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P g% PRODUCTS TO A TREATMENT WHICH EXTENDS v/

OVER A PERIOD OF TIME

The present inventicnrelates in gzreral o  apparatus intended to
subject a flow of products to a treatment which extends

over a period of time.

The invention has been developed with particular concern

for its po551ble use in the food industry.

In this field, for example, in the sweetmeat industfy, a
need is often felt to 'éubject certain products which
advance in a continuous or substantially continuous flow,
for example, in ordered rows, to a treatment which is
prolonged over a certain period of time.

This is the case, for exampis, in raising or maturing or
resting treatments to which. some products to be baked
must be subjected, or in cooling and solidification
treatments to which some chocolate or chocolate covered
products must be subjected. The above examples are

naturally only some possible examples given that a

"meticulous list of such treatments would be somewhat

lengthy.

Moreover, it should be noted that substantially similar

problems also arise in other industrial sectors, for
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More specifically the present invention relates to apparatus according to
the preanbie of daiml1, which is known, e.g. from AT-A-376 106. I n
that” respect, also FR-A-2 176 324 is of interest for the i-nvention.

Even excluding the objective difficulty of providing end transfer units
which are truly efficient and reliable, alove all for use with products
advanci ng at hi gh speeds, the various arrangenents of the prior art do not
in any event faddmplkes) vént hbepdeblydmadfionhe drariges ,f |aoreesphing t akemetry by

the line or tunnel. The present invention therefore sets out to provide
means whi ch ardifgrent produchEnati ng the aforesai d di sadvantages in a
radi cal manner. According to the present invention, this object is

Currently, the solution normally adopted in industry is
5 to'introduce the flow of products into lines or tunnels
in which_ the products are subjected to _the desired
treatment (with reference to the exambles given above:
raising, maturing, cooling etc). This solution has the
serious disadvantage that the line or tunnel in question
10 must have a length which is practically equal to the
product of the speed of advance of the fiow and thé

duration of the treatment time.

Now, the length of the treatment time (linked to physical
15 parameters which it is often difficult, if not
impossible, to influence) can be rather 1long (even
several tens of minutes). On the other hand, the speed
of advance of the products is closely linked to the
capacity of the installation: to increase this latter
20 there istherefore an increasing tendency to increase the

_speed of advance of the products even further.

This situation results in a need for treatment tunnels or
lines of considerable length (several tens or hundreds of
25 metres) which creates considerable problems in developing

the layout of the plant and the installations.

At least in principle, this disadvantage ca=-be reduced
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achi eved by apparatus having the characteristics set out specifically in

the characterising portion of Caiml. A further subject of the present
inventionis a nethod for the use of this apparatus as set forth in Caim
9. *As will be better understood fromthe follow ng description, one of

the _principal advantages of the invention derives fromthe possibility of
providing treat- nment units in which the generally horizontal novenent of
the products ibyr egpdepeingy dmeplacecafi nhimesementtimnalsgodndoveatalhg)
in a vertical direction, starting froman input end and | eading to an

out put end of Fﬁétééﬂéﬁﬁﬂu§otm | limes pr henneledcenstbhdgtedond seicerahat,

in general prinpciple for, %lven di st ance bet ween the I nput and out - put
ends, (thus mnpﬁagﬁﬁﬁFh avraget nesrFa%knpgether by end transfer

units so as to give the line or tunnel a generally zig-
5 zag or serpentine plan.

Even excluding the objective difficulty of providing end

transfer units which are truly efficient and reliable,

above all for use with prbducts advancing at high speeds,
10 this arrangement does not in any event solve the problem

of the large floor space taken up by the line or tunnel.

The present invention therefore sets out to provide means
which are capable of eliminating the aforesaid

15 disadvantages in a radical manner.

According to the present invention, <this object is’
achieved by apparatus having the characteristics set out

specifically in the following claims.

20
A further subject of the present invention is a method
for the use of this apparatus.
- As will be better understood from the following
25 description, one of the principal advantages of the

invention derives from the possibility of providing
treatment units in which the generally horizontal

movement of the products is replaced by a reciprocating

This Sheet Has Been Repla

L

i




i n plan)
vertical

of

it

I's possible to provide different extents of novenent in a

di‘'rection and hence different treatnent t!nes. . In
this way, the designer of the equi pnment can pro- vide treatnent units which

10

15

20

25

4
movement (rising and falling) in a vertical direction,
starting from an input end and leading to an output end
of the apparatus. All this is achieved in.conditions
such that, in general principle for a given distance
between the input and output ends, (thus with apparatus
having the same length in plan) it is possib%e to provide

different extents of movement in a vertical direction and

" hence different treatment times.

In this way, the designer of the equipment can provide
treatment units which have fixed dimensions in plan,
uniquely determined and largely independent of the
eharacteristics of the treatment, whilst at the same time
providing tfeatment units whose overall dimensions are
much smaller than those of 1lines or tunnels with a
generally horizontal development, such as those currently

in use.

The invention will now be described purely by way of non-

limitative example with reference to the appended

drawings, in which:-

Figure 1 illustrates schematically a general plan
view of a possible arrangement for fitting apparatus
according to the invention into a product treatment line;

Figure 2 is a first vertical sectional view of a
device formed according to the invention;

Figure 3 is a section taken on the line II-II of

have fixed dimensions in plan, uniquely determ ned and | argely independent
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t he characteristics of the treatnment, whilst at the sane tine providing
treatment units whose overall dinen- sions are nmuch smaller than those of
lines-or tunnels with a generally horizontal devel opnent,--such as those
currently in use. The invention will now be described purely by way of
non-limtative exanple with reference to tshe appended draw ngs, in which:-
Figure 1 illustrates schematically a general plan vi ew of a possible
arrangenent fofidurei &g apparatus according to the invention into a
product treatnent i ne; Figure 2 is a first vertical sectional view
of a basic: deV|Ebgu§§oét5§b§§ﬁaﬁﬂﬁdﬂwyqm&mﬁﬁﬂqnﬁftﬁﬁeﬁwq%m@ez and

illustrates a possible variant embodiment of the
apparatus according to the invention;

5 Figure 5 is a section taken on line V-V of Figure 4;
and .

Figures 6a to 61 illustrate schematically the use of
the device of Figures 4 and 5 on the basis of the process
according to the invention.

i0
In the plan view of Figure 1 can be seen three treatment
units which may be present, for example, in a line for
the production of food articles such as, for example,
chocolate-covered products.

15
However, as already discussed above, the present
invention can be used in very different industrial
fields: in general in all those situations in which the
problem arises of subjecting articles which advance in a

20 more or less continuous stream to a treatment intended to

last over a certain period of time.

In the specific case of Figure 1, the reference Al
indicateé a first conveyor (for example a driven conveyocr
25 belt) which carries a continuous, or substantially
continuous, stream of products P arranged in rows, that
is to say, in lines oriented perpendicular to the

direction of advance of the strean. The reference A2
T
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ment of AT-A-376 106 Figure 3 is a section taken on the line I1-11 of
Fi gure < 2; Figure 4 illustrates a possible enbodi nent of the
apparatus according to the invention; Figure 5 is a section taken on
line V>V of Figure 4; and Figures 6a to 61 illustrate schematically
t he use of the device of Figures 4 andgb5 on the basis of the
process according to the invention. In the plan view of Figure 1 can
be seen three thddicayest aunfustivéi cleoieye pragenh, feHiexamy ebei nam
line for the production of food articles such as, for exanple,.
chocol at e- coveradlpssdumter-driven belt) in cascade with the conveyor
Al and serving as a spacer belt, that is, a belt which
can divide the continuous stream of products P coming
5 from the belt Al into a stream of batches L of products
separated by intervals or empty spaces identified by the
distance W in Figure 1: all this is achieved in
accordance with criteria well known in the art and such
as not to need describing here, particularly as they are
10 not relevant for the purposes of an understanding of the

invention.

The products P, subdivided into batches L, are then fed
to a further treatment machine B.

15
By way of example, the products P can be thought of as
biscuits or wafers or sweet products with a pastry or
wafer shell and the machine B as an enrobing machine,
that is, a machine intended to deposit an outer coating,

20 for example of chocolate, on the products P.

In this case the apparatus 1 of the invéntion may be
constituted by a cooling tunnel within which the products

- P enrobed in the machine B must remain for a period of
25 time (for example 10 mins) such as to allow the chocolate

coating (which is obviously applied hot) to cool.

In the specific case of the embodiment of Figures 2 and
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However, as already discussed above, the present invention can be used in
very dlfferent I ndustrial fields: in general in all those situations in
whi ch the probl em arises of subjecting articles which advance in a nore or
| ess continuous streamto a treatnent intended to | ast over a certain
period of tinme. 7
REPLACEMENT SHEET 4 . .
3, it is also envisaged that a decoration will be applied
to the enrobed products (for example chocolate of a
clearly distinct colour) within the apparatus 1,
delivered for example by a dropping or pouring machine 2
5 of known type.
The products leaving the enrobing machine B are fed to
the apparatus 1 by an input conveyor 3 whilst the
products 1leaving the'apparatus 1 aré taken up by an

10 output conveyor 4.

Naturally, the input and output conveyors 3 and 4 are
usually also motor-driven belt conveyors. The driven
belts 3 and 4 could, however, be replaced by different

15 types of conveyor (for example, belt or chain conveyors).

Turning first to an examination of the embodiment of
Figures 2 and 3, the apparatus 1 can essentially be
likened to a tower structure having a certain vertical
20 extent (for example of the order of 4 metres,.if the
overall length of the apparatus 1 itself - that is, from
the output of the input belt 3 to the input to the output

belt 4 - is of the order of 6 metres).

25 This tower structure can ideally be seen as constituted
by two chambers 5 and 6, disposed side-by-side, one
upstream of the other in fhe general direction of advance

of the stream of products (from right to left as seen in

=
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In the specific case of Figure 1, the reference Al indicates a first
conveyor (for exanple a driven conveyor belt) which carries a continuous,
or substantially contin- uous, stream of products P arranged in rows, that
is to say, in lines oriented perpendicular to the direction of advance of .
the .stream The reference A2 indicates a fgrther conveyor (again, this may
be an endl ess notor- driven belt) in cascade with the conveyor Al and serv-
ing as a spacerFibpides that2, st andd)t. which can divide the continuous
stream of products P conming fromthe belt Al into a stream of batches L of
products separated by intervals or enpty spaces identified by the distance
Win Figure 1. all this is achieved in accordance with criteria well known
in the art andFexckreasanst whdcheWdldcherpBenglearer below, the upstream

chamber 5 will be called the "“up-chamber” whilst the

5 - downstream chamber 6 will be called the ‘‘down-chamber’’.

In the illustrated embodiment,the two chambers in
question are separated by a vertical partition 7 which
makes 1t possible to achieve different treatment

10 conditions within the two chambers 5 and 6.

For example, if the apparatus 1 is - as has been
indicated above - a tunnel for cooling chocolate-coated
products, the up—chamber S can be maintained at a
15 temperature such as to encourage a first cooling of the
chocolate layer applied - to the products P without,
however, leading to the final solidification thereof.
This is with a view to the application of a decoration.by
the pouring machine 2 situated at the top of the casing
20 of the apparatus above the partition 7, that is, in the
region connecting the upper end of the up-—chamber 5 to
the upper end of the down-chamber 6. The interior of the
chamber 6. can, instead, be maintained at a lower
temperature to encourage the final <cooling and
25 solidification of the chocolate layer, with tempering

thereof and of the decoration applied to it.

To this end, temperature stabilising means (for example
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here, particularly as they are not relevant for the pur- poses of an
under.st andi*ng of the invention. The products P, subdivided into batches
L, are then fed to a further treatnent machine B. By way.of exanpl e,
the products P can be thought of as biscuits or wafers or sweet products
with a pastry or wafer shell and the machi B as an enrobi ng machi ne, that
I's, a machine intended to deposit an outer coating, for exanple of

chocol ate, on t{en@radushsigBrs) 8,9 ddH sbs_agéouiae PRgf Inbg% 5
|ch t

i nvention may be constitutéd by a ‘cooling tunnel "wit e prod-
ucts P enrobed dnit lsgg nBEPLALLE Midm I EEBhN BHKeR F&Q{d Oéoﬁ"crbw‘éd(fﬁﬁ a

exanple 10 mns) such as to allow the chocol ate coating (which is obviously
applied hot) tcitffdrentiated manner, whilst pump means 10 (Figure 3)
can be arranged in both chambers to encourage the
5 circulation of air within the chambers 5,6 and achieve

uniform ambient conditions within then.

As can bebetterseen in Figure 3 (which relates to the
structure of'the up-chamber 5 - a structure reproduced,

10 however, in an almost identical manner in the down-
chamber 6), each chamber of the apparatus 1 includes a

stack of superposed trgys 11 (more than 20 in the embodiment

_ illustrated, but the number is not in any way limitative)

the side edges of which extend in the general direction

15 of advance of the products P and rest on bracket
formations 12 carried by two chain structures 13. Eaéh

of these structures has a generally closed loop
configuration and, at the top and bottom respectively of

the stack of trays 11, passes over respective driven

20 pulleys or rollers 14 having horizontal axes oriented in
the direction of advance of the products P. Each chain
formation 13 thus has an inner pass 13a, from which the
bracket formations 12 which support the trays 11 project,

and an outer pass 13b the bracket formations 12 of which

25 face outwardly of the apparatus 1 and are free.

The reference numeral 14a indicates drive means which

control incremental rotation of the corresponding pulleys
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In the specific case of the arrangenent of Figures 2 and 3, it is also
envi saged that a decoration will be applied to the enrobed products (for
exanpl-e chocol ate of a clearly distinct colour) within the. apparatus 1,
deliv- %red for exanple by a dropping or pouring machine 2 of known type.
The products |eaving the enrobing machine fyare fed to the apparatus 1 by
an i nput conveyor 3 whilst the products |eaving the apparatus 1 are taken

up by an out put(usaraEMPrtie pulleys 14 situated at the lower ends of the
REPLACEMENT SHEET

chains 13) through angular increments corresponding in

practice to the separation distarce tetween two adjecent - trays 11 in

the stack. In particular, in the up-chamber 5, the sense

5 of rotation of the pulleys is chosen such that the inner

passes 13a move upwards in incremental steps with the

consequent downward movement of the outer passes 13b.

.In  other words in the up-chamber 5, each ' bracket

10 formation 12 on the chain 13 is able, when it comes to
face inwardly of the apparatus on passing around the
associated lower pulley 14, to engage one of  the
longitudinal sides of an associated tray 11 so as to
support it and, as a result of the incremental movement

15 of the associated chain 13, to raise the tray 11 itself

generally up to the top of the stack.

At this point, having disengaged from the corresponding
tray 11 (as will be better described below), the bracket
20 formation 12 passes over the upper pulley 14 of the
respective chain 13 and then descends again towards the
lower pulley 14 along the outer pass 13b of the chain

itself.

25 In an entirely complementary arrangement, in the down-
chamber 6 the movement of the chains 13 is controlled in
such a way as to result in a downward movement (also

stepwise) of the inner passes 13a of the chains, the

_—
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Naturally, the input and output conveyors 3 and 4 are usually also

not or-dri wen belt conveyors. The driven belts 3 and 4 could, however, be
repl'aced by different types of conveyor (for exanple, belt or chain convey-
ors). * Turning first to an exam nation of the solution of Fig- ures 2
and 3, the apparatus 1 can-essentially bejikened to a tower structure
having a certain vertical extent (for exanple of the order of 4 netres, if
the overal | | eigidketf fidimafipaisaiass whiichseubporththei 8rafson thecoivrpat of

the (as will be seen better below) at the top of the chamber
6 to carry them gradually to the bottom of this chamber.

The outer passes 13b of the chains 13 in the chamber 6

5 however, move upwardly, so as to carry the respective

bracket formations 12, which have released the trays 11

at the bottom of the chamber, to the top of the chamber

6 where they can receive new trays 11.

10 Naturally the incremental rotatiosl movemnt of e chains 13
situated on opposite sides of each stack of trays 11 .is
synchronized in such a way that the bracket formations 12
intended to cooperate with: the same tray 11 ére at
exactly the same height so as to maintain the tray 11

15 itself in an exactly horizontal position.

As is better seen in Figure 2, each tray 11 usually has
a length (in the direction of advance of the products) of
a certain extent, for example, of the order of 2.5 - 3

20 metres.

Consequently, each of the chambers 5 and 6 is usﬁally
provided with several sets of chains 13 for providing
suitable support for the trays 11.

25
For example, in a preferred embodiment, each stack of
trays 11 (both in the up-chamber 5 and in the down-

chamber 6) is provided with at least three pairs of
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I nput belt 3 to the input to the output belt 4 - is of the order of 6

netres). . This tower structure can ideally be seen as consti- tuted by
two chanbers 5 and 6, disposed side-by-side, one upstreamof the other in
the general direction of advance of the stream of products (fromright to
| eft as seen in Figures 1, -2, 4 and 6). 12 For reasons which will becone

cl earer bel ow, the upstrean1chanber 5 wll be called the "up-chanber"”
whi | st the dovssppeath ahdnieivé whhklinbe wathedwbhpaidswnfcbaahaS'close I n
the illustrated solution the two chanbers in ques- tion are separated by a

vertical partit®obhg ehdshofakde itraysssilbland o2 athirdepaiff dpeatet dat nent

conditions wwthin the two chanbers 5 and 6.
a central position.

5 As can better be appreciated from the side view of Figure
2, each tray 11 has the characteristics of an individual
conveyor element preferably being constituted by an
endless belt passing over respective end pulleys or
rollers 1lla, (with the further provision of intermediate

10 supporting wheels or rollers not explicitly shown in the
drawings) intended in ©particular to support the
horizontal length of the upper pass of each belt so as to

prevent its downward curving under gravity.

15 Naturally the trays 11 can be constituted by conveyor
structures of a different nature from that of a belt or

mat: for example, bands, chains or meshes.

The reference numerals 15 and 16 indicate two motor units
20 disposed in the lower portion of the casing of the
apparatus 1, respectively close to the inlet opening 17
which faces the feed belt 3 and close to the outlet

opening 18 which faces the discharge belt 4.

25 The function of the motor units 15 and 16 is essentially
that of cooperating selectively, for example via gear
trains driven by belt or chain transmissions indicated

15a and 1l1l6a respectively for the two chambers 5 and 6,
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For exanple, if the apparatus 1 is - as has been indicated above - a tunnel
for cooling chocol at e-coat ed products, the up-chanber 5 can be naintai ned
at a tem perature such as to encourage a first cooling of-the chocol ate

| ayer applied to the products P without, how ever, leading to the final
solidification thereof. This is with a viewto the application of a
decoration by the pouring machine 2 situaté® at the top of the casing of

t he apparatus abpve the partition 7, that_is, in the region connecting the

upper end of th& hP- (PRADAT 56 t RBAUgERIL®HE AT t BIdGNS cREnbERS6. Tihe
nter0n O LheeSRoRberedeeats U5, ok (N ARY B AP Tore
layer, with tempgihpy LReLLbednd Wi1ddie decor aibaneBRRl AL 1% dkbus1y in
alignment with the input conveyor 3 (at the lower end of
5 the up-chamber S5) and with the output conveyor 4 (at the
lower end of the down~chamber 6). This is.to allow the
movement of the belt constituting the tray 11, with the
consequent transfer of the products P:
- from the input conveyor 3 to the tray 11 facing
10 it immediately downstream of the inlet opening
17 (in the up-chamber 5), and
- from the tray 11 aligned at that moment with
the outlet aperture 18 to the output conveyor
4 (in the down-chamber 6).
15
The reference numerals 19 and 20 indicate two further
drive units, usually constituted by'a pair of driven
chains (the associated drive means are not directly
visible in the drawings) mounted in closed loops passing
20 over respective end pulleys 19a, 20a. These chains are
provided with drive teeth or dogs 21,22 which can engage
the trays 11 so as to apply an entrainment and/or ﬁhrust
force thereto with the consequent movement of the trays
11 in a horizontal direction. |
25
The drive unit 19 is situated in the upper part of the
casing of the apparatus i; it extends as a bridge
between the upper parts of the chambers 5 and 6 with its

—RTT PATRE oF e _
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6 To this end, tenperature stabilising means (for exanple heat
exchangers) 8,9 can be provided in the chanbers 5 and 6, separate from each
othér and con- trolled in a differentiated manner, whilst- punp means 10
(Figure 3) can be arranged in both chanbers to encour- age the C|rculat|on
of air within the chanbers 5,6 and 14

lower pass ideally touching the plane occupied by the
trays 11 in the upper position in the two stacks in the

chambers 5 and 6 at any time.

5 More precisely _it is the ideal plane defined
by those brackets 12 of the inner passes 13a of the
chains 13 which, in the case of the chains disposed in
the up-éhamber 5, are starting to diverge as they pass
over the pulleys 14 in the general movement, upward of

10 the inner paésé; 13a and the downward of the outer passes
13b and, in the case of the chains 13 in thé down-chamber
6, those brackets 12 which after passing the uppermost
points in their trajectories around the upper pulleys 14,
have approached themselves by the distance

15 between the two inner passes 13a which move downwardly.

The drive unit 20, which has a structure almost identical
to that of the drive unit 19, is also located as a bridge
between the two chambers 5 and 6 at the lower end
20. thereof, and extends through a corresponding aperture 23
provided in the partition 7 which separates the two

chambers 5 and 6.

- A similar aperture, or pair of apertures, 24 is providéd
25 in the channel formed at the top edof tte casing of the
apparatus 1 in correspondence with which the pouring

machine 2 applies the decoration to the products.
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achi eve uni form anbi ent conditions within them As can be better seen
in Figure 8 (which relates to the structure of the up-chanber 5 - a
structure repro- duced, however, in an alnost identical nmanner in the
down- chanber 6), each chanber of the apparatus 1 includes a stack of
superposed trays 11 (nore than 20 in the jgbodiment illustrated, but the
nunber is not in any way limtative) the side edges of which extend in the
general direcfh@naphba2@wace ehinkRecRE0HHCAScYcBE &&ShePe WREKR! for
formations 12 carried by two chain structures 13. Each of these structures
has a general kjchl ega¢ hLagppeonidgsr at *Oirénlat fbnt eitRinadcdoihgnot
respectively of the stack of trays 11, passes over respective driven pul-

| eys or roll ethelépparatmshdr, adithaltlex o biowinedhasede directi on of
advance of the products P. Each chain for-

(1) alignment of the tray 11 with the inlet opening
5 17; |
(ii) engagement of the transmission 15a (for example by

a frontal-tooth coupling) with one of the ‘end
rollers (usually that situated nearer the inlet
aperture 17) of the conveyor/tray 11;
10 (iii) activation of the drive 15 and movement of the
‘uppér pass of the tray 11 in - substantial
synchronization with the movement of the belt 3,
which is assumed to move. in an almost continuous
manner (the various batches L of the products are
15 in fact already spaced from one another by the
intervals W) with consequent loading of a batch L
of products onto the conveyor/tray; at the end of
the loading of the batch of products, the motor 15
stops and the transmission 15a disengages from thé
20 conveyor/tray;

(iv) gradual rise of the tray 11 with the products P
which are on it within the up-chamber 5; this
rising movement occurs incrementally in such a way

. ' as to ailow batches L of products which arrive “from
25 the belt 3 to be loaded onto the trays 11 which
face thé aperture 17 in turn, the trays being held

stationary for the time necessary for the loading

of a batch of products onto the conveyor/tray 11
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mation 13 thus has an inner pass 13a, fromwhich the bracket formations 12
whi ch support the trays 11 project, and an outer pass 13b the bracket
formati ons 12 of which face outwardly of the apparatus 1 and are free.

The reference nuneral 14a indicates drive neans which control increnental
rotation of the corresponding pulleys (usually the pulleys 14 situated at
the I ower ends of the chains 13) through ular increments corre- sponding

in practice to the separa op dist.ance bhet n tmo adj cen tra s 11.in the
stack. In particular, %h@guﬁoé %&ﬁ&'é%wﬁﬁ ? % Fh

T s S ot ol B ﬂgs e
13b. arranged, with reference to the speed of advance
of the products on the belt 3, such that it
5 corresponds to the time interval needed, after a
complete batch L of the products has been loaded
onto a conveyor/tray 11, for this same tray 11 to
rise through one position within the up-chamber 5
with the-consequent rise of a further conveyor/
10 tray 11, intended to receive the subsequent batch
'L of products, into alignment with the aperture
17;
(v) transfer of the conveyor/tray 11 which has reached
the topmost position in the up-chamber 5 into the
15 topmost position in the down-chamber 6; this
transfer takes place by the engagement of the tray
11 by the transferlunit 19 and the consequent
actuation thereof: in practice, the tray 11 is
engaged by drive teeth or dogs 21 and made to
20 slide from the bracket formations 12 of the chains

13 which are located in the up-chamber 5 to the

bracket formations 12 which are exactly aligned st the
same height by the synchronisation of the drive members .

of - the: ¢hains 13 located within. ., the
25 down—-chamber 6 in vertical alignment with the

other trays 11 located within the down-chamber 6;
during passage from the position at the top of the

up—-chamber 5 to the position at the top of the
—_— '
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7 In other words in the up-chanber 5, each bracke formation 12 on the
chain 13 i.s able, when it conmes to face inwardly of the apparatus on
passi ng around the associated |lower pulley 14, to engage one of the |ongi-
tudi nat sides of an associated tray 11 so as to support it and, as a result
of the increnmental novenent- of the 17

down-chamber 6 the tray 11 passes beneath the
pouringlor dropping machine 2 which can thus be
activated to decorate the products;

(vi) incremental ‘descent of the tray 11 wifhin. the

5 down~chamber 6 in a manner corresponding to that
adopted for rising within the up-chamber 5 until
the position of horizontal alignment with the
outlet opening 18 is reached;

(vii) engagement of one of the end rollers of the

10 conveyor/tray 11 by the transmission 16a
assocliated with the drive 16;

(viii) subsequent actuation of the drive 16 which
activates the upper pass of the belt constituting
the tray 11 so as to transfer the products located

15 thereon to the output conveyor 4.

(ix) disengagement of the conveyor/tray 11 from the
transmission 16a, and subsegquent lowering of the
tray in question by at least one further position
downwardly to a position of engagement with the

20 lower transfer unit 20, the drive teeth or dogs 22
of which engage the tray 11 in question;

(x) transfer of the tray back to the bottom of tﬁe up-
chamber 5 through the aperture 23 in the partition
7; on completion of the transfer into the chambér

25 5 (which takes place in practically identical
conditions - save naturally, for the direction of
movement, which is the opposite to the transfer at

the top of the apparatus 1 by the transfer unit
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associ ated chain 13, to raise the tray 11 itself generally up to the top of
t he stack. - At this point, having disengaged fromthe corre- sponding
tray 11 (as will be better described bel ow), the bracket formation 12
passes over the upper pulley 14 of the respective chain 13 and then
descends again towards the {iower pulley 14 along the outer pass 13b of the
chain itself. In an entirely conpl enentary arrangenent, in the

down-chanber 6 the noyenenttrd ¢€hgychai ng 1§oé§t$&nim§néﬁli%%gl?n Bl &, vay
as to result in a dowmmward nove- nent (al so stepwi se) of the rnner passes

13a of the chains, thenky atkey farimai i ags thavhindhenppast fdgeivang 1d
received (as will be seen better below) at the top of the chanber 6°to
carry themgradual |y tortiespbotiing batch of products Lfron the input
conveyor 3; on completion of this loading
5 operation, the chains 13 of the up-chamber 5§
perform a new incremental of movement and carry
the tray 11 back into alignment with the inlet
opening 17, positioning it to receive a new batch

of products.

10

It goes without saying that, because of its cyclic
nature. the sequence described above which carries the
trays 11 around in a generally closed loop within the
apparatus ‘1, lends itself to actuation simultaneously on
15 different trays 11: thus, for example, whilst one tray is
loaded at the inlet opening 17, another can be moved from
the top of the rising stack to the top of the descending
stack, receiving the decoration, whilst another is
unloaded through the outlet opening 18 whilst yet another
20 is retransferred from the bottom of the descending stack
to the bottom of the rising stack, beneath the inlet

opening 17.

T The dwell time of the products P within the apparatus 1
25 corresponds in practice to the time interval necessary

for the conveyor/tray 11 which receives the products
themselves to perform the rising movement within the

chamber 5,with subsequent transfer to the down-chamber 6
‘Subsequent transfer
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tomof this chanber. The outer passes 13b of the chains 13 in the chanber 6
however, pove upwardly, so as to carry the respective bracket formations
12, which have released the trays 11 at the bottom of the:chanber, to the
top of. the chanber 6 where they can receive newtrays 1 1. Natural |y
the incremental rotational -novenent of the,ghains 13 situated on opposite
si des of each stack of trays 11 is synchronized in such a way that the

bracket formatifns +de §8568AILH0HRORBAR WHdhidE SR $haYdhtadienat
exactly the same height so as'to nmaintain the tray 11 itself 1n an exactly

hori zontal posioftikfBis timd'Sihtel®allercsgehbd Nadi@eted 2 seQadtivaly by
usually has a length (in the direction of advance of the products)
varying the speed of the chains 13, the upper limit of
this interval being determined by the product of the
5 maximum number of trays 11 which can be stacked within
the chaﬁbers 5 and 6 and the vertical space occupied by
each tray 11 with the products disposed on it. 1In
practice the maximum time interval is determined by the
overall height of the apparatus 1.
10
It should, however, be noted that this parameter is, in
the majority of cases, a rather less limiting factor than
the horizontal length of the treatment lines or tunnels
of the prior art installations.
15
By way of reference, it can be seen that apparatus such
as thaﬁ illustrated in Figure 2, with a height of the
order of about 4 metres, can hold about 25 trays 11 in
each of the chambers 5 and 6, which corresponds in
20 practice to the availability of fifty trays 11
simultaneously loaded with respective batches of products

PO

Since, as has been mentioned, each tray, in tﬁe
25 illustrated embodiment, has a length of about 2% metres,
it can be established that the apparatus 1 of Figure 2
corresponds, from a functional point of view, to a line

or tunnel having a length of S0 x 2.5 = 125 metres whilst
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of a certain extent, for exanple, of the order of 2.5 - 3 netres.

8 Gonsequently, each of the chanbers 5 and 6 i usual Iy provided
with several sets of chains 13 for pro- vi di ng suitabl e-support for the
trays «11.

20

occupying a length of only 6 metres in plan.

A further advantage of the apparatus of the invention is
the fact that it can be made modular in a vertical sense,
5 in that the same basic configuration, occupying the same
space in plan, can be made modular in height (with the
provision of height extension sections with associated
lengths of the chains 13 and groups of trays) in such a
way as to provide different treatment times for specific

10 opérational requirements intended to vary with time.

In the variant of Figures 4 and 5 the apparatus 1 has a
single chamber (generally longer than the chambers 5 and
6 of the embodiment of Figures 2 and 3). To give an
15 idea, in the embodiment of Figure 4, one may consider the
casing of the apparatus 1 to have a length about 10

metres in the direction of advance of the products.

Within this casing are heat exchange devices 8',8",8"!
20 intended to achieve the necessary ambient conditions
envisaged for the treatment of the products which in this
case are also fed to an inlet opening 17 from a con&eyor
3 and are withdrawn after treatment by an output conveyor
"4 through- an outlet opening 18.
25
Again in this case, pump members can be provided (see for
example the pump members 10' wvisible in Figure 5) the

function of which 1is +to achieve at least 1local
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For exanple, in a preferred enbodi nent, each stack of trays 11 (both in

t he up-chanber 5 and in the down-chanber 6) is provided with at | east
three pairs of support and drive chains, with two pairs-of chains close
to thee ends of the trays 11 and a third pair located in a central

posi tion. As can better be appreciatjed fromthe side view of Fi gure
2, each tray 11 has the characteristics of an indi- vi dual conveyor

el ement pr ef ehabbgdidisat imonsbift uthd bymbiantenchbedsstbehs passhivg dkes
respective end pulleys or rollers 1la, (with the further provision of

i nt er nedi at e casdpgorfi Fhenappagadag dld ers not explicitly shown in the

drawi ngs) intended in particular to support the horizon- tal length of
t he upper pass of each belt so as to prevent its downward curving under
gravity.

Again in this case, in fact, one can consider regulating
5 the air conditioning devices g',gn, gnm! in a
differentiated manner so as to achieve conditions which

vary gradually within the caéing of the apparatus 1.

For example, when it is used for a cooling treatment, the
10 air conditioning aevices 8' situated close to the inlet
opening 17 can be adjusted so as to maintain a
temperature at least slightly above that maintained in
the outlet region of the casiné 1 by the air conditioning

elements 8"'!',.

In the variant of Figure 4 as well, the conveyors/trays
11 are made in the form of endless belts (or mats, bands
chains, meshes etc) which pass over end rollers or
pulleys 1lla. Here again the provision of a certain
20 number of intermediate rollers (not illustrafed) is
envisaged to avoid downward curving of the upper pass of
each belt: in this case the horizontal extent of these is
in fact greater than that of the trays 11 in the
embodiment of Figures 2 and 3.
25 \
For the same reason, it can be useful to provide two
drive units 15, 16, naturally synchronised with one

another, for driving the belt constituting each tray 11,
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Naturally the trays 11 can be constituted by con- veyor structures of a
different rrfature fromthat of a belt or mat: for exanple, bands, chains
or mneshes. The reference numerals 15 and 16 indicate-two not or
units disposed in the | ower portion of the casi ng of the apparatus 1,
respectively close to the inlet open- 17 which faces the feed belt 3
and close to the outlet openi ng 18 mhlch ?aces the di scharge belt 4.

The function ofthée griived uAits ey 46166t8988Y enddfeay1rd hatttﬁfough
cooperating selectively, for exanple via gear trains driven by belt

chai n transn ssresgechilive trazaseilsdfanantsd favi €l pacs iamd )tcflqreztéleliav\ﬂbf
chanbers 5 and 6, with one of the end rollers or pulleys of the two
conveyor s/t raysthe ghhyeypacdsrayng 1o aligredaatnre pafuityldesdnsiatht

bel ow) are |ocated instantaneously in
with the inlet opening 17 and with the outlet opening 18

5 situated at the same height.
As far as the movement of the conveyor/trays 11 in a
veftical direction is concerned, in +the variant of
Figures 4 and 5 the same arrangement already described
10 above is adopted with the use of driven chains 13, the
internal passes 13a of which, which face inwardly of the
apparatus, carry bracket formations 12 for supporting the
trays 11. 1In this case also, the interior of the casing
will have several pairs of chains (eéch, for example ey
15 2-2.5 metres) as to ensure adequate support for the trays

ll.

Ey contrast with the embodiment of Figures 2 and 3, in
which the driven chains 13 of each chamber 5,6 always
20 rotate in the same direction (so as to cause upward
movement-of the inner passes 13a in the up-chamber 5 and
downward movement of the corresponding passes in the
down—-chamber 6), in the embodiment of Figures 4 and 5,
the drive members 14a for the chains 13 are made to
25 operate in an alternating manner so as to cause
corresponding alternate rising and descending of the
stack of trays 11 within the casing of the apparatus 1.

In practice, starting from the lowermost position
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alignment with the input conveyor 3 (at the | ower end of t he up-chanber
5) and with the output conveyor 4 (at the lower end of the down-chanber
6). This is to allow the novenent of the belt constituti.ng the tray 11,
with ‘the consequent transfer of the products P: _

9 - fromthe input conveyor 3 to the trayy41 facing it

illustrated in solid outline in Figure 4, the stack of
trays 11 is gradually raised in steps (according to
criﬁeria which will be more fully explained below) until
the highest ©position is reached which is shown
5 schematically in broken outline in Figure 4.
In practice, the lowermost position of the stack occurs
when the tray 11 situated at the top of the stack is
aligned with the inlet opening 17 and the outlet opening
10 18. The uppermost position occurs when the tray 11 at
the bottom of the stack reaches the position of alignment

with the openings 17 and 18.

This latter can, for example include, ten superimposed

15 trays 11.

It goes without saying that, to allow this movement, the
casing of the apparatus 1 must enclose a chamber for the
movement of the trays 11 having a height equal to about

20 twice the height of the stack of trays 11.

The sequence of Figures 6a -~ 61 illustrates, with
schematic reference to apparatus including only three
superposed trays 11, the introductory sequence of the
25 appafatus according to the invention wup to the

achievement of a Steady operating condition.

This is with reference to the sequential treatment of a
-_
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I mmedi atel y downstream of the inlet opening 17 (in t he up-chanber 5),
and -, fromthe tray 11 aligned at that nonent with the outl et aperture
18 to the output conveyor 4 (in the down- chanber 6). - The reference
nunerals 19 and 20 indicate two fur- ther drive. units, usually constituted
by a pair of driven chains {(the associatedzdrive nmeans are not directly
vis- ible in the drawings) nmounted in closed | oops passing over respective
end pulleys 1 9aer®fin Themkerhabfis ktecHEoVidfed priddudls va Haridt«d - dags
21,22 which can engage the trays 11 so as to apply an entrai nnment and/ or
thrust force theumevahst B theldopreguessiveldg- nent of the trays 11 in a
hori zontal direction.

In principle, each batch (see also the batch indicated [,
5 in Figure 4) can be seen as occupying half the horizontal
extent of the upper conveyor pass of each tray 11; this
is true even, as will be seen, for the two belts 11
located in the end positions of the stack (that is to say
the highest tray 11 and the lowest tray 11), the loading
10 and unloading operations in practice involve two batches

simultaneously.

The sequence fo which Figures 6a - 61 refer will now be
explained in more detail:

15 - Figure 6a: the apparatus 1, initially empty with
the stack of trays 11 situated in the highest position
(however, this choice is not in any way imperative) is
loaded with two batches of products 1 and 2 through the
inlet opening 17, these being placed on the lowermost

20 tray 11.

- Figure 6b: the stack of'trays 11 is lowered by one

position and is loaded a new batch of products 3 onto the

tray 11 aligned at this ﬁoment with the openings 17, 18 -
and more precisely onto the upstream half thereof;

25 - Figure 6c: the stack of trays 1 is lowered by a
further step to bring the uppermost tray into alignment
with the openings 17 and 18; the uppermost tray in

question is loaded with two batches of products 4, 5;
—_—
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The drive unit 19 is situated in the upper part of the casing of the
apparatus 1; it extends as a bridge bet ween t he upper parts of the chanbers
Sand 6 with its lower pass ideally t ouchi ng t he pl ane occupi ed by the
trays Il in the upper position in the two stacks in the chambers 5 and 6 at
any tine. More precisely it is the ideabk plane defined by those
brackets 12 of the inner passes 13a of the chains 13 which, in the case of
t he chai ns di sposed i nFiGErapédch&hbelst{iclamef stryts Mol t bs dag@igeradseley
pass over the pulleys 14 in the general novenent, upward of the inner
passes 13a and kt}he°56v\m/%ﬂd'—34ﬂni h‘éheubéltcpai%e‘shigb Vﬁnd::pll?dt Hehaaﬁersi:t}] he
chains 13 in the down-chanbe t hgse brackets i ch after passing e
upper nost pmnﬂ&?qﬁl?ﬁeFPetF&F@Epﬁﬁﬂé§eaﬁﬁﬂ¥j%%K?%ﬁﬂkﬁcﬁﬁn(%WstHement

of the belt constituting the tray 11 in question by means
5] of the motors 15 and 16) onto the second half thereof;

simultaneously a new batch of products 6 coging from the

inlet opening 17 is loaded onto'the'upstream half of the

same tray;

- Figure 6e: the stack of trays is raised by a
10 furthef step bringing the lowermost belt into alignment

with the openings 17 and 18: the batches 1 and 2 are

unloaded and two new batches 7, 8 are loaded onto this

bottom tray;

- Figure 6f: the stack of trays is lowered by one
15 position; the batch 3 is unloaded through the outlet

opening 18 and a new batch 9 coming from the inlet

opening 17 is loaded in (again by the movement of the

tray 11 involved, driven by the motors 15 and 16);

- . Figure 6g: the stack is in the lowermost position;
20 the batches 4 and 5 are unloaded and two new batches 10,

11 are loaded onto the tray which is in the uppermost

position;

- Figure 6h: the stack is again raised by one step;

the batch 6 is unloaded, and a new batch 12 is loaded
25 onto the upstream portion of the intermediate tray 11;

- Figure 6i: the stack returns to the uppermost

position} the batches 7 and 8 are unloaded, and two new

batches 13, 14 are loaded onto the tray in the lowermost
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have approached thensel ves by the distance between the two inner passes 13a
whi ch nove downwardly. The drive unit 20, which has a structure al npst
identical to that of the drive unit 19, is also |ocated as a bridge between
the two chanbers 5 and 6 at the | ower end thereof, and extends through a
correspondi ng aper- ture 23 provided in the partition 7 which separates the
two chanbers 5 and 6.

position; and

- Figure 61: the stack is again lowered by one step,

the batch 9 is unloaded through the outlet opening 18

whilst a new batch 15 is loaded onto the upstream part of

5 the intermediate tray 11.

The operating sequence described above is able to ensure

that each batch of products treated remains for

practically an identical pericd of time within the interior of

10 the apparatus 1.

This sequence can be applied to any number of trays 11
superimposed in a stack and capable of downward and
upward movement relative to the inlet and outlet openings

15 17 and 18.

In practice the sequence described above ensures that,
whenever a tray 11 stops - during a rising or descending
movement of the stack - in correspondence with the
20 openings 17 and 18, the batch of products situate@ on the
downstream part of the tray is unloaded through the
outlet opening 18 while the batch which is on the
upstream half is transferred to the downstream half and
a new batch of products is loaded onto the upstream half.
25 These three operations take place simultaneously due to
the movement of the belt constituting the tray 11 driven

by the motor drives 15 and 16.
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A simlar aperture, or pair of apertures, 24 is pro- vided in the channel
formed at sthe top end of the casing of the apparatus 1 in correspondence
Wit h" which the pouring machine 2 applles the decoration te the prod- ucts.
The apparatus 1 functions in a cyclic sequence which, for each tray 11,
provides a "circulation" wthin a casing aff the apparatus 1, with the
foll ow ng phases:
The same principle also applies as far as the loading and
unloading of products onto and from the two trays 11
situated in the end positions of the stack are concerned,
that is to say, the top tray 11 and the bottom tray 11 in
5 the stack.
In practice, for these two trays situated in the  end
positions, alignment with the inlet and outlet openings
17, 18 corresponds:

10 - for the top tray 11 both to the terminal station
of a downward stroke and the initial station of the next
upward stroke, and
- for the bottom tray 11, both to the terminal

station of an upward stroke and the initial station of

15 the next downward stroke.

Consequently, when these end trays reach alignment with
the loading and unloading openings 17, 18, the sequence
\described previously (unloading of the downstream batch,
20 transfer of the upstream batch to the downstream
position, loading of a new batch onto the upstream half
of the tray 11) must be repeated twice in sequence, which
corresponds in practice to complete unloading of the
products which are on the tray lladt complete reloading
25 of the tray with new products. (See for example the
succession of phases shown in Figures 64 and 6a, in the
case of the bottom tray and to the sequence of Figures 6f

and 69 in the case of the top tray).
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(1) alignnment of the tray 11 with the inlet opening 17; (11) engagenent
of the transmssion 15a (for exam  ple by a frontal -tooth coupling)

wi th one of the end rollers (usually that situated nearer the inlet
aper- ~  ture 17) of the conveyor/tray 11; (tii) activation of the
drive 15 and novenent of the upper pasg of the tray 11 in substanti al
synchroni - zation with the novenent of the belt 3, which is assuned
to nove in an ghedYWamdnpiscedsranasethat dddwer Medd oabobat ehns dlsd bae
products are in fact al ready spaced from one another by the intervals
W with conseqadoptledadiitfronft dnyatloting dfatmbodfctproducttit® suwh as to
conveyor/tray; at the end of the | oading of the batch of products, the
nmot or 15 stopsogsdpyhed halfr f4dswnssream1oxr dipterpsdepending cun-the

operation involved) of each tray 11 in each loading and
5 unloading operation.
Above all, for products intended to be subjected to.
rather lengthy_treatments (for example maturing or like
treatments) one can consider involving batches of
10 products which correspond to a smaller fraction of .the
longitudinal extent of each tray 11 (for example a third,
a quarter or, in general, 1/n of the tray 11) in each
individual loading and unloading operation. In this way,
it is possible to increase correspondingly the number of
15 rising and/or descending movements that each individual
batch will have to follow within the device 1 before

being unloaded through the outlet opening 18.

Naturally, the principle of the invention remaining the
20 same, the details of construction and the embodimen;t:s can
be widely varied with respect to what has been described
and illustrated without by this departing from the ambit

of the present invention.

25 In particular, .although the description provided
hereinbefore hes made reference to products P placed on
trays 11 forming an integral part of the apparatus 1, it

is also possible to imagine adopting an arrangement of
. —_—
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veyor/tray; (iv) gradual rise of the tray 11 with the products P
which areson it wthin the up-chanber 5; this rising novenent occurs-

incrementally in such a way as to all ow batches L of products which arrive
fromthe
' 29

the invention for products (for example, chocolate
products) which are cast and held in respective open or
closed moulds which can be introduced into the drive

chain of the apparatus 11.

—_—
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belt 3 to be |oaded onto the trays 11 which face the aperture 17 in turn,
the trays being held stationary for the time necessary for the | oading of a

batch of products onto the conveyor/tray 11 in that _positiea-at—the tine:

to this end,

with refer- ence to the speed of advance gf the produs
such that

It corresponds to the tine interval needed,
batch L of the products has been | oadedcnafrmsa conveyor/tray 11,

t he di stance W between adjacent batches L |SgUﬂEm!mﬂ“mnged

et-e

for this

sane tray 11 to rise through one position within the up-chanber 5 with the

consequent

subse-

rise of a further conveyor/tray 11, intended to receive the

quent batch L of products, into allgnnent with the aperture 17,

10

15

20

25

1. Apparatus device for subjecting a stream of
products (P) to a treatment which continues for a period
of time, comprising at least one volume (5,6) intended to
be traversed by the said products (P) duripg the said
treatment in a movement starting generally from an inlet
end (17) and progressing to an outlet end (18),
characterised in that it includes:

- reception means for the products (P) arranged as
a plurality of trays (11) forming at least one
stack within the at least one volume (5,6); and

- drive means (12 to 20) for imparting a general
.rising and descending movement to the trays (11)
within the at least one volume (5,6), the rising
and descending movements taking place in a period
of time corresponding substantially to the

treatment time.

2. Apparatus according to Claim 1, character;sed in
that the trays (11) are movable conveyors (15,16) which
can effect a generally advancing movement of the products
(P) therealong, whether loose or arranged in open or

closed moulds

3. Apparatus according to Claim 2, characterised in

that the trays (11) are movable conveyors in the form of

motor-driven belts, bands, chains or meshes.
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(v) transfer of the conveyor/tray 11 which has reached—thetopnost position

in the up-chanber 5 into the topnost position int T ; this
transfer “takes place by the engagenent of the tray[@'lmmm’[%ljﬂﬂer uni t
19 and-the consequent actuation thereof: in practicCe, Y sl1l+l's
engaged-by drive teeth or dogs 21 and nmade3to slide fromthe bracket
formations 12 of the chains 13 which are located in the up-chanber 5 to the
bracket forma- 4+ ons ZrRpdFatusr acerding altynddam t Re s&Fe. CRailght by

t he synchroni sation of the drive nmenbers of the chai.ns 13 | ocated wi thin
the down- chanb&harasteRetssatNaltiffment WNHRARS othiver maAns 1 (Lgedfed
wthin the down chanbel £ MiIdih PPoPAS SOULEDS PORLA’ 20sBLeknEo! ERe
apparatus (1) and capable of moving selectively into
5 positions of interaction'with the trays (11) éo as to

effect the generally advancing movement of the products,

5. Apparatus according to Claim 4, characterised in

that the drive means (15,16) are disposed in positions

10 generally adjacent the inlet and/or the outlet ends
(17,18).
6. Apparatus according to any one of the preceding

claims, characterised in that the trays (11) have
15 associated motor-driven (14a) syxpart means (13 to 15) which
can support the trays (11) in a generally stack-like
structure and impart to the stacked trays (11)' a

generally rising and/or descending movement.

20 7. Apparatus according to Claim 6, characte;ised in
that the support means include bracket formations (12)
for supporting the trays (11); the support means (13)
include respective vertical passes (13a) which support
the bracket formations (12) for supporting the trays (11)
25 ~and in that the vertical passes (13a) perform a generally

rising and/or descending movement driven by respective

drive means (14a).
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pouri ng or'dropplng machi ne 2 mhlch can thus be rate the
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8. Apparatus according to any one of the prece&ing

r claims, characterised in that it includes at least two
volumes for receiving two respective stacks of trays

(11), the stacks being generally side by side;

5 translational drive means (19) also being provided for
transferring the tray (11) located at the top of tre first

of the stacks (5) to the top of the other stacks (6).-

2. Apparatus according to Claim 8, characterised in

10 that it inéludes, in a position intermediate the two
stacks, a product treatment station (2) for acting on the
products (P) when they are on one of the trays (11) being
transferred between the uppermost positions in the.two
stacks (5,6).

15
10. Apparatus aécording to Claim 8 or Claim 9,
characterised in that the first of the stacks (5) faces
the inlet end (17) and carries associated drive means
(13,14) which impart a generally rising movement tb the

20 trays (11) in that stack, whilst the other (6) of the
stacks faces the saidaitlet exs (18) and carries associated
drive means (13,14) which impart a generally descending

movement to the trays (11) in the stack.

25 11. Apparatus according to any one of Claims 8 to 10,
characterised in that it further includes translational
drive means (20) operating at the base of the stacks

(5,6) to transfer the trays (11) at the bottom of the
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(vi) incremental descent of the tray 11 within the  down-chanber 6 in a

manner cor rrespondi ng to that adopted for rising w Hwﬂ'm} er 5
until the® position of horizontal alignment with the® g 18
i s reached; (vii) engagenment of one of the end rollers of* te 5

conveyor/tray 11 by the transm ssion 1l6a assocCi - ated wth the drive 16;

(viii) subsequent actuation of the drive 16 which activates the upper
pass of the belsaicbnetheut isttpaihe(6) t tay the sbodtomo aff abbéersaie fhuosdct s

| ocat ed ther- eon to the output conveyor 4. (i x) disengagenent of the
conveyor/tray Btaglom(Bie wherahgniths ofrags, 6hi) sfisddqent | sReFAdLYT

t he tray in question by at |east ope further position
closed loop path within the apparatus (1).

5 12. Apparatus according to any one of the preceding
Claims, characterised in that it includes epvironmental
conditionihg means (8;8';8";8";9,10,10',11) for
maintaining different environmental conditions in
different regions within the apparatus itself.

10
13. Apparatus according to Claim 9 and Claim 12,
characterised in that the said trea£ment unit (2) 1is
situated in a position between two of the said regions
(5, 6) having different environmental conditions.

15 |
14. Apparatus according to Claim 1, characterised in
that the said drive means (13,14) can impart a
reciprocating rising and descending movement to the stack
of trays (11), which movement brings each tray (11) in

20 sequence into alignment with the inlet end (17) and the
outlet end (18); the reciprocéting rising and descending
movement taking place between a lowermost poéitioh, in
which the tray (11) situated at the top of the stack is
aligned with the inlet end (17) and the.outlet end (18),

25 -and a highest position in which the tray (11) situated at

the bottom of the stack is aligned with the inlet and

the outlet ends (17, 18).
n Replaced

TR



downwardly to a position of engagenent with the I(iﬁ;7?7?ﬁﬁﬁ?ﬁ“ﬁﬁTT“20
the drive teeth or dogs 22 of whi ch engage the tray (x)
transfer «3f the tray back to the bottom of the up- iﬂﬂmmmm u"mm th
aperture 23 in the partition 7; on conpletion of the*tr&nsfer”irto*the
chanber 5 (which takes place in practicady identical conditions - save
naturally, for the direction of novenent, which is the opposite to the
transfer at thasSt.op ofA methodfizar hesusebyft bive tapprfafusmecdsgingheot ray
11 is | ocated i nmedi ately beneath the tray which at that nonent is
recei ving a coffédpondl4g bsharastepised ifct sthatr oftt hdnadndesonbegor

3; on conpletion of this | oadi ng operation, the chaips, 13 of the u€
chanber 5 perf GPRFRYIGQR ON6f OfpiBRekFays (11) is allgned with

the inlet end (17) and the outlet end (18), of unloading
5 a predetermined quantity of products from the tray (11)
in question through the outlet end, 1loading a
corresponding quantity of producfs onto the tray (11)
through the inlet ends (17), with corresponding
displacement of the products present on the tray (11)
10 towards the outlet end (18); the said operation being
repeated twice in'sequence when the tray (11) involved is one

of the end trays of the stack.

16. A method according to Claim 15, characterised in
15  that the said predetermined quantity of products
corresponds to the quantity of products received on half

the said tray (11).

-
eet Has Been Re‘laced
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and carry*the tray 11 back into aILgnhen; with the i nl et opening 17,
positionig it to receive a new batch:of products.

cyclicvnature,

REPLACENENT SHEET It goes without saying that, because of its
t he sequence descri bed above which carries the
: 35
ABSTRACT

10

15

APPARATUS AND ASSOCIATED METHOD FOR. SUBJECTING A STREAM
OF PRODUCTS TO A TREATMENT WHICH EXTENDS

OVER_A PERIOD OF TIME

The apparatus (1) includes a plurality of trays (11)

“intended to receive respective batches of products and

arranged to perform generally rising (5) and descending

(6) movements within the apparatus itself.

The products therefore follow a path whose horizontal
development is small and practically independent of the
time for which the products remain within the apparatus
(1) . This dwell time is in fact determined primarily by
the extent of the vertical movement of the trays (11)

within the apparatus.

(Figure 2)

Rep \aced
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trays 11 around in a generally closed |oop within the apparatus 1, |ends
itself to;actuation simul taneously -on different trays 11: thus, for
exaple, Whilst one tray is |loaded at-the inlet opening 17, another can be
noved fromthe top of the rising stack to-the top of the descend- ing
stack, receiving the decoration, mhilstTﬁgother i s unl oaded through the
out| et opening 18 whilst yet another is transferred fromthe bottom of

t he descend- ing stack to the bottom of the rising stack, beneath the inlet
opening 17. The dwell time of the products P within the appara- tus 1
corresponds in practice to the tinme-interval neces- sary for the

conveyor/tray 11 which receives the producrﬁ—The ‘éTves to performthe
ri sing novenment within the chanber 5, with_s$ubsequent transfer to the
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down- chanber 6 and the descent to the outl et opening 18. The duration of
this time interval can be adjusted selectively by varying the speed of the
chaihs 13, the upper limt of this interval being detgg gjida@es ByenRBgaced 0d-
uct of the maxi mum nunber of trays 11 which can be sta

chanbers 5 and 6 and the vertical space2 upi ed by eggmmmgummh t he
produéts -dis- posed on it. In practice agmam mum t i

determ ned by the overall height of the apparatus 1. It shoul d,
however, be noted that this parameter is, in the majority of ctases, a
rather less Iimting factor than the horizontal |ength off the treatnent
lines or tunnels of the prior art installations. B y of reference,
it can be seen that apparatus such as that illustrat Figure 2, with a

hei ght of the
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order of about 4 netres, can hold about 25 trays 11 in each of the chanbers
5 and 6, which corresponds in practice to the availability of fifty trays
11 sinultaneously | oaded with respective batches of products P.

Since, as has been nentioned, each tray, in the
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il lustrated enbodi nent, has.a |l ength of about 2[err] netres, it can be
establ.ished that the apparatus 1 of .Figure 2 corresponds, froma
functional point of view, to a line or tunnel having a length of 50 x 2.5
= 125 nmetyes whilst occupying a length oq/gnly 6 metres in plan. In
t he arrangenent according to the invention, as shown in Figures 4 and 5
the apparatus 1 has a single chanber 5 (generally |onger than the
chanbers 5 and 6 of the enbodi nent of Figures 2 and 3). To give an idea,
in the enbodi nent of Figure 4, one nay consider the asi ng of ,the
apparatus 1 to have a length about 10 metres irxthe |didegh onjof advance
of the products. An advant age of the apgf usypf/ the inyention is
the fact that it can be nade nodul ar in a veretcal\s pgpe, in §hat the sane
basi ¢ configuration, occupying-the N :
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same space in plan, can be made nodul ar in height (with the provision of
hei ght extension sections with associated |engths of the chains 13 and
gr0ups of trays) in such a way as to provide different treatnment times for

specific, operational requirenents i ntenBddto vary with tine. W thin
t he casi ng defining chanber 5 are heat exchange devices 8, 8", 8[err]
I ntentded to achi eve the nec- essary anbient conditions envisaged for the

t r eat ment of the products which in this case are also fed to an nI et

openi ng 17 fro nve 3_Aand _are ,ypdwg_a.f{.gt,_,_treat nment
out put conveyor 5‘: et,/ en 8. f i n th| s case
punp nmenbers can e pro (st or ! rrenbers 10
visible in Fig- . 14
E . 3 ~
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REPLACEMENT SHEETS SG |
ure 5) 1hg desoabticn: migedvhl.ab paged dadhi eve at | east | ' Py on
of 1 he nﬁr@[gﬁn(%pndrl;age@s"vmtﬁzrgndt el casing of the gp $§B|'L Hé; BEEN
AGE) P T D HHSWERRS : p ed asttto paged can [consi der regul at-} _in _
condi ti ¢ngn i ces 8".®[giged ...n fa differe d rranner so as to
achi evelconditions ich vary graduafly wit h 0c§ 6
apparat SDATE OF RECEIPT ..... 2141

Description

The present invention relates in general to appara-
tus intended to subject a flow of products to a treatment

The invention has been deveioped with particular
concerr for its possible use in the food industry.

In this field, for example, in the sweetmeat industry,

a need is often felt to subject certain products which

“advance in a continuous or substantially continuous

flow, for example, in ordered rows, to a treatment which
is prolonged over a certain period of time.

_ This is the case, for example, in raising or maturing
or resting treatments to which some products to be

baked must be subjected, or in cooling and solidification
treatments to which some chocolate or chocolate cov-
ered products must be subjected. The above examples
are naturally only some possible examples given that a

meticulous list of such treatments would be somewhat -

Moreover, it should be noted that substantratty sim-

ilar problems also arise in other industrial sectors, for -

example, in the dehydratron dryrng or coolrng of very

Currently, the solution normally adopted in indUstr'y -
is to introduce the flow of products into lines or tunnels -
~ in which the products are subjected to the desired treat-.
ment (with reference to,the_examples given above: rais-
ing, matiring, cooling etc). This solution has the serious

disadvantage that the line or tunnel in question must
have a length which is practrcally equal to the product of

the speed of advance of the flow and the duration of the '

Now, the len'gth of tﬁﬂeef— ent time (lrnked to .
physrcal parameters which jt is often difficult, if not -

impossible, to influence) can be rather long (even sev-
eral tens of minutes). On the other hand, the speed of

advance of the products is closely linked to the capacrty '

REPLACEMENT SHEET which extends over a period of time.
# 30SEP 1997
Iengthy
drﬁerent products
treatment time.
WA

of the installation: to increase this latter there is there-

fore an increasing ‘tendency to increase the speed of.
' advance of the products even further '



For exanple, when it is used for a cooling treat- nment, the ai

S

conditioning devices 8 situated close to the inlet opening 17|c

adjusted so as to maintain a tenperature at

mai ntained in the outlet region of the casing 1 by the air condi

el ements 8"'.
in Figure 4, the co

(or inats, bands chains,

1lla. Here again the

I n the arrangenent afCOI’dI ng to the inventi¢n

8 19is & srgipers Gferel s ek
of metres) which creates considerable problems in
developing the layout of the plant and the installations.

At least in principle, this disadvantage can be
reduced by adopting, in place of lines or tunnels of over-
all rectilinear form, lines or tunnels constituted by sev- .
eral branches in cascade connected together by end
transfer units so as to give the line or tunnel a generally -
zig-zag or serpentine plan.

More speciiically the present invention relates to -
apparatus according to the preamble of Claim 1, which
is known, e.g. from AT-A-376 106. .

in that respect, also FR-A-2 176 324 is of interest
for the invention.

Even excluding the objective difficulty of providing
end transfer units which are truly efficient and reliable,
above all for use with products advancing at high
speeds, the various arrangements of the prior art do not
in any event fully solve the problem of the large floor
space taken up by the line or tunnel.

The present invention therefore sets out to provide
means which are capable of eliminating the aforesavd
disadvantages in a radical manner.

According o the present invention, this object ISl :

achieved by apparatus having the characteristics set
out specifically in the characterising portion of Claim 1.
A further subject of the present invention is a

methed for the use of this apparatus as set forth in

Claim 9.
As will be’ ‘Detter understood from the following
description, one of the prmmpal advantages of the

invention derives from the possibility of providing treat-

ment units in which the generally horizontal movement

| east slightly aboyeft
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of the products is replaced by a reciprocating movement

(rising and falling) in a vertical direction, starting froman .

[input end and leading to an output end of the apparatus. -

All this is achieved in conditions such that, in general
principle for a given distance between the input and out-

put ends, (thus with apparatus having the same length

in plan) it is possible to provide different extents of

movement in a vertical direction and hence d:fferent o

treatment times.



diate rollers (not illustrated) is envisaged to avoid down- ward curving of

the upper pass of each belt: in this case the horizontal extent

of these is ____

in fact greater than that of the trays 11 in the solution of n-r#gh @'ﬁ“ﬁnEHEET

3. For the same reason, it can be useful to provide two dri

16, naturally synchronised wth one angther, for driving the pe
constituting each tray 11, the drive units being selectively gny

#‘mﬁ? 197

t hr ough respect '1 ve tr g Srsa r!ﬁegd%%at H&ﬁ&fth?%cﬂﬂéﬂn’féﬁt'&rrﬁprbl t
conveyor/tra al i artic NS
and leth theyoutle‘t"dgpﬁﬁfiﬁﬂp%p lﬁg@\datenﬁ é%r’r%‘“ﬂeé’f cﬁné %

t he
pentng 17 |
As far__as s

t he movenent of thplammmqutdatﬁ;mned rang WQBchmdQﬂeﬁ@@W(ﬂf TS, concer ned,

in the arrangenent tf chiictangiis ontris trelenent, wiildwtehesane S,
time providing treatment units whose overall dimen-
sions are much smaller than those of lines or tunnels
with a generally horizontal development, such as those
currently in usa.

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

Figure 1 illustrates schematically a general plan
view of a possible arrangement for fitting apparatus
according to the invention into a product treatment
line;
Figure 2 is a first vertical sectional view of a basic
device layout substantially resembling the arrange-
ment of AT-A-376 106 |
Figure 3 is a section taken on the line il-1i of Figure
2, _
Figure 4 illustrates a possible embodiment of the
apparatus according to the invention; :
Figure 5 is a section taken on line V-V of Figure 4;
and

. Figures 6a to 6l lllustrate schematlcally the use of
the device of Figures 4 and 5 on the basis of the
process according to the invention.

“In the plan view of Figure 1-ean'be seen three treat-
ment units which may be present, for example, in a line
for the production of focd articles such as, for example,
chocolate-covered products.

However, as already discussed above, the present
~ ifivention can be used in very different mdustnal fields:
in general in all those situations in which the problem
arises of subjecting articles which advance in a more or
less continuous stream to a treatment intended to last
over a certain penod of time.

t he same



arrangenment al ready described above is adopted with the use of
chains 13, the internal passes 13a of which, which face inward
apparatus, carry bracket formations 12 for supporting the trays}l
case also, the interior of the casing will have several pairs o
(each, for exanple, every 2-2.5 netres),as to ensure adequate s
the trays 11. 16 _

In the specific case of Figure 1, the reference A1l
indicates a first conveyor (for example a driven conveyor
belt) which carries a continuous, or substantially contin-
uous, stream of products P arranged in rows, that is 1o
say, in lines oriented perpendicular to the direction of
advance of the stream. The reference A2 indicates a
further conveyor {again, this may be an endless motor-
driven belt) in cascade with the conveyor A1 and serv-
ing as a spacer belt, that is, a belt which can divide the
continuous stream of products P coming from the belt
A1 into a stream of batches L of products separated by
intervals or empty spaces identified by the distance Win
Figure 1: all this is achieved in accordance with criteria
well known in the art and such as not to need describing
here, particularly as they are not relevant for the pur-
poses of an understanding of the invention.

The products P, subdivided into batches L, are then
fed to a further treatment machine B.

By way of example, the products P can be thought
of as biscuits or wafers or sweet products with a pastry
or wafer shell and the machine B as an enrobing
‘machine, that is, a machine intended to deposit an outer -
coating, for example of chocolate, on the products P.

“Inthis case the apparatus 1 of the invention may be

constituted by a cooling tunnel within which the prod-

" ucts P enrobed in the machine B must remain for a

period of time (for example 10 mins) such as to allow the

chocolate coating (which is obviously apphed hot) to
—¢cool.

In the specific case of the arrangement of Figures 2-
and 3, it is also envisaged that a decoration will be
applied to the enrobed products (for example chocolate

~of a clearly distinct colour) within the apparatus 1, deliv-
ered for example by a droppmg or pouring machine 2 of
known type.

The products leaving the enrobing machine B are
fed to the apparatus 1 by an input conveyor 3 whilst the
products leaving the apparatus 1 are taken up by an
output conveyor 4.

driven
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By contrast with the solution of Figures 2 and 3, in which th
chains 13 of each chanber 5,6 always rotate in the sane direc
cause upward novenent of the inner passes 13a in the up-chanbgr

downward nmovenent of the correspondi ng passes in the down-cha

t he arrangenent of

menbers 14a for the chains 13 are made™to operate in an alter
so as to cause corresponding alternate rising and descending df

the invention, as shown in of Figures 4 an

- BEPUABEMENT SHEET ]

5 and. .
msmww

, the drive

at1 ng nanner

fhe stack.

of Lrays LL wi thin Lhe \Asi o theERA ANHS) hoplBdieas kg,

fromthe | ower nost

positio

stack of trays 11 i &/¢HaH® ﬁ Or@PEQé"ogﬁ‘Y‘?%b@b@(“é%Y,QfﬁdThg drivesy
will be nore fully belts 3 and 4 could, however, be replaced by different

types of conveyor (for example, belt or chain convey-
ors).

starting
ure 4, the
|ter|a whi ch

Turning first to an examination of the solution ¢f Fig-

ures 2 and 3, the apparatus 1 can essentially be likened

to a tower structure having a certain vertical extent (for .

example of the order of 4 metres, if the overall length of
the apparatus 1 itself - that is, from the output of the
input belt 3 to the input to the output belt 4 - is of the
order of 6 metres).

This tower structure can |dea||y be seen as consti-
tuted by two chambers 5 and 6, disposed side-by-side,
one upstream of the other in the general direction of
advance of the stream of products (from right to left as
seen in Figures 1, 2, 4 and &).

For reasons which will become clearer below, the
upstream chamber 5 will be called the “up-chamber”
whilst the downstream chamber 6 will be called the

"down-chamber". -

In the illustrated solution the two chambers in ques-_ S

tion are separated by a vertical partition 7 which makes

it possible to achieve different treatment conditions

* within the two chambers 5 and 8.

For example, if the apparatus 1 is - as has been

- indicated above - a tunnel for cooling chocolate-coated

products, the up-chamber S can be maintained-at a tem-
perature such as to—encourage a first cooling of the
chocolate layer applied to the products P without, how-
ever, leading to the final solidification thereof. This is
with a view to the application of a decoration by the

pouring machine 2 situated at the top of the casing of -
the apparatus above the partition 7, that is, in the region

connecting the upper end of the up-chamber 5 to the
upper end of the down-chamber 6. The interior of the
chamber 6 can, instead, be maintained at a lower tem-
perature to encourage the final cooling and solidification
of the chocolate layer, with tempering thereof and of the

decoration applied to it.



expl ai ned bel ow) until the highest position is reached which is
schematically in broken outline in Figure 4. In practice, t
position of the stack occurs when the tray 11 situated at the tp
stack is aligned with the inlet opening 17 and the outlet open-
upper nost position occurs when the trayg11 at the bottom of thg
reaches the position of align- nent Mﬁt%

| atter can, for exanple include, ten superim posed trays 11

the openings 17 and 1§.

Fmﬂmegnﬂﬂﬁt SHEET

ijng . _The
Tiotier
This
It goes

equal to about twi @w@eh@egh@xma@%%&%l@% er in th
chambers S and 6, separate from each other and con-

trolled in a differentiated manner, whilst pump means 10
(Figure 3) can be arranged in both chambers to encour-
age the circulation of air within the chambers 5,6 and
achieve uniform ambient conditions within them.

As can be better seen in Figure 3 (which relates to
the structure of the up-chamber S - a structure repro-
duced, however, in an almost identical manner in the
down-chamber 6), each chamber of the apparatus 1
includes a stack of superposad trays 11 (more than 20
in the embodiment illustrated, but the number is not in
any way limitative) the side edges of which extend in the
general direction of advance of the pioducts P and rest
on bracket formations 12 carried by two chain structures
13. Each of these structures has a generally closed loop
configuration and, at the top and bottom respectively of
the stack of frays 11, passes over respective driven pul-
leys or rollers 14 having horizontal axes oriented in the
direction of advance of the products P. Each chain for-
mation 13 thus has an inner pass 13a, from which the -

v&g?og;cfgggng Esﬂgﬁmerﬂ?aﬂhl%m%@ﬁ%@\éfﬁ?é %ttaB 5 %‘Tﬁ aV| ng a hei ght

1S 1

bracket formations 12 which support the trays 11

project, and an outer pass 13b the bracket formations
12 of which face outwardly of the apparatus 1 and are
free.

The reference numeral 14a mdncates dnve means
which control incremental rotation of the co_rrespondlng
pulleys (usually the pulleys 14 situated-at the lower ends
of the chains 13) through angular increments corre-
sponding in practice to the separation distance between
two adjacent trays 11 in the stack. In particular, in the
up-chamber 5, the sense of rotation of the pulleys is
chosen such that the inner passes 13a move upwards in
incremental steps with the- consequent . downward

“movement of the outer passes 13b.




The sequence of Figures 6a - 61 illustrates, with schematic re
apparatus including only three superposed trays 11, the introd
sequence of the apparatus according to the invention up to the
ment of a steady operating condition. This is with referenfe
sequential treatment of a certain nunbef of batches of product
by nunerals 1 to 14 progressively.
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In other words in the up-chamber 5, each bracke
formation 12 on the chain 13 is able, when it comes to

face inwardly of the apparatus on passing around the °
associated lower pulley 14, to engage one of the longi-
tudinal sides of an associated tray 11 so as to support it
and, as a result of the incremental movement of the -

associated chain 13, to raise the tray 11 itself generally
up to the top of the stack.

At this point, having disengaged from the corre-
sponding tray 11 (as will be better described below), the
bracket formation 12 passes over the upper pulley 14 of
the respective chain 13 and then descends again
towards the lower pulley 14 along the outer pass 13b of
the chain itself. '

In an entirely complementary arrangement, in the
down-chamber 6 the movement of the chains 13 is con-
trolled in such a way as to result in & downward move-
ment (also stepwise) of the inner passes 13a of the
chains, the bracket formations of which support the

trays 11 received (as will be seen better below) at the _'

top of the chamber 6 to carry them gradually to the bot-

tom of this chamber. The outer passes 13b of the chains

13 in the chamber 6 however, move upwardly, so as to

carry the respective bracket formations 12, which have _

released the trays 11 at the bottom of the chamber, to
the top of the chamber 6 where they can receive new
trays 11. | o
Naturally the incremental rotational movement of
thé chains 13 situated on opposite sides of each _st__a__‘ck
“of trays 11 is synchronized in such a way that the
- bracket formations. 12 intended to cooperate with the
same tray 11 are at exactly the same height so as to
maintain the tray 11 itself in an exactly horizontal posi-
_tion. c S ' ,
- As is better seen in Figure 2, each tray 11 usually
has a length (in the direction of advance of the products)

_ of a certain extent, for example, of the order of 2.5 - 3.

metres.



17 I n principl

4) can be seen as occupying half the horizontal extent of the}]uBEsna EME
conveyor pass of each tray 11; this is true even, as will be
two belts 11 located in the end positions of the stack (that
hi ghest tray 11 and the |[owest tray llé, t he | oadi ng and unl
operations in practice involve tw batChe

to which Figures 6a - 61 refer will now be explained in norefdetail:

Figure 6a: the apparaQghskquentlyi abth efntiey chiahibdrseS and €

situated in the hi
way i nperative)

e, each batch (see also the batch indi- cat

s simultaneously.

l

Ln Figure

e

G053ty PAdEPWith seddiBNE¥R  of dHYiRs Wi rbS not i n any

viding suitable support for the trays 11.

For example, in a preferred embodiment, each
stack of trays 11 (both in the up-chamber 5 and in the
down-chamber 6) is provided with at least three pairs of
support and drive chains, with two pairs of chains close
to the ends of the trays 11 and a third pair located in a
central position.

As can better be appreciated from the side view of
Figure 2, each tray 11 has the characteristics of an indi-
vidual conveyor element preferably being constituted by
an endless belt passing over respective end pulleys or
rollers 11a, (with the further provision of intermediate
supporting wheels or rollers not explicitly shown in the
drawings) intended in particular to support the horizon-
tal length of the upper pass of each belt so as to prevent
its downward curving under gravity.

Naturally the trays 11 can be constituted by con-
veyor structures of a different nature from that of a belt
or mat: for example, bands, chains or meshes.

The reference numerals 15 and 16 mdlcate two

motor units disposed in the lower portion of the casing - |

of the apparatus 1, respectively close to the inlet open-
ing 17 which faces the feed belt 3 and close to the outlet
opening 18 which faces the discharge belt 4.

The function of the motor units 15 and 16 is essen-

tially that of cocperating ‘selectively, for example via
gear trains driven by belt or chain transmissions indi-
cated 15a and 16a respectively for the two chambers 5
and 6, with one of the end rollers or pulleys of the two
conveyors/trays 11 which (according to criteria more
fully described below) are located instantaneously in

- —alfignment with the input convéysr 3 (at The Tower end of

the up-chamber 5) and with the output conveyor 4 (at
the lower end of the down-chamber 6). This is to allow
the movement of the belt constituting the tray 11, with
the consequent transfer of the products P:




Is | oaded with two batches of products 1 and 2 t hrough the
t hese being placed on the I owernost tray 11. -
the stack of trays 11 is | owered by one
bat ch of products 3
openi ngs 17,
Fi gure 6c¢:
t he uppernost tray into allgnnent
uppernost tray in

t he stac
the batch 3 which occupirégnedial

openi.ng 17,

3;

Fi gure 6d:

18 - and nore precisely ogto the
the stack of trays 1 is lowered by a fur- ther s
with the openings 17 and 18;

8 ihgu H\‘?&d’?ﬂéhottwé é?awhte%ad?ﬁ pf oduct s 4,
Tl %]ref)%g\t%zs{reanpgf the'idlet Bpeting 17 (e posi ti on;

position and is | oage

onto the tray 11 aligned at this moment [wifth ?@#PWW

the up-chamber 5), and

- from the tray 11 aligned at that moment with the
outlet aperture 18 to the output conveyor 4 (in the
down-chamber 6).

The reference numerals 19 and 20 indicate two fur-

“ther drive units, usually constituted by a pair of driven

chains (the associated drive means are not directly vis-
ible in the drawings) mounted in closed loops passing
over respective end pulleys 19a, 20a. These chains are

.provided with drive teeth or dogs 21,22 which can

engage ‘the trays 11 so as to apply an entrainment
and/or thrust force thereto with the consequent move-
ment of the trays 11 in a harizontal direction.

- The drive unit 19 is situated in the upper part of the
casing of the apparatus 1; it extends as a bridge
between the upper parts of the chambers 5 and 6 with

its lower pass ideally touching the plane occupied by the

trays 11 in the upper position in the two stacks ln the
chambers 5 and 6 at any time.
More precisely it is the ideal plane defmed by those

- brackets 12 of the inner passes 13a of the chains 13

which, in the case of the chains disposed in the up-

- chamber 5, are starting to diverge as they pass over the

pulleys 14 in the general movement, upward of the inner
passes 13a and the downward of the outer passes 13b
and, inthe case of the chains 13 in the down-chamber '

. B, those brackets 12 which after passing the uppermost

points in their trajectories around the upper pulleys 14,
have approached themselves by the distance between
the two inner passes 13a which move downwardly.

——The drive unit 20, WHICH has a structure almost -

identical to that of the drive unit 19, is also located as a .
bridge between the two chambers 5 and 6 at the lower
end thereof, and extends through a corresponding aper-
ture 23 provided in the partition 7 which separates the
two chambers 5 and 6. '

upstream hal f §t

to brlng



part of the internediate tray is displaced (by nove-

constituting the tray 11 in question by nmeans of T

onto the second hal f thereof; sinmultaneously a new

ucts 6 comng fromthe inlet opening 17 is | oaded ohto the u
hal f of the sane tray; - Figure 6e: stack of trays

further step bringing the Iomernn Ohelt into alidgn

openings 17 and 18: the batches 1 and 2 are ~ unl oaded”

batches 7, 8 are | oaded onto this bottomtray, T )

A similar aperture, or pair of apertures, 24 is pro- .
vided in the channel formed at the top end of the casing °
of the apparatus 1 in correspondence with which the
pouring machine 2 applies the decoration to the prod-
ucts. :

The apparatus 1 functions in a cyclic sequence
which, for each tray 11, provides a "circulation” within a
casing of the apparatus 1, with the following phases:

(i) alignment of the tray 11 with the inlet opening 17;
(i) engagement of the transmission 15a (for exam-
ple by a frontal-tooth coupling) with one of the end
rollers {usually that situated nearer the inlet aper-
ture 17) of the conveyorfitray 11;

(iii) activation of the drive 15 and movement of the
upper pass of the tray 11 in substantial synchroni-
zation with the movement of the belt 3, which is
assumed to move in an almost continuous manner -
(the various batches L of the products are in fact |
already spacéd from one another by the intervals
‘W) with consequent loading of a batch L of products
onto the conveyorftray; at the end of the loading of
the batch of products, the motor 15 stops and the
transmission 15a disengages from the con-
veyor/tray; :



18 - Figure 6f: the stack of trays is | owered by one pogi ron, th
batch.3 is unl oaded through the outl et opening 18 and 4 xm Y
comng fromthe inlet opening 17 is | oaded in (again by ement of
the tray 11 involved, driven by the notors 15 and 16)\; -t hd

stack is in the | owernost position;
and two new bat ches
upper nost position;

Fi gure 6h:

| REPLACEMENT SHEET

bat ches 4 ano 5 are unloaded

14

10, 11 are Ioaged onto the tray ch-Ts-TIm T he
the stack is again raised by one step; the

(iv) gradual rise of the tray 11 with the products P -
which are on it within the up-chamber 5; this rising
movement occurs incrementally in such a way as to

allow batches L of products which arrive from the -
belt 3 to be loaded onto the trays 11 which face the
aperture 17 in turn, the trays being held stationary
for the time necessary for the loading of a batch of .
products onto the conveyorftray 11 in that position .

at the time: to this end, the distance W between
adjacent batches L is usually arranged, with refer-
ence to the speed of advance of the products on the
belt 3, such that it corresponds to the time interval

needed, after a complete batch L of the products

has been loaded onto a conveyorftray 11, for this
same tray 11 to rise through one position within the
up-chamber 5 with the consequent rise of a further
conveyor/tray 11, intended to receive the subse-
guent batch L of products, into alignment with the
aperture 17;

(v) transfer of the conveyorfiray 11 which has
reached the topmost position in the up-chamber §

into the topmost position in the down-chamber 6; -
this transfer takes place by the engagement of the -

tray 11 by the transfer unit 19 and the consequent

- actuation thereof: in practice, the tray 11 is engaged
"~ by drive teeth or dogs 21 and made to slide from the

bracket formations 12 of the chains 13 which are
located in the up-chamber § to the bracket forma-

tions—12 which are exactly aligned at the same

height by the synchronisation of the drive members
of the chains 13 located within the down-chamber &
in vertical alignment with the other trays 11 located
within the down-chamber 6; during passage from

‘the position at the top of tHe up-chamber 5o the™

position at the tof top of the down-chamber 6 the tray
11 passes beneath the pouring or dropping
machine 2 which can thus be activated to decorate

the products;



batch 6 is unl oaded, and a new batch 12 is | oaded onto the upstream

portion of the internediate tray 11; - Figure 6i: th ¥
t he Upper nost posi - i a(ﬁ@ﬁl-m:ﬂ EeT

new batches 13, 14 are | oaded onto the tray in the | o

and - Figure 61:

I s unl oaded t hrough the outlet openin

| oaded onto the

operating sequence descri bed above is able to ensure t hat ach bat ch_of

rihost positi on;
the stack is again Qwered by one step, MSERH@WQ

& 18 whilst a new bptch 15 is !
upstream part of the internmediate trayjl The

tion; the batches 7 and 8 are unl\cﬁ+e

|
|

products treated ren‘(aulns for é)r{tg‘:tlcal rI“),loiattheolentl erlﬁag of time within

the interior

vi) increm desce ray 1 wut int
down-chamber & in a manner corresponding to that
adopted for rising within the up-chamber 5 until the
position of horizontal alignment with the outlet
cpening 18 is reached;

(vii) engagement of one of the end rollers of the
conveyor/tray 11 by the transmission 16a associ-
ated with the drive 16;
(viii) subsequent actuation of the drive 16 which
activates the upper pass of the belt constituting the
tray 11 so as to transfer the products located ther-
eon to the output conveyor 4.
(ix) disengagement of the conveyor/tray 11 from the
fransmission 16a, and subsequent lowering of the
tray in question by at least one further position
downwardly to a position of engagement with the
lower transier unit 20, the drive teeth or dogs 22 of
which engage the tray 11 in question;
(x) transfer of the tray back to the bottom of the up-
chamber 5 through the aperture 23 in the partition
'7; on completion of the transfer into the chamber 5
{(which takes place in practically identical conditions .
- save naturally, for the direction of movement,
which is the opposite to the transfer at the top of the

- apparatus 1 by the transfer unit 19), the tray 11 is
located immediately beneath the tray which at that
moment is receiving a corresponding batch of prod-

~ uets L from the input conveyor 3; on completion of
this loading operation, the chains 13 of the up-
chamber 5 perform a new incremental of movement
and carry the tray 11 back into alignment with the
inlet opening 17, posmonmg it to recelve a new

~—batctrofproducts. 7 '



of the apparatus 1. Thi s sequence can be applied tq any nuoher of trays
11 superinposed in a stack and capable of down- ward *nqgmmNmﬁEn

relative to the inlet and out- |et openings 17 and 18. he
sequence described above ensures that, whenever a tray 11 %&s ‘ﬁ.]r ng a
rising or descendi ng novenent of the ﬁack - in corregpgn (@ %‘? t he

openings 17 and 18, the batch of prod S situ- ated gnithe downstr art

of the tray is unloaded through the outlet opening 18 while the batch which
is on the upstreamhalf is transferred to the downstream-hatfand-a -new

take place simil- tanchals® dlitted FauRaERchetse :92%@“&@@ Rsticuting
nature, the sequence described above which carries the
trays 11 around in a generally closed locp within the
apparatus 1, lends itself to actuation simultanecusly on
different trays 11: thus, for example, whilst one tray is
loaded at the inlet opening 17, another can be moved
from the top of the rising stack to the top of the descend-
ing stack, receiving the decoration, whilst another is
unloaded through the outlet opening 18 whilst yet
another is retransferred from the bottom of the descend-
ing stack to the bottom of the rising stack, beneath the
inlet opening 17.

The dwell time of the products P within the appara-
tus 1 corresponds in practice to the time interval neces-
sary for the conveyor/iray 11 which receives the
products themselves to perform the rising movement
within the chamber 5, with subsequent transfer to the
down-chamber 6 and the descent to the outlet opening
. 18. The duration of this time interval can be adjusted
selectively by varying the speed of the chains 13, the
upper limit of this interval being determined by the prod-

“uct of the maximum number of trays 11 which can be
stacked within the chambers 5 and 6 and the vertical
space occupied by each tray 11 with the products dis-
posed on it. In practice the maximum time interval is

determined by the overall height of the apparatus 1.

It should, however, be noted that this parameter is,

-in the majority of cases, a rather lessimiting factor than

the horizontal length of the freatment hnes or tunnels of .

the prior art installations. - '_
By way of reference, it can be seen that apparatus
such as that illustrated in Figure 2, with a height of the

~ order of about 4 metres, can hold about 25.trays 11 in -
each of the chambers 5 and ‘6, which corresponds in
practice to the availability of fifty trays 11 simultaneously
loaded with respective batches of products P.




the tray 11 driven by the notor drives 15 and 16.
The sanme principle also applies as far as the

19

unl oadi ng of products onto and fromthe two trays 11 sytluated ..

positions of the stack are

EZ:OS
14

Since, as has been mentioned, each tray, in the
illustrated embodiment, has a length of about 2'%
metres, it can be established that the apparatus 1 of
Figure 2 corresponds, from a functional point of view, to
a line or tunnel having a length of 50 x 2.5 = 125 metres
whilst occupying a length of only 6 metres in plan.

In the arrangement according to the invention, as
shown in Figures 4 and 5 the apparatus 1 has a single

F Iﬁ?ﬂ—e\

chamber 5’ (generally longer than the chambers Sand 6

of the embodiment of Figures 2 and 3). To give an idea,

in the embodiment of Figure 4, one may consider the -
casing of the apparatus 1 to have a length about 10

metres in the direction of advance of the products.

An advantage of the apparatus of the invention is
the fact that it can be made modular in a vertical sense,
in that the same basic configuration, occupying the
same space in plan, can be made modular in height
(with the provision of height extension sections with

associated lengths of the chains 13 and groups of trays) ' _
in such a way as to provide different treatment times for - -

Within the casing deflmng chamber 5' are heat

- exchange devices 8', 8",8" intended to achieve the nec-

essary ambient conditions envisaged for the treatment

specific operatlonal requnrements intended to vary with - |
“time. o

of the products which in this case are also fedto aninlet -

opening 17 from a conveyor 3 and are withdrawn after
treatment by an output conveyor 4 through an outiet
opening 18. . : : I

Again in this case, pump members can be provided

(see for example the pump members 10’ visible in Fig-

“ure 5) the function of which is to achieve at least local
- homogenisation _of the ambient conditions within the

casing of the apparatus 1.

‘Again in this case, in fact, one can consider regulat-
ing the air conditioning devices 8',8",8" in a differenti-
ated manner so as to achieve conditions which vary
gradually within the casing of the apparatus 1.



concerned, that is to say, the top tray 1 1 and thepiott r t he
st ack. In practice, 1¥or theseptwo %lrays si tuat ef EEPLKEEME% Sgﬁg"[—lons,
alignment with the inlet and outlet openings 17, 18}cbrresponds: L or
the top tray 11 both to the term nal station of a 'dmﬁpjwmm e and
the initial station of the next uppward stroke, a&nd - or the bottom
tray 11, both to the termnal station an upwgr d—stroke—and t he
initial station of the next downwar d stroke. Consequent |y, when
these end trays reach align- nent with the | oadi ng and unl oadi ng openi ngs
17, 18,

For example, when it is used for a cooling treat-
ment, the air conditioning devices 8' situated close to
the inlet opening 17 can be adjusted so as to maintain a
temperature at least slightly above that maintained in

the outlet region of the casing 1 by the air conditioning
elements 8"

In the arrangement according to the invention, as .
shown in Figure 4, the conveyors/trays 11 are made in -
the form of endless belts (or mats, bands chains,
meshes etc) which pass over erid rolfers or pulleys 11a.
Here again the provision of a certain number of interme- :
diate rollers (not illustrated) is envisaged to avoid down-
ward curving of the upper pass of each beit: in this case
the horizontal extent of these is in fact greater than that
of the trays 11 in the solution of Fiqures 2 and 3. _

For the same reason, it can be useful to provide two
drive units 15, 16, naturally synchronised with one
another, for driving the belt constituting each tray 11, the -
drive units being selectively engageable, through
respective transmissions 15a, with the end rollers 11a
of the conveyorfray 11 aligned at a particular instant
with the inlet opening 17 and with the outlet opening 18
situated at the same height. - o '

| As far as the movement of the conveyorftrays 11 in
a vertical direction is concerned. in the arrangement of
the invention as shown in Figures 4 and 5, the same
arrangement already described above is adopted with
the use of driven chains 13, the internal passes 13a of
which, which face inwardly of the apparatus, carry
bracket formations 12 for supporting the trays 11. In this
case also, the interior of the casing will have several

* paits of chains (each, Tor example,every 2:2.5 metres)~
as to ensure adequate support for the trays 11.




t he sequence described previously (unloadi ng of thgesowast

transter of the upstream batch to the downstream p SREPWEM‘ESg

S L)
L)

n
g, 0} a new

batch onto the upstreamhalf of the tray 11) nust Qe eated twice in

sequence, which corresponds in practice to conpl et
products which are on the tray 11 and §¢g

w th new products.
Fi gures 6d and 6a,

cge PATt he
conpl ete rel ing of the tray

(See for exanple the successi on of phases shown in
in the case of the bottomtray and to the sequence of

Figures 6f and 6g in thBycosdrast withetieogolution Jof FigureEn2 aswh®, iy ocedure as
that described aboveykigh thbiven GHHRS 98 O ddtPHéndmbet Sigdajsch of

products P

rotate in the same direction (so as to cause upward
movement of the inner passes 13a in the up-chamber 5
and downward movement of the corresponding passes
in the down-chamber 6), in the arrangement of the
invention, as shown in of Figures 4 and 5, the drive
members 14a for the chains 13 are made to operate in
an alternating manner so as to cause corresponding
alternate rising and descending of the stack of trays 11
within the casing of the apparatus 1. In practice, starting
from the lowermost position illustrated in solid outline in
Figure 4, the stack of trays 11 is gradually raised in
steps (according to criteria which will be more fully
explained below) until the highest position is reached
which is shown schematically in broken outline in Figure
4, -

In practice, the lowermost position of the stack -
. occurs when the tray 11 situated at the top of the stack |

is aligned with the inlet opening 17 and the outlet open-

ing 18. The uppermost position occurs when the tray 11 - .

at the bottom of the stack reaches the posmon of ahgn-. 2

ment with the openings 17 and 18.

"~ This latter can, for example include, ten supenm-_
- posed trays 11.-

It goes without saying that to allow this movement,

- the casing of the apparatus 1 must enclose a chamber
for the movement of the trays 11 having a height equal_

to about twice the height of the stack of trays 11.
The sequence of Figures 6a - 6l illustrates, with
schematic reference to apparatus including only three

superposed trays 11, the intreductory _sequence' of the
apparatus according to the invention up to the a'chieve-.

mentof-a steady operating-condition. -~

This is with reference to the sequential treatment of

a certain number of batches of products indicated by
numerals 1to 14 progresswely



I nvol ved) of each tray 11 in each |oading and unl oadi ng operaji
Above all, for products intended to be subjected to

17

In principle, each batch (see also the batch indi-
cated L in Figure 4) can be seen as occupying half the .
horizontal extent of the upper conveyor pass of each
tray 11; this is true even, as will be seen, for the two
belts 11 located in the end positions of the stack (that is
1o say the highest fray 11 and the lowest tray 11), the
loading and unloading operations in practice involve two
baiches snmultaneously

The sequence to which Figures 6a - 6l refer will now
be explained in more detail:

- Figure 6a: the apparatus 1, initially empty with the
stack of trays 11 situated in the highest position
(however, this choice is not in any way imperative)
is loaded with two batches of products 1 and 2
through the inlet opening 17, these being placed on
the lowermost fray 11.

- Figure 6b: the stack of trays 11 is lowered by one
position and is loaded a new batch of products 3
onio the tray 11 aligned at this moment with the -

~openings 17, 18 - and more precisely onto the
upstream half thereof;

-~ Figure 6¢: the stack of trays 1 is lowered by a fur-
ther step to bring the uppermost tray into alignment -
with the openings 17 and 18; the uppermost tray in

question is loaded with two batches of products 4,

S _ '

- Figure 6d: the stack of trays 11 is again raised by
one. position; the batch 3 which occupied the first
‘part-of the intermediate tray is displaced (by move=—
ment of the belt constituting the tray 11 in question

~ by means of the motors 15 and 16) onto the second
half thereof; simultaneously a new batch of prod-
- ucts 6 coming fgorg the inlet opening 17 is Ioaded

~ onto the upstream half of the same tray;

-  Figure 6e: the stack of trays is raised by a further
-step bringing the lowermost belt into alignment with
the openings 17 and 18: the batches 1 and 2 are
unloaded and two new batches 7, 8 are loaded onto

~ this bottom tray; '




rather lengthy treatnents (for exanple maturing or |ike treat

consi.der involving batches of prod-
f.raction of the longi- tudinal

a quarter or, in general, 1/n of the tray 11) in each individ-

and unloadlng operation. In this way, j4 is possible to increa

correspondingly the n f and/ or._descendi nove
each individual bat ch#\lgq?% Eg ('Pée ?téckaqltmsv!ftl?l‘f’ﬁ ?Cﬁgy(%% Resh |
unl oaded through the tof] e dmdah ny issunloadedathupaghytha rautigti nci pl e of t he

i nvention remaini ng t bpedidge;d ﬁh@ ad@é\ﬂ'ﬂaficf@fj NPl 6 B iand the enbodi -
nments can be widely v

illustrated w thout bgvfﬁﬂgvij #‘@%arhggléﬁglmgggﬁag\gsogpeggﬁt and

i nventi on as defi ned

frgg 11 mvolv , driven by the motors 15 and
185);
- Figure 6g: the stack is in the lowermost position; the
batches 4 and 5 are unioaded and two new batches

10, 11 are loaded onto the tray which is in the

uppermost position;

Figure 6h: the stack is again raised by one step; the .

batch 6 is unloaded, and a new batch 12 is loaded
onto the upstream portion of the intermediate tray
11;

- Figure 6i: the stack returns to the uppermost posi-
tion; the batches 7 and 8 are unloaded, and two
new batches 13, 14 are loaded onto the tray in the
lowermost position; and

-  Figure 6l: the stack is again lowered by one step,
the batch 9 is unloaded through the outlet opening
18 whilst a new batch 15 is loaded onto the
upstream part of the intermediate tray 11.

The operating sequence described above is able to
ensure that each batch of products treated remains for
practically an identical penod of time within the interior

~of the apparatus 1.

This sequence can be.applied to any number of

_ trays 11 superimposed in a st_ac,k_ and capable of down-

ward and upward movement relative to the inlet and out-
let openings 17 and 18.

In practice the sequence described above ensures
that, whenever a tray 11 stops - during a rising or

-descending movement of the stack - in correspondence

‘with the openings 17 and 18, the bafch of products situ-

ated on the downstream part of the tray is unloaded
through the outlet opening 18 while the batch which is
on the upstream half is transferred to the downstream
half and a new batch of products is loaded onto the
upstream half. These three operations take place simul-
taneously due to the movement of the belt constituting
the tray 11 driven by the motor drives 15 and 16.

ucts which correspond to 4
extent of each tray 11 (for exa
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cl ai ns. In particular, although the description provi dge—hereirhetote—e
has made reference to products P placed on trays 11 formi ng REPLACEMGNEISHEET

part of the apparatus 1, it is also possible to inagine addptfTgan
arrangenment of the invention for products (for exanple, chqcdl %?%pq%g S)
whi ch are cast and held in respective fpen or cl osed noul d4 Whi'C n

I ntroduced into the drive chain of the apparatus 1.

The same principle also applies as far as the load-
ing and unloading of products onto and from the two
trays 11 situated in the end positions of the stack are
concerned, that is to say, the top tray 11 and the bottom
tray 11 in the stack.

In practice, for these two trays situated in the end -
positions, alignment with the inlet and outlet openings
17, 18 corresponds:

- for the top tray 11 both to the terminal station of a
downward stroke and the initial station of the next
upward stroke, and

- for the bottom tray 11, both to the terminal station of
an upward stroke and the initial station of the next
downward stroke.

Consequently, when these end trays reach align-
ment with the loading and unloading openings 17, 18,
the sequence described previously (unloading of the
downstream batch, transfer of the upstream batch to the
downstream position, loading of a new batch onto the
upstream half of the tray 11) must be repeated twice in
sequence, which corresponds in practice to complete
unloading of the products which are on the tray 11 and
to complete reloading of the tray with new products.

. (See for example the succession of phases shown in
Figures 6d and 6a, in the case of the bottom tray and to
the sequence of Figures 6f and 6g'in the case of the top
tray). '

The same procedure as that described above can
also be adopted without involving batch of products P



Claims 1. Apparatus for subjecting a streamof products (P) to a

treatnment which continues for a period of tineg, conpri si ng one chanber
(5) intended to be tra- versed by the said products{( té‘]& al d
treatnment in a novenent starting generally from an itn EEPMNWI Eqd

progressing to an outlet end (18); t he devi ce incl uqi
reception means for the products (P) oynpranged ag a ﬂN&EPﬂSWOf
trays (11) formng at |east one

such as to occupy a half (downstream or upstream :
depending on the operation involved) of each tray 11in
each loading and unloading operation.

Above all, for products intended to be subjected to
rather lengthy treatments (for example maturing or like
treatments) one can consider involving batches of prod-
ucts which correspond to a smaller fraction of the longi-
tudinal extent of each tray 11 (for example a third, a
quarter or, in general, 1/n of the tray 11) in each individ-
ual loading and unloading operation. In this way, it is
possible to increase correspondingly the number of ris-
ing and/or descending movements that each individual
batch will have to follow within the device 1 before being
unloaded through the outlet opening 18. '

Naturally, the principle of the invention remaining
the same, the details of construction and the embodi-
ments can be widely varied with respect to what has .
been described and illustrated without by this departing |
from the ambit of the present invention as defined by the
claims.

in particular, although the description provided
hereinbefore has made reference to products P placed
on trays 11 forming an integral part of the apparatus 1,
it is also possibie to imagine adopting an arrangement
of the invention for products (for example, chocolate
products) which are cast and held in respective open or
closed moulds which can be introduced into the drive
chain of the apparatus 1.



T
stack within the chamber (5,86): H Imwﬂm means (13a, 13b, 14; 14a) for
I nparting a general risi L ” novenment_.tQ t he

trays (11) within the chanber (5,6), the fiss i Ng {aREPIMCEMENT SHEET
novenents taking place in a period of tinme corresporpeh —
substantially to t he treatnent 1tim&*, char act ris%&én t hat
the said drive neans (13a, 13b, 14,214a) can inpart a récip £Ema397
rising and descendi ng novenent to the stack of trays L(11). which
novenent brings ead®aimgy (11) in sequence into aligngent with the
inlet end (17) and the outlet end (18); the reciprocat4 -5+

descendi ng- movenenty t akpg @56 SHUERT & strd%im of products (P) to

a treatment which continues for a period of time,
comprising one chamber (57 intended to be tra-
versed by the said products (P) during the said
treatment in a movement starting generally from an
inlet end (17) and progressing to an outlet end (18);
the device including: o

- reception means for the products (P) arranged .
as a plurality of trays (11) forming at least one :
stack within the chamber (5,6); and

- drive means (13a,13b,14;14a) for imparting a
general rising and descending movement to
the trays (11) within the chamber (5,6), the ris-
ing and descending movements taking place in
a period of time corresponding substantially to
the treatment time,

characterised " in that the said drive means
(13a,13b,14,14a) can impart a reciprocating rising . -
and descending movement to the stack of trays
(11), which movement brings each tray (11) in
sequence into alignment with the inlet end (17) and
- the outlet end (18); the reciprocating rising and -
descending movement taking place between a low-
‘ermost position, -in which the tray (11) situated at
~ the top of the stack is aligned with the inlet end (17) -
" and the outlet end (18), and a highest position in -
which the tray (11) situated at the bottom of the
stack is aligned with the inlet and the outlet.ends
(17, 18).. |
2. Apparatus according to Claim 1, characterised in - .
that the trays (11) are movable conVeyors.(15;16)_
which can effect"a,_ generally adv_ahcing 'njovemént. '
of the preducts (P) therealong, whether loose or
arranged in open or closed moulds.
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are novabl e conveyors (15 16) whi cfi“can effect a generall
novenent of the products (P) thereal ong, whether | oosejor
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3. Apparatus according to Claim 2, characterised in

that the trays (11) are movable conveyors in the
form of motor-driven belts, bands, chains or
meshes. '

Apparatus according to Claim 2 or Claim 3, charac-
terised in that it includes further drive means
(15,16) arranged in generally fixed position with
respect to the apparatus (1) and capabie of moving
selectively into positions of interaction with the trays

(11) so as to effect the generally advancing move-

.ment of the products,

Apparatus according to Claim 4, characterised in

that the further drive means (15, 16) are disposed in

positions generally adjacent the inlet and/or the out-
let ends (17,18).

Apparatus according to any one of the preceding .
claims, characterised in that the trays (11) have - = ..
associated motor-driven ' (14a) support means <
(12,13a,13b, 14) which can support the trays (11) in -~

a generally stack-like structure and have associ-

~ ated therewith motor means (14a) to act as said -

drive means to impart to the stacked trays (11) a

generally rising or descending movement.

.. Apparatus-according to Claim 6, characterised in

that the support means include bracket formations

- (12) for supporting the trays (11); the support

means (13) include respective vertical passes (13a)

which support the bracket formations (12) for sup-

porting the trays (11) and in that the vertical passes

(13a) perform a generally rising and/or descending -

movement driven by respective motor means (14a).
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8. Apparatus according to any one of the preceding
Claims, characterised in that it includes environ-
mental conditioning means (;8'8";8"10") for main-
taining different environmental conditions in
different regions within the apparatus itself. -

9. A methed for the use of the apparatus according to
claim 1, characterised in that it includes the opera-
tion, whenever one of the trays (11) is aligned with
the inlet end (17) and the outlet end (18), of unioad-
ing a predetermined quantity of products from the
tray (11) in question through the outlet end, loading
a corresponding quantity of products onto the tray
(11) through the inlet ends (17), with corresponding
displacement of the products present on the tray
(11} towards the outlet end (18); the said operation
being repeated twice in sequence when the tray.
(11) involved is one of the top or bottom trays of the' |
stack. :

10. A method according to Claim 9, characterised in-
that the said predetermined quantity of products
corresponds to the quantity of products recelved on
half the said tray (11). '
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a generally stack-like structure and have associ - ated therew th notor
nmeans f14a) to act as said drive neans to inpart to the stacked trays
(11) a generally rising or descendi ng novenent. 7. Apparatus
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8. Apparatus according to any one of the preceding

characterised in that it includes environ-
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10. A method according to Claim9, characterised in that the said

predeterm ned quantity of products corresponds to the quantity of
pfoducts received on hal f the said tray (11).
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Apparatus And Method Fﬁr Conﬁinuous1y Treating Products.

i §609359-6

Tha present invention relates in general tc appara-
tus intended to subject a flow of products to a treatment
which axtends over & peried of time.

The invention has been deveioped with particular
concarr: for its possible use in the jood industry.

In this field, for example, in the sweetmeat industry,
a need is often felt to subject certain products which
advance in a continuous or substantially continuous
flow, for exarmple, in ordered rows, to a treatment which

" is prolonged over a certain period of time.

This is the case, for example, in raising or maturing

" or resting treatments to which some products to be

baked must be subjected, or in cooling and solidification
treatments to which some chocolate or chocolate cov-

‘ered products must be subjacted. The above examples

are naturally only some possible examples given that a

meticulous list of such freatments would be somewhat -

lengthy.

Moreover, it should be noted that substantlally sim- .
. -ilar problems- also arise in other industrial sectors, for -

example, in the dehydration, drying, or cooling of very
different products.

Currently, the soiution normally adopted in industry
is to introduce the flow of products into lines or tunnels
in which the products are subjected to the desired treat-
ment (with reference to the examples given above: rais-

ing, maturing, cooling etc). This soiution has the satious

disadvantage that the line or tunnel in question must
have a length which is practically equal to the product of
the speed of advance of the flow and the duration of the
treatment time.

Now, the length of thetreatmient time (linked to
physical parameters which it is often difficult, if not
impossible, to influence) can be rather long (even sev-
eral tens of minutes). On the other hand, the speed of
advance of the products is closely linked to the capacity
of the installation: to increase this latter there is there-

-fore an increasing tendency to increase the speed of

advance of the products even further.

)
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Apparatus And Method For Continuously Treating Products

ABSTRACT

The apparatus (1) includes a plurality of trays (1i1)
intended to receive respective batches of products and
arranged to perform generally rising (5) and descending

(6) movements.within the apparatus itself.

The products therefore follow a path whose horizontal
develoﬁment is small and practically independent of the
time for which the products remain within the apparatus
(1) . This dwell time is in fact determined primarily by
the extent of the vertical movement of the trays (1l1)

within the apparatus.

(Figure 2)
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