.10 DEC 2003 1 METHOD FOR MOULDI NG A FOOD PRODUCT The present invention
relates to the noul ding of food products, 5 in particular to the noul di ng
of confectionery products such as gels, guns, high-boiled sweets,

products. chocol ate or fat-based Food products, in particular confeb@ﬂ%&gm@
products, have been 10 produced usingjchilled rollers, such as in US
5,078,204 and GB 641, 682, however the nethods disclosed in these patents
are directed to the use of pairs of counter-rotating rollers with

cavities on their surfacggﬁén order to formshaped confectionery products
linked by a thin web of TR | e rXP UL VG A ROOIGPRRRI®B2 is directed to
the production of chocolate confectionery articles only and the probl ens
associated with adherence of chocolate to surfaces. In US 5,078,204 the
nmoul ded product is in the formof a solid ribbon and requires further
processing. 20 The present invention overcones the problens associated with
the formati 8heoprenenhebnventidany nelatmaukdedhs onbeld i @nely fodRr paughst and
alleviates the need fqr further processing after noulding. In addition the
present 1 nvefit PG &THe 3o 55 Ghicd et 1zbi s vp fres dvfe atntbapnarpradudos  stheh

moul di ng and.fastychilling . £00d. products with reduced nmechapi cal

conpl exity gﬁdqgf%éhu gﬁg'n3%5§$q% lﬁ% | GYSREch TRITPLACT n OFhet FetkRRT#SN
of investneptodublkeqr space and mai ntenance costs and costs to change the
shape

Food products, in particular confecticnery products, have been

| 10 produced using chilled rollers, such as in US 5,078,204 and GB
641,682, haowever the methods disclogsed in these patents are

directed to the use of pairs of counter-rotating rollers with

cavities on their surfaces in order to form shaped
confectionery products linked by a thin web of confectionery

15 product. @B 641,582 is directed to the production of chocolate
confectionery articles only and the problems associated with

adnerence of chocolate to surfaces. In US 5,078,204 the moulded

product is in the form of a solid ribbon and requires further

processing.

20

The present invention overcomes the problems associated with
the formation of the web linking the moulded confectionery
products and alleviates the nesd for further processing after
moulding. In addition the present invention aims to provide a

25 new method and apparatusa for the moulding and fast chilling of
food products with reduced mechanical complexity and a reduced
number of moulds which results in the reduction of investment,
floor space and maintenance costs and caste to change the shape
of the moulds.

30

Accordingly, the present invention relates to a methad of

meulding a food product comprising the steps;



,of the noulds. 30 Accordingly, the present invention relates to a nmethod of
nmoul di ng a food product conprising the steps; 10 DEC 2093 2 a) depositing a
solidifiable food product sequentially into a series of noul ds attaiﬁ%ﬁE%@B
a chilled roller wherein the food product at |east partly solidifies’i

the nmould; b) rotating the chilled roller to nove each nould with food
product into contact with a conveyor bélt sufficiently soon after
deposition to prevent distortion 10 of the exterior surface of the food
-product as the noulds nove away fromthe horizontal; and c) separating the

at |east partly §plﬁgb55§g15?°q*ggf%ﬁﬁﬁ&éééﬁﬂE§$d[§38§?§§§ﬁ¥35'd ant.q the

conveyor belt. 15 According to this t he

conveyor belt isimrcangeskiieswap ik the-peripheny Of Lhe; goulds L0
prevent the exterior surface of the deposited food product from sagging as

the noul ds rot at'@hevinf Ebm thed2@rwhictortl lefsef paably tbeidefyeyorirbel t
S arra@ged I n cqg%act gﬁth the exterior surface of the food product as
soon as“the nou Pt froved an angl e of no nore than 90 degrees,
preferably | ess than 60 degrees with respect to its position during
depositing. The conveyor belt may constantly remain in 25 contact with the

moul ds during arbpngdtatingt tee @hiltheddidSsr to move each mould with
food product inte contact with a conveyor Dbelt

sufficiently sceon after deposition to prevent distortion

10 of the exterior surface of the food product as the moulds

move away from the horizontal; and

c} separating the at least partly solidified food
product from the removable mould onto the conveyor belt.

15
According to this embodiment of the present invention the
conveyor belt is arranged to wrap around the periphery of the
moulds to prevent the exterior surface of the deposited foad
product from sagging as the moulds raotate away from the
20  horizontal, Preferably the conveyor belt is arranged in contact
with the exterior gurface of the food product as socon as the
moulds have moved an angle of no more than 90 degrees,
preferably less than 60 degrees with respect to its position
during depositing. The conveyor belt may constantly remain in
25  contact with the moulds during an angular metion of the moulds
of at least 90 degrees, preferably at least 120 degrees until

the food product is separated from the moulds.

A further embodiment of the invention comprises a method of

30 moulding a food product comprising the eteps;

a) depositing a solidifiable food preduct sequentially



_of at |east 90 degrees, preferably at |east 120 degrees until the food
product is separated fromthe noulds A further enbodi nent of the inventi :
conprises a nethod of 30 noulding a food product conprising the stﬁ%gﬂjﬁﬁa
depositing a solidifiable food product sequentially 10 DEC 2003 3 into a
series of moulds attached to a chilled roller wherein a chilled plate is
| onered onto the noul ds during, deposition and whereby the food product at
| east partly solidifies in the nmould; 5 b) rotating the chilled roller;
and c) separating the at least partly sdidified food product fromthe
moul ds. 10 According to this enbodi nent the nethod conprises lowering a

chilled plate oot he amrdel dofi ngpulldes deposchedntaf 4 hehibbdd proddiect
into the mould. If such a chilled plate is used the exterior surface of
the food producdthgysin e chifflied alaty 15 dewpgedi edteothesnatldagdirigand

thus a conveyor belt, will no e required, Accordi.ng.to _baqth nethag t he
separation of t4EP%Ei?%%%ta5§rvﬁ§rEEg|Féﬁfﬁaaﬁfaaﬁ GdEGtQFPEﬁiﬁﬁgﬂﬁﬂﬁlds
may be carried &Ei@yfggsapneiﬁgt%g@lgvans whi ch nmay conprise neans for the
introduction of conpressed air to a cavity behind each nould or through
air nazzles at the bottom of each nould. The nethod may al so optionally

make use of a release agent in order to aid renova
b) rotating the chilled rcller; and

c) separating the at least partly solidified food produc£

from the moulds.

10

| According to thisg emhodiment the method comprises lowering a
chilled plate onto the mould during the deposition of the food
product into the mould, If such a chilled plate is used the
exterior surface of the food product will be sufficiently
15 solidified to resist sagging and thus a conveyor belt will net

be iequired.

According to both methods the separation of the at least partly
solidified food product from the moulds may be carried out by-
20  an ejection means which may comprise means for the introduction
of compressed air toc a cavity behind each mould or through air
nozzlés at the bottom of each mould. The method mway also
optionally make use of a release agent in order to aid remeoval
of the food product from the moulds.
25
The food product used may comprise warm fluid confectionery
sclutions or food ingredient solutions of a thermosetting
nature, such as chocolate or high-boiled sugar. The food
product is thus solidifiable and upon contact with the moulds
30 on the chilled roller surface at least partly solidifies on the

surface in contact with the moulds. This forms a skin an the



,of the food product fromthe noulds. 25 The food product used nmay conprise
warm fluid confectionery solutions or food ingredient solutions of a
‘thernosetting nature, such as chocol ate or high-boiled sugar, The f&8dFC 2003
product is thus solidifiable and upon contact with the nmoulds 30 on the
chilled roller surface at |least partly solidifies on the surface in
-contact with the noulds. This fornms a ski# on the 1 0 DEC 2003 4 outer
surface of the food product even if it is not solidified at the centre and
facilitates®tReTedsyaeaovhltivd fdwel stddlidt edehoed QEoggcﬁoér§E%#J§%ied

00

moul ds. 5 The present invention is particularly suitable for f
products, sfich &ssgef T EHimendi dindidiilted esneshs, ehogol a¢mowsil adherthe

fat-based c | r roduct.s such as pralines which solidify
preferably ??%%@%Bg$§o¥§§%.p?ﬂguSBpEBBWiEg% mepekPerat ure of the 1iquid

product and the roller tenperature 10 wll depend on the product
conposition. The present invention also relates to an apparatus for

moul di ng fBbel pozhmts comprisicg; i aachikblLed 1ol |§£it§bf§”i§ﬁ: ofe oyl ds
attached to the chilled roller; a depositor for the sequential deposition
of a soli R¥PAHFEs f cBtFprasd@al 9. .nievimshe haghbl-beiladt eec 9, hatdaaa or
osition; eyor belt . arrapged in contact with the exterior
p A ORIVEYOL PLLia conggktionery products such as pralines which
solidify preferably <from 20°C to 30°C. The appropriate
temperature of the liguid product and the roller temparaturs

10 will depend on ths product compasition.

The present invention also relates to an apparatus for moulding

food products comprising;
15 a chilled roller;

a series af moulds attached to the chilled roller;
a depositor for the pgequential deposition of a
solidifiable food product into the moulds in the

20 horizontal position;

3 conveyor belt arranged in contact with the exterior
surface of the food product in the moulds aufficiently
gocn after deposition to prevent distartion of the
25 exterior surface of tha food product as the meoulds move

away from the horizontal.

Preferably, the apparatus further comprises ejection means far
ejecting the at least partly solidified food product from the

30 moulds onto the conveyar helt.



~surface of the food product in the nmoulds sufficiently soon after
deposition to prevent distortion of the 25 exterior surface of the food
product as the noulds nove away fromthe horizontal. Preferably, 4 2003
apparatus further conprises ejection neans for ejecting the at |east
partly solidified food product fromthe 30 noulds onto the conveyor belt.
10 DEC 2003 5 An alternative enbodi nent of the present invention conprises
an apparatus for nmoul ding a food productsconprising; 5 achilled roller; a
series of nDuIds attached to the chilled™roller; a depositor for the

sequenti al ep sition. of aEEPI dlflable food product. into the moulds in the
10 horizon‘f‘ﬁl ngFf‘?Bhve’ SERCALEE NS &le GhE HA° WA R AoBPEPELFRAG

the deposihigdogtathe £QedeBLOdYEE LNEBLLE HRYLAS 43 The appar at us

according to t odi nent nay afso conpr ses an ejecfion ans for .

ej ection of the at | east partly solidified food product fromthe noulds. In
accordance with both enbodi nents of the present invention 20 the series of
moul ds are arraagebitaddarbylam;the outer circunference of the chilled
roller.  The noulds used are preferably renovabl e noulds which are
individhally-separable fromthe chilled roller. The use of renovable

moul ds accordlng seriess of moulds attached to the chilled roller;

a depositor for the sgequential cdeposzition of a
solidifiable food product into the moulds in the

10 horizontal pasition;

a2 chilled plate in contact with the mould during the

deposition of the feood product into the moulds.

15 The apparatus according to this embodiment may also comprises
an ejection means faor ejection of the at least partly

gpolidified food product from ths moulds.

In accordance with both embodiments of the present invention
20 the Bseries of moulds are arranged radially on the outer
circumference of the chilled roller. The moulds used are
preferably removable moulds which are individually separable
from the chilled roller. The use of removable moulds according
to the present invention enables the formation of warious
25 shaped food products dependant on the type of mould used. The
moulds may comprise a single unit, with a plurality of recsgses
defined therein to form the plurality ocf moulds, arranged ca-
axially with respect to the chilled roller or may simply
comprise a plurality of moulds arranged co-axially with respect
30 to the chilled roller. Where a plurality of removable moulds

are arranged co-axially with respect to the chilled roller the



“to the resent invention enables the formation of various 25 shaped food
products dependant on the type of nould used. The noulds may conpriﬁngzma
single unit, with a plurality of recesses defined therein to formthe
plurality of moulds, arranged co- axially with respect to the chilled
roller or may sinply conprise a plurality_of noulds arranged co-axially
with respect 30 to the chilled roller. VMeﬁe a plurality of renovabl e

moul ds are grranged._ca-axiall ith respect to the chilled roller the 10
DEC 2003 6 dgbéglgfggri gsa%ﬁaéag"i Frns@b‘ﬁ:%a AMERREE T AR Y &S dopchrrxdict i s

5 Each S ngl & ol 0" has o a0 ST aca S T SontAcE AP (Ao TR O L | T

5 Each single nould has a large surface area in ¢

roller in ortdbe semenabhe,heat transfer by conduction fromthe chilled
roller to the mould, The noulds and chilled roller are made of nmaterial.
havi ng good conductive properties Thus the present invention enables the

use of a l er nu r _of ul ds i.n conparison to traditional nethods

whi ch recfﬁimraéac h%l%ngﬁe dfe % HEFSEn EUF6aFs 2T FA| 0 eantact iwith the
reduction o i €o3Ny ni_.n [ n he use .of renovabl e noul ds.
results in aé?%%ﬂ%?ibﬁf% t%% %%%%éﬁ%gc%%%%%agﬁ%ﬂéﬁzﬁﬁ§$¥ﬁgﬂ'ﬁ?p Wsed
is also greaftymreHeceHil Ne@OFBALESOR ! @ Ll aditiioNak e MRLARAS anfe i aRi L
cool ing due to conductive heat transfer gives high output and can reduce
product changeklerarg madoldhgatforiadxmpliegsgged conéustdve promdditd=on
the reduced nechanical conplexity reduces investnent and mai nt enance
costs. 20

10 Thus the present invention enables the use of a smaller number
of moulds in compariscn to traditional methods which requirs
the use of several thousand moulds. This results in a reduction
cf the investment necessary and the use of removahle moulds
results in a reduction of the cost to change shape. The floor

15 space used is also greatly reduced in comparisen to traditional
methods. The xapild cocaling due to conductive heat transfer
gives high output and can reduce product changes during
cooling, for-example sugar inversion., In addition the reduced
mechanical complexity reduces investment and maintenance costs.

20
The present invention will now be described in further detail

by way of example only with reference to the accompanying

figures.

25 Figure 1 is a sgchematic drawing of one embodiment of an

apparatus for carrying out the method of the present invention.

Figure 2 is a schematic drawing of a further embodiment of an

apparatus for carrying out the method of the pressnt invention.
30

Figure 3 1s a cross-gection through line A-A of figure 2.



~The .present invention will now be described in further detail by way of
exanple only with reference to the acconpanying figures. 25 Figurel(lJFB 280]
schemati c drawi ng of one enbodi nent of an apparatus for carrying out the
met hod of the present invention. Figure 2 is a schematic drawi ng of a
further enbodi ment of an apparatus for carrying out the nethod of the
present invention. 30 Figure 3 is a cross-section through |ine A-A of
figure 2. 1 0 DEC 2003 7 Figure 4 is a schematic drawing of a second
~enbodi mrent of Figure 2. S Figure 5 is a schematic drawing of a third

enbodi nent of Figure 2. Figure 1 shoals an apparatus for performng a

nmet hod of nmoulding a food product 1 according to the invention. The

appar at us Fiqonpriésas aa sechesaficnuidas iy abf achetkdand enbbliedsnel It 3,
A depositor_ 4 is provided for the deposition of the solidifiable food
product 5 iF#I%thel noul ds. A notor (not shown) is arranged to rotate the
chilled roller 15 3 in the direction as shown. The roller may rotate
continuously whilst the depositor systemreci procates the roller notion

hori zontal Iy : e - 1L.C [ ent ef 4h - d.¢ pﬁﬁiéor
during ?heiﬁ' ogﬁﬁihg %y%ﬁé?aag%%hggé%pt gﬁe%ﬁ§%ﬁga %ggﬁg%geﬁﬂe ?gﬁler
notion linked to the depositing cycle so 20 that the roller stops during

the depositing cycle and starts again to put an enpty nould under the
depositor.

Figure 1 shows an apparatus for performing a method of moulding
a food product 1 according to the invention. Thé apparatus
o 10 comprises a series of maoulds 2 attached to a chilled roller 3.
A depositor 4 is provided for the deposition of the

solidifiable food product 5 into the moulds.

A motor {not shown) is arranged to rotate the chilled rollex
15 2 in the direction as shown. The roller may rotate continuously
whilst the depositor system reciprocates the roller motion
horizentally so as to get 3 gtatic arrangement of the mould and
depositor during the depcpiting cycle. Another option may be
tc have the roller motion linked to the depositing cycle so
20 that the roller stops during the depositing cycle and starts

again to put an empty meould under the depositor.

A conveyor belt 6 is provided in contact with the food product
in the mould sufficiently soon after deposition to prevent

25 distertion of the exterior gurface of the food product as the
filled mould moves away from the horizontal. The food product
S at least partly solidifies after deposition into the mould
and is then ejected by ejsction means 7, preferably compressed
alr, onto the conveyor belt in praformed shapes 1.

30

Figure 2 phows an alternative embodimert of the presentc



A conveyor belt 6 is provided in contact with the food product in the
moul d sufficiently soon after deposition to prevent 25 distortion of the

- exterior surface of the food product as the filled rmould noves awayl 0f BEgni003
the horizontal. The food product 5 at |east partly solidifies after
deposition into the mould and is then ejected by ejection neans 7,
preferably conpressed air, onto the conveyor belt in preformed shapes 1 30
Figure 2 shows an alternative enbodineng of the present 10 DEC 2003 9
i nvention. The apparatus conprises a series of noulds 2 attached to a
chilled roller 3. A degpositor 4 is provided for the deposition of the
soIidifia&P@ePG&&nproﬁgﬁt IWPPFE V- e CHFEIVET e2nmotfasss A%thi FPEASI ate 12

[ ' It 0 st [ - f, tt : d
bei ng. dopaciToaey oo™t AETRUO e Bh ke ol il PeRita £o 'S PRRTLIERHR i

the chillked rldeficias showhe HiA ffDod apeduedod gtchigast spaiddy the
solidifies after deposition into the nmould and is then ejected by ejection

means 7, pegsralley motmesskdchitlaedrphathe ldoulsdrigedr vt ocapdashapes

1. A conveyor belt, as shown, may be Eresgnt to cgllgcg t he ul ded f ood
product affiél &EPECEFERIIPIsSME fa55e8f FhRE CORFePEPIBEFt PRAASHESBSRLTEE
separ at e t; f aqd uct Qm.t oL e StLC d S
such 15 aé%%Pgﬁ%%oFﬁ@g%§wgé §“§# gﬁggggg?gngaésa %g?égfg %heg%gﬁégyggé bel t
and can bepsiinRly danmeved wist ROkt heheegdotopeaplhey anatelesktopapeans.

Figure 3 shows a crops-sectional view through Iine A-A of .
solidifies after depasition into the mould and is then ejected
by ejection means 7, preferably compressed air, from the moulds

10 in preformed shapea 1. A conveyor belt, as shown, may be

pregent to collect the monrlded food product after ejection

In some cases, the conveyor belt can be used to separate the
food product from the mould. For example, sticky products guch
15 as high-boiled sweets or chocolate can adhere Lo the conveyor
balt and can be simply removed without the need to employ an

ejection means.

Pigure 3 shows a crogs-sectional view through line A-A of
20 Figure 2. From this cross-section it is apparent that there may
- be a plurality of moulds 2 arranged co-axially with reaspect to
the chilled roller 3 with the depositor arranged in such a
manner sa that the food product is deposited by a seriss of
individual depositors into each of the plurality of moulds at
25 the same time, A convayor helt 8, as shown, may be present to

collect the moulded food product after ejection.

Figqurse 4 shows an alternative embodiment of the invention in
which the ejection means comprise a perforated conveyor belt
30 8 through which a wvacuum is drawn at the locatien the belt

collects the moulded foad product. The conveyor belt 8 includes



20 Figure 2. Fromthis cross-section it is apparent that there may be a
plurality of noulds 2 arranged co-axially with respect to the chil]ed
roller 3 with the depositor arranged in such a manner so that t he fbBd 2003
product is deposited by a series of individual depositors into each of the
plurality of nmoulds at 25 the sane tine. A conveyor belt 8, as shown, may
be present to collect the noul ded food product after ejection. Figure 4

~shows an alternative enbodi ment o= the ifivention in which the ejection

means conprise a perforated conveyor belt 30 8 through which a vacuumis

drawn at taeplwealioh dfheveellly diekkeblised hepaptilbsad foed Hpieduet padbed
conveyor belt 8 includes 10 DEC 2003 9 a plurality of evenly distributed
apertur es. apegbéihe imopbdsedtfdicdmgtilye orsel Sof fiked efiepd @nmsiato the

food product to ensure _adherence of the food product wth the helt en
the. VaouURIFSPRaPRPEACaEE Macuithn TR0t BRROFF b oadim Ry Bt sThe
posi t1 onedyaL,. st dec0f 108 coBVeyRELDR! t50RPOSH! £xLA Lheasldf sOfrconbact
with the food product, The vacuum source I ncludes a vacuum chanber

conpri S ngras tavehyd hayi N0s dsi g et dyar ¢rlyr eppoaiaeuum dhst sidat i on
at the surface of contact of the food product. The vacuum chanber is
reci procated dpnardlywagéh the tiaesd & af i STha gppeelh nSPesTei SRCAEdefe

vertical of the vacuum chanber. The depositing, cycle and,the_vacuu cle
can be cogoYﬂFHﬁFeﬂﬂ?gLEE EQPPFéElBEtagFaYﬁEYg ﬁéngnﬁ 5&58r8¥ﬁ8geaggén

incremental pptLod QL LR ROLLELn,lPoF gUr ena showscanekheenvartant the
whi ch the ejection neans conprises an, articulated arm 10 which draws
vacuum suf fbedeptoduct . The vacuum chamber is reciprocated upwardly each
| 10 time a mould is stopped in positicn at the wvertical of the
vacuum chamber. The depositing cycle and the vacuum cycle can

be co-ordinated to be carried out at the same time according

to an incremental motien of the roller.

15 Figure S5 sghows another wvariant in which tne ejection means
comprises an articulated arm 10 which draws vacuum sufficient
to remove the food product from the mould and to tranaport the

moulded food to a conveyor belt 1l.

20 vVacuum is externally drawn, in accordance with Figures 4 and
5 and compreased ailr pulsed from the moulds can also be used

in conbination with such an external wvacuum.

The cenveyaor belt may be of plastic laminated congtruction and
25 the geries of moulds may be metallic. The roller is slowly
revolving with &a preferred rotation speed £from 1 to 4

revolutions per minute for chocolate and fat-based confection.

Tt is preferred that the roller is chilled to maintain a cavity
30 temperature in the range of gbout S to -25°C. The roller is

cooled by a ceolant cireculaticn comprising a glycol/watex



~to renove the food product fromthe nmould and to transport the noul ded
food to a conveyor belt 11. 20 Vacuumis externally drawn, in accordance
with Figures 4 and 5 and conpressed air pulsed fromthe noul ds can 1dl B¢ 163
used in conbination with such an external vacuum The conveyor belt my be
of plastic |am nated construction and 25 the series of noulds may be
nmetallic, The roller is slowy revolving wwth a preferred rotati on speed
froml1l to 4 revolutions per mnute for chocol ate and fat-based confection.
it is preferred chat the roller is chilled to maintain a cavity 30
tenperature hikties rangec 9t @BQUEs5ate coddbd Eheoﬁ%hl 8kakS ceaehed by &o
coolant circulation conprising a glycol/water 10 DEC 2003 10 m xture and
the noul ds arke cool bdrt hAhduglromeldtt icordgctisonragritdd aovblsd. tAkr chilled
conditioning is . required_ around the chilled roller in order to avoid

condensat i orF AntF cEf OFR&F i bA. 2YAES ERPAPBEAPFARe=E &FS0 TO5BREG By The
circul ation 1ﬁ§%§&5€? S:yé*ET éo A% c?rﬁﬂlé/i%ulrgﬁgolﬁ &r a.ﬂ?:%orlh%?lg;h guch

products nay be Te rom t'he nouldsS vi‘a an €j ection neans
conpri sesneads dHret &b T oded b PBs 0f conpressed air to a cavity behind

each nould or' through air 10 nozzles at the bottom of each nould. A
rel ease agent, such as food grade oil, may be required to aid release from
the nould. 16 DEC 2603 11 CLAIMS: 1. An %ﬁpar t%s for nDuIdiQ%_a f pod
product conprigi pged products may ba remove rom the moulds via an
ejection means which comprise means for the introduction of
compressed air to a cavity behind each mould or through air
10 nozzlea at the battam of each mould. A relsasge agent, such as

food grade oil, may be required to aid releass from the mould,.



5 a.chilled roller; a series of noulds attached to the chilled roller; a
depositor for the sequential deposition of a 10 solidifiable food product
into moulds in the horizontal position; a conveyor belt arranged inl{ EC 200]
contact with the exterior surface of the food product in the noul ds
sufficiently 15 soon after depositon to prevent distortion of the exterior
surface of the food product as the noulds nove away fromthe horizontal.
2. An apparatus as clainmed in claim1l whexein the conveyor belt 20 is
arranged in contact with the exterior surface of the food product as soon
as the nmouldaIh@ve noved an angle of no nore than 50 degrees , preferably
| ess than 60 degrees with respect to its position during depositing. 25 3.
An apparatus as clainmed in claim1 or 2 wherein the conveyor bel t

constantly reqai ns_in %ontagt mnggiihe m)ﬂé%1 durl an ul.ar notion,. of
the noul ds of “&t *PEESETUG0 “Fdgre Pﬁﬂ. a§me§ 8t&§rees,

until. the food product is separated from the nmoul ds. 30 4. An appar at us
for noul ding a food product conprising; 10 DEC 2003 12 5 a chilled roller;

a series of noulzdghafilaghedltl@rt;he chilled roller; a depositor for the
sequenti al deposition of a

a seriesa of moulds attached to tha chilled rollex

a2 depoagiter feor the sequential deposition of a
10 salidifiahle food product into moulds in the horizontal

position;

a conveyor belt arranged in centact with the exterior

gurface of the food product in the moulds sufficiently

15 soon after deposition to prevent distorxtion of ths
. axterier surface of the food product as the moulds-move

away from the horizontal.

2. An apparatus as claimed in claim 1 wherein the conveyor belt
20 is arranged in contact with the exterior surface of the food
product aa socn as the moulde have moved an angle of nso more
than 90 degrees , preferably lese than 60 degrees with respect

to its position during depositing.

25 3. An apparatus as claimed in claim 1 or 2 wherein the conveyor
belt constantly remains in contact with the moulds during an
angular motion of the moulds of at lesast 30 degrees, preferably
at least 120 degrees, until the food product is separated from
the moulds.

30

¢. An apparatus for moulding a food product comprisging;



solidifiable food product into nmoulds in the horizontal position; 10 a
"chilled plate in contact with the mould during the deposition of the food
_product into the moulds. 5. An apparatus as clained in any of claiht[il 6334
which further conprise an ejection neans for ejecticn of the at |east 15
partly solidified food product fromthe noulds, G An apparatus as cl ai ned
in claim5 wherein the ejection mneans conprises neans for the introduction
of conpressed air to a cavity behind each nould or through air nozzles at
the 20 bottom of each mould. 7. An appb%atus as claimed in any of clains 1
to 6 wherein the roller is chilled to maintain a cavity tenperature of 5 to
25C . 25 30 B. An apparatus as clainmed in any of clains | to 7 wherein the

noul ds are reno va?J§1fron1 chllled roller. 9. A nethod of noulding a
food product c €ps; a) depositing a solidifiable food .
product sequentially 10 DEC 2003 13 into a series of noulds attached to a
chilled roller wherein the food product at |east partly solidifies in the

nmoul d; 5 b) rotatddid dsh@ FChidu1eE elthdd Ui\ L e1 1M d-aMitdy; food
product> into contact with a conveyor belt sufficiently con after
deposifion to prevent distortion

& depositor for the sequential depositicen of a

solidifiable food preoduct into moulds in the horizontal

pesition;

10 a chilled plate in contact with the mould during the

deposition of the food product into the moulds.

5. 2n apparatus as claimed in any of claims 1 to 4 which
further comprise an ejection means for ejecticn of the at least

15 partly solidified food product from the moulds,

6. An apparatus aas claimed in claim 5 wherein the ejection
means comprises means for the introduction of compressed airx
ta a cavity behind each mould or through air nozzles at the

20 bottom of each mould.
7. An‘'apparatus as claimed in any of claims 1 to 6 wherein the
roller is chilled to maintain a cavity temperature of 5 to -

25°C.

8. An apparatus as claimed in any of claims L to 7 wherein the

moulda are removabls from the chilled roller.
9, A method of moulding a food product comprising the steps;

a) depositing a solidifiable food product sequentiglly



of the exterior surface of the food product as the noul ds noves away from

t he hori zontal ;

pr oduct
food product conprising the stens; |5 a) depositing a solidifiable food

product sequentially

fromthe noul ds onto the conveyor belt.

and 10 c) separating the at least partly solidified food

wherein a chilled plate is | owered onto the noulds during deposition and

whereby the food product at

| east partly 20 solidifies in the nould; Vii)

rotating the chilled roller; and c) separ@ing the at |east partly
solidified food product 25 fromthe noulds. 11. The nmethod as clained in
claims 9 or 10 tei & sepaiasi od monpds sestepRedi e tdecatiheastrparddy
solidified food product via an ejection neans. 30 12. The nethod as
claimed in clai nélagehhefBrn fowd Gradydh ab bEesp00artly meddslidomsr iives

means for the inﬁﬁqugﬁi n of conpressed air
or through air
according to any of clainms 9 to 12 wherein a release agent is used to aid

renoval

nozzles at'the bottom of each nmould. 5 13. The net hod

of the food product from the noul ds.

5
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b} rotating the chilled roller tc move each mould with
food product inte contact with 2 conveyor belt
sufficiently scon after dsposition to prevent distortion
of the exterior surface of the food precduct as the moulds

moves away from the horizontal; and

c) separating the at least partly solidified food product

from the moulds onto the conveyor belt.
A method of moulding a food preoduct comprising the steps;

a} depogiting a solidifiable food product sequentially
inte a geries pf moulds attached to a chilled roller
wherein a chilled plate is lowered onte the moulds during
deposition and whereby the food product at least partly

solidifies in the mould;
b) rotating the chilled roller; and

c) separating the at least partly solidified food product

from the moulds,

. The method as claimed in claims 9 or 10 wherein separating
comprises ejecting the at least partly sgolidified food product

vig an ejection means.

The method as claimed in claims 11 wheresin the ejection

10. A nethod of MOWERINY a

into a series of noulds attached to a chilled roller

to a cavity behind each nould



14. The method according to any of clains 9 to 13 wherein the 10 roller is
chilled to maiintain a cavity tenperature of 5 to 25 C. 15. The nethod as
claimed in any of clainms 9 to 14 wherein the food product is a 03
confectionery article, preferably a chocolate 15 or a fat-based 10 0EC 20
confection. 16. An apparatus for noul ding a food product substantially as
shown in and/or described with reference to any of figures | to 5 of the
acconpanyi ng drawi ngs. 20 17. A nmethod fiar noul ding a food product
substantially as described with reference to any of figures 1 to 5 of the

acconpanyi ng draw.ng8 i 48s3feans for tha introduction of compresssd air
to a cavity behind each mould or through air nozzles at the

battom of each maould.

13. The method according te any of claims 9 to 12 wnerein a

Ln

releage agent is used to aid removal of the food product from

the moulds.

14. The method according te any of claima 2 teo 13 wherein the

10 roller is chilled to maintain a cavity temperature of 5 ta -

25°C.

15. The method as claimed in any cf claims 9 to 14 wherein the
food product is a confecticnery article, preferably a chocolate

15 or a fat-based confection.

16. An apparatus far moulding a food product substantially as
shown in and/or described with xzeference to any of figures 1

to 5 of the accompanying drawings.

20
17. A method for moulding a fcod product substantially as
described with reference to any of figures 1 to 5 of the
accompanying drawings.

25
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