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The invention relates to 8 hopper comprising a davice to enhance the gravity flow of dough for
bakery products, for Viennese pastry or the like, along a wall for feeding a downslream processing
davios, in particular a volumetnie dough divider,

The present invention belongs to the field of the preparation and the handling of dough for bakery
products, for Viennese pastry, for pastries or the like. The invention concerns more particularly the
flow of & dough of this type along a swface of a hopper.

in the bakery industry, the devices for the transportation, storage and processing of the deugh, for
example a device for dividing the dough into dough pleces, hersinafter reforred to as a divider, are
frequsntly fed through a hopper into which the dough s poured, in particular from a mixer. The
hopper serves, therefore, to cantain the dough inside i, wherein the dough flows graduatly and is
refoaded regulardy.

The major disadvantage of the dough feed to the divider is specifically its flow along the walls ot the
fead container.

wn fact, it is necessary to lubticate the walls of the container regularly to ensurs & good flow of the
dough 1o the downstream processing devive.

in this context, a mathad of dividing dough velumetrically and iis implementation devies are known,
for example, from decument FR 2002203 A As regards the said device, # comprises @ hopper for
containing the dough 1o be divided and is provided in its lower part with an apening communicating
with & fead chamber capable of calibrating the amount of dough fo be divided. In particular, the
divider comprises means for cutting into pleces the amount of dough calibrated in the feading
chamber, Maraover, it comprises means for tuming the feed chamber o discharge of the dough
pieces on o 3 discharge surface.

in this, sach compartment of the feed chamber comprises 8 piston intended not only t snhance the
mechanioal ejection of the dough pleces from their respeclive compartment, but also {0 assistin the
calibration of the quantity of dough contained in the feed chamber,

it has bean recognised that the one operation which is the longestin a complete cycle where the
dough is divided into dough pleces is the filling of the feed chambaer which is done by gravily flow of
the dough from the feed hopper.

iy document FR 2002203 A, the disadvantages of using fres flow to filt the feed chamber with dough
were highlighted.

in fact, & mathod is known to move the dough by suction at the botiom of the feed hopper wherein
the dough is forced by the action of the pistons into the foed chamber. Qnee the amount of dough is
drawn in, & knife cuts the dough in the bottom part of the hopper while closing the feed chamber in
which a calibration operation then starts by compressing the dough contained in {

it has been demonstrated that this technology has the sffect of subjecting the dough fo high
shresses which resulls in a not insignificant increase in its density. In addition, the stresses stored
e dough, a material having elasticity and shape memary, emerge again when working with the
dough pleces causing frregularity in the products ublained,
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This technology has another disadvaniags, namely the appreciable power required 1o provide
suction and 1o compress the dough, this because of the resistance of the fatter.

Also, the dividars, designed up o now according o this operating principle, comprised a fimited
number of pistons and unly permitied a small number of dough pleces 1o be delivered during one
gividiag ovcle.

Conssquently, these known volumetric dividers were necessarily imited in their production rate.

The solution proposed by the document FR 2802283 A differs in that respect. By actually leaving
the dough fo flow freely in the feed chamber, the lalter requires no power o L1 its dimensions can
be substantial and, in each dividing cydle, i can deliver a large number of dough pleces, besides
whioh, the dividing operation, performed without unduly siressing the dough, provides top quality
products.

Howsver, sach dividing cyole remains dependent on the time to fill the feed chamber and, therefore,
the fow tme of the dough nside the hopper.

i order 1o reduce the filing time, the devices in the prior art provide rollers or conveyor belis o
accelerate the feeding of the dough. Such devices are disclosed in documents EP 1 400 173, WO
105238 or US 2,642,012, Document FR 2462868 discloses g hopper according to the preamble of
claim 1. Belt conveyors are rotated inside the hopper in the direction of flow of the dough at its
gpening &t the bottom,

Such devices have many disadvantages, sspecially refated fo the complex maintenance and the
problem of adhesion of the dough.

in this regard, the flow is hampered by the adhesive strength of the bakery dough along the walls of
the hopper. Naturally, limiting the adhesion by applying a lubricant on these walls, in particular by
spraying, has been thought of already, not to mention that these walls themselves are vary often
treated with a coating comprising a layer of Suerecarbon resin to reduce the adhesion.

However, the dough tends to absorb the lubricant deposited along said walls of the hopper and itis
necessary to continually add move. Nevertheless, the bakery production facifities normally wark
continucusly. Also, ence foaded with deugh, the Inner walls of the hopper below the jevel of dough
sarnat be lubricated properly.

Morsover and as already mentioned above, Insofar as the lubrication should be carried out
constantly, the ol consumption is significant, creating not only an extra production cost, but also
adding = fatly substance {o the final product,

in particular, the addition of a fatly substance can contaminate and reduce the quality of the product
obtained.

The present invention has been able to provide an answer to the above disadvantages. This s part
of @ first inventive step designed to assist the gravity flow of the dough, more particularly during the
phase when dough is fed to the downsiream processing unit of the dough.



Applisd more specifically to a divider, the assistance can be conceived as coourring as filling s
taking place, thus flling the feed chamber with the understanding that, once it is filled end the
various dividing opsrations are being performed and the dough pieces are turned o, the dough
can again fiow fresly to the bottom of the hopper uniil the naxd cycia.

in particudar, the invention concems a hopper secording o claim 1,

The benefits which derive from the pressnt invention consist in thal, with the mavement of the wall,
the flow speed of the dough is not strictly dependent on its ability to adhere 1o the wall.

Furthermors, by choosing a specific distance over which the wall moves, the assistance can be
provided for the dough to ensure the downstream delivery of a defined amount of dough.

Advantageously, the assistance may be for delivering and pushing & quantity of dough 1o the bottom
of the hopper corresponding substantially to the smount of dough nesdad fo filt the fead chamber,
determinsd by e path of the movable wall.

In this connaction, the stroke of the miovable wall may be provided fo be adjustable.

Morsover, once the fead chamber is filed properly and during the various dividing slages and
discharge of the dough on a removal device, the movable wall{s) can be pushad back into their
initial position, that is, in a direction opposits to that of the flow of the dough. in this case, the
moving spesd of these walls can be selected so as o draw back a minknum amount of dough inthe
roverss direction to its flow under gravity. Above all, the gravity flow can then take place frealy and
in dead time, 1.e., until the feed chamber, empty from its previous load, is now avaitable under the
hopper for a naw filling cyele.

Other aims and advantages of the present invention will become apparsnt from the following
description refating o a non-limiting embodiment given for information only.

This desoription will be understood better by reference to the sccompanying drawing in which
Figures 1 to 4 Hustrale diasgrammatically a feed hopper according to the invention of a processing
nit shown diagrammatically which volumetrically divides dough indo pisces, whereln:

~ Figure 1 shows diagrammaticaily the bopper according to the invention comprising a
movahie hopper wall wherein the wall is shown the apen position of the hopper and s filling the feed
chamber disposed below;

~ Figure 2 is & representation simitar to Figure 1 flustrating ihe position of the movabile wall,
after assisting the dough and the filing of the feed chamber;

. Figure 3 is @ view simitar to Figures 1 and 2 lustrating the position of the movable wail
during the closing of the opening in the lower part of the hopper and separation of the fesd
chamber;

- Figure 4 Is a reprasentation similar to Figures { 1o 3 above Hustrating the refum of the
movable wall into is initial position for assistance of the flow of the dough in the hopper.



The present invention concerns & hopper 4 comprising a device 1 designed {o enhance e flow
under gravity of dough 2 for bakery, pastry or shmilar fems at ong & wall 3,

For & better understanding of the present invention, it has been lustrated in the drawing and
described below in the form of a hopper 4 in which the dough 2 fs discharged Tor feading a
downstream processing unit 8. The Jatter has been shown diagrammatically in the form of a divider
{0 divide the dough 2 volumetrically inte dough pleces.

The davice 1 according to the invention is designed such that said wall 3 s movable inthe dirsction
& of flow of said dough T along the wall 3 to assist it along a defined path 7.

Advantageously, the movable wall 3 is driven by suilable mo torised means {not shown) designed {o
provide the movement in the direction & o assist the dough 2, following the path 7, bul in a reverse
direction to return sald wall to ite original position. More particutardy, these mcaar;seci eans an
designed to ensure the movement at different speeds in one dirsction and the other, as will be
axplaingd further in the description,

Furthermare the wall 3 is mounted to move on 3 fixed wall 3A

Acnording to a particular feature of the invention, the path 7 may be provided so that it is adjustable
to push down and deliver a specified quantity of dough.

in Figures 1 to 4, the hopper 4 was shown in the form of & funnel essentially comgeising two
fongituding! inclined and opposing flanks 3, 8 and end wa #s not shown. The hopper 4 comprises, in
the lower part 9, an opening 10, given that under the haopper 4, over all or part of its length, a feed
chamber 11 extsmda for receiving & quantity of dough 2 through the Sow under gravity of dough 1
from the hopper 4, said dough 1o be divided into dough pieces &

it should be noted that the opening 10 in the bottom portion @ of the hopper 4 can be closed by
maans of a cutting toel 12, here shown as two blades movable in horfzontal translation in opposiie
direntions.

Refarring now more particularly to Figure 1, the dough 2 can be seen stored in the hopper 4. Said
dough completely fils the hopper 4 down (o the lower part 8 where the opening 10 is closed by the
sutting toot 12, The hopper 4 comprises a movable wall 3 seen here frr & first position 13 whersin
the wall 3 can subsegquently cover the path 7 to assist the flow under gravity of the dough 2, after
release of the opening 10 by the culting tool 13, In the embodimant shown, the movable wai% is ong
of the inclined sidewalls 3, 8 of the hopper 4

This is pracisely what is shown in Figure 2 whare the two knives of the cutling teot 12 are drawn
back laterally, given that the fead chamber 11, separate from the hopper 4, extends under the
opening 10,

i the smbodiment ilustrated in the figuras, the fesd chamber 11 has a movable floor in the form of
a piston 14 which, already shown in its high position in Figure 1, Is now shown in Figwre £ in the
jowered position defining the filing wolume of the feed chamber 1.



If the filling of the latier is carried out by gravity flow of the dough 2, the flow has been assisted in
the hopper 4 by the wall 3 having travelled along its path 7 in the flow direction of the dough 2 along
the wall &

it should be aoted that the path 7 of the wall 3 can be specified so as to defiver & quantity of dough
determinesd by the assistance.

Thus, in the application shown in the figures of the attached drawing, the path 7 of thewall 3 is
vreferably specified to snhance the flow and delivery of a gquantity of dough 2 for filling the feed
chambser 11,

Now that the latier is filled complately, the opening 10 in the bottom portion & of the hopper 4 may
ba olosed by the cuting tool 12, as shown in Figure 3.

The closure may be parfial initially to aliow & small amount of dough 2 back inte the hoppsr 4, 88 tha
quantity of dough 2 in the fsed chamber 12 is being calibratad by the piston 14,

Figurs 4 ilustrates the movable wall 3 in iis reverse movement back to its first position 13 in which &
can again assist the flow of the dough 2, in particudar during & next fitling pyche of the Teed chamber
1

Praferably, the ascent or the reverse stroke of the movable wall 3 is axecuted at 8 speesd o
overcome, if posaible, the adhesive foroes of the dough on the moving wall 3. Al least, this speed is
defined o be sulficient to overcome the shear resistance of the dough 2 so as to drag & minimum of
the dough 2 in a direction opposite to that of the flow in the hopper 4.

A movable wall 3 of this type is mounted to slide by means of guides located at its ends or
undermaath,

Furthermors, the franslation movement control can be provided by any type of suitable motorised
means, in particular by means of oylinders capable of overcoming the dough's resisiive forces whean
it is necessary to push said moveabls wall 3 in its initial position beyond an assistance path far the
dought

Proferably, the movable wall 3 is superimposed on a fixed wall 3A undemeath it 1o prevent the
dough 2 from overflowing sut of the container.

As part of the application to & hopper 4, the movable side wall 3 covers a fixad side 3A of the shall
of the hupper 4. i at least one of the sidewalls of the shell of the bopper 4 can be covered in this
way by & movable side 3, § goss without saying that it is possible to cover, withy a movabie wall &,
an addiional wall, in particutar the opposite side 8 or indeed all the walls of the hopper 4.

Morgover, in such a case, the movabie walls or sidewalls 3, 8 can complete thelr path 7 to assist the
flow of the dough 2 either synchronously or staggered in time {o expedite, as appropriate, the
delivery of the dough or fo enhance the amount of dough delivered.

Again it should be noted that the paths 7 of the walls 3, 8 are not necessarily identical, Furthermors,
separate adiustments may be provided for each one.
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The benefits of the present invention are that, while guaranieeing 3 flow under gravity of the dough,
it can be delivered rapidly by means of the hopper which contains & Moreover, due o the
assistance given to the dough, itis possible to manage the amount of dough delivered at the hopper
outlet to ansure the positive, effective filling of the fead chamber 11, The result, certainly, is an
increase in the rate of the dividing oycles by applying the invention to a divider.

Finally, it will be noticed that, by thus assisting the dough by the wall along which it is made to How,
the need for lubricants is reduced considerably.

The invention represents, therefore, clear technical progress in the fiedd under consideration,
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GARAT, AMELY MAGABAN FOGLAL EGY KESZULEKET SUTODE!
TESZTA, SUTEMENY TESZTA VAGY HASONLOK ARAMLASANAK

ELOSEGITESERE EGY FAL MENTEN

Szabadalmi igényponiek

1.

Garat (4) stitdei-, stiteradny-tészta vagy hasonlok eljutatisfra egy drambisivanyhan lefele
helverett feldolgors egységher (5), amely magdban foglal legalibb egy késztildket (1) 2
aevezett tészta Sramidsanak elsepitésdre a neverett garat ogy fala (3} mentdn, ahol o
nevezett fal (3} mozgsthatd & bajthatd az famidsnak az irdnysban (6) a neyezelt feszia
(23 gravitdeids ergje dltal, egy kexdeti poafciobol, azon cétbal, hogy kisérie az utobblt egy
meghatdrozott menet-tavelsagon { 7Y keresziit], abol 2 nevezett fal {37 2 nevezett garad egy
rivgeftert aled falfhoz (3A) viszonyftva, ax felett van elhelyezve, azon eéthol, hogy az
legyen meghettSave, azzal jellemezve, hogy a nevezett mozgathatd fal (3 egy véges
hossisdgenl rendelkezik azdltal, hogy cstezd modon van felszerelve & garstork @
severett rogaitett falghor (3A) viszouyitva a végein vagy alatta beiflesziett esdsad
clemeknek kiszonhetGen & hajthatd egy ellenkezd irdnyban 2 idsxtdnak az dramldsdhoz
képest, oty médon, hogy az legyen visszadilitva o kexdeti pozfeidha,

Carat a2 1. igéaypont szerint, azzal jellemezve, hogy a movgathatd fal {33 aikalmas

motor eskiizdk Altal van hajtva.

Garat a 2. igénypont szerint, azzal jellemezve, hogy 2 nevezett motor pszkaznk
alkalmasan vannak tervezye arra, hogy & mozgathatd fal (3) legyen hajtva a tsatdnak (3
ax Sramldsi irfnydban (6) egy schességpel, amely kisebb, mint a sebesséy, amely epnek s
falnak () & hajidsdra szolgdl ellenkezd irdnybap, azon cofthdl, hogy ax Tegyen
visszadilitva a kezdeti pozicidiiba,

Garat az eldxd igénypontok bdrmelyike szerint, azzal jellemezve, hogy 2 mozgathatd
fulnak {3) 8 menet-tdvolsiga (7) budllithatd szon c&bél, hogy legyen eltolva & dtadva
gy meghatdrozott mennytségll tészta.

Blidrds stitdei-, sitemény-tésata vagy hasondSk eljntatasdra egy feltltd kampdboz (11)
oy az elbzé igénypontok bdrmelyike szerint garandl (4), ahol a neversit Wszia a
nevozett gavatban () van tavtalmazva, azzal jellemerve, hogy az a neversil tsaia
gravitdcits evefe dltal wrtdnl dramids cltseg(téséhdl 8l & nevezett garaton () belil
neYEZOIRsen

. axdital, hogy a nevezett mozgathatd fal (3) hajtva vay egy kezdetl pozicidhdd ¢s egy
menet-thvadedg {7) sxerint egy irdnyban a nevezet! Wsata Kisérése oflJabd, ahot a
novezett mozgathatd fal (3} a nevezet parat egy rigeitett alsé faldhor QA
viszouyitva, az felets van ethelyezve, azon célbdl, hogy az legyen megkettdrve, shol
a nevezelt mozgathatS fal (3) egy véges hosszdedggsd rendelkezik azdital, hogy
cotiszd moden van felszersive a garatsak o nevezett riigeftent faldhoz (340
viszonyitva a végein vagy atatta beillesatett osdszd elemeknek kdszonhetben;

asukdn

- wedltal, bogy & neverstt mozgathatd fal (3) hajtva van egy ellenkezd irfnyban, azon
cEthél, hogy az legyen visszailitve & nevezett kezdett pozicitha.
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