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DATE OF RECEIPT

Background of Invention

This ihvention-relates to a method and an apparatus for continuously
énd uniformly supplying highly viscous and elastic dough through a

narrow space at the bottom of a hopper during a bread-making step.

2. Prior Art

Dough is a fluid material with a high viscosity and elasticity due to
its gel structure. This has prevented dough from being uniformly and
continuously fed through a narrow space between oppositely rotating

rolls located below a hopper into which dough is supplied.

In'a conventional apparatus, to uniformly and continuously discharge
dough from the bottom of a hopper into which dough is supplied.b a
piston and a cylinder are provided at the bottom of the hopper. A

predetermined amount of dough is sucked by means of the piston into

~ the cylinder and then it is cut from the remaindef and is extruded by

the piston from the cylinder. These steps are repeated. Also, they
are complex. These steps repeatedly cause a shearing stress in the
dough, so that it.loses its elasticity. Thus, a chemical additive
such as potassium bromide is used to recover the elasticity before

bread is made.



coptinuously fed through a narrow space between oppositely rotating rolls
| ocat ed bel ow a hopper into which dough is supplied. In a conventi onal
apparatus; -to unifornmly and continuously di scharge dough fromthe bottom
of a hopper into which dough is supplied,b a pi ston and a cylinder are
provided at the bottom of the hopper. A predeternined anount of dough is
sucked by neans of the piston into the cylinder and then it is cut from
the remai nder and is extruded by the piston fromthe cylinder. These steps
are repeated. Also, they are conplex. These steps repeatedly cause a
shearing stress in the dough, so that it-3-oses its elasticity. Thus, a

oo ral (O e EangdhEls 8e PRSI H2ThER 1254419V S pEoeEtely
positioned is taught by Japanese Patent Publication Nos. 5-3253 and 6-
37. Dough is continuously fed between the rolls, so that a web of
dough is formed that has a constant thickness and width. This
arrangement is similar to that of the rolls of this invention.
Howéver, this conventional apparatus cannot make a thin web of

dough. Also, it does not complétely eliminate the disadvantage of

losing the elasticity of dough.

Summary of Invention

This invention is to overcome the disadvantages in the prior art
where a complex and large:apparatus and a step to recover the
elasticity of doﬁgh are required for a dough-supplying step. This
invention also avoids the disadvantages caused by the conventional
apparatus when a web of dough is to be continuously and uniformly

discharged.

An object of_this invention is to provide an apparafus that includes
oppositely positioned'rolls located at the bottom of a hopper that is
used to feed dough. Unlike the conventional apparatus, the gap
between the rolls is periodically changed to avoid any concentrated
stress in the dough. The dough is constantly and stably fed through
the gap. As a result, the successive steps for making bread are

simplified.



An arrangenent of rolls that are horizontally and oppositely positioned is
taught by Japanese Patent Publication Nos. 5-3253 and 6- 37. Dough is
continuously fed between the rolls, so that a web of dough is fornmed that
has a constant thickness and width. This arrangenent is simlar to that of
the rolls of this invention. However, this conventional apparatus cannot
make a thin web of dough. Also, it does pat conpletely elimnate the

di sadvantage of losing the elasticity of dough. Summary of Invention

Thi s i nvent jondes. b8 QY ec[fCQH?st e‘i&ﬁ&qvﬂuﬁggﬁo“ﬁefqgemg{ﬂcﬂf 185k cofli8ed
conpl ex an ar ge apbara us and a Step to recover e
a step for continucusly supplying dough from a hopper, and comprises
a step for providing a pair of opposite rolls at the bottom of a
dough-feeding hopper. The rolls are driven in opposite directions
and linearly moving and/or swinging to repeatedly carry out pressing

motions.

Further object of this invention is to provide a method that
comprises a step for providing a plurality of pairs of rolls below
the bottom opening of the hopper. The pairs of rolls are arranged
vertically. 'Each pair of rolls rotates in opposite directions and
repeats the pressing motion. The method alsoc comprises a step for
locating the pairs of_rolls such ‘that the distances between the pairs
of rolls gradually decrease from the uﬁpermost pair downﬁards to the

lowermost pair.

The pair or the plurality of pairs of dpposifely and horizontally
positioned rolls may be provided as a pressing means at the bottom of
a dough-feeding hopper. The rolls reciprocally and linearly move or
reciprocally swing. By these motions the distances Between the
opposite rolls are repeatedly increased or decreased to press and
remove the pressure from the dough, so that the inner stress of the
dough is prevented from increasing, and so that a web of dough having
a predetermined thickness can be continuously discharged from an

opening at the bottom of the hopper.



elasticity of dough are required for a dough-supplying step. This

I nvention al so avoi ds the di sadvant ages caused by the conventi onal
appar at us when a web of dough is to be continuously and uniformy

di schar ged. An object of this invention is to provide an apparatus that

I ncl ydes .oppositely positioned rolls |located at the bottom of a hopper
that is wused to feed dough. Unlike the cpnventional apparatus, the gap
‘between the rolls is periodically changed to avoid any concentrated stress
in the dougBriefhdegeniption efntheyPrayingsl stably fed through the gap. As a
result, the successive steps for nmaking bread are sinplified.

Fig. 1 is a view of the first embodiment of this invention, to

explain its function.

Figs. 2 and 3 are sectional views of the first embodiment, to explain

its function.

Figs. 4-T are sectional views of alternatives to the first

embodiment, to explain their functions.

Fig. 8 is a sectional view of the second embodiment of this

invention, to explain its function.

Fig. 9 is a sectional view of the third embodiment of this invention,

to explain its function.

Fig. 10 is a sectional view of the fourth embodiment of this

invention, to explain its function.

Figs. 11-14 are sectional views of the fifth embodiment of this

invention, to explain its function.

Fig. 15 is a sectional view of the sixth embodiment of this

invention.

Fig. 16 is a sectional view of the seventh embodiment of this

invention.



-3- Another objet of this invention is to provide a nethod that conprises
a step for continuously supplying dough froma hopper, and conprises a
step for providing a pair of opposite rolls at the bottom of a
dough-feedi ng hopper. The roll's are driven in opposite directrons and
l'inearly nmoving and/or swinging to repeatedly carry out pressing notions.
Further object of this invention is to previde a nmethod that conprises a
step for providing a plurality of pairs of rolls below the bottom opening

of the hoppﬁéscﬂ'@@lmldﬁ thb Pﬂéfei'réﬂeExﬁ’ddcﬁﬂgﬁé vertically. Each pair of
rolls rotat ts the pressing notion. The
net hod al so conpri ses a step for | ocating the pairs of rolls such that the
di stances between the pairs of rolls gradually decrease fromthe uppernost
pai r downwafig tloilhestrates a conventional apparatus. It includes a hopper 1,

which stores dough 3. Rolls 2 and 2' are provided at the bottom of

the hopper. They are opposite each other and have a gap ¢ between

them to press the dough 3. This apparatus cannot allow the dough 3

to be fed from a hopper 1 because of the following reasonms.

A study revealed that, as in Fig. 1, when the rolls 2 and 2 ' were
rotated in the direction of arrows a, the dough 3 in the hopper 1
flowed in the directions of arfows-bl and b2. It was difficult for

the dough to flow toward the gap ¢ between the rolls 2 and 2'.

This phenomeﬁon is caused by the two flows of the dough caused by the
two rolls when they rotate in the directions of arrows a. That is,
the two flows collide with each other, and then flow together in the
directions of arrows bl and b2. The directions bl and b2 are the
reverse of the direction toward the gap c between the rolls 2 and

2'. The reason is that the stress in the dough 3 at the gap is
higher than that at the upper portion of the dough 3. Thus, this
invention is to reverse these stresses, i.e., to make the stress in
the dough at the gap be lower than that.at the upper position of the
dough, so that the dough 3 can be fed out through the gap stably.

Figs. 2 and 3 show a first embodiment of this invention. It includes
the rolls 2 and 2 ' . However, they are moved by a suitable means

(not shown) to recede from or approach each other. The reversal of



| omer nost pair. The pair or the plurality of pairs of oppositely and
horizontally positioned rolls may be provided as a pressing neans at the
bottom of a dough-feeding hopper. The rolls reciprocally and |inearly nove
or - reciprocally swing. By these notions the di stances between the

opposite rolls are repeatedly increased or decreased to press and renove
the pressure fromthe dough, so that the inner stress of the dough is
prevented fromincreasing, and so that a-eb of dough having a

predet er m nefl L6025, £ A0RE S Y B S dbalo3 TN Ao L0 Y gaBR" 10 21
between the opposite rolls by moving them. The arrows d in Fig. 2
show the directions of the rolls when they move outwardly. When the
gap is widened to equal the gap c2, as in Fig. 2, the stress at the
position bl in the dough decreases. As a result, the dough 3 flows
into the gap c2. When the gap c is widened to equal the gap c2 to
decrease the stress at that gap, the surfaces of the rolls can lead
the dough 3 in the directions of the arrows a by the friction
between the surface of each roll and the dough. Therefore, when the
stress at the position bl décreases, the dough 3 is led by the
surfaces of the rolls 2 and 2', so that the dough 3 can flow in the

directions of the arrows_a, and flow through the gép c, as in Fig. 3.

Then, the rolls move to return to their original positions to form
the narrow gap cl. As they move, the dough 3 is pressed by them, so
that the friction between the surfaces of the rolls and the dough
increases. As shown by the mark b in Fig. 3, the dough 3 is
discharged through the-gap. That is, when the wide gap c2 is
narrowed to equal the narrow gap cl, friction between the surfaces of
the rolls and the dough 3 can be genefated, so that the dough can be
continuously discharged through the gap. By repeating the movement
of the rolls a stable and continuous discharge of the dough can Be

achieved.

A study on the discharge of the dough found that the discharge rate
of the dough in Fig. 3 was substantially the same as the



-4- Brief Description of the Draw ngs Fig. 1is a view of the first

enbodi ment of this invention, to explain its function. Figs. 2 and 3 are
sectional views of the first enbodinment, to explain its function, Fi gs.
4-7 are sectional views of alternatives to the first enbodinent, to
explain their functions. Fig. 8 is a sectional view of the second

enbodi rent of this invention, to explain4ts function. Fig. 9is a

sectional view of the third enbodinent of this invention, to explainits
function. chqueféfensizl speedonithei epl 1. t Thefwiddningndad inaendwirg tolfi s

the gap did not cause any change in the size of the material when it

was discharged through the gap.

In the first embodiment of this invention, the rolls 2,2', which are
arranged opposite each other to press the dough 3, linearly
'reciprocate when the gap ¢ is widened and narrowed. Alternatively,
as in Figs. 4_and 5, the roll 2 may be fixed at a predetermined
position, while the roll 2 ' may reciprocate. The cross—sectional
shapes of these rblls are not limited to bé circular. For example,
rolls cén be polygonal (see rolls 2A and 2A' in Fig. 6), polygonal
with rounded corners (not shown), or with concave or convex portions

(see rolls 2B and 2B in Fig. 7).

As stated above, in the first embodiment a pair of the rolls_2;2'
linearly reciprocates. Howevef,-a pair of rolls can be made to swing
to widen or narrow a gap ¢ through which dough is discharged (not
shown). These rolls can generate effects similar to those of the -

rolls 2,2 '.

Next, a second embbdiment of this invention is now explained by
reference to Fig. 8. It has additional advantages over the first
embodiment. Elements similar to those of the first embodiment are

denoted by the same reference numbers.

A group of pressing rolls 21, 22, 23, and 24 are arranged opposite to

a group of pressing rolls 21', 22', 23', and 24'. These rolls are



invention, to explain its function. Figs. 11-14 are sectional views of
the.fifth enbodinent of this invention, to explain its function. Fig. 15
is a sectional view of the sixth enbodi ment of this invention. Fig. 16
is a sectional view of the seventh enbodiment of this invention.
Description of the Preferred Enbodi nent

-8-

rotated by a driving means (not shown). The circumferential speeds
of the lower rolls of the groups are higher than those of the upper
rolls of the grdups. so that the dough 3 is effectively moved
downwards and formed as a web of dough. It is then fed by a conveyor

26 to the successive steps.

The rolls 21, 22, 23, and 24 are pivotably positioned on a swinging
arm 10' to-form a group 2d. The arm 10' is swung around a shaft 10.
Similarly, the rolls 21 ', 22', 23', and 24' are pivotably positioned
on a swinging arm 11' to form a group 20'. The arm 11' is swung
around a shaft 11. The swinging'movement of the rolls of the group
20 is caused by means of a motor 12 through a swinging bar 14 and a
crank 15. The group 20' is also swung by means of a motor 13 through

a singing bar and a crank (not shown).

The arms 10' and 11' are arranged to form a “f,” and positioned éﬁ
the lower position of a hopper 40, as in Fig. 8. The position of the
arms is at the opening between the lower ends of opposite walls 25,
25 '. A gap C is formed between the béttom ends of these arms. The
dough 3 is to be discharged through the gap. The size of the gap C
is changed when the rolls 21, 22, 23, énd 24 and the rolls 21', 22°',
23', and 24' are swung by the motors 12, 13 to recede from or
approach each other. The range and rate of the swinging movement are

controlled by the motors 12 and 13.

In short, the groups 20, 20' of the rolls are arranged like a V.

They are positioned at the lower opening of the hopper 40. The



Fi,g. 1 illustrates a conventional apparatus. It includes a hopper 1, - which
stores dough 3. Rolls 2 and 2' are provided at the bottomof the hopper.
They are opposite each other and have a gap ¢ between themto press the
dough 3. This apparatus cannot allow the dough 3 to be fed froma hopper 1
because of the follow ng reasons. A study revealed that, as in Fig. 1,
when the rolls 2 and 2 ' were rotated in the direction of arrows a, the
dough 3 in the hopper 1 flowed in the di7Ections of arrows bl and b2. It
was di ffi cultothdingtsmeedonfhthe moldw neavmrd thecatpncobtlier bateden rtbel s 2
and 2'. Thi s phenonmenaon is caused by the two flows _of the dough caused by
the two rolSROURBeRT tTRALS B higher than dihescef othe 01lds mpares. thedowes end
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of the direcidPant SYEI&t HRE GfP ferPthi ShosiehEBldeh $h8bposite rolls
nearér the lower end of the hopper. The dough in fhe hopper 40 is
supplied to the space between the groups of the rolls, which groups
are arranged like a V. The stfess in the dough is prevented from
being increased by repeatedly increasing and decreasing the distances
between the opposite rolls by the arms 10 ', 11', so that the dough
can be stably discharged through the gap C.

The arrangement of a plurality of pairs of rolls allows the

' compression ratio to be greater than where one pair of rolls is used.
Thus, the arrangement allows the discharging ability of the dough to
be increased. When the dough is disbharged through the gap, its
discharge speed is the saﬁe as the circumferential speed of the

lowest pair of rolls.

Fig. 9 shows a third embodiment of this invention. Elements of this
embodiment that are similar to those of the second embodiment are

‘denoted by the same reference numbers.

In the second embodiment the groups 20, 20' of rolls are arranged
like a V and are pésitioned at the lower ocutlet of the hopper 40.
The distances between the opposite rolls are repeatedly widened and
narrowed by the arms 1 0', 11'. However, this invention is not

limited to that arrangement. For example, like the third embodiment,



2'. The reason is that the stress in the dough 3 at the gap is higher than
that at the upper portion of the dough 3. Thus, this invention is to
reverse these stresses, i.e., to nake the stress in the dough at the gap
be | ower than that at the upper position of the dough, so that the dough 3
can be fed out through the gap stably. Figs. 2 and 3 show a first

enbodi nent of this invention. It includes the rolls 2 and 2. However, they
are noved by a suitable nmeans (not showr}Oto recede from or approach each
ot her. The rever t he

| qf ) ] -, 6-
stresses i ?Scéprfg%‘ %@Jt oply pm gﬁ?‘&%quyrﬁﬂb%_rﬁ%_b%%% to widan,@od ¢ he
opp05| te I QdrF oVt WilPaAOaT  THE A J OWSpdid B bbouds of rolls 30, 30' is

arranged like a V and is positioned below the hopper 40 '. The group
of rolls 30 is fixed at a predetermined position, while the group of
rolls 30' can be swung around a shaft 34 by a swinging arm. To
repeatedly increase and decrease the distances between the opposite
rolls it is unnecessary to swing'both the groups 30, 30'. The
rotating speed of each roll in the group 30 can be controlled. The
cross-sectional shape of each roll is hexagonal, but its corners are
rounded. A pair of groups of rolls 30, 30 ' comprises a group of
three rolls 31, 32, and 33 and a group of three rolls 31', 32', and
33', respectively. By this arrangement the dough 3 is moved by the_
‘rotation of the rolls, while the group of rolls 30' is swung to
repeatedly widen and narrow their gaps, so that a web of-dough that

has a predetermined thickness is discharged from the outlet.

In the third embodiment the rolls that are hexagonal and have rounded
corners allow the friction between them and the dough 3 to be
increased, so that the dough is forced to be discharged by the

friction.

The force to lead the dough by the friction can be changed by
changing the shape of the rolls, the rotating speed of each roll, or
the ratio of the rotating speed of the'upper roll to that of the
lower roll. Thef are appropriately selected according to parameters
such as the characteristics of the dough 3, the amount of discharged

dough, etc.



shew the directions of the rolls when they nove outwardly. \Wen the gap is
wi dened to equal the gap c2, as in Fig. 2, - the stress at the position b

in the dough decreases. As a result, the dough 3 flows into the gap c2.

- Wien the gap ¢ is widened to equal the gap c2 to decrease the stress at

t hat ,gap, the surfaces of the rolls can lead the dough 3 in the directions
of the arrows a by the-friction between the surface of each roll and the
dough. Therefore, when the stress at the position bl decreases, the dough
3is led by the surfaces of the rolls 2 amtd-2', so that the dough 3 can
flowin the ,dirfgtions of .the arrows a, and flow through the gap c, as in

Fig..3. Figeni03hoWsop| Eontihe epbodimentn of othifeiinvert fimal gb@!ﬁftﬁsoﬁﬁ to
h X h t he d h 3.i ress .he SO
that tho f 1 SuiSontaR fons Padl' &l R¥ELLAy Tpn ichh Pt End HSentpdineat S

denoted by the same reference numbers.

As stated above, in the second and third embodiments the rolls are
pﬁt on the swinging arms. That is, the rolls in each group are
linearly positioned on the arm. Thus, the rolls in one group are
jointly swung to pecede from or approach the corresponding rolls in
the other. In the fourth embodiment, as in Fig. 10, group of rolls
21-24 and 21' -24' are not put on any swinging arm, and each of the
rolls is independent of each other. Thus, each pair of opposite
rolls are made to recede from or approach each other independently of
the other pairs, so that adjacent pairs of rolls can be moved in
reverse directions. This arrangement allows the distances between
the opposite rolls to be increased and decreased, so that the
adjacent pairs of rolls alternately move in two directionms, i.e.,
when a pair of rolls move toward each other an adjacent pair of rolls
moves away from each other. As a result, pressure is applied to or
removed from the dough at different levels while the rolls rotate in
direétions to urge the dough downwards, so that the dough can be

discharged more effectively. -

Figs. 11-14 show a fifth embodiment of this invention. By this
embodiment a group of the rolls jointly pull down and press the dough
3, so that the dough can be smoothly fed down. That is, first the

pair of rdlls 21 and 21' are moved to approach each other, as in Fig.



I nereases. As shown by the mark b.in Fig. 3, the dough 3 is discharged
t hrough the gap. That is, when the wide gap c2 is narrowed to equal the
narrow gap cl, friction between the surfaces of the rolls.and the dough 3
can be generated, so that the dough can be continuously discharged through
the gap. By repeating the novement of the rolls a stable and continuous
di scharge of the dough can be achieved. 1A study on the discharge of the
dough found that the discharge rate of the dough in Fig. 3 was
subst anti al 1¢.t hEheyanmghaspaire of rolls 21 and 21' are moved to recede from each’-
circunferential speed of the rolls. The w dening and narrow ng of
o other, while the pair of rolls 22 and 22" are moved to approach each
other, as in Fig. 13. Similarly, then the pair of rolls 22 and 22'
are moved to recede from each other, while the pair of rolls 23 and
23’ are moved to approach each other, as in Fig. 14. As a result,
the pairs of rolls are moved such that the pressing movement of a
pair of rolls is transmitted from an'upper pair to the next lower
pair. By this arrangement the pressed portion in the dough moves
from an upper pair to next lower pair, so that the dough feeding is
effectively speeded. Additionally, the force caused by the surfaces
of the rolls to lead the dough is continuously applied, so that the

dough is effectively led by the force and then discharged.

Fig. 15 shows a sixth embodiment of this invention. While a group
50' of rolls are fixed, another group 50 of rolls are swung by a
motor, to widen and narrow the distances between the groups of the
rolls. The rolls are arranged such that a rdll in one group
corresponds to a roll in another group forming a pair of rolls
arranged on the same level in terms of height. A dough-supplying
apparatus 60 is located above the rolls. It comprises a hopper 61
and a pair of cutters 65. The cutters 65 are oppositely positioned
at the bottom opehing of the hopper 61, and are rotatable. A knife
portion comprising one or more knifes is provided at the end of each
cutter 65. When the cutters are rotated, pieces of the dough in the
hopper 61 are cut and then fall onto the dough that has pfeviously
been supplied between a pair of groups of rolls 50, 50’ . The dough
is then discharged through the gap between the lowest pair of rolls



the gap did not cause any change in the size of the material when it was
di scharged t hrough the gap. In the first enbodi ment of this invention,
thé rolls 2,2', which are arranged opposite each other to press the dough
3, linearly reciprocate when the gap ¢ is w dened and narrowed.
Alternatively, as in Figs. 4 and 5, the roll 2 may be fixed at a:
predetermined position, while the roll 2 ', may reciprocate. The
cross-sectional shapes of these rolls are™not |limted to be circular. For
exanple, rolls can be pal ygonal &seg rolls 2A and 2A" in Fig, Qé%

pol ygonal %A £ATRRIMeR) o ofengls (A6t isRoRNEYed bXthe eomvarPE 8% tbnvex
portions (S%F roIL€ %ﬁ and 2B in Fig. 7). As stated above, in the first
embodi ment H 53??e%> TRELPBT1 s 2,2" linearly reciprocates. However, a pair
of rolls can be made to swing to widen or narrow a gap ¢ through which
dough is discharged (not

Fig. 16 shows a seventh embodiment of this invention. In this
embodiment no hopper is located above the pair of groups of rolls 50,
50' . A conveyor 17 feeds a mass of the dough 3 and supplies it to

the position between the pair of groups of rolls.

In the embodiﬁents above, a pair of rolls or pairs of rolls are used
to discharge the dough therebetween. However, a pair of conveyor or '
pairs of conveyors may be used instead of the pair of rolls or pairs
of rolls. For example, each of the groups of rolls 20, 20' in Fig. 8
may be replaced by a plurality of conveyors, e.g., two or three

conveyors.

As stated above, a pair of groups of rolls comprises the rolls
positioned vertically. In the explanation of the embodiments above,
it is explained that the rotating speeds of the rolls gradually
increase in the direction from the upper to the lower rolls.
However, this invention is not limited to this arrangement. The
difference between the rotating speeds of the rolls can be determined
based on conditions such as the dough material. In the embodiments
the rolls are shown to be always rotated. However, the rolls can be
intermittently rotated in response to the widening and narrowing of
the distances between the pairs of rolls.

As stated above, this invention provides a method for providing a

pair of rolls that are rotatable in opposite directions and that are



shown). These rolls can generate effects simlar to those of the rolls 2,2
' Next, a second enbodi nent of this invention is now expl ai ned by
reference to Fig. 8. It has additional advantages over the first

enbodi nent. Elenents simlar to those of the first enbodi nent are denoted
by the sanme reference nunbers. A group of pressing rolls 21, 22, 23, and
24 are arranged opposite to a group of pressing rolls 21', 22", 23', and
24' . These rolls are rotated by @ driving nmeans (not shown). The

tCnggm;fer fﬂ%&%ipfpi?@é&dét_ ttle bBEtdP Wpening /St A nbhserd" AHASpAR ik 98&IgH han
between the'opposite rolls, characterized by the step of repeatedly
increasing and decreasing the distance between the rolls, whereby the

stress in the dough is prevented from being increased.

Alternatively, horizontally positioned pairs of opposite rolls are
vertically arranged. The distance between the respective opposite
pair of rolls is periodicatlly changed. By this arrangement he doﬁgh

can be discharged more stably.

A roll whose cross section is polygonal can be used instead of one
whose cross section is circular, so that the ability to diSchargé the
dough increases. In the pairs of the rolls the distance between a
horizontal pair of opposite rolls can be increased and decreased
alternately while an adjacent pair of opposite rolls are moved in
reverse directions. The distance between the opposite rolls can be
changed such that the narrow gap between the opposite rolls is moved
from the ﬁpper pair of rolls to the lower pair of rolls. As a
result, the stress in the dough can be prevented, so that the dough

can be discharged through the gaps stably.



ralI's of the groups. se-that th "dbugh 3 is effectively noved downwards
F‘\is then fed by a conveyor 26 to the

and formed as a Web “&
successi ve steps\“w“_ v& Y 22, 23, and 24 are pivotably positioned

on a swinging a o forma group 20. The arm 10' is swung around a
shaft 10. Sinilaﬁly, the rolls 21 ', 22', 23", and 24' are pivotably
positioned on a swnging arm1l' to forﬁﬂa'group 20'. The arm 11" is swung
around a shaft_11. The sw nging novenent of the rolls of the group 20 is
caused by nBA®ENSSf a nmotor 12 through a swinging bar 14 and a crank 15.
The group 20" is also swng by nmeans of a notor 13 through a singing bar
and .a crank (not shown). The arns 10' and 11' are arranged to forma "V,"

p0si 1 on of T s HeghbdCraP WheRATLI Y o8, o K0RREY, SibolTTnk dicigh pluprline
wal I's 25,  the steps of providing at least one horizontally positioned pair of
| means that are rotatable in opposite directions and discharging the
dough, characterized by repeatedly increasing and decreasing the
distance between said pair of means, thereby preventing the stress
from being increased in the dough at the position between the pair of

means, and constantly discharging the dough through the gap between

the pair of means.

‘2. A method of claim 1 wherein said at least one horizontally
positioned pair of means that are rotatable in opposite directions

are at least one horizontally positioned pair of rolls.

3. A method of claim 1 wherein said at least one horizontally
positioned pair of means that are rotatable in opposite directions

are at least one horizontally positioned pair of conveyors.

4. A method of claim 1 wherein the steps for providing the
horizontally positioned pair of means includes a step for providing

the means at the bottom opening of a hopper.

5. A method of claim 1 wherein production of the web of dough is
controlled by changing the circumferential speeds of the pair of

means that are oppositely positioned.
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Has Been Replaced

"



25.'. A gap Cis Torned between the bottom ends of these arns. The dough 3
Is to be discharg n p. The size of the gap Cis changed when

the rolls 21, ZZ,HM mmnuﬂujclwm rolls 21', 22', 23, and 24' are swung
by the notors 12, 13 to'reled& ffomor approach each other. The range and
rate. of the sw nging novenent are controlled by the notors 12 and 13. In

short, the groups 20, 20' of the rolls arel@&rranged like a V. They are
positioned at the | ower opening of the hopper 40. The

-9- rotatin§.shawmthofl ofiecladm ¢ whanedn prmiumubnnmwaeewebeamﬂgthd f
groups of rolls i igher than that of the rolls nearer the | ower en 0
t he ~hopper. C%E"%'sl?ga ¥ hangingcthe sPeeppf ther ingreaseaprd degsease of the

distance between the pair of means that are oppositely positioned.

7. An apparatus for continuously and uniformly supplying dough
comprising at least one horizontally and oppositely positioned pair
of means, the pair of means being rotatable so as to guide the dough
downwardly therebetween, the distances between the pair of means
being periodically changed, whereby the dough is stably and

continuously discharged by the opposite means to form a web of dough.

8. An apparatus of claim 7 wherein said at least one horizontally
positioned pair of means that are rotatable in opposite directions

are at least omne horizontélly positioned pair of rolls.

9. An apparatus of claim 7 wherein said at least one horizontally
positioned pair of means that are rotatable in opposite directions

are at least one horizontally positioned pair of conveyors.

10. An apparatus of claim 7 wherein said at least one horizontally
and oppositely positioned pair of means comprises at least two pairs

of rolls provided in a plurality of tiers.

11. An apparatus of claim 7 wherein the pair of means are located at

the opening of a hopper.
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| ower end of the hopp the hopper 40 is supplied to the
space between the gro rel 18, which groups are arranged like a V.
The stress in the dough IS prevented from bei ng i ncreased by repeatedly

I ncreasi ng and decreasi ng the di stances between the opposite rolls by the
arms 10 ', 11", so that the dough can be,stably discharged through the gap
C. The arrangenent of a plurality of pairs of rolls allows the

conpressi on2r akd GippArfeudioFateain TaRhebei s e dPstdncts bethéed hesed.

Thus, the arrangenent allows the discharging ability of the dough to be

| ncr_eased opbesi tehaednsidre shdnged dygadswingimghmedwes .gap, its di scharge
speed is the sanme as the circunferential speed of the |owest pair of

rolls. Fig. 9 shows a third enbodi nent of this invention. Elenents of
this

battom outl et are snalle ﬂgﬂ etmeen the opposite rolls nearer the
2]

13. An apparatus of claim 7 wherein the distances are changed by
moving said means so that the pressing movements are sequentially

generated between the opposite means from above downwards.

14. An apparatus of claim 7 wherein the distances between the pair of
means are alternately changed in the vertical direction such that the
pressing movements between the opposite means are alternately

effected in the vertical direction.

15. An apparatus of claim 8 wherein the cross-sectional shape of the

rolls is circular or polygonal.

TG




enbodi nent that are simlar to those of the second enbodi nent are denoted
by the sane reference nunbers. In the second enbodi nent the groups 20,
20" of rolls are arranged |ike a V and are positioned at the | ower outl et
of the hopper 40. The distances between the opposite rolls are repeatedly
w dened and narrowed by the arns 10', 11'. However, this invention is not
limted to that arrangenent. For exanpl e,~U8i~ke the third enbodi ment,

-10- as in Fig. 9, only one group of rolls can be swng to w den and
narrow t he ABSIRAQTes. That is, a pair of groups of rolls 30, 30" is

~ APPARATUS AND METHOD FOR CONTINUOUSLY AND UNIFORMLY SUPPLYING DOUGH

An apparatus is provided to include oppositely positioned rolls
located at the bottom of a hoppef that is used to feed dough. The
gap between the rolls is periodically changed to avoid any
concentrated stress in the dough. The dough can be constantly and
stably fed through the gap. A method for continuously supplying
dough from a hopper is also provided to comprise a step for providing
a pair of opposite rolls at the bottom of a dough-feeding hopper. '
The rolls are driven inlqpposite directions and linearly moved and/or
swung to repeatedly carry out pressing motions. A plurality of pairs
of oppositely and horizontally positioned rolls may be provided as a
pressing means at the bottom of a ddugh-feeding hopper.

Figure 1 is to accompany the abstract for publication.
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arranged like a V and is positioned bel ow the hopper 40 '. The group of
rolls 30 is fixed at a predeterm ned position, while the group of rolls
30° can be swung around a shaft 34 by a swinging arm To repeatedly

i ncrease and decrease the di stances betweepidbhe opposite rolls it is
unnecessary to swing both the groups 30, 30'. The rotating speed of each
roll in the group 30 can be controlled. The cross sectional Fhape of each
roll is hexagonal, but its corners are rounded A pair of gyoups of rolls
30, 30 ' conpris oup ,of three rgy 7
three rolls 31', (leaéand 33 respecty
3 is noved by the rotation of the roll¥

swng to repeatedly w den and narrow t K
that has a predeterm ned thickness is a




i ncreased, so that the dough is forced to be discharged by the friction.
The force to | ead the dough by the friction can be changed by changing the

shape of the rolls, the rotating speed of each roll, or the ratio of the
rotating speed of the upper roll to that gf,§he lower roll. They are
appropriately selected according to parane ers such as the characteristics
of the dough 3, the anount of discharge dough, etc. Fig. 10
shows a fourth enbodi nent of this inveniﬁﬂ EIe ts of this enbodi nent
that are simlar to those of the third ﬁent are '




denoted by the sane reference nunbers. As stated above, in the second and
third enbodiments the rolls are put on the swnging arns. That is, the
rolls in each group are linearly positioned on the arm Thus, the rolls in
one group are jointly swng to recede frodr approach the correspondi ng
rolls in the other. In the fourth enbodinent, as in Fig. 10, group of
rolls 21-24 and 21'-24' are not put on Gay ngwsg arm and each of the
rolls-is independent of each other. Thus; *paiY of opposite rolls are
made to recede fromor approach each other independently of the other
pairs, so that adjacent pairs of rolls can be noved in reverse directions.
Thi s arrangenent allows the distanceg between thegjopposite rolls to be

i ncreased and decreased, so that theI g .' s of rolls alternately
nmove in two .directions, i.e., when 5 nove toward each ot her

an adj acent pair of rolls
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noves away from each other. As a result, pressure is applied to or renoved
fromthe dough at different levels while the rolls rotate in directions to
urge the dough downwards, so that the dough can be discharged nore
effectively. Figs. 11-14 show a fifth empodi nent of this invention. By
this enbodinent a group of the rolls jointly pull down and press the dough
3, so that the dough can be snoothly fed down. That is, first the pair of
rolls 21 and 21' are noved to approach ! the{#bas in Fig.

-12- 12. Then, the pair of rolls 21 an I~ are Yoved to recede from each
other, while the pair of rolls 22 and 22' are noved to approach each

other, as in Fig. 13. Simlarly, then the pair of rolls 22 and 22




are noved to recede fromeach other, while the pair of rolls 23 and 23
are noved to approach each other, as in Fig. 14. As a result, the pairs of
rofls are noved such that the pressing novenent of a pair of rolls is
transmtted froman upper pair to the nex¢sif®wer pair. By this arrangenent
the pressed portion in the dough noves froman upper pair to next |ower
pair, so that the dough feeding is eff i gl y ceded. Additionally, the
force caused by the surfaces of the roF?!G,I e t he dough is
continuously applied, so that the dough is effectively led by the force
and then di scharged. Fig. 15 shows a sixth enbodi ment of this invention.
Wiile a group 50" of rolls are fixed, another group 50 of rolls are swung
by a notor, to widen and narrow t he di stances between the groups of the

rolls. The rolls are arranged such that a roll in one group corresponds to
a roll in another group formng a Wﬁf'4Uf rott+s
4
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arranged on the same level in ternms of height. A dough-supplying apparatus
60 is | ocated above the rolls. It conprises a hopper 61 and a pair of
cutters 65. The cutters 65 are oppositely positioned at the bottom opening
of the hopper 61, and are rotatable. A knife portion conprising one or
nore knifes is provided at the end of each/®utter 65. Wien the cutters are
rotated, pieces of the dough in the hopper 61 are cut and then fall onto

t he dough that has previously been supplied between a pair of groups of
rolls 50, 50'. The dough is then discharged through the gap between the

| owest pair of rolls -13- to
forma web of dough. It is conveyed byEfleGane‘}(O 26 to

\

\




subsequent stations. Fig. 16 shows a seventh enbodi ment of this
invention. In this enbodi ment no hopper is |ocated above the pair of
groups of rolls 50, 50'. A conveyor 17 feﬁys a mass of the dough 3 and
supplies it to the position between the palt" of groups of rolls. In the
enbodi nents above, a pair of rolls or ﬂg%lcagn 15 are used to discharge
t he dough t herebetween. However, a pai veaor pairs of conveyors
may be used instead of the pair of rolls or pairs rolls. For exanple,
each of the groups of rolls 20, 20" in Fig. 8 nmay be repl aced by a
plurality of conveyors, e.g., two or three conveyoss. As stated above, a
pair-of groups of rolls conprises the rolls p03|t|nned vertically. In the
expl anati on of the enbodi nents abgv . at the rotating
speeds of the rolls gradually




increase in the direction fromthe upper to the lower rolls. However, this
invention is not limted to this arrangenent. The difference between the
rorating speeds of the rolls can be determined based on conditions such as

t he dough material. In the enbodinents tB&1polls are shown to be al ways
rotated. However, the rolls can be int 1 pAentl tated in response to
t he wi dening and narrow ng of the dis$;HL et the pairs of rolls.

As stated above, this invention provides a nethod for providing a pair of
rolls that are rotatable in opposite directions and that are
positioned at the bottom opening of a hopper, and3pressing dough




bet ween the opposite rolls, characterized by the step of repeatedly

i ncreasi ng and decreasi ng the di stance between the rolls, whereby the
stress in the dough is prevented from being increased. Al ternatively,
hori zontal ly positianed pairs of opposite rolls are vertically arranged.
The.di stance between the respective opposite pair of rolls is
periodicatlly changed. By this arrangenen®/k® dough can be discharged nore -
st abl y. A roll whose cross section is polygonal can be used instead of
one whose cross section is circular, Epl t the Rbility to discharge the
dough increases. In the pairs of the rbl me d ance between a

hori zontal pair of opposite rolls can be increased and decreased
alternately while an adjacent pair of opposite rolls are noved in reverse
directions. The di stance between the opposite rolls can be changed such
that the narrow gap between the opposite rolls is noved




fromthe upper pair of rolls to the lower pair of rolls. As a result, the
stress in the dough can be prevented, so that the dough can be discharged
t kr ough t he gaps stably. - 15- 1. A et hod for
continuously and uniformy supplying dough having a substantially uniform
t hi-ckness conprising a step of providingl8fiPeast one pair of oppositely
positioned rotatable neans whose axes of rotation are substantially
horizontally oriented, one neans of said at | east one pair of neans being
rotatable in a direction opposite to the other neans of said pair, for

di schargi ng the dough, characterized by repeatedly increasing and
decreasing the distance between said pair of neans as they feed the dough,
t hereby preventing shear stress in gEngﬁugh it he entry point between the
rotatabl e means from being increase *t ha reversal of dough
extrusion is prevented, and continuously discharging a web of the dough
havi ng a substantially uniformthickness through the gap between the pair
of means. 2. A method as clainmed in claiml wherein said at | east one
pair of means conprises a pair of horizontally oriented rollers.

3
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stably and rotatable means from being increased such that a reversal of dough extrusion
is prevented, and continuously discharging a web of the dough having a
substantially uniform thickness through the gap between the pair of means.

2. A method as claimed in claim 1 wherein said'at least one pair of means

comprises a pair of horizontally oriented rollers.

3. A method as claimed in claim 1 wherein said at least one pair of means
comprises at least one pair of conveyors that are horizontally oriented.

4, A method as claimed in claim 1 wherein the step of providing the pair
of means whose axes are substantially horizontally oriented includes a step of
providing the pair of means at a bottom opening of a hopper. -

5. A method as claimed in claim 1 wherein production of the web of dough
is controlled by changing the circumferential speeds of the pair of means.

6. Amethod as claimed in claim 1 wherein production of the web of dough
is controlled by changing the speeds of the increase and decrease of the

distance between the pair of means.

7. An apparatus for continuously and uniformly supplying dough having
substantially uniform thickness comprising at least one pair of oppositely
positioned rotatable means whose axes of rotation are horizontally oriented,
one of said at least one pair of means being rotatable in a direction opposite to
the other of said pair, so as to guide the dough downwardly therebetween, the
distance between the pair of means being periodically changed as the pair of
means feeds the dough, whereby shear stress in the dough at the entry point
between the rotatable means is prevented from being increased such that a
reversal of the dough extrusion is prevented, and the dough is stably and
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-16+ ‘continuously discharged by the pair of neans to forma web of dough
that has a substantially uniformthickness. 8. = An apparatus as clained
in claim7 wherein said at | east one pair of nmeans conprises a pair of
horizontally oriented rollers. 9-16= An apparatus as claimed in claim7
wherein said at |east one pair of means conprises a pair of horizontally
oriented conveyors. 10. An apparatus as clained in claim7 wherein said
at | east oneontimiowly disehargsby tlsepaiatocfilnmisl ﬂo\ﬁormm\'l\zeb of don%h ¢hat ha9¥i ded
in tiers. . a1 HS 1AS, inmed in claim?7 erein the pair o
nmeans are Iéisgpgﬁaiﬁgﬁ%%féﬁnit"gkgkﬂa hopper. 12. An apparatus as
claimed in claim7 wherein said at | east one neans of each pair of neans
are provi deB. on Amsapparatasias clamediatclaine 7dvkérein saidoattleastronmpairedns  of
each pair o ngﬁ{js @ﬂ&]l&f | re changed by the sw ng
means when héy;l\%mrh%g : e%?pﬁ&%hgg%ar at usoéés}ﬁg gFlrlree “in-claim7 wherein a
plurality of pairs of neans that are arranged in tiers are operated to
sequenti al | §. pr o\Awlappaxtus ag chaiweddnt daino 7twikemtin gaidoattleestronapaizafr of
means from AP GSp Ay of Bloti2eh iyl oriciited SoRgeyors, di stance between
each pair of the neans. 14, An apparatus as clainmed in claim7 wherein a
plurality of pairs of nmeans are_ provided in tiers operated to alternately
provi de t helfr essidmyapparatus as claimed in claim 7 wherein said at least one pair of

means comprises at least two pairs of rollers provided in tiers.

11. An apparatus as claimed in cla1m 7 wherein the pair of means are
located at the opening of a hopper.

12. “An apparatus as claimed in claim 7 wherein said at least one means
of each pair of means are provided on a swing means, so that the distances
between one means of each pair of means and the other means of the pair are
changed by the swing means when it swings.

13. An apparatus as claimed in claim 7 wherein a plurality of pairs of
means that are arranged in tiers are operated to sequentially provide pressing
movements to the dough between the pair of means from above downwards by
periodically changing the distance between each pair of the means.

14. An apparatus as claimed in claim 7 wherein a plurality of pairs of
means are provided in tiers operated to alternately provide the pressing
movements to the dough between the pairs of means from above downwards
by alternately changing the distances between the pairs of the means.

15. An apparatus as claimed in claim 8 wherein the cross-sectional shape
of the rollers is circular or polygonal.
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novenents to the dough between the pairs of neans from above downwards by
alternately changing the di stances between the pairs of the neans. 15. _
An apparatus as clainmed in claim8 wherein the cross-sectional shape of the

rollers is circular or pol ygonal . REPLACEMENT SHEET
04 JUL 1998
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ABSTRACT

APPARATUS AND METHOD FOR CONTINUOUSLY AND UNIFORMLY SUPPLYING DOUGH

An apparatus is provided to include oppositeiy positioned rolls
located at the bottom of a hopper that is used to feed dough. The

~ gap between the rolls is periodically changed to avoid any
concentrated stress in the dough. The dough can Pe constantly and
stably fed through the gap. A method for continuoﬁsly supplying
dough from a hopper is also provided to comprise a step for providing
a pair of opposite rolls at the bottom of a dough-feeding hopper.
The rolls are driven in opposite directiéns and linearly moved and/or
swung to repeatedly carry out pressing motions. A plurality of pairs
of oppositely and horizontally positioned rolls may be provided as a
pressing means at the bottom of a dough-feeding hopper.

Figure 1 is to accompany the abstract for publication.



