<1 METHOD AND- APPARATUS FOR JO NLNG AND SUPPLYI NG SEPARATED DOUGH
BLOCKS Background of Invention 1. Field of Invention This invention relates
to a nethod and an apparatus for joining separated dough bl ocks to each
‘ot hers. and suppl yi ng a contihuous sheet of dough. Especially, thi&tpe24-Y¥
invention relates to a method and apparatus for joining a follow ngygggaded
dough bl ock to anot her kneaded dough blbck that was supplied before thg
foll owi ng dough bl ock was squIied so as to_join the gel structures of
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are suppl i t 0, | i 2. Prior Art In a conventional
appar at us§gPégﬂdgﬁﬁbnﬂ§%¢gm a kneaded dough bl ock, and then/parts
of the sheet are cut away fromthe dough sheet for production. Each dough
sheet has a vol une corresponding to the volune of the kneaded

Background of Invention

1. Field of Invention

This invention relates to a method and an apparatus for joining separated
dough blocks to each other, and supplying a continuous sheet of dough.
Especially, this invention relates to a method and apparatus for joining a
following kneaded dough block to another kneaded dough block that was
supplied before the following dough block was supplied, so as to join the gel
structures of these dough blocks to each other when a plurality of kneaded
dough blocks are supplied to a production line. '

2. Prior Art

In a conventional apparatus, a dough sheet is made of a kneaded dough block,
and then parts of the sheet are cut away from the dough sheet for production.
Each dough sheet has a volume corresponding to the volume of the kneaded
dough block suppiied for each supplying operation of materials. The entire
dough sheet is in one production lot, or each part of the dough sheet is in a
production lot. When one dough sheet is in a production lot, time is lost
between the adjacent dough sheets when they are fed by a conveyor. Also,
fragments remain after parts are cut away from the dough sheets for

production.

In a conventional apparatus, if necessary dough sheets are joined to each

other by a manual operation. That is, a rear end of a dough sheet is piled on



- dough bl ock supplied for each supplying operation of materials. The entire
dough sheet is in one production lot, or each part of the dough sheet is in
a production |Iot. Wien one dough sheet is in a production lot, tine is |ost

*bet ween the adj acent dough sheets when they are fed by a conveyor. Al so,
fragments remain after parts are cut away fromthe dough sheets for
production. In a conventional apparatus, if necessary dough sheets are

joined to ea t rafi t4HaSni1da I ugh
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There is no apparatus to join dough sheets to each other. Thus, the

oper ati on rjoisi dineghisineetatte rack othex. ol Thows, the dperdtio emistite doppivbedeven

t hat much mapual work is needed to _. .
a following dough sheet is supplied, so that much manual work is needed to
perform the joining operation of dough sheets. 'In a production line of a bread,
unmanned production is usually performed to make bread from dough sheets
that have the same conditions in their degree of composition and kneading,
because technology to make a thin dough sheet has been improved and is now
broadly used. However, when many kinds of breads that have several shapes
and additions, such as a filling, are made on the same production line, much
manual work is needed to join dough sheets whenever a following dough sheet

is supplied.

A unit of gel structure is formed for each dough block that is made by a mixing
operation. Thus, for each lot, a gel structure in a dough block is separated
from that in another dough block, so that fragments of the dough blocks
remain after parts are cut away from them. There is no apparatus to

automatically join gel structures in dough blocks to each other.
Summary of Invention

This invention aims to overcome the disadvantages in the prior art. It
provides a method and apparatus to automatically join a following dough
block to a dough block préviously provided, so that a very long and continuous
dough sheet is automatically made, and so that thus unmanned production is

achieved over 24 hbur.

This invention allows gel structures of dough blocks to be automatically joined
to each other. This invention also allows several kinds of breads to be



- performthe joining operation of dough sheets. In a production line of a
bread, unmanned production is usually perfornmed to nake bread from dough
sheets that have the sane conditions in their degree of conposition and -
*kneadi ng, because technology to nmake a thin dough sheet has been inproved
and is now broadly used. However, when gmany kinds of breads that have

several shapes and additions, such as a filling, are nmade on the sane
product i onpbbdnmednaahngammdn-mpkpmiumnﬂﬁdtépo jlai 8 cdavghtishabtappakatusver a
foll owi ng dough sheet - supplied. A unit of gel structure is forned for

each doughtMmcakretmanyumo jonlots mmesnyndmmtbe]mmsppemmum a

gel struct | dou h b) ock.is separated f t I n anoth dou
bl ock, so HHG fr nE‘I"r‘t B age &@%#‘*&?P@P’eﬂﬂ?ﬂ

" Yougn bPRRctiATof 1 Beifadl p%ﬁ#%’f@l%}ﬂ%&\% i od Shepdife %‘J°§ﬁ% 5 Lo

over cone t QResbst3PuaniAeRSedN A, Eﬂs%v@ﬁhog'a‘]loﬁfs%e%e%ﬁ?ﬂ A8sliihg

apparatus to autorratlcally join a follow ng dough
dough sheet is received to be minimized.

One object of this invention is to provide a method and apparatus for joining
dough blocks to each other. The apparatus comprises horizontally and
oppositely positioned pairs of rollers being provided in a plurality of tiers.
The rollers are rotatable and arranged such that the distances between the
upper roller pairs are sequentially greater than the distances between the
lower roller pairs. The distances between the roller pairs are increased or -
decreased when dough blocks are supplied between the roller pairs, so that
the rollers provide pressure to the dough blocks or release preésure from the
dough blocks as the dough blocks are impelled below by the pressing and
releasing effects and the rotations of the rollers. Thus, the growth of gluten
and the joining of gel structures of the dough blocks are accelerated, and a

continuous belt-like dough sheet is made.

The method uses horizontally and oppositely positioned pairs of rollers being
provided in a plurality of tiers. The rollers are rotatable énd arranged such
that the distances between the upper roller pairs are sequentially greater
than the distances between the lower roller pairs. The method comprises a
step for changing the distances between the roller pairs such that the
distances are increased or decreased when dough blocks are supplied between
~ the roller pairs, so that the rollers provide the pressure to and release the
pressure from the dough blocks as they are impelled below by the pressing
and rgleasing effects and the rotations of the rollers, whereby the grthh of



. bl ock to a dough bl ock previously provided, so that a very long and.

conti nuous dough sheet is automatically nmade, and so that thus unnmanned
production is achieved over 24 hours. This invention allows gel structures
*of dough bl ocks to be automatically joined to each other. This invention

al so al l ows several kinds of breads to je 3 produced during a non-stop
production step. In a conventional apparatus there are nmany production lots

cor r espondghgtehtarid ¢heijoinieg @f pebtritturds éMtheldogih blbiks ary acdelératéd,! ows
a continuous dough sheet corresponding to one production |lot to be nade.

Thus, thi sandwehereby aa¢dnsissuauscheltdikerdonghf sheetidsmadeet s t o be ni ni ni zed.
Al so, this invention allows the time until a follow ng dough sheet is
received to be mnimzed. One object of this invention is to provide a
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Fig. 1 is a schematic side view of a bread production apparatus that includes
an embodiment of an apparatus for joining dough blocks to each other

according to this invention.

Fig. 2 is an enlarged schematic side view of the embodiment of the apparatus
for joining dough blocks to each other as in Fig. 1.

Figs. 3 and 4 are schematic side views to explain operatibns of the

embodiment of the apparatus in Fig. 2.

Fig. 5is a sche'matic' side view of another embodiment of the apparatus for

joining dough blocks to each other.
Description of the Preferred Embodiment

Fig. 1 shows a bread-making apparatus that includes an apparatus 1 for
joining dough blocks to each other. A bowl 2 mixes and kneads materials to
make dough. Dough 4 is supplied from the bowl 2 on a conveyor or a dough
feeder 3. The dough feeder 3 feeds the dough, and then supplies it to the
joining apparatus 1 in response to signals from a sensor 21 (see Fig. 2). The
joining apparatus joins dough blocks to each other to provide a continuous and
- long belt-like dough 7 from a bottom opening on a first conveyor 8. The
dough is not separated. The first conveyor 8 feeds the dough 7 to a dough-
extending apparatus 9. The extending apparatus 9 presses and extends the



~dough bl.ocks to each other. The apparatus conprises horizontally and

- oppositely positioned pairs of rollers being provided in a plurality of
tiers. The rollers are rotatable and arranged such that the dlstanpes

‘bet ween the upper roller pairs are sequentially greater than the di st ances
between the lower roller pairs. The distfinces between the roller pairs are
I ncreased or decreased when dough bl ocks are supplied between the roller

pairs, so tdengh Fetor nidkers doughi siveatr 16 thathis 4 preditephitdd ehivkapss ghagase
pressure fromthe dough bl ocks_as the dough bl ocks are inpelled bel ow by

the pressi nfidify that care meqwired ctos make tdesires: hreads: oTthhdtr)]uglyextﬁldgigui ,
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f or changi neyertthedionveymrtl.beltmmoves werticllyesughathat thedoughoéhdet a0 is cut

to pieces, each of which pieces has a desired length and width. _AIso, the

cutting apparatus 13 may provide desired shapes to the pieces. Then

resulting dough pieces 14 are continuously output from the cutting apparatus

13.

Fig. 2 is an enlarged view of a part of Fig. 1. A hopper 22 is positioned at the
forward end of the dough feeder 3. Rotatable cutter blades 5 are positioned
at a bottom opening of the hopper 22. The joining apparatus 1 is located
under the opening of the hopper 22. A sensor 21 is positioned near an upper
opening of the joining apparatus 1, and senses whether dough in the joining
apparatus decreases to such an extent that the upper surface of the dough is
below a predetermined level in the joining apparatus 1. When the sensor 21
senses the surface of the dough in the joining apparatus 1 being below a
predetermined level, it outll)uts' a signal, so that the dough feeder 3 is operated
to feed the dough 4 into the hopper 22. Simulténeously the dough cutter
blades 5 rotate. When the dough 4 is supplied from the dough feeder 3 to the
hopper 22, a dough block 6 is cut out from the dough 4 by the blades 5 at the
bottom opening, which block thus has a certain volume. The dough block 6 |
falls into the joining apparatus 1. As a result, the dough 4 can be kept at a

predetermined level in the joining apparatus 1.

The joining apparatus includes a group 20 of rollérs 23, 24, 25, and 26 and a
group 20’ of rollers 23, 24’, 25", and 26’. The cross-sectional shdpe of each



-di stances are increased or decreased when dough bl ocks are supplied between
the roller pairs, so that the rollers provide the pressure to and rel ease
the pressure fromthe dough bl ocks as they are inpelled bel ow by the
‘pressing and rel easing effects and the rotations of the rollers, whereby
the growt h of gluten and the joininggf gel structures of the dough

bl ocks are accel erated, and whereby a continuous belt-Iike dough sheet is

made. Bri etollesikroylindoicahf The rowafirolers23r26andstie mnefrdllersgstigevarw of
a bread production apparatus_that includes an enbodi ment of an apparatus
for joi ni ngreangsd Bke@tVi'o Bach roller of gachratonp isonpositei mcortespondifigy. 2

} i i ng. doBIFPEARE PHHeEaEIPUR Hira Hori4potR] PIARe. ¢ DpPOSita olISF pairs in

schemati ¢ LR MVEWRrAntR308s GRS +50at98 $n Qppbiite directions. Each roller is
rotated by a suitable driving means (not shown). Each roller reciprocally
swipgs or reciprocally and linéarly moves. Thus, the rollers in an oppbsite
roller pair can be moved to recede from or approach each other in a horizontal
plane, so that the gaps between them are increased or decreased. When the
opposite rollers approach each other, the dough between them is pressed by
them. When the ‘opposite rollers recede from each other, the pressure is

removed from the dough.

The circumferential speeds of the lower rollers of the groups are lower than
those of the upper rollers of the groups. However, the circumferential speeds
of all of the rollers may be the same. Also, the speeds of the rollers of one

group may differ from those of the rollers of the other.

When the rollers in an opposite roller pair are moved to recede from and
approach each other, and they rotate at predetermined speeds, the dough is
repeatedly pressed or released from the pressure. As a result, the gluten in
the dough increases and the gel structures of the dough bloéks- are joined to

each other.

Fig. 3 shows the joining apparatus 1, in which the circumferential speeds of
the lower rollers of the groups are lower than those of the upper rollers. For,
example, the speeds of the rollers 25, 25’, and 26, 26 are lower than those of
the rollers 23, 23 and 24, 24'. Parts of the surfaces of each dough block 6
that contact the upper rollers 23, 23, and 24, 24’ are drawn below as they
rotate. Then, the parts and/or other parts of the surface of each dough block



- enbodi nent of the apparatus in Fig. 2. Fig. 5 is a schematic side view of
anot her enbodi nent of the apparatus for joining dough bl ocks to each other.
Description of the Preferred Enmbodi nent Fig. 1 shows a bread- maki ng
"apparatus that includes an apparatus 1 for joining dough bl ocks to each
other. A bowl 2 m xes and kneads nmateri g s to nmake dough. Dough 4 is

supplied fromthe bowl 2 on a conveyor or a dou%,feeder 3. The dough
f eeder 3 f dithat¢ontactuthe lowea roHers 26,235 8ndi26, 26’ areedrawnito ghahotkome 0f 1
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However, parts of each dough block 6 in the middle between the opposite
roller pairs, which parts do not contact any roller, flow faster than the parts
that contact the rollers. This is because the pressures caused by the opposite
roller pairs in each dough block 6 when they approach each other give force to
the dough blocks so that they_ move to the bottom. opening, rather than the
dough blocks being drawn by the rotations of the rollers 23, 23’, 24, 24’, 25, 25,
26, and 26'. Thus, as shown in Fig. 3, parts of each dough block 6 that do not
contact the rollers and that are generally positioned at the middle between
each opposite roller pair flow faster than those that contact the rollers.

In detail, a surface of a dough block 6 is generally kept flat when the ddugh
block is supplied from the hopper 22 on the top dough blo_ck stacked in the
joining apparatus 1. As the dough block is drawn into the inside of the
joining apparatus, the surface of the dough block 6 that contacts the upper
surface of the lower dough block falls at the mid-point between the opposite -
roller pair towards the inside of the lower dough block to be shaped as a V-
shaped layer. This V-shaped layer is gradually elongated below, so that the
surfaces of adjacent dough blocks that contact each other are increased.
Then, the layer extends longitudinally. Simultaneously, the roller pairs
move to approach, _and recede from, each other, to press the dough block and
release the pressure from the dough block, so that the contacted surfaces are
vibrated by the motions of the rollers. As a result, the adhesion between the
contacted surfaces of the adjacent dough blocks is increased. Also, the

receding and approaching movements of the rollers function as a tapping



. 5 dough 7 to nmake a dough sheet 10 that has a predeterm ned thickness and
width that are required to nake desired breads. The dough-extendi ng
apparatus 9 feeds the dough sheet 10 to a conveyor 11. A depositing

~apparatus 12 is | ocated above the conveyor 11 so as to supply a filling
such as jamand neat, on the dough sheeg 10. A cutting apparatus 13 is
positioned over the conveyor 11. It noves vertically such that the dough

sheet 10 imotioh drothe dmggh bloaks) rebultingin peraratingas thixdtrdpyedidctindThusnd
wi dth. Also, the cutting apparatus 13 may provide desired shapes to the
pi eces. Thihe flowageiofgthiodghghiisciacreasedr and dheijoining| of the glutenr innthee
cutting appargtus 13.. Fig. 2,is an enlarged view of _a part of Fig. 1. A
hopper 22 dauigh, i aeesleratad. ; Fbeno the JOTiRE apparRElsd IPRLes A COBUTIGIE! abi e
cutter bl ak L4 kng of the hopper 22. The
j oining ap a@g?ﬁ?ﬁ% ﬁgaéﬁgggﬁ’?gé\% B?%“Ie&orﬂﬁrgﬁ:&ﬂg of the hopper 22. A sensor

21 is positioned near an upper opening of the joining apparatus 1, and
senses whet her dough in the joining
Fig. 4 shows the joining apparatus 1, in which the circumferential speeds of

the rollers of one group differ from those of the rollers of the other group;
That is, the circumferential speeds of the rollers 23, 24, 25, and 26 of the
group 20 are faster than those of the rollers 23, 24°, 25, and 26’ of the group
20°. As a result, as shown in this figure, the parts of each dough block 6 that
contact the rollers 23, 24, 25, and 26 are drawn dbwn faster by these rollers
than the parts of each dough block 6 that contact the rollers 28, 24', 25, and
26’. Thus, each separated dough block 6 is modified to long continuous dough
layers. The receding and approaching movements of the rollers from and to
the dough layers are carried out so that adhesion of the dough is increased.
Then, the joining apparatus 1 supplies a continuous and belt-like dough sheet

7 to the first conveyor 8.

Fig. 5 shows another embodiment, namely, 1, of the joining apparatus 1 as in
Fig. 1. It includes a group 50 of rollers 51, 52, 53, and 54 and the group 20’ of
the rollers 23, 24, 25’, and 26°. The cross-sectional shape of each roller of the -
group 20 is hexagonal. Thes_e hexagonal rollers impel the dough more
strongly than do the cylindrical rollers, so that-.each separated dough block 6
is modified more effectively to long continuous dough layers along the
longitudinal direction of the flow of the dough. The long continuous dough
layers extending in the longitudinal direction of the flow of the dough have
wide contacting areas to contact each other. Thus, the thixoti'opy effect is

caused, resulting in the unity of the gel structures of the dough layefs.



- appar atus decreases to such an extent that the upper surface of the dough
is below a predetermned [evel in the joining apparatus 1. Wen the sensor
21 senses the surface of the dough in the joining apparatus 1 being bel ow a
“predetermned level, it outputs a signal, so that the dough feeder 3 is
operated to feed the dough 4 into the hgpper 22. Sinultaneously the dough
cutter blades 5 rotate. When the dough 4 is supplied fromthe dough feeder
3 to the Higlygon@2rollerdang e mead dor $he isectional sbape lof theurpllets.byAldoe

bl ades 5 at .t he hottom openi ng, ich block thus h a, ¢certain volune. The
dough bl odiolgenalirellers & pee qargdw&p‘&neat exs ofEhe;JolRiNg APPariusiBgh 4

can be kept. at a predgternm negd. | evel. in the jai.ni aratus 1. . The
Foining apbig & B BEHe R SFpe S ig e Al la8 8 158, £8RR Betbhetntels 1
group 20" of rollers 23", 24, 25, and 26'. The cross-sectional shape of
each 6

In the_above embodiments, either or both of the group 20’ of the rollers 23’, 24,
25, and 26’ and the group 20 of the rollers'23, 24, 25, and 26 or either or both
of the group 20’ of the rollers 23, 24’, 25’, and 26’ and the group 50 of rollers 51,
52, 53, and 54 is/are reciprocally swung or linearly and reciprocally moved.
However, this invention is not ]imited to these configurations. For example,
the distances between the opposite roller pairs may be changed so that their
pressing movements are sequentially generated between them from above
downwards. Also, the distanées between the opposite roller pairs may be
alternately changed in the vertical direction such that the pressing
movements between the opposite roller pairs are altematély effected in the

vertical direction.

By this invention gel structures in respective dough blocks can be joined to
each other by repeatedly providing pressing and vibrating operations to the
dough blocks, so that the dough blocks are deformed and piled upon each other

to form layers. Thus, a continuous belt-like dough web can be made.



- roller is cyli ndﬁ"—ea{————'rhe—LmALLol l ers 23-26 and the row of rollers
23'-26"' are arra " Each roller of each group is opposite a
correspondi ng roI M ﬁl” group'in a horizontal plane. Opposite

“roller pairs in respe taI planes are rotated in opposite

directions. Each roller is rot at ed by agsui s (not shown).
Each roller reciprocally sw ngs or recipro '§ SHRET| HAS:BEEN [moves. Thus,
t he rol | er@laimsan opposite roller pair. can jbe noREBLAGEDr ecedg¢ from or

approach each other in a horizontal plane, so that thegaps—bet ween t hem
are increased or decreased. Wen the opposite rollers approach each other,

t he dough petween_the ﬁ{essed by, them lV\%? he o po te roIIers recede
from each ot , SPRRT P§s£ JORINE, l?8 ¥ h g‘h fie comp
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t hose of the upper rollers roups wever e Cir erenti
speeds of al lplafalityeof tikls;rthenmileds belrfy stitablel &id arPengddesdéh that tiee

rollers of one group may differ fromthose of: the rollers of the other.

When t he rol Idistances hetwenmthe upper rallenpsirs aresequentially gesaserthambhend

distances between the lower roller pairs, the distances between the roller

pairs being increased or decreased when dough blocks are supplied
between the roller pairs, so fhat the rollers provide pressure to the dough
blocks or release pressure from the dough blocks as the dough blocks are
impelled below by the pressing and releasing effects and the rotations of
the rollers, whereby the growth of gluten and the joining of gel structures
of the dough blocks are accelerated, and whereby a continuous belt-like

dough sheet is made.

2. An apparatus for joining dough blocks to each other of claim 1 wherein
the circumferential speeds of the rollers are the same, or the
circumferential speeds of the lower rollers are lower than those of the

upper rollers.

3. An apparatus for joining dough blocks to each other of claim 1 wherein the
circumferential speeds of the rollers that are positioned vertically within
one group differ from those of the rollers that are positioned vertically
within the other group.

4. An apparatus for joining dough blocks to each other of claim 1 wherein the

sectional shapes of some of the rollers are cylindrical.

5. An apparatus for j'oining dough blocks to each other of claim 1 wherein the
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approach each other;— and” they totate at predeterm ned speeds t he dough is
repeatedly press mt he- prees As—-a—+estht, the gluten
in the dough IHCWH“mrlmﬂﬂﬂlﬂ struct JralS cﬁ""EE'ﬁé"P&oBQf’N | ocks are

" joined to each other.cFitg. *3 $hows the joijni ng BPPIACEDUs 1, }in which the
circunferential speeds of the |ower rolfhersTor—tne groups are |ower than
those of the upper rollers. For, exanple, the speeds of the rollers 25
25', and 26, gé&ctiomad shapes of stme ofitherdienstererpolygomal 23, 23' and 24, 24'.

Parts of the surfaces of each dough block 6 that contact the upper rollers
23, 23', and 24, 24' are drawn below as they rotate. Then, the parts and/or
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7. An apparatus for joining dough blocks to each other of claim 1 wherein a

-

cutter means is provided near an inlet opening of the apparatus so as to
cut out a dough block from a dough mass, which dough block has a fixed

volume.

8. An apparatus for joining dough blocks to each other of claim 1 wherein a
sensor means is provided to sense a level of d_.ough in the apparatus and to
provide a signal, and wherein the cutter means provides a dough block in

response to the signal.

9. A method for joining dough blocks to each other using horizontally and
oppositely positioned pairs of rollers that are provided in a plurality of
tiers, the rollers being rotatable and arranged such that the distances
between the upper roller pairs are sequentially greater than the distances
between the lower roller pairs, characterized by a step for changing the
distances beﬁween the roller pairs such that the distances are increased or
decreased when dough biocks are supplied between the roller pairs, so
that the rollers provide pressure to the dough blocks and release pressure
from the dough blocks as the dough blocks are impelled below by the
pressing and releasing effects and the rotations of the rollers, whereby the
growth of gluten and the joining of gel structures of the dough blocks are

accelerated, and whereby a continuous belt-like dough sheet is made.

This Sheet Has Been Replaced

LT




“rollers. However, parts of each dough block 6 in the m ddl e between the
opposite roller pairs, which parts do not contact any roller, flow faster
.than the parts that contact the rollers.” This is because the pressures
caused by the opposite roller pairs in each dough bl ock 6 when they
approach each other give force to the gh bl ocks so that they nove to the
bott om openi ng, rather than the dough bl ocks being drawn by the rotations
of the rol ABSTRACTD3', 24, 24, 25, 25', 26, and 26'. Thus, as shown in
Fig. 3, parts of each dough block 6 that do not contact the rollers and
that are generally positioned at the m ddl e between each opposite roller

P oo MEEOB" AN REHIRATEE hoR'e JOINIRG, ARTS S SlEmriG 7o¢

fromthe hgmlRé goe bl ock stacked in the joining apparatus
oug %Eg?z 'S S'(rﬂmme

1. As the 0 awn 1nt’o the inside of the joining apparatus,
the surface of the dough block 6 that contacts the upper surface of the

| ower dough bl ock falls at the m d-point between the opposite roller pair
t owar ds t hdn appaatus is lprovidedr todjoin kobighcklotks be eabhptHenso andke a long

and continuous dough sheet. It comprises horizontally and oppositely
positioned pairs of rollers being provided in a plurality of tiers. The rollers
are rotatable and arranged such that the distances between the upper roller
pairs are sequentially greater than the distances between the lower roller
pairs. The distances between the roller pairs are increased or decreased
when dough blocks are supplied between the roller pairs, so that the rollers
provide pressure to or release pressure from the dough blocks as they are
impelled below by the pressiﬁg and releasing effects and the rotations of the
rollers. Thus, the growth of gluten and the joining of gel structures of the

dough blocks are accelerated, and a long and continuous dbugh sheet is made.

Drawing for publication : Figure 1



shaped. | ayer. This V-shaped |ayer is-gradually elongated below, so that the

surfaces of adjacent dough bl ocks that contact.each other are increased.

Then, the layer extends longitudinally. Sinultaneously, the roller pairs

nove to approach, and recede from each other, to press the dough bl ock and

rel ease the pressure fromthe dough block, so that the contacted surfaces

are vibrated by the notions of the roll&/8. As a result, the adhesion

bet ween the contacted surfaces of the adjacent dough bl ocks is increased.

Al so, the receding and approachi ng novenents of the rollers function as a

t appi ng notion on the dough bl ocks, resulting in generating a thixotropy

effect. Thus, the flowage of the dough is ipgreased and the jbining of the

gluten in the dough is accel erated. When, t j 0i ni ng apparatus 1 supplies

a continuous and belt-1ike dough Sk@n_ﬁ_ 0 g 1irst conveyor 8. Fig. 4
hich>t

shows the joining apparatus 1 Apé’circunfeﬂlntial speeds of
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-the rollers of one group differ fromthose of the rollers of the other
group. That is, the circunferential speeds of the rollers 23, 24, 25, and
,26 of the group 20 are faster than those of the rollers 23", 24", 25, and
"26' of the group 20'. As a result, as shown in this figure, the parts of
each dough bl ock 6 that contact the robl/grs 23, 24, 25, and 26 are drawn
down faster by these rollers than the parts of each dough block 6 that
contact the rollers 23", 24', 25, and 26'. Thus, each separated dough
block 6 is nodified to | ong continuous dough | ayers. The recedi ng and
approachi ng novenents of the rollers fromand to the dough |ayers are
carried out so that. adhesion of the dough is increased. Then, the joining
apparatus 1 supplies a continuous and belt-like dough sheet 7 to the first
conveyor 8. Fig. 5 shows another en}gﬂL mely, 1', of the joining
apparatus 1 as in Fig. 1. i ncl ud (E?pu O of rollers 51, 52, 53, and
54 and the group 20" of the rollers 23", 24', 25, and 26'. The
cross-sectional shape of each roller of the group 20" is hexagonal. These
hexagonal rollers inpel the dough nore strongly than do the cylindrical
rollers, so that each separated dough bl ock 6
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is nodified nore effectively to | ong continuous daugh | ayers along the

| ongi tudi nal direction of the flow of the dough. The | ong continuous dough
-l ayers extending in the | ongi tudi nal direction of the flow of the dough
“have wi de contacting areas to contact each other. Thus, the thixotropy
effect is caused, resulting in the unit3yspf the gel structures of the dough
| ayers. Polygonal rollers may be useJ'for t he sectional shape of the
rollers. Also, polygonal rollers nmay be used for the upper rollers of the
joining apparatus in Fig. 1, so that the sane-effects as is the case as in
Fig. 4 can be generated. In the above enbodi nents, either or both of the
group 20" of the rollers 23, 24, 25, and 26' and the group 20 of the
rollers 23, 24, 25, and 26 or either or both of the group 20" of the
rollers 23, 24", 25, and 26' and the up 50 of rollers 51, 52, 53, and
54 is/are reciprocally swng or I|i (%Bn eci procal ly noved. However,
this invention is not limted to t rations. For exanpl e,
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-the di stances between the opposite roller pairs may be changed so that
their pressing novenents are sequentially generated between them from above
,downwards. Also, the distances between the opposite roller pairs my be
alternately changed in the vertical direction such that the pressing
movenment s between the opposite roller pgigs are alternately effected in the
vertical direction. By this invention gel structures in respective dough
bl ocks can be joined to each other by repeatedly providing pressing and
vi brating operations to the dough bl ocks, so that the dough bl ocks are
def orned and pil ed upon each ot her tc()F,'ctTG ay&. Thus, a conti nuous
belt-1i ke dough web can be nade. aivrsed 1. An apparatus for joining
dough bl ocks to each other conprising horizontally and oppositely
positioned pairs of rollers (20,20') being provided in a plurality of
tiers, the :




“rollers being rotatable and arranged such that the distances between the
upper roller pairs (23,23') are sequentially greater than the distances
Jbetween the lower roller pairs (26,26") ,the distances between the roller
pairs (23,23')(24,24"')(25,25)(26,26") being increased or decreased when
dough bl ocks (6) are supplied between tdigsroller pairs, so that the rollers
provi de pressure to the dough bl ocks or rel ease pressure fromthe dough
bl ocks as the dough bl ocks are inpelled bel ow by the pressing and rel easi ng
effects and the rotations of the rolle erehy the growth of gluten and
the joining of gel structures of the d??;é W%are accel erated, and
whereby a continuous belt-Ilike dough s An apparatus for
j oi ni ng dough bl ocks to each other of claim1l wherein the circunferenti al
speeds of the rollers are the sane, or the circunferential speeds of the
| ower rollers (26,26') are |lower than those of the upper rollers (23,23").
3. An apparatus for joi.ning dough bl ocks to each ot her of cIa|n11
wherein the circunferential speeds of the rollers (23,24, 25, 26 |that are
positioned vertically wthin one group differ fromthose of tfie rollers

(23',24',25',26") that are p05|t|o\ed VE Carry~w in the g¢gther group.
E:.
A
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4. An apparatus for joining dough blocks to each other of claim 1

wher ei n t he sectional shapes of sone of the r¢TRELS cyt+heeq cal . 5.

An apparatus for joining dough bl ocks to each]o HISMCEMENTaSHEETl wherein the
sectiong shapes of sorre”mnglwlnﬂuuﬂlﬁmm 5%, $3, 54)" aré porygpnal . 6.

An apparatus for joining eachfof h€6 ®OCchgmgm | 1} wherein the
sectional shapes of sone of he r8i1&rs*are cyl{ndrical and ppl lygonal .

7. An @lgimsat us for joining dough bl ocks tp € lfai m 1

wherein a cutter neans (5) S prow ded near ap_inlet opem ng off the
appar at us An 2 HinsOfol icinfie \de ; ¥:

pe.v

each ot hePppasite

| evel of dg ah 1S, 3

0 ALADIC 'S arrafged such tha p ances Befwee
cutter ."("“o"i' He e Ao UgH AP SR "'o"ij - GE -0 A
met hod f 023,28’ naeG : 26 thadi A - .

i essure from the dough blocks as
the dough blocks are impelled below by the pressing and releasing effects and the

lower rollers (26,26°) are lower than those of the upper rollers (23,23°).
3 An_apparatus for joining dough blocks to each other of claim 1 wherein the
-circumferential speeds of the rollers (23.24.25.26) that are positioned vertically within
o/

4, An apparatus for joining dough blocks to each other of claim 1 wherein the
sectional shapes of some of the rollers are cylindrical.

6. An apparatus for joining dough blocks to each other of claim 1 wherein the
sectional shapes of some of the rollers are cylindrical and polygonal.



oppositely positioned pairs of rollers -that—are—provided-in plurality of
tiers, the rollers being rotatable and - the distances
bet weeti the upper roller pairs are sequgﬂlmmﬂqu EB[I% han t he di stances
bet ween-the | ower roller pairs, character+z or changing the
di stances between the roller pairs such that the di stances are increased or

decreased when dough bIocks are are supplled betmeen the roIIer pairs, so
t hat the : o g 2

pressi ng -
the grow

are accelerated, '.'n". a CONTI NUOUS “.’ T1ke dough sheet is made.

9. A method for joining dough blocks to each other using horizontally and

oppositely positioned pairs of rollers that are provided in plurality of tiers, the rollers
being rotatable and arranged such that the distances between the upper roller pairs are
sequentially greater than the distances between the lower roller pairs, characterized by a
step for changing the distances between the roller pairs such that the distances are
increased or decreased when dough blocks are are supplied between the roller pairs, so
that the rollers provide pressure to the dough blocks and release pressure from the dough
blocks as the dough blocks are impelled below by the pressing and releasing effects and
the rotations of the rollers, whereby the growth of gluten and the joining of gel structures
of the dough blocks are accelerated, and whereby a continuous belt-like dough sheet is
made.
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