-*, e3ey| \yy$(6T\ QN DESCRI PTI ON Beating and Rolling a Food Dough Belt FIELD

OF THE I NVENTION This invention relates to a prior treatnment for various

»ways .of formng fernmented dough, such as bread dough, and, to
an apparatus and a nethod fox rollingla fernented dough belmm‘mmmm“ﬂmmuw

surplus gas fromthe fernented dough, to nake uniformthe |nter%

structure of the dough, and to convey the thinly rolled dough belt to t he

next processes. BACKGROUND OF THE | NVENTI ON The purpose of the rel ease of

the gas of bread dough is to renpve the carbon dioxi de wthi nM‘MNWH mmmm
dough, to make uniformthe tenpePESGRIBN®ONuni dity of the br

equalize the density in the bread ronot e .t he devekm@ment of
gluten and the conti nuatio%‘r’o‘f5x P%&Mgaengg%&os&f’gn function based on the
new activity of the doug @,1\ Wg Sl Qo Baasligk By Met hod, by Daijixo
Kari she). The convention ans for solving these problens was to roll a
bread dough belt between rolling-rollers facing each other that were
installed in a so-called nolder (see JP 44-6607 B). Wen viscoelastic food
FHEZD AH B ANVENTION: hani cal |y fornmed, no elasticity of the food
dough is necessary. Conventionally) to mechani cal |y form viscoelastic food
dough) it is necessary to generate a stress beyond the yield point of the
elasticity ofuidavbRAdnd8HARs tFdlpribi bt efit IHCVANLES wdyRiof\Dimidd 1S
al nost inpossible to naturally recover the lost elasticity. Therefore, as
t he el astfexménted dduph,fsach addurgbldldsughrandrmﬁmﬂlhrly,rtocmﬁeppamtnaandal n the

quality of the fernentated food praqduc ke bread) the manual wor k of
the ski | lacmethod fomeodlinga feor edéqu ilétf&‘ﬁpﬂléaiﬁ%}é §56ﬁ5215ﬁ% ﬁe f ood
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conpri si RYnvey the thinly rolled dough belt to the next processes.

BACKGROUND OF THE INVENTION

The. purpose of the release of the gas of bread dough is to remove the
carbon dioxide within the bread dough, to make um'fdrm the temperature and
humidity of the bread dough, to equalize the density in the bread dough, and
_to promote the development of gluten and the continuation of the water
absorption function based on the new activity of the dough (see page 53 of
Breadmaking Method, by Daijiro Karishe).

The conventional means for solving these problems was to roll a bread
dough belt between rolling-rollers facing each other that were installed in a
so-called molder (see JP 44-6607 B). .

When viscoelastic food dough such as bread dough is inechanically formed,
no elasticity of the food dough is necessary. Conventionally, to mechanically
form viscoelastic food dough, it is necessary to generate a stress beyond the
yield point of the elasticity of the food dough. But, in such a mechanical
forming, it is almost impossible to naturally recover the lost elasticity.
Therefore, as the elasticity of the food dough is very important in order to

maintain the quality of the fermentated food product like bread, the manual



- conveyers, arranged in a series, in which the speed of a downstream
conveyer is faster than that of an upstream conveyer, and a plurality of
rolling-xollers are arranged above the conveyers (see JP 44-660? B, JP
60-52769 B and JP 2917002 C). Patent D@cunent 1:JP-S 44-6607 B Patent
Docunment 2: JP-S 60-52769 B (referring to Pages 2, 3, and Fig. 4 ) Patent
Docunent 3: JP 2917002 C (referring to Pages 2, 3 and Figs. 1 - 5) Patent
Docunent 4:JP-S51-15107 B According to the prior art, fox exanple, when
rolling-rollers nounted on fixed axes stretch or roll a bread dough belt

t her ebet waenk of sheskilled oraftesanwas alveajts matixkdghtheep tocesy obfordiisghar ged
but, at tgle%]z me time, the gluten structure in the bread dough belt nay be
damaged. ‘;‘“&%venti onal Iy, when various kinds of bread dough axe

stretched or mv.. i a_thin, bel t de,frgma.thick.belt, winkles my
be gener at ed T&HE %hbﬁgﬁg%%%pmwgﬁ%c%ﬁnﬁo% VAP RE @BPAFALIASS [y ead
dough, nee¢hgsliveahe@®Rde by t r I t is
stretched or roll gd vvhlle gegﬁm%lfg%?}gés&hg% 1Iédpﬂaﬁlgn&tp%érgggsr ?daﬂégﬁﬁgfygler, t he
gl ut en st remvapess, arrahgediraded@sgin walidh tise Spgedest.a &hivitRYafcobiMeyer

I NVENTION, .3 In.order to, solve the problens as descrjibed above, this
i nvent i onibfasierihan &Hq HPmuaaTreasy Conyeyasi and gpdunality of ollingmeBerst ood

stract ur 25y AEral SRR the UAvPLs (1B He B k7 % 1 o 2EUTOBE mat p O
i mpacts, vphrad2@)s or the like. The fluidization of the bread dough is

controll ed by using such properties. According to this invention) a prior
treatment for well controlling the quality of bread (taste) flavor, etc.)

becones possig8at Document 1:JP-S 44-6607 B
Patent Document 2:JP-S 60-52769 B (referring to Pages 2, 3, and Fig. 4)
Patent Document 3:JP 2917002 C (referring to Pages 2, 3 and Figs. 1- 5)
Patent Document 4:JP-S51-15107 B

According to the prior art, for example, when rolling-rollers mounted on -
fixed axes stretch or roll a breéd dough belt therebetween, fermentation-gasin
5 the bread dough belt may be discharged but, at the same time, the gluten
structure in the bread dough belt may be damaged.
Also, conventionally, when various kinds of bread dough are stretched or
"rolled into a thin belt made from a thick belt, wrinkles may be generated on
the surface of the belt because of properties of the bread dough, mechanical
conditions, etc. Further, when a bread dough belt is stretched or rolled while

air bubbles are kept in the surface layer, the gluten structure in the bread
dough belt is harmed.

SUMMARY OF THE INVENTION




.~According to this invention, a plurality of rolling rollers nove
sequentially upstream from downstreamto beat and roll a fernmented dough

- belt being conveyed. Consequently, surplus gas existing in the belt is
“rel eased upstreamof the rolling rollero, The first neans for solving the
problemis an apparatus fox beating anékrolling a fernmented dough belt
between rolling nenbers to release the surplus or unnecessary gas fromthe
fermented dough belt, conprising a first rolling nmenmber having a plurality
of rolling-rollers, each of which noves sequentially upstreamfrom

downstream Heahr8eRtWlsdlOk tBe b?@bl@ﬁ% g@étclg‘lig}%gi d&v%ﬁ%ﬁi?iﬁg%nﬂwp?%\éﬁgso nd

rolling nmenber, which conveys and ough ween I rst

and secontoltislg inegnséobes] sasifgegaseeithtn feanen fedrfos@douRl, tHeh BEPRbeN i s a
met hod for bgﬁti ng and rolling a _fernmented dough belt between rolling
menbers t BOREN e oM desmrpetheglutemaeterk.y gas fromthe fernented dough

belt, conpri g eating and rol,ljing,the dough belt bei .conveyed on a
conveyi ng and%}pegﬁqisﬁﬂ'lcttﬂﬁ Bﬂ?m&d éf“%hubaaq 2Py Rﬁrt]reélelaﬁﬁﬁ?gbﬁzédby beats,
sequenti ajyhy Vi PSSk f]f]?én PN - Q elt..

. Accordi ngl y?agﬁb:\/ﬂ%‘aa:t&?% OS?WFO i'ng roﬂ%@%%@ioﬁgﬁggﬁggat OLE Supst ream
r om downstomtxnllpd dly Wxnk sehlpregertidd.ch i ncl ude fernentation-gas in the

surface | ayer, of éige dough belt, while the roller rolls the fernmented dough
bel t rmonment arfMcgrdingdorthenineandioms a pros trepitueng dor eniontioliogghebel t

t . i | ) 4,BRI EF DESCR| PTI ON OF THE DRAW NGS Fi g.
Ep:hgagmaaééﬁgﬁgfﬁ%éggeé%’ Sﬁé’PF’\ﬁtﬁ\)\/ GEORRS EREY fehent of this inventi onl. J
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Fig. 2. Fupstréea) frohodewassmhaems beat asWrell sfuFmditb@dodkh. beati Being( b) shows
a schematic view of an enbodinent _of this invention. Fig. 5 shows "a

schemat i cCPRERYOH e WIsegreniiompins gas existing imvthe belt is Felgasal shows a

schemati c ' viiew of j;anot her enbodi nent of this invention. Fig. 7
shows a sgﬁéﬁr\aé | ceg%eem&ﬁ'&g&gpﬁ'al |y cross-sectional view of the enbodi nent

o 08e- Sect i onal o eaner R L A AP p S (BB bR Y
rolling a fermented dough belt between rolling members to release the surplus
or unnecessary gas from the fermented dough belt, comprising a first rolling
member having a plurality of rolling-rollers, each of which moves sequentially
upstream from downstream, beats and rolls the dough belt being conveyed,
and a second rolling member, which conveys and rolls the dough belt between
the first and second rolling mémbers.

The second means for solving the problem is a method for beating and
rolling a fermented dough belt between ro]li.r;g members to release the surplus
or unnecessary gas from the fermented dough belt, comprising beating and
rolling the dough belt being conveyed on a conveying and rolling roller, by a
plurality of rolling rollers sequentially moving upstream from downstream on
the dough belt.

Accordingly, a plurality of rolling rollers moving sequentially upstream
from downstream push back bubbles, which include fermentation-gas in the

surface layer of the dough belt, while the roller rolls the fermented dough belt

momentarily, and then release the surplus gas from the dough belt upstream
of the rolling roller.



-"Fig. 9 shows a schematic view of a planetary gear nechani smof an
enbodi nent of this invention. Fig. 10 shows a schematic front and partially

-cross-sectional view of another enbodi nent of this invention. Fig. 11 shows
~a schematic view of a planetary roller jrechani sm of an enbodi nent of this
invention. Fig. 12 shows a schematic Vﬁ%MlOf a planetary roller nechanism
of anot her enbodi nent of this invention. DETAI LED DESCRI PTI ON OF THE
PREFERRED EMBODI MENTS Fig. 1 shows a schematic el evational -view of an
enbodi nent of this invention. Axolling apparatus 1 conprises a rolling
menber 10, such as a 5 planetary roller nechanism arranged with rolling
rollers 11, and a rolling nmenber 20, facing the rolling nmenber 10, such as

a conveyi BRIFFDRICRIRTION @F THENDRAWINEG S aneter. A gap is arranged
between the planetary roller nechanism 10 with the rolling rollers 11 and

the rolling roller 20. A dough belt is supplied in the gap via a supplying
conveyer 30 Qlled to,a predeferm ned thickness by the beating or
striking rol I%iqggi Qi%PWé rass"}t?ng?a‘ac @i@%}&ﬁ@g'yi% of e embosisnent ofthis A

di schar geippineyer 40 is arranged to be connected downstream of the
conveying rolling-roller 20. The planetary roller nechanism 10 conprises a

plurality of Rigahehewy arsuﬂemr,idé1emwoam-m»a@f%@%@ﬁ?@gpﬁgﬁf etﬁﬁa”p' €,

a circular orbit as shown in Fig. 1). The planetary ro
rot at abl el¥¥BROR.hei r shafts 13, each of which is secured at equal

intervals on chrgle of wheel . .Eac f the planetary xolling-rollers
11 is arrang dga‘%! 8ﬁ8wtsr"f‘es 68 en‘ﬁe‘é’&r}ftgé&n@ trdwgymip Eapveyer 30

and the rol I'ipmg. 1G)sBEwd% Safdhighit B bPOShE DOk no-rol lers 11.
) Fig. 4(b) shows a schematic view of an embodﬁnent of this invention.
Fig. 5 shows a schematic plan view of an embodiment of this invention.
Fig. 6 shows a schematic elevational view of another embodiment of this
invention.
Fig. 7 shows a schematic side and partially cross-sectional view of the
embodiment shown in Fig. 6. |
Fig. 8 shows an enlarged schematic side and partially cross-sectional view
of the embodiment shown in Fig. 6.
Fig. 9 shows a schematic view of a planetary gear mechanism of an
embodiment of this invention.-' _
Fig. 10 shows a schematic front and partially cross-sectional view of
another embodiment of this invention. |

Fig. 11 shows a schematic view of a planetary roller mechanism of an
- embodiment of this invention.

Fig. 12 shows a schematic view of a planetary roller mechanism of

another embodiment of this invention.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

Fig. 1 shows a schematic elevational-view of an embodiment of this

invention. Arolling apparatus 1 comprises a rolling member 10, such as a



-"The planetary rolling-roller 11 revolves in the direction of an arrow A as
shown in Fig. 1 on the axis of the wheel 12 in accordance with the rotation
~of the wheel 12. At the same tine, the planetary xol Ling-roller 11 rotates
in the direction of the arrow B shown gn Fig. 1 around its own axis by
contacting a .-, fiiction-belt 14 with the |ower part of planetary roller
mechani sm 10, in accordance with the rotation of the wheel 12. The

pl anetary rolling-roller 11 rotates around its own axis and, at the.sane
time) it revolves on an axis on other than its own, such as the axis of the
wheel 12.plametiey syibednethamivel, urrangef wifterdlliagaiollieys 19} hh@a-rolkhers 11 is
deci ded by the speed of rotation of a wheel 12, the speed of revolution of
the pl aneBgmparct,ifagingdihesrodling neembee 18 hsuakeay aidonveybmsan g rolling

pl anetary_rpl Ling-rpllers 11 are rotated forcibly by friction with the J

f ast ened ’fq]‘feftwjgﬂ-ao%:ge ﬁ%t%oﬁgqmlﬁfg?ngedgﬁwp% tilétp anedarnroliare

pl anet ar y. L t440 ther «th t hat, of, t he

f ast ened ﬁeg%%ﬁéﬁt@é.@%o@%%%%é ]t%%n(?gﬁg?logﬁl% eﬁ'gibcar P8Hg}6ut by
neans of belt i§sapplied &k ithe gapdhasssigplgid@eohalyler Wot iy a5liablea speeds (see
JP 2003-176904A) . Using this means, by changing the speed of the endl ess

friction-pradeteranined thicknessshy thebeatingangtrikhee raiiatirojlers10cndthef t he
pl anetary raollers .. Conse nt|y, it becones possible to adjust the

rel ati onsﬁqnpveé’é?%éiﬁntgh@qfeé%utAéﬁ BE%%C%YPWH@Q’@@&F?HQG@‘&@ g@i ty of the
pl anetary &g}ﬁ-” g cal cul at ed

xol I'i ng- c%ﬂr?{aégﬁé%dt tsﬂ%gﬁ%gggﬁ%éﬁ .éﬁéﬁ?&g]%{]'ﬁeé‘?%gxanpl e, a gear having
the sane di afftfeaslanstdrysicdleratedinmamhl o e@ﬁgﬁ%bya pl0@hlitPbf phgephgnet ary
rollers. A _gear engaging the gears of the planetary rollers and having

vari abl e gd ltmovagaid; ars endleiss ozhit oy edainple recirentaeorbit astshowanial ut i on
| l.ers, Therefor the rotation velocity, of the_ planetary

of the pl anetar 0 ,

rol | er spcgf“g' ' zﬂi‘ﬁéganﬁ?géfom 3 Illiia're F%WP%&% 2hp - shafts LB; earhr el | er

20, actin ' t he ] ttary roller 11 actin
as anot he?lh?%??sf%\%%é@@gh?&gggoﬁgidédge[]og%wg%{f/é?é)d/ bet ween t hem Tﬂe

di ameter of Herhraflthe padetalk rolBd gt ®lless UBLs &ﬂ@ﬁgbﬂ%ﬂor? thd eraabFdineol | er
11. The rollletrj@ng roller 20 is rotated in_ the conveying direction of the

dough bel 8usfgceyofithefeering nanvayer 89 and the rolling ablev &0 fackmgithdough 50 is
ol 1 ng- rBiAtetate Ao tals By g™ hat 11 ve, the Bl anetary Tollers 11 are
moved upstreamd JRmMeSAMNRAGAR Pollb 11 revolves in the direction of an arrow A as
shown in Fig. 1 on the axis of the wheel 12 in accordance with the rotation of
the wheel 12. At the same time, the planetary rolling-roller 11 rotates in the
direction of the arrow B showﬁ in Fig. 1 around its own axis by contacting a
friction-belt 14 with the lower part of planetary roller mechanism 10, in
accordance with the rotation of the wheel 12. The planetary rolling-roller 11
rotates around its own axis and, at the same time, it revolves on an axis on
other than its own, such as the axis of the wheel 12.
As the speed of revolution of the planetary rolling-rollers 11 is decided by
the speed of rotation of a wheel 12, the speed of revolution of the planetary
rolling-rollers 11 can be changed, if necessary.
The planetary rolling-rollers 11 are rotated forcibly by friction with the
fastened friction-belt 14 as shown m Fig. 1. But the rotation of the planetary
rollers 11 may be carried out by means other than that of the fastened

friction-belt 14. For example, the rotation may be carried out by means of a



-“relation to the bread dough 50 bei ng conveyed, and the rolling position of
the bread dough 50 is al so noved upstream from downstream Aplurality of
-planetary rolling-rollers 11 repeats such a novenent sequentially.
Consequent |y, bubbl es which include fegnentation-gas, in the bread dough
50, are transferred to the upstream side of the bread dough 50 and

di scharged at the upstream side of the planetary rolling-rollex 11. In the
prior art, a planetary roller mechani smwas adopted as well. But planetary
rollers in it nove in the conveying direction of the dough belt. Fig. 4(a)

shows a sghanatil j | SR BRIt A HT h yCc vie
of an enbodi rr'e%?%o%ﬁ(?%éﬁgﬁ} nven'P ?%hﬁthwmﬂggggfﬁgpgsgﬁtﬁ‘g0%‘%}3@?92@%},, \/mv'enwa

pl anet ar ytsnilg #his bledrm, dyah aanting toe kyéskotihd srdless fovied -beRbelt oms -
upstreamon ralling-contact with the do;&h belt 50, the dough belt 50 is

rol | ed t Hpossiblegachange she rotaibng yelokityet thatrdanetaryasllers the outer |ayer
- of the d h belt i d shift d t h fore, th i r bubb
50-1 |/ o GHRITEERELY 1 Deromach Porsible g Awtt MiecrelnpmshigipiverBdboer,
" Ted o . ‘ T o g
scco i RO ARSI BB AR PR 210

I't shoul dedrey rmadmba@.fatierm;dl@alemeﬂrfenirﬁ%-@émtam sﬁmm&ﬁb@@l heR g9 anetary
roller 11 pushes back the air bubbles, including the fernmentation-gas in

the outer |ayér aspthercexaronte, dogapr havinghbe sputa dametiedes oistaledini | er 11,
dth i r ybubbl i sh th t I e ho) in Fig. b
The dougntish tepectiut Flattnthediaf Rty therS VA eahf eneacme e soavael  of i or
t hat f 1 b ; 31, bel t
Conveyor -4 il sollels SRAUIELiLELAALIOUHE A He o SR ERALLA? De

wri nkl es) theltentappg thi@pewlatiohhd the @igh smade roflefd)i SThsRbskedehiofvtations t hat
it swells ér@gigtl The_ i nsi de gﬁality of the bread is fine as a whole. Fig.

2 shows aVv tle pranatavy eollexrs eanebe changedhhsetl nethebfrevbhdidmvent i on.
Fig. 3 Shé)""sd{‘f‘ schematic side view of the enbodinent. In this enbodi nent,
the orbit % he pl anetary rollers 11 is not a~perfect circle but has a
recess al ong A iR | oS Mitife JA t f.oly.0w t he
descri ption about gﬁéﬁgg%g’ 8?)#7%%%&% S asgtng%élgégftggﬁée}{%‘ri‘?fsi}f‘l agé}t)aglﬁ%&nt will

be abbrevidiedl] Sttaig as@hotheptaliaganymber,@lls Hdoasle beU 50 orBfegedes 65
arranged ,élt equal. intervals in a wheel 64) and guided in the radial

di r ect i onPeiwepTotham. sThetiemptenofthecrolinggoler 20ilg darges thanthat ob7

out si de ofy.a wheel .$4.. As j.ournal s A of.shafts, 62.are caught,.in grooves
66A of thg%aélreg%?’eﬂﬂfe_iﬂsl'q, %Wﬁﬁ%&@%ﬁ@%&%lﬁ%@ﬁﬁ@ qlé?@goéll are
regul at edOffhéH@uél?gbR%djb{'%Cﬁgi%mxw efore, when the wheel 64 rotates,

the planetary rolTers 61 revo ong grooves 66A of the grooved cans 66.

8 The pl anet adsyilhokiated abbvephradpddughndi is esll stbvinshuphamgap G betwasser part
of the pl f}g‘gt ry roller mechani sm 60. Then, the planetary rollers 61 rotate

in the di FPiagietary rollingrmodler Blandsthemolling rpher 30 facinghtyy hmingthaty a
fricti . tion wh h gl anet ller 6 al

ber | pher aliad; & p1An ey RBMel t B Biet el ORS00 B Rt B, B ho T
ar ranged. ré}a€iehdiotlelbrehd oight AEENBRH v L harﬁf‘ﬁ% gﬂ%ﬂ?@sﬁ?ﬂg e 61

rolls the bread dough 50 can be | engthened. A gap ness of

t he rol | ebiréadedouglobtis alscrovbé upsticadn frun ddpusteshhy Arplupalitydefdown
novenent Oiﬂl{ he pl ganet ar)b@réol |.er mechanjsm 60 or the roller. 70. Wen bread
dough is PHR&Lar B?]B&EI’SP § d 2RP aats BicBr ampvienrendrseqwensialls | i ng rol | er

but al | ' d
Fer mont at Lons gaiertg bR LR 2ol oo B BRS R B Bhead URut TS Bnen
addi t i onahretreefdrbdso fee ﬁﬁfsﬁ*eﬁﬁﬁsilaﬁto‘f@ﬁél bRed ®dblBH-HCA ERistRafitd £ Supply
conveyor 30, the bread dough 50 vibrates up and down in the sp ace E,

whenever Bhnpsireanysideldfithg plahétary ralligtrqglbasks above the sp ace E.
Consequent | y)I speci al | th(i fer mentﬁtti on-gas.remaining in the | ower |ayer
of the bread ngawrw gé, 2 dlanetagy roller mechanism was adopted as well. But

planetary rollers in it move in the conveying direction of the dough belt.
Fig. 4(a) shows a schematic view of some prior art. Fig. 4(b) shows a

schematic view of an embodiment of this invention.



-"Moreover) if another roller with transporting and rolling functions is
arranged between the rolling-rollexs 20, 70 and a feedi ng conveyer 30, to
-increase the nunber of the spaces E under the dough belt 50, it will be
easier to have rel eased any residual fernentation-gas within the bread
dough belt 50 fromits upper and | ower surfaces. Further, when the rolling
roller returns downstream fromupstream the rolling roller nust be lifted
above the dough belt. Accordingly, when the rolling roller reciprocates

al ong the dough belt, it may be |ifted above the dough belt in its

returning prAessdinke tBidHbiioefartheherla plaget - £811dS1Ngitatdsmi ted to that
of a planetary roller nmechanism Fig. 5 shows a schematic plan view of an
enbodi nenengfclopkwiseranhmiayes dpwastressn fiaom ugsarearhenrmwllingrgontact et 1

i i i 9 c i di i f the d h bel
hotre torinodmeR negt AT, e el bais BoSeqoran imb © Butahedts bpgbiaider nesd
t b | a . i I i that the b . h i
bei ng. coneneh A g fid e SR BEOE S SN AN pENNerh BB LKL ohe oy be
arranged diogg@Bidany. t Thehefosd ntBetdiPBuBblds -1 NaNsdRferefSnS e%rfd”éleF' 9. 5,

and the two sets may roll the dough belt also in crossing diagonal
di r ect i ondayemnf thelbxasd doweghgas i nsi de the dough belt. Furthernore, the

dough belt 5Q.is rolled re preferablé by EWiTe m nutely vibrating
rol i ng-rol | ROYEYeRHACEREMNG tQ thisgnaentign ja wilaretasy sodn Ll Fotate2003- 61561,

of this a h -t j i Qnak Vvi,e fx @

enbodi men{amg t hi al?dr.“gleor\{,?lsg%%‘f\%agl}%@\%n%ﬁ%ﬁé@ﬂﬁec&%%ﬂ%%é@aosf an
enbodi mentshofvrt it Fig. aeNt i1@Bholtidbe SotdP¥Batdin Y &hYedin&@ndithes si de view
of the enbodi nent. Lower side frames 5) ? are arranged respectively on the

ri ght andihe¢ntien dee ptinetabpseller 1Uppehesbdek thambsbabdles; ingkediagrtheged
respectively above said,.side frames 5, 2. fiyst conveyer 15, a large

di anet er &‘c’)]lyrflﬁ?tafynd%ﬁlé‘% FQ%RPF%TWSBQQW%QI%a?%g i 1OgEng YRSSER AR SHEE bel t
9, for ex . S nvewer 17 further
dounst roas as 208 L LS PO BRI 8 D IS BRI BUNEYRR et Palib, o
7' . A rol [Rig. a@¢halhe dbddh beltdk reNe@Befdbdd thd PRadetaserdianmiemdakber 13.

A p ath fox conveying the food dough belt 9 is set up between the roller
mechani smrellenslat fase leachotheniefamedidtera dgughTiskettagidt eotiveped posi ti on of

ot SR T TR i £t B
i 13 i 9
oL 1 12 AR O 0L bkl O8L Bl ARBNANIS el AOUBeT { ©

13,, and tihswsHs@nealtpNVENEindide q@sility lf3hé Bresd abAUR asbiilvhaleso may be
arranged verti_calglhél. In the latter case, the food dough belt 9 is conveyed

vertical ly, afg. owst & sechemahiafiont viewaofdhersecond esyb adyment bfthisf aci ng
each ot her. [

E R T M A E RGN ST LR
o e, ik SRy dler TS ORI AR
a recess along the peripheral surface of a roller 70. In the following, the
description about the same components as those of the first embodiment will
be abbreviéted. |
Shafts 62 of planetary rollers 61 are put in grooves 65 arranged at equal
intervals in a wheel 64, and guided in the radial dixection by grooves 65. Two
grooved cams 66 are fixed to a frame 67 outside of a wheel 64. As journals
63A of shafts 62 are caught in grooves 66A of the grooved cams 66, the
movements of the planetary rollexs 61 are regulated in the radial directions.
Therefore, when the wheel 64 rotates, the planetary rollers 61 revolve

along grooves 66A of the grooved cams 66.



.~The roller mechanism 11 conprises a plurality of rolling rollers 11R
rotatably supported at their ends by a pair of supporting plates 11P fixed
-apart fromeach other on the shaft 23. The rolling rollers 11R are provided
as an exanpl e of nmeans for sequentially, beating and rolling the food dough
9. Aplurality of planetary rollers 11R are arranged respectively at equal
intervals on the sane circle, the center of which is the axis of the
rotating shaft 23. In other words) the planetary rollers revolve in an

endl ess orbit by the rotation of the rotating shaft 23. Wen the notor M

rotates the n i { .t irectign A ,a plurality, of the

pl anetary r olﬁﬁgld%%ﬁaﬁz\%%l}%% 6}1nmto%§ ug)lsﬁlger?ltﬂ? gﬁ%ﬂ“@ﬁ%ﬁ%éﬂﬂbe#%ef

di rect i onpdat 6Dthd plamspart Fdlethne | t a i all eat the
dough belt 9 in thlé di rep)ti on er %]ﬁ%urg% JI;')@t hgﬁégugﬁ"’ Bgaﬁ%g&#ﬂ%é Ggi rection
V2 al ong THELELAtbpsTectipniis thetdmow\B as\dhowEhin Pi@nesap byr dbh't@étiﬂ-%g i's
fixed on he.sugepi)r#%ng shaft 11S. A p]anetary gear 11Gis fixed at the end
of the su%%ﬁ??? G- sHaf tApeerion PeHEL Dlongieay roller Slgagenove alore gear 25G

arranged hin j I\ O @t at.kng, shaft 25. In a _central concayity of
the rotat Png&)ﬁg@fg df%@axﬁeé)}l%ﬁggﬁuﬁggpﬁéﬁﬁﬁ%ﬂ{ew §gr‘3?ﬁﬁ@r%lrélﬂg@¢1e
rotating stabtdidply, shedppantedvas Fhhens et! - ery 28,4 which
is fixed to the gay'ma 7' . The rgt ating s%de{??l%)ftlb'@ g%%?@r%@%e&fl M2,
such as adgughdfotas be Tengthiened, when the notor M2 rotates the rotating
shaft 25, the,rotatin haft .25 rojates _the planetary gear 11G and then

t he pl anet arVAFgP I%Ea?ngfae%%? Bﬁﬁﬁ%ow-r&%idﬁow&mmbewmedfambt ation
of the pl aapid ; ' [ negccor dance wi.th the di.rection of
rotation ofﬁ%hga#g?%{rﬁ?/d roflgtalggﬂg{g%@gpt%ﬁm ﬁ{fncﬁt?ré’c’fq BeciepLy v of
t he pl anevatle rollée7011R - 11 circulating on the axis of the rotating shaft

23 are changed by the nmotor ML. Also, the rotating direction and speed V2
of rotation Whﬁhéirpaéld@nlahwsrroﬂbémoibﬁlybémée”rgaqﬂahé&wwa]laf(hﬁd_a&re

h db h d . F | t | ly, if th
ot or v PR e thisoPl o Betmseen a mianphazy roller andc Sedime coiayer, the
ticlockyg i th the. .25 G |
ok se oared Kty ARt B e BLEMANEEh By ofle solifie interacaiice on
its own axi s ,Whentdmwadditiondl apataEyhihdd fokhRd Béﬁf(@eisg E%@L—fﬂ%g&mt or
W se. _

anticlockwi se) on its own axis while revolving cloc
M2, and t ABAcH hrplyirenyeror 36,Ghedepadsldughr 50 aileratboalswirsed§Wh in the

anti cl ockyy their rqtating frequency increases gradually and becones
the sane ggi‘fe%%’ @Z\?BFV%@ Pﬁ%@]@éﬁﬂﬁ%ﬁg'?‘aﬁﬂbﬂarﬁﬁﬁﬁeﬁ@Ibbée thd 8padehs.

pl anet ar y (g I . continues. only revol ving.

Therefore, t Eg@é%s ’te?%gagggg%g%?ﬁtg glémp%zﬁ Iﬁ)%?ﬁmgi? Fﬁ%g"‘fﬁﬂgﬂg of

pl anet ar ythobtread ddizh 50derakssed of the revol ving speed V1 and the rotating

speed V2 of e planetary roller.11R The revolving direction or the noving
direction of WPREOKeRAbaRptheraoller witiRtrespodsngrandieliagfunegoss fsect i on of

the nmotor N2 t | anetary rqller 11 ves downstream from :
upstream or uggtﬁr%teeg%]r%?gﬁie%8aiﬁ5?@§?ﬁs%'QIQI a&f‘séﬁgf"gmt%@nd’ley%ﬁﬂow of a
dough bel indpeastotheomy: ' ' L1 8CH] .of .rqtation of the
not gr ML.. The srrﬁcg)téati n%y’glgro gg%fig%%en@? tﬁﬂg@r{g%g? Pﬁgﬁg)ﬁiteﬁ&\}gvﬂﬁ%{eﬁsﬁranet ary

rol I er 11F keyrreleased duy residunalformpetdiompas RetHinthe HrMd db&sh belt 50
from its upper and lower surfaces.

Further, when the rolling roller returns downstream from upstream, the
rolling roller must be lifted above the dough belt. Accordingly, when the
rolling roller reciprocates along the dough belt, it may be lifted above the
dough belt in its returning process. The orbit of the rolling roller is not
limited to that of a planetary roller mechanism.

Fig. 5 shows a schematic plan view of an embodiment of this invention.

The direction that the rolling roller 11 moves need not coincide with the



-"The rotating speed V3 of the peripheral surface of the planetary roller 11R
Is the sumof the revolving speed V1 and the rotating speed V2 of the
-planetary roller 11R The speed V4 of the peripheral surface of the
conveying roller 13 is controlled to b% equal to or alnost equal to the
speed V3. In Fig. 6, the planetary roll"er 11R, in the |ower part of its
revol ution, noves or revolves upstreamin relation to the conveying
direction of the dough belt. The revol ving speed of the planetary roller
11R is V1. The rotating speed of the planetary roller 11R is V2. The:

of the comvnynnc e EEt e BT Lo e o JRihAG iR cion Of

of the conveyi'ng an €on of

the pl anetetatimgpshaeft of 4Rollsn Arollienasd het BE i en AL QNS (iotn%%ﬂ%ar 25
n 0

gives the planetary roller 11R the clockw sé rotation (in relati V2) .
V3 i's confiisciien thyat the hnead/dongh fisbbingsconm@yedVl For damfRe StwtfsetdfV4, or

V3 / V4 = ﬁ%é onstait%. Tﬂe conveyi ntg)g roller 13 is rotated at the sane
speed as PRHE'BIY I SRCERANEIMY BIAY Do ariangedediagonallygo the direation of

E id | hani b dd h
5 Code. 30 HERRREs IhEwll bFRE 5l bd thE tefiero matall ot dposh bekelsand. vB.
The contr b cﬁ%‘ﬁim@df&oﬁ@mﬂiﬁcﬁohg,eaﬁ@ié’lreﬁs%%? %%s %&dﬁh@%ﬁ%}ﬁ%ﬁﬁt h

cal cul at ed speeds of the rotation and revo novene

pl anetary rolfustbennire, sheaopghtielbstis ruladumbes prefdrallydly ©fe i ipnet ary
rollers 11 bg—gati ng..t he Lloo dObl h belt 9. The beating direction of the
pl anetary 't Iallé‘rg%)%li‘{n'éﬁ fH<00n RedprafangTdevine avsowrilndPor novenment

of the pl apegayiseno : 15 quality) quantity, direction) etc. of the
beating for foo% c]{(’)h%ﬁﬁggai)%(?ﬁjaéﬁg'ed or deci ded experinmentally based on the

properties offighe shoad «leiltfinafs eldvakiofXRRiw of hadBPb il &t ARG tions of

t he dough, achieved_degree of the fernentation, uneven scattering of the

bubbl es i HFYeAbughis. Aahdvess sehematit skdesievobdf ahentlmdimengtof this
invention. Fig. 8 shows an enlarged schematic side view of the embodiment.

Lower side frames 5, 7 are arranged respectively on the right and left
sides of a base 3. Upper side frames 5', 7' are arranged respectively above -
said side frames 5, 7. A first conveyer 15, a large diameter roller 13
downstream for conveying and rolling a food dough belt 9, for example, a
bread dough belt, and a second conveyer 17 further downstream, are arranged
in this order between these side-frames 5, 7, 5', 7". A roller mechanism 11 is
arranged facing the large diameter roller 13. A path for conveying the food
dough belt 9 is set up between the roller mechanism 11 and the large diameter
roller 13.

The longitudinal position of the roller mechanism 11 can be changed by a
lifting device (not shown). Therefore, the gap between the roller mechanism .
11 and the large diameter roller 13 can be controlled.

The path for conveying the food dough belt 9 may be arranged
horizontally on the first conveyer 15, the conveying roller 13,. and the second
conveyer 17, as illustrated above, but also may be arranged vertically. In the
latter case, the food dough belt 9 is conveyed vertically, and the roller

mechanism 11 and the conveying roller, facing each other, may be arranged
horizontally.



-~ A stretching or rolling roller 13 has a large dianeter, and a scraper 40
for renoving deposits on the surface of the |arge dianeter roller 13.

- Therefore) food dough being conveyed al ways contacts the clean surface of
the large dianeter roller 13, and is vented fiom adhering to the roller
13. As the roller 13 has a large dianeter, the surface of the roller 13 is
easily scraped. It is possible to increase the contacting surface of the
thinly rolled ox stretched dough belt on the conveying roller 13 by .
shifting the vertical surface 13 S2 passing through the central axis of

the ol anet arycoler MESDANLSN 14 LLOMLRG. WCLALEA S0 96%, 800 e

conveying roller t owar upstream di rection 9 bei ng

conveyed, r@tatshl9WiaibRakings B, 1naedatbeiicase byeltrnsidd ft{iase st wo stid aces

are in the sane position, the contacting surface can be increased by

i nst al | i ngptabagsseshd3donoepked th7a 'mrotohgdl owel apassarivomotort(adirsbnveyi ng
roller 13 és e Fig. . There is an interval L between the first and second
pl anes S ’_’L,tagﬂg’%%% -are perpendicular to the direction for transporting

f ood dough, ' ' . ngt.es. i Gkness,,0f ood dough
band 9 whi chai:élse glg?\gﬂl ?Ceﬂgérgg% %@%B%Fggépr%ﬁ’eggmgjéﬂgsoggrsa p forned
by a pl anegtatablyohiporfREARHEMeAds %?Qa BaBPRpogtine! 18esl PP &g@&" ding to
such an arrangenent, any slipping befween the thinly stretched food dough
belt 9 andpatidremrdagheotbér théhe shafyidng The todling Jollersr BRuarsdpinyiddtead ar ger

cont act-surface therebetween on the conveying rol]er 13, which has a |large
di anet er, aB\Fé‘ﬁn?HletoﬁélQ?@ﬁ\f@?Fﬁ‘@%fY beating apd rolinathe fopddough 9.5 A ast er

e foct | sPRas of ot e YRS T pfEBABRUER rhnedulBLP bE LT RO d o 11 10
posi tion ypshesamedirdlBetiosuiyt BYwhotH B thle3atis of BR¥Roiatink 8234 383- B

(JP-S61-100144-A)) of this applicant. The side frames 5', 7' can be
arranged othayewerdst theiplasiesaiywrolless révolvony epiengless|drbit Mydtherodatanelyi ng

pat h of t dough bel t as shown in JP-S63-54333-B (JP-S61-100144-A).
Furt her) ?ﬁe ﬁagﬁtgrglb?f&%&e the beating effect for food dough, the

1958 Shown WaensRs iAo RIE b Rl € bk PR b A B o1 10

i's xotat abﬂmdﬁppﬁ&h@%@ﬂe@&y%ﬂ@fﬂ LR rB®aREHn khe diteibnl V12opisilel 30 Shaft

14, as shown in Fig. . The conveying roller 13 is rotated by the notor M
and vi br athel dixection V& fertransp omsirigetheldoughrheltch rndy Iseqeentidllf deatithe

enbodi rTentdo(t)xfghtbheil’cs 9 ii1r1] \{:ﬁg t(fjfeq:tio% 9?%%%1' r%‘ildth%sd(];\?gl;llx 8‘(’3\?1;:9 in t]}ffe direction V2
along the transporting direction Va, Vb.

The planetary roller 11R ;'s fixed on the supporting shaft 11S. A
planetary gear 11G is fixed at the end of the supporting shaft 11S. The
planetary gear 11G engages with a gear 25G arranged in the periphery of a
rotating shaft 25. In a central c_oricavity of the rotating shaft 25, a bearing 21
isinstalled. The periphery of the rotating shaft 25 is supported via bearings
27 1n a frame member 28, which is fixed to the frame 7'. The rotating shaft
25 1s coupled to a motor M2, such as a servo-motor.

Therefore, when the motor M2 rotates the rotating shaft 25, the rotating
shaft 25 rotates the planetary gear 11G, and then the planetary roller 11R
rotates on its own axis. The direction of rotation of the planetary roller 11R
is changed in accordance with the direction of rotation of the motor M2

rotates.

The revolving direction A and speed V1 of the planetary roller 11R



-"First, the data on the properties, the thickness Da, and the feeding speed
Va of the dough belt 9 carried in by the first conveyer 15 are input into
-the control device 30. Next, the thickness Db and the conveying speed Vb of
t he dough belt 9 carried out by the sqﬁond conveyer 1? are input into the
control device 30. In accordance wth ‘these operations, a gap T between the
roll er mechanism 11 and the conveying roller 13, the revol ving speed Vi,
the rotating speed V2, the conveying speed V4 and the resultant speed V3,
etc., are set. For exanple, considering the spring-back nature of bread

necassar y it 3Pk 1Y falf S Bnrh I B A R by 15 BBl < e
f ood dougﬂs@?fﬂ@fdt&ﬁﬁ%‘lﬁ%ﬁ&i nTEﬁdgge@&wé RRatisn OF thP%lERQng%HQr depends

on the revol vi ng- spee t he nunber of planetary rollers 11R and the

conveyi nglldpeertofg éhitsfovod asiuigle chdngahbpehadjatsteM i anddEdr dance with
the manufacturing speed and the nature of the food dough material) such as
its el asticit9r eramahods expbiinnumplyifthe mearer M2 ts stapped @indgthegnptars

i ti th f, beat inst, th belt 9 h db
the revorttle 3Btk fettiglothiesy it Hep i st 1 et g | bed
above. Th@ftﬁftﬂ%eéeﬂ@%'@'f€¥6l¥9§ ofk ee(%ﬁaﬂ%gitaggaﬁ% ﬂfe?%%a%azggor Iorab' y:

The fernmentationm of the ead doug egins a e mXi ng to
t he progrmdating ddokwise orritadbwangxishe Siatahgtiglaattddyeroflentla® sitatest ure in
br ead douqh is different._ The honpgeni zatijon, of food,doug}?g such as bread
dough carclpekwisedappnsislacknyse)can 1th @ wamaxiiovhHg ravelving clocksish.ng to t he

i t t t .ok this i ti.qn. | til d d h |i ie d h
Us rolled, t ReXipiemelpriice pdBerciee the gont AF Baei 8t (ransterred
downst r eaglbélafisei(of AARCLRRwISK) 288 th@ﬁ%taM%W%g¥ PhGeabes a¥ig of the

pl anetary roller 11R which Is slower than t the conveying-roller

13 (V3<V43nd beddmés sloe savhe\&3 tredreVélvang fepprenciy vithe ylaheaspmellendlB) | ppage
between the roller and the_dough belt causing the dough to stick to the
rol | er wi¥he planssaryerllerHéhstops Fotriimg and; contigiues Pty reHeling.y

Co | he. f. dust | . li ed h
A RSPERAb e eaemulig e Yo AT BB B e, "5
(shown i npfairg$ary’rolfor Pi'l@isgéomﬁo@‘ﬁpéﬁﬁ%%ev%g%p@é& mgﬁxgdttﬁe epaans; t he

pl anetary gears "'11R arranged i1 nside. Fig. OWws a schematic
el evat i onspeed ¥% of thapbametargrblied iRt of this invention. Atiming belt 51

and a plurality of tinnin uIIe%s 52, .with which the internal ear _25G and

a p: ur alj ity of etwolm%éir%ﬁgog@a ke mQvipg HERELEPA olﬁuﬂggp anetew; hrd)lRﬁre
g . HOA )

o oot ar y APBTR ey of ThERSENAL A SARE of e HALE 2! PR AR IR LAtk "

anot her esdlbd IR i d¥fes tddivwin StRVARTT @A ugd SMrd 18 drWRrd3h tir@h dondteddiRr

mechani sm 11, a driving belt nechani sm 60, which causes the planetary
rol | ers lirRrelatipe\olthe divestion néageughhelt beinggohebyedib determimad bt gk by a

not or Mb, ,such as.a sexvo-nptor, a rotates a plurality of pulleys 62
fixed to WQCBP%HQF%FOP#RBP@%%M% fLBeEptstle &éﬁ%@m ?néﬂﬁy TOIEHE he

e, ¢ ho B an S the gl FEete FhnBk 318 Rhebi o B Eabhel Aiesfs oFTHEN 01 62

Accor di ngrdatotdVEL, MiZention, it becones possible, w thout harm ng the .
gluten network, fox fernmentation-gas that is included w_thin bubbles which
exi st in a sUiFexasatingepeed B3 pf deedpermipheradsiurface dfsheqilenetady raHerf or t he

(netde o FRUYS,SLbreR O Lo R RoMRaNERYs 4nd, of 2 Ui gl 1)
planetary roller 11R. The speed V4 of the peripheral surface of the conveying
roller 13 is controlled to be equal to or almost equal to the speed V3.

In Fig. 6, the planetary roller 11R, in the lower part of its revolution,
moves or revolves upstream in relation to the conveying direction of the dough
belt. The revolving speed of the planetary roller 11R is V1. The rotating
speed of the planetary roller 11R is V2. The resultant speed of the planetary



-“According to this invention) even if many conditions of the bread dough axe
changed) the effect on the quality of the bread can be controlled at a
~mninmum and bread of a high quality can always be produced. Al so) winkles
generated on the surface of the roIIedngread dough can be suppressed. 1s
Further, the surplus gas in food dough*%such as bread dough, pie dough,

etc., can be effused, and the bubbles scattered in the dough surface can be
di scharged or released. Therefore, the dough surface beconmes cl ean. .

Furt hernore, though conventionally nuch dusting powder has been applied to

prevent b r pi h fr ering to a ralling apparajus, the
vol ume off@%gtﬂ%%%e?hgﬁgf#g%g &%ﬁ%@gﬂieecﬁméggegar}g 38@09’0:9?'ﬁ§r e’iﬂé? .
i nventi ony4Al Se @ivbReHE M FQRERNS 1pRA11LKe olleat9® %eﬁ_ar@hg preparations
and processes were needed to recover the elasticity of .the bread dough
| ost by t astiglckemsecrdtationndtthegeas 25hgiaen oe phrietaprolde@eni Rhlikat ed by

| M5 1.. An apparat us fox beating/and rolling a

this i nver};tqi on, 17 ,CL%_ ) S
f er ment edigekFesRotation (i Eelation) tong2 e nbiscaroliedhg & k angl (& as

fernentatf ¥&$s in the dough belt, conprising a first rolling nmenber
havi ng a ﬁ urality of rolling-rollers, each of which noves sequentially
upstreamtom downstream and beats and rolls the dough belt being conveyed,
and a second rolling nenber, which conveys and rolls the dough belt between
the first and/Ze¥VamdVBol Mg VW iiEs/4, 2r V8 ¥apaCateyasteadrding to claim 1,
wherein the rolling rollers circulate in an endless orbit. 3. An apparatus
according to claim1l or 2, wherein the peripheral speed V3 of the rolling

roller, calc t . subtiracidng its yratating speed, V2 .fromits revolution
peed i i o Tk ERBKD NI AT Nkachd 4 e o e o e b Sefotithe
second r ObonveyeREITIS theétmodbr MR IUBhUS ASERNBEL E&@delfhﬂ? wiftes g the
first rolluag nenber is a planetary roller mechanism ox a planetary gear
mechani snrolier mechappanalandctertdbod doaghl%hi Mdde 8béndicatéhe cseirohd rol | i ng
menber conprises a coiweyi ng and ralling raoller with a |arger dianmeter than
that of tHBVISEAREPBIEp! path mprfor M1.aY12, gndM3appar at us according to claim 1,

and o feed: ng o deyith T BBl M ntRarMin BIF FoR Medaselag T he gas.
calculated speeds of the rotation and revolution (or movement) of the '
planetary rollers 11R to vary the beating number and level of the planetary |
rollers 11R beating the food dough belt 9.

The beating direction of the planetary roller 11R depends on the direction
of the revolution or movement of the planetary roller 11R.

The quality, quantity, dirébtion, etc. of the beating for food dough are |
changed or decided experimentally based on the properties of the food dough,
as, for example, fermentation conditions of the dough, achieved degree of the
fermentation, uneven scattering of the bubbles in the dough, hardness and
thickness of the dough, etc.

A stretching or rolling roller 13 has a large diameter, and a scraper 40 for
removing deposits on the surface of the large diameter roller 13. Therefore,
food dough being conveyed always contacts the clean suxface of the large
diameter roller 13, and is prevented from adhering to the roller 13. As the
roller 13 has a large diameter, the surface of the roller 13 is easily scraped.

It is possible to increase the contacting surface of the thinly rolled or

stretched dough belt on the conveying roller 13 by shifting the vertical surface



-*7. A nmethod for beating and rolling a fermented dough belt between rolling
menbers to release fernentation-gas in the dough belt, conprising beating

18 and rolling the dough belt, being conveyed on a conveying and rolling
rollex, by a plurality of rolling roll?és sequentially noving upstream from
downstream on the dough belt. .Asa9. Ah"7A .A 2. Ay . A . Ay AAy. A . .A? A
?.AAY. A(RA .AIR A33 3J@j #l : <& 9 M
zupkf a[ V] ca] c*a] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca
] ca] c”a] ca] ca] cMa] ca] ca] cMa] ca] cTa] cTa! z4| #km»®~8[ ' | $| w mhc”Y] c] ca] ca] ca] ca
] ca] ca]ca Nal cal calcalc alcajcalc
a] oa] oal Cg?giaﬁgﬂ%aﬂh%%ﬁﬁ]tﬁglcgﬂr%ﬁaﬁ?s] SFAhe P SRGR) FoRdrFAlGRASALCH 3L
T! ! 98 <#>#RGvERkeal angfdce’ S H AL 8w C5RRBE Q‘B‘Hé\rylgltf@]af&]t?@]u?%]: a] ca] ca ca]
ca] ca] ca] ca] ca] ca] ca] cal] ca] ca] ca] caJ caJ ca] ca] ca] cal caJ cajca]calca]ca]ca! 5B
DDEd Eu EEF#E@GHBK-df $he faMT dis gy DVMAIMENSOIR)QR] Goxstuvin 7h Elik c6] da] sedthiat cal ca]
ca]ca]ca]c%%%a]cagf%;ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca ca] ca] ca] ca] ca] ca]
ca] cal dYZfe¥z19v6Rat thessdredgnidRrenateprs thassamamesition, the contacting

WoX: - y N
| ol ch) cat Rt s e RS LR Pl R Dp DL BT 77 GERER MR Py or stve
M 3uwuvv position of the conveying roller 13 (see Fig. 1). :
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Fig.6. Code Da denotes a thickness of a food dough band 9 which is being fed
to this apparatus. Code T denoftes a gap formed by a planetary roller
mechanism 11 and a conveying roller 13.

According to such an arrangement, any slipping between the thinly
stretched food dough belt 9 and the surface of the conveying roller 13 is
reduced by the larger contact-sul_'face therebetween on the conveying roller 13,
which has alarge diameter, even if the conveying speed of the conveying roller
13 is faster than that of the first conveyer 15. Consequently, the stretching
or rolling effect is increased.

Means for shifting t’;he roller mechanism 11 to a position upstream of the
conveying roller 13 is shown m JP-S63-54333-B (JP-S61-100144-A), of this
applicant. The side frames 5', 7' can be arranged to be shifted relative to the
conveying roller 13 on a conveying path of the dough belt 9, as shown in
JP-563-54333-B (JP-561-100144-A).

Further, to further promote the beating effect for food dough, the
conveying roller 13 can be arranged to vibrate toward the roller mechanism 11

as shown in JP-2003-61561, by this applicant. The conveying roller 13 is

?

rotatably supported on an eccentric member 14' fixed to a rotating shaft 14, as
shown in Fig. 10. The conveying roller 13 is rotated by the motor M4 and
vibrated by the eccentric member 14'.

The control method for an embodiment of this invention is described as

follows:
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1090°& () - ya&i(bb{gglo ghmel‘o%p&r ipd ig-bort ﬂ%c&n@yer 15 are input into the
I10%5&( Od&( 0% ( T10T10T9 109 & ()-1 |
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In accordance with these operations, a gap T between the roller
mechanism 11 and the conveying roller 13, the revolving speed V1, the
rotating speéd V2, the conveying speed V4 and the resultant speed V3, etc.,
are set. For example, considering the spring-back nature of bread dough, etc.,
the gap T would be set to be somewhat small. Further, if necessary these set
values would be adjusted experimentally based on the food dough actually
adopted. .

The number of beats on the food dough depends on the revolving-speed
and the number of planetary rollers 11R, and the conveying speed of the food
dough. Itcan be adjusted in accordance with the manufacturing speed and
the nature of the food dough material, such as its elasticity, hardness, softness,
thickness, etc.

According to this invention, the number of beats against the dough belt 9
can be changed by the revolving speed V1 being kept at V3 / V4 = C (constant),
as described above. Therefore, various types of bread dough can be
pretreated favorably.

The fermentation of the bread dough begins after the mixing. According
to the progress of the fermentation, the strength of the gluten structure in
bread dough is different. The homogenization of food dough such as bread
dough can be accomplished by beating and moving actions according to the
prior treatment of this invention.

When multn‘laylered dough like pie dough is rolled, the upper surface layer
can be controlled not to be transferred downstream faster than the surface
layer, by the peripheral speed V3 of the planetary roller 11R, which is slower
than that V4 of the conveying roller 13 (V3<V4).
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Aring-shaped external gear, with which an internal gear 25G (shown in
Figs. 7, 8, and 9) is replaced, may be arranged to engage the planetary gears
11R arranged inside.

Fig. 11 shows a schematic elevational-view of another embodiment of this
invention. A timing belt 51 and a plurality of timing pulleys 52, with which
the internal gear 25G and a plurality of the planetary gears 11G (shown in
Figs. 7, 8, and 9) axe replaced, may be arranged to rotate the timing pulleys 52
and then the planetary rollexs 11R.

Fig. 12 shows a schematic elevational-view of another embodiment of this
invention. In the lower part of the roller mechanism 11, a driving belt
mechanism 60, which causes the planetary rollers 11R to revolve, is arranged.
A driving belt 61 is cixculated by a motor M5, such as a servo-motor, and
rotates a plurality of pulleys 62 fixed to the planetary rollers 11R in frictional
contact, only when the pulleys 62 revolve in the lower part of the planetary
roller mechanism 11. Then, fhe planetary rollers 11R are rotated and
revolved by the pulleys 62.

According to this invention, it becomes possible, without harming the
gluten network, for fermentation-gas that is included within bubbles which
exist in a surface layer of a bread dough belt to be released, and for the inside
or crumbs of bread dough to be homogeneous and of a fine quality. Therefore,
various forms or molds in the post-process can be made.

According to this invention, even if many conditions of the bread dough
are changed, the effect on the quality of the bread can be controlled at a
minimum, and bread of a high quality can always be produced. Also,
wrinkles generated on the surface of the rolled bread dough can be

suppressed.
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applied to prevent bread dough or pie dough from adhering to a rolling
apparatus, the volume of dusting powder applied can be decreased, according
to this invention.
Also, although conventionally complicated separate preparations and
processes were needed to recover the elasticity of the bread dough lost by the

mechanical formation, such a necessity has been obviated by this invention.
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CLAIMS

1. An apparatus for beating and rolling a fermented dough belt between
rolling members to release surplus fermentation-gas in the dough belt,
comprising a first rolling member having a plurality of rolling-rollers, each of
which moves sequentially upstream from downstream andbeats and rolls the
dough belt being conveyed, and a second rolling member, which conveys and

rolls the dough belt between the first and second rolling members.

2. An apparatus according to claim 1, wherein the rolling rollers circulate in

an endless orbit.

3. An apparatus according to claim 1 or 2, wherein the peripheral speed V3
of the rolling roller, calculated by subtracting its rotating speed V2 from its
revolution speed V1, is equal to or almost equal to the conveying speed V4 of

the second rolling member.

4. An apparatus according to claim 1, wherein the first rolling member is a

planetary roller mechanism or a planetary gear mechanism.

5. An apparatus according to claim 1, wherein the second rolling member
comprises a conveying and rolling roller with a larger diameter than that of

the planetary rolling roller.

6. An apparatus according to claim 1, wherein the second rolling member
comprises a conveying and rolling roller and a feeding conveyer having a

space between them for releasing the gas.

7. Amethod for beating and rolling a fermented dough belt between rolling

members to release fermentation-gas in the dough belt, comprising beating
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a plurality of rolling rollers sequentially moving upstream from downstream
on the dough belt.



