1 Specification as at 12 04 2005 DESCRI PTION An Apparatus and Method for
Beating and Rolling a Food Dough Belt FIELD OF THE I NVENTI ON Thi s invention
rel at es reatment for variogs ways of formng fernented dough,
such as mm %Mﬂm@ﬂ' and, particularly, to an apparat us and a nethod for
rolling a dough belt to rel ease surnpl fromt ment ed
dough, to na¥®iniformthe internal structure o#g C%’(S’Bd‘ﬂat Qn%{ogg convey

t he thi ugh belt to the next processes. BACKGROUND OF THE
IN\/EI\ITI m%m e of the rel BSCHIPTION)as of bread dough is to renpve
t he ar W|th|nthe bread dough, to nake uniformthe tenperature
and hum di t"GooRep* the br ead Anu@;bpan%ueqmdl]}/he&md]ﬁ)rdenm ty in the bread
dough, and to pronote the devel t he continuation of
the water absorption f R Iﬁgotﬁquuggtnlggl, ty of the dough (see
page 53 of Breadnaki ng Met hod, by Daijiro Karishe). The conventional neans
for solving these problems was to roll a bread ‘dough belt between

rol I'i ng- r e eDSOFapIRONe9ENTPIHRr that were installed in a so-called

nol der (se€e JP"ZFZI“"GW—B)—"V%e"n vi scoel astic food dough such as bread dough

I's mechanically formed, no elasticity of the food dough is necessary
Cbnventlonalhéé to nechanlcall form viscoel astic food dou

necessary to gandpegntien §€]t9é§%¥%é@é"fﬂi tﬂ-‘ﬁ%tm%l o VSIS BAYE gg ‘EPH*Egl city of
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the food q%gihdéfoy%mgrp%fﬁeﬁtémméebextqo réBid¥euiplilegaifloid thef the

fermentated food product™ I'i ke bread manual
fermented dough, to make uniform the internal structure of the dough, and to

convey the thinly rolled dough belt to the next processes.

BACKGROUND OF THE INVENTION

e purpose of the release of the gas of bread dough is to remove the
carbon dioxide within the bread dough, to make uniform 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_insta]led in a
so-called molder (see JP 44-6607 B). .

When viscoelastic food dough such as bread dough is mechanically 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



Specification as at 12 04 2005 work of the skilled craftsman was al ways
required in the process of formng food dough. This applicant has provided
conventional and various rolling appardpuses to solve the above probl ens,
for exanple, a rolling apparatus conprising conveyers, arranged in a
series, in which the speed of a downstream conveygtificdtnf@at &ro4J@s that of
an upstream conveyer, and a plurality of rolling-rollers are arranged
above the conveyers (see JP 44-6607 B, JP 60-52769 B and JP 2917002 O).

Pat ent Docyisekiof thd Bkileebtimdh Raisealwapeaeqriveddn thie-problssodA6tmbhg
(referring to Pages 2, 3, and Fig. 4) Patent Docunent 3: JP 2917002 C

(ref e(rjrl ng QOdd?a@s 2, 3 andf Figs. 1 - Paten]tI Docurrent 4: JP-S51- é5107 B
A
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conventi On%ﬂ\)’eye\ﬁé‘eﬁré{ﬁéé&iﬁ alseRids, mwm&aﬂledéma AR SEENELoRYeydrO! | €d
into a thin bel't made froma thick belt, winkles may be generated on t he

surface of it fastdéethabtcsgusfeamiippirepar ¢om&yef, amba ipl eeedi tgtaufgol Limge edlbanis aI
conditions, etc. Further, en a is stretched or .roll ed

dQugh b
while air 2BRiBETaRgedrabave e|q9nt¥’ﬁﬁel‘§32¢%13'8 44a§@97 B ¥ 69&2dROR andtddre in
t he bread ggwﬁzgﬁ is harnmed. SUMVARY OF THE | NVENTI ON Specification as
at 12 04 28 der to solve the problens as described above, this
invention provides rolling nmeans for releasing gas wthin fernented food
dough, such as bread dough, w thout harm ng the gluten network. The gel
structure of [Ratadt Doogmendsl:dPp3 dde880EB easily fluidized by beats,

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
= 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 bélt because of properties of the bread dough, mechanical
conditions, etc. Further, when a bread dough belt 1s 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



i npacts, vibrations 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 quakity of bread (taste, flavor, etc.)
becones possible. According to this invention, a plurality of rolling
rollers nove sequentially upstreamfrom downst rﬁ,@ghggmlagggt Bheh ikl a
fermented dough belt being conveyed. Consequently, surplus gas existing in
the belt is released upstreamof the rolling roller. The first means for
sol ving the piohiréet tessve ERPPEGH1EM S LF d&‘%}?ﬂb'eﬂglb%og th" iﬂ\}élﬂl u% R ed
dough belt hetween rolling nenbers to rel ease the surp necessary
gas from tmhMrmeaneﬂ)m]lgdmmglgas vexshii famm)tadffo@@ﬂoﬁghl $1it91 asTBrdelr
havi ng a pl,ur ty.of rolling-rollers, each_of which noves sequentially
upstrean1fﬁ8ﬁ$ﬁ &@ﬁnﬁéﬁﬂbeéﬂﬂmﬂan§N¢ﬂm dough belt being conveyed,

and a second nenber h, co s and rolls gh t between
the first andl;l‘ﬂ c%egg %ﬂ?ﬁ?ﬁaéjro%l EEII}H%S %BEW\%&H%‘TYW‘SGP@BH egilse
probl em i sijmpHEdsh A tihagi1and bel t between
rolling rrerrbgr S gﬁrrtélaggggﬂtth@ surp I%ﬁs@hud}gaﬁgiéégs ?t"%g%‘g(aggg%f

f er nent ed dmtgb]lb@byumgqsuchlpigp@ﬁ@ég ng and rolling the dough belt bei ng
conveyed on a conveying and rolling roller, by a plurality of rolling

rollers sequelﬁ qugr’?ﬁ\ﬁh#ﬂglqwt*@am priontusatment &amweH conbeoldng ghe bel t .
Accordin I | i ol lin | | ers novi, sequentially upstream
from dowg\st raak %Péﬁ %E fl’fu@@l"@% %&ﬁ%@ﬁf’mﬁ%mﬁ%@%m@m ati on-ygag in the
surface | ayer dough
belt nonent arplgbrc g%&iﬁgﬁ@%!ﬁﬂnﬁr%gﬁggé‘gé #) ﬁl i‘Alﬁiﬁgsi}ifl lossrﬁ;1 tIa ﬁe Eg‘%‘&%ﬂ{%&l
upstream upstreent frohi dgwhetieain téb@@tﬁ&nﬁlrﬁﬂtal fermaatéd dbddgRbelOBEnBRI EF

DESCRI PTI ON OF THE DRAW NGS
conveyed. Consequently, surplus gas existing in the belt is released

upstream of the rolling roller.

The first means for solving the problem is an apparatus for beating and
rolling a fermented dough belt between rolling members to release the surplus
or ununecessary 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 rolling 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- gasin 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. 1 shows a schematic el evational -view of an enbodi nent of this

I nvention. Fig. 2 shows a schenatic el evational -view of another enbodi nent
of this invention. Fig. 3 shows a schematic side view of the enbodi nent
shown in Fig. 2. Fig. 4(a) shows a sch@gmatic view of sone prior art. Fig.
4(b) shows a schematic view of an enbodi nent of 1.5 . ' kg. 5
shows a schematic plan view of an enbodi nent of %ﬂ%%lgc%tﬁégﬁ%% %42(@:59 6
shows a schenatic el evational view of another enbodi ment of this

i nvention. Fig. 7 shows a schematic side and partially cross-sectional view
of the enbodinent showmn in Fig. 6. Fig. 8 shows an enl arged schematic side
and par ti aBRYRE DESCRETIONRIOF 18 9RAWRGEPOd ment shown in Fig. 6. Fig.
9 shows a schemafic vView of a pranetary gear nechani smof an enbodi nent of
this invention. Fig. 10 shows a schematic front and partially
cross-sectional view of another enbodiment of this invention. Fig. 11
shows a schen&igcl shews efschepiatieelavgtionhl-eiewef farnsodifnent of éhisodi nent  of
this invention,. Fig. 12 shows a schematic view of a planetary roller

mechani sm B4 her enbodi nent of this invention. DETAILED DESCRI PTI ON OF

THE PREFERRED i sh a;.schematic.el evatignal -vi.ew of an
enbodi nent of t%’i S ﬁ%ﬁﬁcﬁgﬁdatﬁg ?%V?ﬁﬁﬁaja&%‘f gfﬁgot}_leé‘ qcﬁggené Ofngsi ng
menber 10, irste@fions a 5 Specification as at 12 04 2005 planetary roller

mechani sm arranged with rolling rollers 11, and a rolling nmenber 20,
facing the roFlignyshewberschematictidasiewadrthe gty dinkntshiowigin Fig. 2.

Fig. 4(a) shows a schematic view of some prior art.

Fig. 4(b) shows a schematic view of an embodiment 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 shpws 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



raller with a large dianeter. A gap is arranged between the planetary

roller mechanism 10 with the rolling rollers 11 and the rolling roller 20.
A dough belt is supplied in the gap vi'a a supplying conveyer 30 and rolled
to a predeternined thickness by the bedting or striking rolling-rollers 10

and the conveying rolling-roller 20. A dischar ' ranged
to be connected downstream of the conveying ro?ﬁeggﬁ-@érﬁﬁﬁﬁdéf#%&@%%

pl anetary roller mechanism 10 conprises a plurality of planetary. rollers
11 noving in _an endl.ess orbit (for exa a.circular orbit_as shown in

| e
Fig. 1). Thenstarerolley methanism pragngedwaiherlingseliers hbiandpaplme 3, each

of which j Lntervals a egircle of a whee . _Each of
the pl anet Sry a1 atng ot RledbPe 88 hdh 55 FoRuPnbiGit riling
surfaces ofolldrewithasd] . ' byt he

pl anetary rolli ng-rol#g?gﬁ%@f%egg%%%t%}r}gng%{l PF%@%@F*%PI@%‘C%@&% vés in

t he directivenhafisam 18rwitly theasllish oslbersnl IFagd the eollidperclber20ef A Heugheel 12
in accordance wth fhe rotation of the wheel 12. At the. sane tine, the
"planetary P®{tRF sypphied én the saptvia sssupplying cativeyer S6rangd rolked tra ow B shown

| ower par t SER Pt e Bte S oY i G RSk B8 Bz fliBireallens 1] afaBe "
rotation OfordViiil #eMinkZrollIRC! W B ARALOLLANG L A0l Blardngldtpes around

its own axis and, at the sane tine, It revo n an axis-on ofther than

its own, scoinesed dewastiadd of tite vhreRlyidd rolimgtidlez@ed of revol ution of
the planetary rolling-rollers 11 is decided by the speed of rotation of a
wheel 12, t he Hdserlangtaryeradleyimeshasfismnt pompuises ¢ plusalitnef planetary 11 can

For ol bl'y biPHPor BAVHER +hEn IS PERG A AR B AR- bERFIES Rt ORAPHOF g
Lot horigtal! Mlapbeyglote ) bl AR S 1 B
rotati on nwhitleissemnired atwiquay imeanslsain a checle of a wheel 12.

Each of the planetary rolling-rollers 11 is arranged along the transporting
surfaces of the feeding conveyer 30 and the rolling roller 20 facing the - |
planetary rolling-rollers 11.

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 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 outlby means other than that of the fastened

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



Specification as at 12 04 2005 circulating endl ess friction-belt with

vari abl e speeds (see JP 2003-176904A). Using this nmeans, by changing the
speed of the endless friction-belt belt), it is possible to change the
rotating velocity of the planetary rollgrs 11. Consequently, it becones
possible to adjust the relationship between the S&gyggﬂhhggtgpgggxgnd t he
rotating velocity of the planetary rollers 11, and to carry out a noderate
and cal cul ated rolling-contact with the dough belt 50. For another exanpl e,

The pl anct ars Ponecsiest BIEISLRET oG Britle sPee TGl v BRGHAEROLE | &r o
and havi noUirg fllbeneaeedy it @the 3801 bR SAIORKE ot BELLERA Brip0f the

revolution of the planetary rollers erefore, e rotation

t he pl anetpessibleltoehangarnthbeotdtangedlooiyed the pﬂ.zlilmtfar eylbtd 1N  speed. A
rolling roél er 20, ctlng as a rolling nmenber, together with a planetary
rol | er PRFeRIend mfobmmesmossxidertemdeust thel tefataonshighebwieen 5Be conveyed

b he d | I h h f
ol anct ary TOAP4RSa F8RF 58A R saEing e c%arq?]stk%&l%ﬁ@ﬁ%yﬁ%Jlﬁg torieying
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bread dough 5 IS ro throu ween

rol i ng-rol | eFot hnatlter dvearhipld, laf‘gha&Qivaﬁg%ﬁefsaﬁié”'&lalnﬁeteP% ingalb@inti ne,
t he pl anetar)gdrollers 11 are noved upstream from downstream in relation

to the bre2RFdERsHECHYe Bb&ftg)fctbﬁ\xéyeeltararrdﬂerﬁa rfbgbangnpwntgltthn gehrs b

b dd | d t | it f

ol anet ary s PR AT TOUEeS S5 tEaE Teiabie s sriphen dutiobt raagedin
~Consequent {e cdittlPbe th Ml LB ¢ ¢Re |52 e'ﬁ%?tr{)]g& Jaspy, dy. fotrgetl'gaoleo%gtégﬂwh

50, are transferred to the upstreamsi rea ouh

di schar gedvdbmty lo€ thipplamaar® roléereicaniiee thaneddbisddbh *tﬂéh:rrr@bblﬁftlo}al In the
prior art, %me)met ary roller mechani smwas adopted as well. But planetary

rol lers i nSB&€drpve in t he conveyi ng direction of the dough belt.

Arolling roller 20, acting as a rolling member, together with a planetary
roller 11 acting as another rolling member, rolls a dough belt 50 conveyed
between them. The diameter of the rolling roller 20 is larger than that of
planetary roller 11. The rolling roller 20 is rotated in the conveymg direction
of the dough belt 50 by a driving motor.

As illustrated above, bread dough 50 is rolled through a gap C between
the planetary rolling-roller 11 and the rolling-roller 20 facing it. During that
time, the planetary rollers 11 are moved upstream from downstream, in |
relation to the bread dough 50 being conveyed, and the rolling position of the
bread dough 50 is also moved upstream from downstream. A plurality of
planetary rolling-rollers 11 repeats such a movement sequentially.
Consequently, bubbles which include fermentation-gas, in the bread dough 50,
are transferred to the upstream side of the bread dough 50 aﬁd discharged at
the upstream side of the planetary rolling-roller 11.

In the prior art, a planetary 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.



Fi.g. 4(a) shows a schematic view of some prior art. Fig. 4(b). shows a
schematic view of an enbodi nent of this invention. 7 Specification as at 12
04 2005 According to this prior art, vvhe/n a planetary-roller 11 rotates
anti-cl ockwi se and noves downstream from upstreamon rolling-contact with
the dough belt 50, the dough belt 50 is rolled tdi.RiiatidWUs af 0B GosPUDDI es
of fernmentation- gas in the outer |ayer of the dough belt remain and shift
downstream Therefore, the air bubbles 50-1 he scattered in the surface

Layer of the ieadimaushni{puey ety WEELLHIAl LA LR, 14k 2

pl anetary-roller ates CKw se and nove pStréam from downstream

on the doughtbelotkwikeasd sywes dovrstband Gdm ulpktiaeyba rBRiMLERathRithi n the

enbodi ments, of . this invention the planetary roller 11 pushes back the air
bubbl es, i et dargh hehte50,f drendoght beln 50gagollad thenlyut Butlthy eir babbles obr ead

E?S%“i hfe°§$‘r§a&$®&?&§£§ﬁmﬁhéﬂ§é§& ﬁo{ﬁéﬁﬁ%&@&ﬁ%&aﬁdﬁ 2t o Y%‘Si "
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of the dougﬁy&#&&heib&eamlgh(without any wrinkles). The appearance of the .
bread made of this bread dough shows that it swells greatly. The inside

qual i ty of thdlbweuel, iascdridieg &sthisuhebetiokj g pl2nstaoysoles theotites front
odinent of this invention. Fi 3 shows a schematic

i de vi esvhg}Oscf‘ﬁ‘gPSgrég_ﬁ%ﬁﬁ upskrea §1ore dpmsEasn oprBeiiah balt SRS

Per i phor a1 “BorRHmct: 9oy oits 3pBSH! 67 hofed Er i R e Rt SRR AR | on about
the same canpengsi $heplddetasy 9b116e1 hlusBés BROOth B bykhbles, inelabRE Mk at ed.
Shafts 62 of planetary rollers 61 are put in grooves 65 arranged at equal

i nterval s ifermentadisin-gds imthie gutatddyenof the bedidaflowiih aottherupsyrapmoeids 65.
Two of the roller 11, and the air bubbles vanish from the outer layer, as shown in
F1g 4(b). The dough belt is rolled between the planetary-roller and the large
roller that face each other, is formed into a dough sheet, and conveyed 6n a
belt conveyer 40. The surface of the dough sheet is smooth (without any
wrinkles). The appearance of the bread made of this bread dough shows that
it swells greatly. The inside quality of the bread is fine as a whole.

Fig. 2 shows a schematic front view of the second embodiment of this
invention. Fig. 3 shows a scﬂematic side view of the embodiment. In this
embodiment, the orbit of the planetary rollers 11 is not a peifect circle but has
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 abbreviated. |

Shafts 62 of planetary rollers 61 are put in grooves 65 arranged at equal
intervals in a wheel 64, and guided in the radial direction 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 rollers 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.



grooved cans 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 cans 66, the
novenents of the planetary rollers 61 arge regulated in the radial
directions. Therefore, when the wheel 64 rotates, the planetary rollers 61
revol ve along grooves 66A of the grooved cans 68§, fi-aRGF4slt ¢2b4 9fpsas at 12
04 2005 The planetary rollers 61 nove upstreamfrom cfownstream In the | ower
part of the planetary roller nechanism 60. Then, the planetary rollers 61

tate in the i ' in Fig., 1 or 2 b
Conimcting o ¢ SRS o1 kOl Rl AT Dol e in nllower 61
can nove alpamtjofitheplanpberetoltas thageadbme6 0! TREn 76 'a%%ga%om%%@'iooved

r | eacC

cam 66 can be arranged. Accordingly, the distance o
pl anetary Fetateingheditdcsionhef theeadowddugishb®rcanFhe 1 enYbieRatsctihgap C
h 50 can be varied and adjusted
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rolling is increased. Wien an additiona
rol |'i ng-r oldosgh®® cambie demsgthengdconveyor 30, the bread dough 50 vibrates up

and down in th space whenever a planetary rolling-roller 11, 61 passes
above the spaég@%ﬁ%ﬂghaﬁm,ﬁ ebHcradladybrend doaghedA can bavgaiedranhi ni ng

in the | owgy; 0 he bread dough 50 |5 rel eased. reover, .if another
rol.ler with ﬁ%ﬁg% ra[l} Hé %@@Hﬂ?ﬁ&%ﬁ??#@}%ﬁ@et%)’ra}&@g@ apaen Ghe

rol li ng-robk¢hs rdler 7. 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 r¥beddueaddoughtiatiotind rgasnly bbiwedhe flasashrdaunbr Balita 50
' rolling roller but also between a planetary roller and a feeding conveyer, the
released fermentation-gas from the bread dough by the rolling is increased.
When an additional space E has been formed between a rolling-roller 20

and a supply conveyor 30, the bread dough 50 vibrates up and down m the
space E, whenever a planetary rolling-roller 11, 61 passes above the space E.
Consequently, especially the fermentation-gas remaining in the lower layer of
the bread dough 50 is released.

Moreover, if another rollef with transporting and rolling functions is
arranged between the rolling-rollers 20, 70 and a feeding conveyer 30, to
increase the number of the spaces E under the dough belt 50, it will be easier
to have released any residual fermentation-gas within the bread dough 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



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 rollgng roller reciprocates along the
dough belt, it may be |ifted above the dough belt in its returni ng
process. The orbit of the rolling roller is not g écmcg sh 4sQt {94 2 &Y

pl anetary roller nmechanism Fig. 5 shows a schematic p an view o .
enbodi ment of this invention. The direction that the rolling roller 11

noves needcomteying diviedgomviof the leugh3pdchéingalonooyed. aln dth4v@AAR5tieONVeyi ng
di rection of therﬁg1 ugh belt being conveyed. In other words, the rotating
shaft of ar¢tdimg aquoﬁ@arolﬁgajr rrmdpmtmplemmhculammheommm.

di rection do g convey or exa two sets of
pl anet ary Iri%? %ﬁd@?&%grf‘g?}‘%él eb“r‘&ﬂ@@&" %g P §X3gp ehéwélsle&:@ﬁ on of
a0 r?ﬂsir%;ls?%ffﬂ)‘m. 18 shErilagfomdmdl be' AEab Y AR foe SRt T dougn
bel t. Furt ties tranefert ﬁ@s@Wﬁﬁn@Ft55ﬁld thé %b%@ts%’é?rla ecfh%rtﬁﬁlg}ﬁ t hRG
mnutely vibrating rolllnng er 20, 70 having a’vi ratlng- evi ce as

bifil

shown in JP CI2§ ga.galiagnab sngEid vdedse tHeggaSirshdavth@dsagiebelti c
of this_invention. Fig. 7. shows a

el evational view.,of an e
schematic si d Flé%anrea;ﬁ%a% ﬁ?@]‘ﬁf’%ﬁ roled monenneferably by ghe sushbely an

enl arged sghe f enbodi,rent ower si 5, 7 are
ar r anged respg?%l? M% X]{t%"‘,‘zﬁ B@Fggﬂﬁ?&hmmﬁ%ég‘”ﬁ? aﬁsg’ﬁg"él ?ﬁpper si de
frames 5', 2003 8!]_56@.r6m)g§ﬁpbﬁs_§§§tlvel y above said side frames 5, 7. A

first conveyer_ 15, a large dianeter roller 13 downstream for conveying and

rolling a fooglﬂ(ﬁjglhovbelatschenfanc elesapbeal aevioofeml edrtheglimleak of tlisd a second
- conveyer 17 further _do ream e arra ged th| order between these
si de- f r amgVEREAL. 5 qu Awlscﬁ §cg+e es‘ﬁf"ft’lo ja egqb,o et P"Eathlﬁg t he

l'arge di anghRhticgl | ﬁg.jsgsh&ggraﬁ Jﬁhge%nyc%w&é 82899 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 rol]ihg 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. Apath 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.



dough belt 9 is set up between the roller nechanism 11 and the | arge
dianeter roller 13. The longitudinal position of the roller nechanism 11l
can be changed by a |lifting device (not,shown). Therefore, the gap between
the roller nmechanism 11 and the |arge aneter roller 13 can be

control led. The path for conveying the food dougd,bgichtich 448Y1P64 sdosanged
hori zontally on the first conveyer 15, the conveying roller 13, and the
second conveyer 17, as illustrated above, but also may be arranged

tically. | -a f opd, d h .bel t ' d
vertlcat [ e e e fiedh amven el Sesonaied,
each ot her rotmgbleviaryeaniasl 19107 éﬁ&fa]"r%é%‘i.%%gg o eféiagtﬂzﬁggfﬁ'zg’t.sup egft od

2005 The roller nechanism1l is installe ting's

rotatably ¥ptatimshafy@319 codplehth @ nbwtar MDsedh BY o ieveidstok(@mst 5 . T
The rotating, shaft 23) is coupled to a nmotor ML such as a servo-notor (a
first rotdP¥ §PLA8F). The roller nechanism 11 conprises a plurality of

Il i N bl ed hej. ds. b ir of
Soppor i ng.pl e oLes rauapistp L ESRpEFs o 8tk Cormiking roHER LES. The
rol Iing rokbeiablldRmioetdd 2V hidgd Sﬁﬁg gl g%ﬁrgyslgp &rgﬁggﬁq_g%%:@ﬁ u%Pt ially

beating and rolling the food dou ura lers 11R

are arr angégartepmodachaitiienbn ehoahaftraser VR sSrollofe tHEeSATR Sid ﬁo@idetdzﬁ%
center of which isl the axis of the rotati ng_shaf% 23. I'n other words, the

pl anet ary PBI8%8rple of mrapasifar seqwantiallysh g ab¢ rofimg tteabbddeagh 9t hey

rotating s 3. en .the notor rotates the rotatjng shaft 23 in the
direction ﬁ?‘ﬁ";ﬂﬁ&°€¥\gﬂ#‘%ﬁ§%%5ﬁ% 1&&%‘?‘1’@( %Trrﬁngﬁ‘ﬁ F%?&ecllﬁi}f alerva intervpks
direction Wather | & ' bk QN; f QL rting.t ough belt
9, and, sequentiglﬁTQel y&g%lgfﬂ%e#ﬁtggégﬁﬁgcgﬁs\@eiaﬁﬁ?hgﬁg??@c@hx}#st\#gaﬂd ol |
t he dough btier Woids, thepbineesty wlleY2revolve in an endless orbit by the rotation of

the rotating shaft 23.

When the motor M1 rotates the rotating shaft 23 in the direction A a
plurality of the planetary rollers 11R revolve in the direction V1, opposite to
the direction Va for transporting the dough belt 9, and, sequentially beat the
dough belt 9 in the direction V1 and roll the dough belt 9 in the direction V2
along the transporting direction Va, Vb.

The planetary roller 11R is 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_oﬁcavity of the rotating shaft 25, a bearing 21
is installed. The periphery of the rotating shaft 25 is supported via bearings
271n a frame member 28, which is fixed to the frame 7'. The rotating shaft
25 is 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
1s 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



al.ong the transporting direction Va, Vb. The planetary roller 11R is fixed
on the supporting shaft 11S. A planetary gear 11Gis fixed at the end of
t he supporting shaft 11S. The planetary gear 11G engages with a gear 25G
arranged in the periphery of a rotating shaft 25. Ina central concavity of

the rotating shaft 25, a bearing 21 is install egpeciﬁ%@hd?ﬁa[s'a?'ﬂ?wz@lfs t he
rotating shaft 25 is supported via bearings 27 a tranme nenber 28, which

is fixed to the frame 7'. The rotating shaft 25 |s coupled to a notor M,
such as a servo-notor. Therefore when the notor M2 rotates the rotating
shaft 25, cittelatbhgbnrtbe asdmbft%rmhatnig@&fhé&ﬂram@tamgyddyathe%ordﬂd t hen
t he planeoﬁryroller 11R rotates_on its o axi. s. }' irectlon]f
rotation SP:h@%%ﬁ@&@Mlqﬂe@niﬁReedyz erﬁgeaomﬁ Q:B nAtar TRUST t he

direction % Qct tion f t he rmtorql\ﬁlz t.at gs. Ther d direction A

and speed@ oratHE B ﬁé’t“ﬁrﬁ""rso?“ie a;{lgf tfl.yl BOLey %Ih ‘at 12 04 2005
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ML. Also, the rotat ng d|r spee rota the pl anet ary

roller 1JMlrdﬂl?&btfﬂe@@lobkﬁq%r@ﬂtﬁcl@dl@n@@hﬂ!H@@lﬁYet’fabﬁ g@'@i QIG ddiagad M.
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revol vi ng c vm se. and t ere ore the gear 25G begins

to rotate CI m&wﬁx@ 0 6fordViRi, ahdakersfore the gthel 5Gr beginisitg rotsguency
i-ncr eases (ir adual | y and becones the same as the revol vi ng frequengﬁ of the
¢ y

pl anet ary ¢lotkwise QRantlclrmekwnea)etésyhewlrbmtmﬂﬁzegu@psy mﬁrawrﬁg@
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the planetary roller 11R stops rotating and continues only revolving.

Therefore, the resulting speed V3 of the peripheral surface of the
planetary roller 11R is composed of the revolving speed V1 and the rotating '
speed V2 of the planetary roller 11R.

The revolving direction or the moving direction of the planetary roller 11R
depends on the rotating direction of the motor M2. Whether the planetary
roller 11R moves downstream from upstream or upstream from downstream
in relation to the direction of a.'dough belt being conveyed is determined by the
direction of rotation of the motor M1. The retating direction and the rotating

‘speed V2 of the planetary roller 11R depend on the rotating speeds of the
motors M1, M2. |

The rotating speed V3 of the peripheral surface of the planetary roller
11R is the sum of 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 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



pl.anetary roller 11R is conposed of the revolving speed V1 and the rotating
speed V2 of the planetary roller 11R The revolving direction or the noving
direction of the planetary roller 11R pends on the rotating direction of
the notor M2. Wiether the planetary rotfer 11R noves downstream from

upstream or upstream from downstream in relatio [ sof a
dough bel t be| ng conveyed is determ ned by the |etrc§€%é}§lnaqo¥ %r:?)‘%g(?hl on of
t he notor . The rotating direction and the rotating speed V2 of the

pl anetary epend on the rot eeds of the S , M
The rot atl%légﬂésr;e)%le%}%of %Plﬁéfog TRERRFS Otﬂ?? gtgréveg;ng e dyoklieg aﬁierri\y/?&}ser
11R i s theyawumT{e 4 rﬁ@eﬁ% t ng s d V2 of the
planetary roller ellég%hbl'ﬁg spe&g) %8%8%9;@ gl?éiusr ac@ﬁgf t he
conveyi ng antlbloekwiéae rataciont ofahleash alr @ 5ol ves tihaé pléhé%brﬁ'r&l’@xt 1ERYRE to the
speed V3. In Fig. the planetary roller 11R in the lower part of its

revol uti oncloc I‘Qiﬁtlpé\ﬂm velatiopstor €2n i3 ietattiolied byt\hikandiWZys ng

di rection ?(IH]t he dough belt. The revolving speed of the planetary roller
11R i s V1. ¥ ot at i ng speed of the planetary roller 11R is V2. The
resul tant speed of the planetary 12 Specification as at 12 04 2005 roller
11R is V3. The rotating speed of the conveying and rolling roller 13 is

V4. The revol WhgVdi=¥ati org efv4 h¢3ﬁiweiravy/wi@(c3ﬁ5%dn%)A The
anticlockw se rotation of the gear 25 gives the planetary roller 11R the

cl ockwi se rotation (|n relation to V2). V3 is controlled by VI and V2 as
follows: V2 -

1= V3 =.V4, V3-V4, 4 = C consta The
conveyi ng rol I'€t® %Vem%f%g%'dl%’fs Ifoﬁét%‘{a%&sem &Bengu%ﬁ that q H£e§é‘€%1r@d
ol o mectaneyel 3 e Mieo NES SN ESERR Sy 10, S ARRE Hilhitiho = ¢
device to caidrmleckaciRni0l emdBeatNBod Mddeh®. Code 30 indicates a control
device to control each motor M1, M2, and MS3.

The control device 30 controls the motors M1, M2 and M3 based on a
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, diréétion, 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. Thexefore,
food dough being conveyed always contacts the clean surface 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



The control device 30 controls the notors ML, M2 and M3 based on a

cal cul at ed speeds of the rotation and revolution (or novenent) of the
planetary rollers 11R to vary the beatindg nunber and | evel of the planetary
rollers 11R beating the food dough belt 9. The beating direction of the

pl anetary roller 11R depends on the direction v.Ql ut4
novenent of the planetary roller 11R The quali ?éﬁekgﬁ%%agﬁm%?{%@{% on,

etc. of ther%é)eat i.ng f or o%([‘j3 dough are changed or decided experinentally
based on t H& BREBRE theanebs thernentesd axioofthe plasetargmoBranmchantsen M fioa i on

condi tions aghi d degree of .the_ fernentation, uneven
scattering t;)ﬁ;e ‘{eﬁgcgﬁ%g!lq%%e 52 Qﬁﬁﬁe GoRER IR olsed3 tawardithe ckaséenamaf t he
dough, et c.difedidediy r ld RO: as, a lar dianeter,.and a
scraper 40 for rerrjic)ﬂ\;iie%o edggl Pt%ﬂglrll{g%dél%gég’a%se QWFH%%SErGEr%i %‘h@b@F

rol ler 13. chNeraxfenr¥ the§eotwlo daubedaiaith ERONENS D RLYEY SeaAglg g e ¢l ean
di ' rom a

surface of the large dianeter roller 13, an prevente hering to
the rol | er S¥Ftacascanke inqybhsad hBimstalling ah@eechndrdinteyet e ifithkaggepf the

roller 13 i sily.scraped. It is possible to increase the contacting
surface of pt%ﬁle ?Ihf)%mﬁ? Weﬁﬂn%mﬁ@t f%z%ﬁ@eﬂlgddhgh belt on the conveying

roller 13 by h 4 5 ty ur f,ac 3 Specifigcation _as _at 12 04
2005 S2 passi_ﬁghéﬁérlg%%ﬂﬁﬁié&%e%p?%awgﬁhe ﬁ‘FS]rt% B?M&?eﬁﬁ’éz» N%’é%ni sm
11 from t leeperpéndicubds foate Gte@iod Gt i}% ! 3 he |
upstream %i,rection of the food ?jouoghfbg tgg?%g co %&gﬁu%'s?%%ﬁ%nl I g. 6.
| n anot her 1€f§se,0f&¢é@aidEnDtBeSEthimhlmrdfamfesdairoaghfbdnfdeQS@ﬂ@hﬁl@ﬁéihb%ﬂ the

contacti ng face can be.increased by installing the second conveyer 17
in the | owe? ﬂ"{?o%?lﬁf Ml ‘PH@E@ rhg gap foameddy sadametpry rplleThere is an

i nterval Lnbﬁﬁlﬁﬁ&ntﬂeaﬁaratséon%%ﬁge cgg(%ggéoanes S1, S2, which are

perpendi cular to the direction rting food dough, as shown in

][:ie g- 6. Code DefActendingstoasudh £k Besen@imént, 29 JRHINe ededn Wik tRidly Peing
stretched food dough belt 9 and the surface of the conveying roller 13 is
reduced by the larger contact-su;'face therebetween on the conveying roller 13,
which has a large 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 the ro]ler mechanism 11 to a position upstream of the
conveying roller 13 is shown in 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-S61-100144-A).

Further, tQ 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 thié 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:



to this apparatus. Code T denotes a gap forned by a planetary roller
mechani sm 11 and a conveying roller 13. According to such an arrangenent,
any slipping between the thinly stretched food dough belt 9 and the
surface of the conveying roller 13 is #%educed by the |arger

contact-surface therebetween on the conveying ro 5 g@]g a large
di aneter, even if the conveying speed of the con#eeg{lr?;&on Ier2:6]41 s faster

than that of the first conveyer 15. Consequently, the stretching.
rolling effect incr.eased.. Means for Eshl fting the roller mechani sm 11 to

a position upglf%taﬁh%@af%%n ﬂé%ﬁ?}@%ﬁrﬁ@sr q BricknesssDa e thef QB@@SP@&SS B

551}] Féﬁgédlg ?%ﬁéﬁlqogggt fgt‘ﬁ%@@ ? [LrYe hThﬁﬁ?ég?gX]é{’ ?rgf?@pe i%p‘bwo (‘Eg%veyl ng
path of ¢ heontloligbvibs 0. INes, Shomckibss 1 303 B3R Bl i RBAVOORAL A

Further, to further pronmote the beating

conveyl ng d@ugbrbeli?ﬁ carribd oat barthedetend chiwdyer titaredi niphe mai {1 comgdlani sm
as shgwn JP-2003- 61561, by this applicant. The conveying roller 13
|s rotata orted on an eccentric nmenber 14 flxedtoarotatlng

pelsaleli aﬁi Iﬁh%“@’f%%?%ﬁhﬁé&%@ﬁ?% ot e L porveda thamolsr et hod 1 or
an enbodi mendchahidhilg ddy end %éﬁng%ﬁﬁéf E’§dth%srevoﬁj'1¥1g\’¥%t %ﬁ \@ﬁiﬁ' fication

as at 12 04 2005 First, the Sata roperties & Da, and
the feedi ngotapaxgispedd V2, ﬁhwdﬂugfn@%ée@‘fﬁaﬂdﬂfbié%ubwt%efaﬂw e‘é@nVﬁyer

15 are input into the control device 30. Next, the thickness Db and
conveyi ng apea%- Vi osexample ongideying the snming bdclou'atlbl;e dfreaé dongh catoyeyer

L7 are (Db LB & LR ERRLEOL pARES 30l SRS e et

operati ons,
values would be adjusted experimentally based on the food dough actually

adopted.

The number of beats on the food dough depends oe 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 revolvin'g 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 efter 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 éccomp]ished by beating and moving actions according to the
prior treatment of this invention.

When multilay.ered 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).



mechani sm 11 and the conveying roller 13, the revolving speed V1, the
rotating speed V2, the conveying speed V4 and the resultant speed V3, etc.,
are set. For exanple, considering the spting-back nature of bread dough,
etc., the gap T would be set to be so at small. Further, if necessary

these set values would be adjusted experinental dough
actually adopted. The nunber of beats on the fog%ecggcggﬁl%géggggagﬁdt he

revol vi ng-speed and the nunber of planetary rollers 11R and the conveyi ng

speed of the f : ' [ i t.h th

manuf act uri ng Aggg’e%dggggﬁdy ﬁ%#\ﬁ?&?@@#ﬁl&%ﬁ 80%%%%%%Eﬁétye§ﬁﬁeas Its
el asti ci tyrolbar siv@sbe dsaEhNRIScaudiRg ¢kB FohghabGticRCEAhE Me&@g’ﬂrﬁﬁse,

i nvention, the nunber of beats agai nst the dough belt 9 can be changed by
t he revol vewen syhsadfood desighgd kepallet moment¥tily Cd(usensaeatly) the anodrsof i bed
above. Therefare, various types of bread dough can be pretreated favorably.
The f er menCHEHBE ROV Feapy ke araliag athg mesesgargmurmumyi ng. According to

bread dough | & BT BN BEn R eedre R OL TR dp IPURR b G6h OGe A EE T aad
dough can_ Begact 8T 1By1dRERY ag 10806 0B BGARNEnD oL Bcd e

prior treatnment of this invention. ayer oug ough

is roll ed, liReaxrppged snwiflace | ayer can be controlled not to be transferred
downstream fast.er than the surface_ |ayer, by the peripheral speed V3 of
the pl anet ary 18t Lephawra spghpereticeleyafipnal-rRarofianatherembodimentofitbid ng

o011, 13, it IR SRR AER A S5 akalt A0 2 BB
causi ng t hehélon@hnbhPgsdd S5Gtdhd Q‘i)lﬁfﬁ]it?rof"’dihlelr%ﬁﬁéﬁﬁ?' geA¥EN10&RofAaad dough
9 is rolled nmonentarrly. Consequéntly, “the armount o

Figs. 7, 8, and 9) are replaced, may be arranged to rotate the timing pulleys 52

and then the planetary rollers 11R. |

Fig. 12 shows a schematic elevational-view of another embodiment of this
invention. In the lower paxrt 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 circulated 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.



dusting powder can be applied at the necessary m nimum A ring-shaped
external gear, with which an internal gear 25G (shown in Figs. 7, 8, and
9) is replaced, nay be arranged to enga 8 the planetary gears 11R arranged
inside. Fig. 11 shows a schematic el evational -view of another enbodi nent of
this invention. Atimng belt 51 and a pluralit i m 52,
with which the internal gear 25G and a plurali t%pégIﬁc%h@ %%zti%?%rgg@gears
11G (shown in Figs. 7, 8 and 9) are replaced, nay be arranged to rotate

(e 119, PU Dbl ool 06 gad D CHAELAN 1y P Sy 1Bugh B B, 2

schemati c el evati onal -vi ew of anot 1 e ' In the

| ower part edt., caebeeffusedmentizhieubbles scadfdrsil i theldougealidaisapPe Whi ch
causes thedﬁ%& netary rollers 11R to revolve, is arranged. A driving belt

61 is circ £69 oz rpjeased Ve Themethreggha domghesurbiar hentes dodat es a
plurality of s 62 fixed,to the plapetary rollers 11R in frictional
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pl anet ary hile@rt j apetarynrollers 1 are rotated
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is included w thin bubbles which exist in surface |l ayer o read” dough
belt to be'p &hisiswentiand for the inside or crunbs of bread dough to be
i herefore, _various fornms or nolds in

honbgeneous aggléof gﬁhfl nﬁ&aual ity. .
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t he bread (}:)gnc%g@scg{?? ?%e?gggg? rgé&r%% Eﬁ%%gthcﬁg ﬁt@l&?r&aaad%ggxﬁ%a%% § can
al ways be puexhamichl fakmationWsuok aase@esiey Aa8heeh db%a&arﬁf%s%vémoﬁ.ol I ed
- bread dough can be suppressed. 16 Specification as at 12 04 2005



Further, the surplus gas in food dough such as bread dopiticaRbiadRuatvg 2005
etc., can be effused, and the bubbles scattered in the dough surface can be

di scharged or released. Therefore, the dough surface becones cl ean

Furt hernore, though conventionally nuch dusting powder has been applied to
prevent bread dough or pie dough fromadhering to a rolling apparatus, the
vol ume of dusting powder applied can Bd decreased, according to this

i nvention. Also, although conventionally conplicated separate preparations
and processes were needed to recover the elasticity of the bread dough

| ost by t@#gapehani cal formation, such a necessity has been obviated by
this invention. Specification as at 12 04 2005 17 CLAIMS 1. An apparatus
for beating and rolling a fermented dough belt between rolling nmenbers
(10. 20) to release surplus fermentation- gas fromthe surface of a dough

bel t (50)1 cHmpanparatnsiorbeating spyd volling pifermenteyl domghheltbetmeenl ity of
rol I'i ng-rgdy; | entj.all stream f Lom
downst r ea%éﬂe{'ﬁg%%éeépér%ﬁ?? ?8?&%%%&5(%@%%%& Lﬁ("&ﬁ&‘oﬂeﬁéﬁﬁ %ﬁggf@d'?acﬁnd a
second r obf a dgugk bk (502 @pmpstsing adirsy eollingigernbér 610) havilpug plbelicy (50)
between th t].llé.{JSt nd condhr | Ling menbers (10, 20). 2. An apparatus
accor di ng°f¥9 BirAers Gdl,e);re@p "?W ¢thmovay seqnendially upstream framat e in an -
endl ess ogk avégh Al e g4 t h ..l o i n the

peri pher alagg%ggg %Pgﬁr?e r Of%ﬁzgeiﬁgﬁ%grb%z%ﬁ? mclz%ﬂgc({?Pa%P %e\c?f%l%s%bt racting
i ts rot at seqyndpmiin g/t eloon (20). whiek ebnvéyerarsddls tHe, doughdaltad50) 0 or  al nost
equal to i)h conveying speed V4 of the second ralling nmenber (20). 4. An
appar at us 5&%%%3@1 egprd x SPEmOpEs 10y 20).r 01 [i ng nenber (10) is a
pl anetary roller mechanism (60) or a planetary gear nmechanism 5. An

apparatus according to claim1, wherein the second rolling nenber
2. An apparatus according to claim 1, wherein the rolling rollers (11)

circulate in an endless orbit.

3. An appa:afus according to claim 1 or 2, wherein the peripheral speed V3
of the rolling roller (11), calculated by subtracting its rotaﬁng speéd V2 from

its revolution speed V1, is equal to or almost equal to the conveying speed V4
of the second rolling member (20),

4. An apparatus according to claim 1, wherein the first rolling member (10)

is a planetary roller mechanism (60) or a planetary gear mechanism.

5. An apparatus according to claim 1, wherein the second rolling member

comprises a conveying and rolling rollex (20) with a larger diameter than that
of the planetary rolling roller (11).

6. An apparatus according to claim 1, wherein the second xolling member
‘comprises a conveying and rolling roller (20) and a feeding conveyex (30)

having a space between them for releasing the gas.

7. Amethod for beating and rolling a fermented dough belt (50) between

rolling members (10, 20) to release surplus fermentation-gas from the surface



conprises a conveying and rolling roller (20) with a | S ficalbPaBA 8D 0l PBOS
that of the planetary rolling roller (11). 6. An apparatus according to

claim1l1, wherein the second rolling nenber conprises a conveying and
rolling roller (20) and a feeding conveyer (30) having a space between
themfor releasing the gas. 7. A nethod for beating and rolling a fernmented
dough belt (50) between rolling menbes (10, 20) to release surplus
fermentation-gas fromthe surface Specification as at 12 04 2005 18 of a
dough belt (50), conprising beating and rolling the dough belt (50), being
conveyed @fla do&EHMENI(50), 2odprizing Beativd hRd rilidy thAYdod il w@lsoby%ajl rolling
rollers (11) sequentially nDV|nqngpstrean1fron1domnstrean1on t e.gough

bel t (50)conveyed on a conveying and rolling roller (13), by a plurality of rolling rollers

(11) sequentially moving upstream from downstream on the dough belt (50).



