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FOR BEATI NG AND ROLLI NG A FOOD DOUGH BELT FIELD OF THE | NVENTI ON Thi s

I nvent i orwoeheg/®@3s7930 a treatnent prior to nol ding food doagir20030cihins
bread dough, etc., in various forns oft breads, and, particularly, to an
apparatus and a nmethod for beating and rolling a food dough belt, as for
exanpl e, a fernented dough belt, to nmake the internal phase or internal
structure of the food dough uniform and to supply the thinly rolled

f ood- dough belt to the next proc GROUND OF THE | NVENTI ON When
vi scoel astic food dough such as ?%%QR(}%@? I's mechanically formed,

el asticity of the food dough is not useful. Conventionally, in order to
mechani cal ly formviscoel astic food dough, it is necessary to generate a

stress beyond the yi el ANARPABATIU® ANBMEFHODFOhe food dough. But, in
such a nechani cal M L3 {1 1.h| rally recover
the lost elasticit Amﬁ%ﬁtmg%ﬁ@ﬁszGRFﬁﬁmjood dough is
very inportant in order to nmaintain the quality of a food product I|ike
bread, etc., the manual work of the skilled craftsman was al ways required

in the prEIEED OF THEMNYENTNdough. This applicant has provided
conventional and various rolling apparatuses to solve the above problens,
as, for exanple, a rolling apparatus conprising conveyers, arranged in a

series, in L ch. t he speed of .a downstream.conveyeyf. i ster than that of
o st v oam by ient R iR adR RGP0 Mg fod, BRER b hs.
arranged phavedddth, QREY &Y $hPiots $6rmE of BrORH! aBd, pBrticularly, to an

apparatus and a method for beating and rolling a food dough belt, as for

example, a fermented dough belt, to make the internal phase or internal
structure of the food dough uniform, and to supply the thinly rolled
food-dough belt to the next processes.

BACKGROUND OF THE INVENTION

When viscoelastic food dough such as bread dough is mechanically formed,
elasticity of the food dough is not useful. Conventionally, in order 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 a food product like bread, etc., the manual
work of the skilled craftsman was always required in the process of forming
food dough. |

This applicant has provided conventional and various rolling apparatuses
to solve the above problems, as, for example, a rolling apparatus comprising
conveyers, arranged in a series, in which the speed of a downstream conveyer
is faster than that of an upstream conveyer, and in which a plurality of

rolling-rollers are arranged above the conveyers (see JP 44-6607 B, JP



WD 2004/ 021793 PCT/JP2003/011143 2 60-52769 B, and JP 2917002 C).
Conventional ly, when various kinds of bread dough are stretched or rolled
into a thwo Zoel@21fasom a thick belt, winkles or bubbl es reayprbm3genes at ed on
the surface of the food dough belt according to the properties of the
bread dough, the nechanical conditi ods, etc. Also, abundant dusti ng powder
had been necessary in order to prevent food dough from adhering to the
spreadi ng equi prrent for rolling a food dough belt. SUMVARY OF THE

| NVENTI e ens, this invention uses such properties as
t hose ofOa %«ﬁ’?# af‘@e%ﬁeﬂﬁz ead dough. The gel structure of bread
dough has TaRRIkIA1GAFhEY vhlidhd s, or
the like. The fluidi thl on gf theq%%agybégggtﬁ%yghcon%?%r?yéép%ﬁogfé?ng such
properti esto athia beit/foni anhickl el svitinklas pr babbleseatyrbbteehorategloh the

controllin the _quality. of bread (taste, flavor, etc.). According to this
i nventi of% féc‘ﬁpﬁq}éﬁ f({%i drughobelf ageqrdimebasthapeopsstiae af %bﬂ byeadygatgheam f rom

dovmstre@Hémﬁ& o) 1168 ti({%m stream al ong the food dough belt which is
gk Wg%]c {i}[ 1t g{’ . . ( .

conveyed, ler is rotating on its own axis, to beat
and rol | the\lkeoshwelioh dx@éﬂn 5%&@@1&@%6@%&%&@@%%% @eRetion, and

the rotating speed and dlrectlon of the rolling | ers, are controll ed
sel ect i vé‘PO,dg ongh fren pileering sptlerispeatieg etphpmegltrfoﬂ' tadlink: foodtdoakhed to
be equal oh;eal nost equal to the surface speed of the food dough belt on a
conveyin nber. The nunber of beats is controlled by the noving speed of
the rolling roller circulating along the food dough belt conveyed on the
conveyi ng nenber.

SUMMARY OF THE INVENTION

To solve these problems, this invention uses such properties as. those of
the gel structure of bread dough. The gel structure of bread dough has
properties easily fluidized by beats, impacts, vibrations, or the like. The
fluidization of the bread dough is controlled by using such properties.

This invention relates to a prior treatment for well controlling the quality
of bread (taste, flavor, etc.).

According to this invention, a plurality of rolling rollers move sequentially
upstream from downstream or downstream from upstream along the food
dough belt which is conveyed, while each rolling roller is rotating on its own
axis, to beat and roll the food dough belt. Further, the moving speed and
direction, and the rotating speed and direction, of the rolling rollers, are
controlled selectively. The peripheral speed of the rolling roller is controlled
to be equal or almost equal to the surface speed of the food dough belt on a
conveying member. The number of beats is controlled by the moving speed of
the rolling roller circulating along the food dough belt conveyed on the

conveying member.



WO 2004/ 021793 PCT/JP2003/011143 3 BRI EF DESCRI PTI ON OF THE DRAW NGS Fi g.
1 shows a schematic el evational view of an enbodinent of this invention.
Fig. 2 shwoexoaw/metvamatic front and partially cross-sectiponaP2o003/ewief t he
enbodi nent shown in Fig. 1. Fig. 3 shoyws a schenmatic side and partially
cross-sectional view of the enbodinment shown in Fig. 1. Fig. 4 shows a
schematic view of the planetary gear nmechani sm of the enbodi nent shown in
Fig. 1. Fig. 5 shows a schematic el evational view of another enbodi nent of
this inuegite | hRrcvkew of the planetary gear
mechani sn %E?%Egg%gEEIge}ﬁ@s?%W]§d% Fig. 7 shows a schematic

el evati onal view of the other enbodinent of this invention. Fig. 8 shows a
schematic front and partially cross-sectional view of the other enbodi nent
of this invelig. drshawga schematic edevatimmdtviewvifan embodimentekthisy rol | er
mechani sm of f.he other enbodinment of this invention. Fig. 10 shows a
schemat i dWFBHP and partially cross-sectional view of the other enbodi nent
of this inv | T Al T, . = i S Fig.
T shove & SCREaTTE S AU BRGT oy e ey PArATy SR CoRar oo o on” A
rol1ing ampbéditientlshoowpin F&g B rol 1 ing menber 11, such as a planetary

rol Il er mechanism _arranged with rolling rollers 11R and _a rolling
Fig. 3 shows a schematic side and partially cross-sectional view of the

embodiment shown in Fig. 1.

Fig. 4 shows a schematic view of the planetary gear mechanism of the
embodiment shown in Fig. 1.

Fig. 5 shows a schematic elevational view of another embodiment of this
invention.

Fig. 6 shows a schematic view of the planetary gear mechanism of the
embodiment shown in Fig. 5.

Fig. 7 shows a schematic elevational view of the other embodiment of this
invention. _

Fig. 8 shows a schematic front and partially cross-sectional view of the
other embodiment of this invention. A

Fig. 9 shows a schematic view of the planetary roller mechanism of the
other embodiment of this invention.

Fig. 10 shows a schematic front and partially cross-sectional view of the

other embodiment of this invention.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

Fig. 1 shows a schematic elevational view of an embodiment of this
invention. A rolling apparatus 1 comprises a rolling member 11, such as a
planetary roller mechanism, arranged with rd]]ing rollers 11R, and a rolling

member 13, facing the rolling member 11, such as a conveying and rolling



menber 13, facing the rolling nenber 11, such as a conveying and rolling WO
2004/ 021793 PCT/JP2003/011143 4 roller with a large dianeter. Agap T is
arranged wetverni1tdde rolling roller 13 and the pl anet argTrebdogn1imexhani sm
11 with the rolling rollers 11R. A doygh belt 9 is supplied in the gap T
via a supplying conveyer 15 and rolled"to a predeterm ned thickness by the
beating or striking rolling-rollers 11R and the conveying rolling-roller
13. A discharge conveyer 17 is arranged to be connected downstream of the

i cknesd BB iR A e Ricaiel * AQPHIT 40 Brarthd PhorbideR AR Rk ier |

conpr i sesl3and thalplavetdly RbHBChich anidh l18vwith R emWing rollexdnl @0 dl Ass or bi t
(for exanple, a circular_orbit as shown in Fig. 1). The Bl anetary rollers

11R are rdsmghdeels 9dpsupplirdin thegap I vias supplymgtonieyen 1 oat
equal intervals on.a gj.r.cle of. awheel .11P. The.verti.cal r f S2, passi ng
t hrough thBI e hﬁld%e%ﬁbx He SB‘I“PP%QI Sﬁ@ﬁ{ﬂﬁr ng§°§%¥%ﬁgg stream
of the v [ AflAn hNng At . ' t he
conveyi ngh%ocﬁﬁg?ﬁ{fg Fi géjrgﬂgﬁg\?\s aA@g%%ggei %O%T%Fg%?&Z?%ev 0 eﬁgto(egrﬁ)odi ment .
Fig. 3 showneatedsddvenstiireamsifdhe corveydhgtrobBiegrboldeémnedt ThHd dough beB® ishows a

schemati c el evati onal view of _anot her enbodi nrent of this invention,
wher ei n tSttetghed o the shiwkneps Dhdvermsihe thiekness Pat ation of the rolling

CIELEAE R v e AR A L
embodi mMenblIshOMRioving inlan bAMREs ibie (fdrai@enple, 4 cACRlA GrdMO&Sshown
respectively on the right and |l eft sides of a base 3. Upper side franes
5, 7' ane Eigr ahgeThe pipeatary edNesbbiR are aothtableeafoudrthsirsshafts S, r st
conveyer e]é15ch o% vlvliaircﬂe.}is dsieg;rll':"etdesgt é(fll.allelilte}r%’alsd (i)li %Ocsix(?c e of a wheel 11P.

The vertical surface S2 passing through the central axis 23 of the rolling
member 11 is arranged upstream of the vertical surface S1 passing through
the central axis 14 of the conveying roller 13.

Fig. 2 shows a schematic front view of the embodiment. Fig. 3 shows a
schematic side view of the embodiment.

Fig. 5 also shows a schematic elevational view of another embodiment of
this invention, wherein the directions of the movement and the rotation of the
rolling rollers differ from those of the embodiment shown in Fig. 1. The
schematic side view of the embodiment shown in Fig. 5 is same as that of the
embodiment shown in Fig. 1.

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, disposed
downstream, for conveying and rolling a food dough belt 9, as, for example, a
bread dough belt, and a second conveyer 17, disposed further downstream, are
arranged in this order between these side frames 5, 7, 5', 7. Aroller
mechanism 11 is arranged facing the large diameter roller 13. A conveying

path of the food dough belt 9 is set up between the roller mechanism 11 and
the large diameter roller 13.



downstream for conveying and rolling a food dough belt 9, as, for exanple,
a bread dough belt, and a second conveyer 17, disposed further downstream
are arrawgedod/a119di s order between these side franmes 5pPCTJP%03/0¥143 Arol | er
mechanism 11 is arranged facing the |l agtge dianeter roller 13. A conveying
path of the food dough belt 9 is set up between the roller nmechanism 11 and
the large dianmeter roller 13. WO 2004/021793 PCT/JP2003/011143 5 The

| ongi tudi nal position of the roller mechanism 11 can be changed by a

lifting devi not.. s he r

rechan 'sm 11 BRI EAD BogiHppL B Re e Y Rpl i B dferldbd B a
conveyi ngifpighd&ficd Kl?otfslﬂﬁvrgoumhe%foﬁce H@%aﬁ)g‘ lﬂit{@@ﬁ&ﬂe%ﬂeﬁm y
horizontally on the first conveyer he conveying roller 13, and on
the secondclamseydt ahd thadairgd- dramateedo]ibmla caluhe edrgwolNed.tically. In the
| atter case, t

he foaod d [t, 9 d t N d t.h [ 1
mechani sm 11Thg,q§nyq%gng Ougﬁfﬁ edpged ggugﬁg)\éﬁgl%ve elégﬁ’é?gedrﬁ& oly :r { gnggcr:l
h t | t ft 23
Compart sorlzontifly ol  GIRTBANCHE 13, dib thd Ghle Bt 86114 19444 B8 (RS 25

5, 7'. Téeeondebavéyd Bhaltilldsdtiated abpl€hittalso weticalyl Jucthedatier
servo-notor (a first rotat i ng nmeans). The rol I er mechani sm 11 corrprl ses a

pl ur al i t ycase, thei fopd donghihelt9 isieenveyedvattisaliuppditheaoler meshantsradlhy a
3. The T Pt Pirats SR Beng ek atheh et S ernme dt Bty o
e st ARt g 50 el 1 re
circle, thotaiabby eia béarihpsh9i 21 tamel lbedrings 27 by thetside fipméadty 723.The ot her
words, hr%tgtllgg%%laft 2?E ?sl (lzo%rpsieé 9;(\)/ Ca)ll ﬁllgtolrnMalnsuecﬁdellseg Ssexc')vrobxlntotby(anggns of the
rotating means).
The roller mechanism 11 comprises a plurality of rolling rollers 11R
rotatably supported at their ends by a pair of supporting plates 11P, fixed
apart from each other on the shaft 23. The rolling rollers 11R are provided as
an example of means for sequentially beating and rolling the food dough 9. A
plurality of planet rollers 11R are arranged respectively at equal intervals on
the same circle, the center of which is the axis of the rotating shaft 23. In
other words, the planetary rollers revolve in an endless orbit by means of 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 a direction V1 that is opposite
to a transporting direction Va of 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 concavity of the rotating shaft 25, a bearing 21

is installed. The periphery of the rotating shaft 25 is supported via bearings



rotation of the rotating shaft 23. Wen the notor ML rotates the rotating
shaft 23 in the direction A, a plurality of the planetary rollers 11R
revol ve iwoaoai/nemsi on VI that is opposite to a transp®cTiJrgpodiorigeti on Va
of the dough belt 9, and, sequentially, beat the dough belt 9 in the
direction V1 and roll the dough belt 97in the direction V2 along the
transporting direction Va, Vb. The planetary roller 11R is fixed on the
supporting shaft 115. A planetary gear 11Gis fixed at the end of the

suppor |38 085k gl o8 QASHEL Tl FRAREP9ES M4 Rk

arranged i'n € peéripher g s [na ce concavity of

the rot atsgia whpldd GPa ndotoe 2 ehchlas hsetvshaltbed. The periphery of the
rotating shaft 25 is supported via bearings WO 2004/ 021793

PCT/ JP2003/ OThearefores wiien theampteind Zveatates the roipting shaft 25.ddetrotatinef r ane

7'. Th tat ft. 25 i | t or.. NP h - not or .
Ther of or Shaiheh Fofenthe Alansintt BBt 11 foafa bR e atetds IR 188! o (g
shaft 25 J,,plak &R 8 Ewh éﬁgt A, e FoRdtinte i eQBQntolf%ﬁ$t;{1ﬁlé@ﬂr)a?9%ﬂéi/ 1irliser 11R

rotates on 1ts own axis he rotating direction o anetary roller 11R

i s changhdnigaddacreeoaierewrith thbaotating diwctionafthemaetor V2. not or M2. The
revolving direction A and speed V1 _of the planetary roller. 11R_ circul ating

on the axis Bhegewolvinediragtion s andspeed Yla{dhe mgnetwymoller R Al so, the

[ di 8 d V2 of .th | . [ ] R
s o I g R S SF M pilagl G 5 FichapBru By theipbbhM0g o0
M2 is st %Ba,dt}ﬁmthaﬁgrmﬁéaﬁdmlaﬂ& |si$|eéd)1V@t SStheGl196kWM§aolIeE 1aRIothaakW se),

to give a sinple explanation, the planetary gear 11G engaged with the gear
25 G r evahvis osiroakisiis ehfnged byithleonkttrs M1 amdtME. gear 25G while rotating

clockw se OnF(i)xt' gxgnving)lea})& tsﬁe gl%tgrhﬁZ {shsqco&l)gg g%artﬁern%‘éo?'er only rotates

clockwise (or anticlockwise), to give a simple explanation, the planetary gear
11G engaged with the gear 25 G revolves clockwise (or anticlockwise) on the
gear 25G while rotating clockwise on its own axis, so that the planetary roller
11R rotates clockwise (or anticlockwise) on its own axis while revolving
clockwise.

Next, the motor M2, and therefore the gear 25G, begin to rotate clockwise
(or anticlockwise). As their rotating frequency increases gradually and
becomes the same as the revolving frequency of the planetary roller 11R, the
planetary roller 11R stops its rotation and continues only its revolution.

Therefore, the resultant 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 terms of a dough belt being conveyed, is determined by the rotating
direction of the motor M1. The rotating direction and the rotating speed V2
of the planetary roller 11R depend on the rotating speeds of the motors M1,
M2.



11R rotates clockw se (or anticlockw se) on its own axis while revolving

cl ockwi se. Next, the notor M2, and therefore the gear 25G begin to rotate
cl ockwi sewoO(2004/@m193cl ockwi se). As their rotating frequeRCy/JPHOs/eBIEs
gradually and becones the sane as the revol ving frequency of the planetary
roller 11R, the planetary roller llR%tops Its rotation and continues only
its revolution. Therefore, the resultant speed V3 of the peripheral surface
of the planetary roller 11R is conposed of the revolving speed V1 and the

tati d V2 of th .ol 11R. T | vi di ti
he moving’ TGEARBREAPeEALY SOLHE? ReGBsFHeTEace olbisaAe YR ot ac i ng.
di rectionpfisiiig S of t}ll\@remﬁ%fséteérpéela PlaAREhRr shtafifikspeed W2 HDURS

downstream from upstream or eam from downstream =~ in terns of a dough
bel t bei plataaveydibr 11R.deTke speatiViyf the peripheral gudfaceof the cadveymeg not or

M. The rotating direction and the rotating speed V2 of pl anet ary
rol | er 1rmlewpdagicenireHed tobataamgl o e6almest Mé’rﬁrmt ssnvﬁhr{??mz WD

2004/ 021793 .RCT/ JP2003/:01114 7 Th ' d ] | ph |
surface of t]ﬁgspg %&@P@“%B?%e‘ihe Eoﬁﬁ"gﬁ%\tle&gﬁiﬁqg‘?a P@@&X%ﬁ?@‘g{%gegéaw
and the rghgtd AfculREEInI MmdBe ddifientl ARLAR Nsti8hnfrodlipsttoemsdleag td of the

peripheral surface of the conveying roller 13 is controlled to be equal to
or al nostfoatdangh beltiwing eenvaszd, Frlyde edctaralles is kbtatinganticlockwnsoom nent

wherein a plurality of rolli rollers circulate and nove sequentially
downst r eahf 9‘?’%@"&%5#&%&?@2@1@ Fl]ée re @%ﬁﬁm&"&}l ar%_ﬁ Sfiveyed, while
each rol lsgfl éﬁtiﬁﬁ?%)mt%h%&ﬁ@s%&a% at 'alsh QW7 A fhe @fe?ﬁ&?h‘?rIM1 the
rolling ro PeF82el ol ate and mov sequentiall'y downstream from upstream at

a speed Yhid éadeh@hdnr et girs A5G Potate clockwise, their rotation makes the
~ rolling rollers 11R rotate anticlockwise on their own axes at a speed V2, as
shown in Fig. 6. Then, the speed V1 and the speed V2 cancel each other out.
Likewise, the speeds V1 and V2 are controlled by the control of the
rotation of the motors M1 and M2. Accordingly, the speeds V3 and V4 can be
made to almost equal each other.

V1+(-V2)=V3=V4.

In Fig. 6, the planetary roller 11R in a lower part of its revolution moves
or revolves upstream relative to a 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 roller 11R is
V3. The rotating speed of the conveying and rolling roller 13 is V4. The
revolving direction of the planetary roller 11Ris A. An anticlockwise rotation
of the gear 25 gives the planetary roller 11R a clockwise rotation (referring to

V2). V3 is controlled by V1 and V2, as follows:

V2-V1=V3. V3=V4,V3=V4, or V3/V4 = C (constant).

The conveying roller 13 is rotated at the same speed as that of the second



this case, when the gears 25G rotate clockwi se, their rotation nakes the
rolling rollers 11R rotate anticl ockwi se on their own axes at a speed V2,
as showworeotd/@1798. Then, the speed VI and the speed VPCramomwB/iosaeh ot her
out. Likew se, the speeds VI and V2 arg controlled by the control of the
rotation of the nmotors ML and M2. Accordingly, the speeds V3 and V4 can be
made to al nbst equal each other. VI +(-V2)=V3-V4. |In Fig. 6, the planetary
roller 11Rin a lower part of its revolution noves or revolves upstream

relative Lo, e%i’ln?\r’ﬁ?’itﬂgttfél@?\géwc fad DS ARMEbEE coaigﬁ%%gﬁﬂ%féﬂp speed

of the plranetar ol I'er e rotati néc Speed anetary

roll er 1%iR1éSmécharizen 1eamidiisaat focbasugt 9t h€ofk B0adeiiofed alcbrtroldé&vice V3.
The rotating speed of the conveying and rolling roller 13 is V4. The

revol vi ndo gpnigel thmmptorshM IpMAcard M3.ol ler 11R is A An anticl ockw se
rotation of,the ar_25 .qiv the .pl.anetar.y roll er,11R.a,.cl ockw_s
rotation (r é%‘&?l?‘irﬂgai’%aﬂ\}%f.ﬁf@f&%‘)lg &ﬁ? F’E)‘P‘flég SSﬁe&Viﬁﬁd\ﬁé?ec 0 3InI%ows: V2
- VI = = , : 153SE )11RIhe conveying roller
13 s 1ot Sting ottt V3 as‘ﬁie‘é%‘%%{é“?ﬂ%f*‘ L R ) 65179

PCT/ JP2003/ CIHd p&ripBerainspeedrVa ¢f the tdiingubler iB 11Buen bsnmdedoeopuabt or, to
cooperate with said _roller nechanism 11 an%@beﬁt tlogjg ﬂough 9, Code 30
pghyhelt pp t

denot es T @dmosbeawal thessurface spradyef thedond asantmel A control

apparatus,_30 contsol s the noving speed VI and direction, and the rotating
speed V2 aé’ﬁ)araﬁse%@i on of the rolling roller 11R The peripheral speed V3

of the rol | i WiehOheSlholliflg +defAobe sBREEn (i fllP dédnstRiand g tupdtiketim t he

surface speed of the f oo% dough belt by the control apparatus 30.
along the food dough belt, the food dough belt is easily caught at its leading
end between the first and second rolling members.

The control device 30 controls the motors M1, M2, and M3 based on the
calculated speeds of the rotation and revolution (or movement) of the
planetary rollers 11R to vary the number of beats and the level of the beats of
the planetary rollers 11R beating. the food dough belt 9.

The beating direction of the planetary roliers 11R depend on the direction
of the revolution or movement of the planetary rollers 11R.

The quality, quantity and direction, etc., of beating against food dough are
changed or decided experimentally based on the properties of the food dough,
as, for example, the fermentation conditions of the dough, the achievement of
the fermentation, the localization of bubbles in the dough, the hardness and
thickness of the dough, etc.

Though such beating actions or functions are illustrated in the planetary
roller mechanism as mentioned above, this invention should not be restricted
to the planetary roller or gear mechanism.

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,
the food dough being conveyed always contacts the cleaned surface of the large
diameter roller 13 and is prevented from adhering toit. As the roller 13 has

a large diameter, its surface is easily scraped.



When the rolling rollers nove sequentially downstream from upstream al ong
the food dough belt, the food dough belt is easily caught at its |eading
end bet wewp 200u02fiT98st and second rolling nmenbers. The cexmriekoodeviiee 30
controls the notors M, M2, and M3 basged on the cal cul ated speeds of the
rotation and revolution (or novenent) 0f the planetary rollers 11R to vary
t he nunber of beats and the level of the beats of the planetary rollers
11R beating the food dough belt 9. The beating direction of the planetary

rol lers 1R G9peadeil L ALLCHOn Bl Dut YRl th ot Bl TBYETRL of the

pl anetary ro & gtial | quahtrty and direc

beating agritiiséd H%ﬁh%ﬂg&l the coﬁmﬂaﬁg@onér ngydéiﬁfM%demﬁbhéthkfab@S ed on
the properties of the food dough, for exa e fermentation

condi t i or32 péssimg thicsuwgh, therwn@cailmﬂhte Iﬂaneitwryf rpBermrechanism 11 firom

| ocal i zati on of . bu e dou e rdnes hICk ess,.of the

dough, et%Verﬂ‘?@hﬁﬂﬁgﬁﬁﬁldgﬁ‘Pﬁﬁngﬁ r"l'?ﬁS:Fli Hﬁ’laira ﬁge éhpé TeCHON | t he
I t ' d t

e T ost 1 of thE T ATRANS Henlh 8o R, PG Big d nl ARS8 BOPM T 1O

rolling rnftheve twb Sintaded aregdr theosmhe positibmg thecapntictit(l swiface eambieng
deposits on the surface of the |arge dianeter roller 13. Therefore, the

food doughcrrsisad bydmstalliaghrespeord semverert Hoir pdawern pesitionce the t he | ar ge
dianeter roller 13 dl% ggevegted fromadhering toit. As the roller 13

has a | &°8&€ Wﬂé’ﬂ@? @S dPfHce is easily scraped. WD 2004/ 021793

PCT/ JP2003/ Oi!?t%&?s a%iﬁteﬁalpﬂgg dé@n %E%ﬁ%tr&@&%e&&ﬁi SRMAE 1, B2, syiithce of

the thinly ro stretch ou elt on the conveying roller 13 by
shi fti ng Haues hirepbrpandienkar tszhpahmcn@ntﬂor trmyisportingefood doughki as of t he

| anetary _roller rrechanl sm11 fro
P yshovvn in Fig. 6. Code Da denotes a thickness of a food dough band 9 which is

being fed to this apparatus. Code T shows a gap formed by the planetary
roller mechanism 11 and the conveying roller 13.

According to such arrangement, the slippage between the thinly stretched
food-dough belt 9 and the surface of the conveying roller 13 is reduced by the
larger contact-surface therebetween on the conveying roller 13 with a large
diameter, even if the conveying speed of the conveying roller 13 is faster than
that of the first conveyer 15. Consequently, a stretching or rolling effect is
caused.

The roller mechanism 11, which is arranged upstream of the conveying
roller 13, as shown in Fig. 1, can prevent the food dough belt 9 from being
rapidly drawn by the conveying roller 13. Therefore, a smooth beating and
stretching action will be carried out.

Further, by adjusting the speed difference between the first conveyor 15
and the conveying roller 13, and the position of the roller mechanism 11
arranged upstream of the conveying roller 13, the optimum beating action can
be chosen.

Also, as shown in Fig. 7, a pressing roller K, as, for example, one rotating
freely at a set position, is arranged upstream of the roller mechanism 11, to

regulate the thickness Da of the food dough belt, so that the food dough belt 9



a vertical surface S 1 of the conveying roller 13 toward the upstream
direction of the food dough 9 being conveyed, as shown in Fig. 6. In
anot her caoepo4n2ery3 if these two surfaces are in the sameETPE®3M0B00OIN43 t he
contacting surface can be increased Hﬁ installing the second conveyer 17
in a lower position of the conveying |ler 13 (see Fig. 1). There is an
interval L between the first and second planes S 1, S2, which planes are
per pendi cular to the direction for transporting f ood dough as shown in

Fig. 6. Code ot € thi ckness f 00 h ich is being
fed to t rrr’il%?[@% ‘i’é?iﬁawtl Hstie b& e?%g ugb“ l?er\r']s\gt ary roller
mechani sm 1IvRads FhesIiein »thaecoﬂ@t h%ch&ﬁlsn&\qq d;%tn&mh%f%h@ftoﬁ%ﬁmgenent
the slippage between the thinly stretched food-dou belt 9 and the

sur f ace mb]lbhéSasshewmrm JBtSE‘@-MSBZ} B (rJ@:ISGéleWMhA) byatbgerapphcant

cont act - e therehetween on the conveyi I'1.er th a |lar

di aneter, %}ﬁ |f¥alflﬁ§%§d7n\‘}é?| ﬁ&?ﬁ?ﬁg’%@‘g\%kﬂm@tp edonY 8y} faster
than th ORs n r ol ling
ef fect iif%ﬂ%%aé*éﬁittﬁeﬁ??éﬁﬂ%f#% AL B Ko B S L B o

the conveyPrp1- rlo{)MAt A3, as shown in Fig. 1, can prevent the food dough

belt 9 from being ﬁld|y drawn by the con\t/ﬁgr roller 13. Therefore, a
snoot h beat |A}§0amjful$ eepromate afastenbenting tifton fsgdsloughr-ithe her, by

adjusting the.s %f erence bet n_.the first nve and E
cohveyi ngorsrYiBE Foer § TRERERLIP TP piropGradne HREmehadim 457 anged
upstream fﬂo%ﬁ?%@@6gghhe§¥ a;@s FicaR | My %ﬂ{réﬁﬂ gAojlepnsaan  be

chosen. as s si ng ro or exanple, one

rotating roieit@bl)ys@p(ﬁ‘t&bbn msedcemtnc mnﬂrera]mg ﬁdedms hrmaanmg shhft Idplaker

mechani sm 11, to ul ate the thickness Da of the food dough belt, so that
t he food ab@&ghub g. ]8) The conveying roller 13 is rotated by the motor M4 and

vibrated by the eccentric member 14'.

The control method or steps for the embotiiments of this invention is
described as follows:

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 the
dough belt 9 carried out by the second conveyer 17 are input into the control
device 30.

The difference between the thickness T or Da and the thickness Db affects
the difference between the feeding speed Va of the first conveyer 15 and the
rotating speed V4 of the conveying roller 13.

In accordance Vt;ith these operations, a gap T between the roller
mechanism 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 example, considering the spring-back nature of bread dough, etc.,
the gap T should be set to be somewhat small. Further, these set values
should be adjusted experimentally based on the food dough actually adopted,
if necessary.

As mentioned above, the control apparatus 30 controls the motors M1, M2



WO 2004/ 021793 PCT/JP2003/011143 10 will not be abruptly drawn or caught
between the rolling nenbers. Means for shifting the roller nmechanism 11
upst reamwD 206w02¢aveying roller 13 is shown in JP- S63PE43B30B011143
(JP-S61-100144-A), by this applicant. 1The side frames 5', 7' can be
arranged to be shifted relative to th& conveying roller 13 on a conveying
path of the dough belt 9, as shown in JP-S63-54333-B (JP-S61-100144-A).
Al so, to further pronote a faster beating effect for food dough, the

conveyi ng._r L Aar t nmechani sm
11, Y )altls %ﬁ‘&%#?’%? @@%ﬁ%ﬁm‘%@f%&s&%p it@grﬁ%‘mﬁ%g&]@%&%%ﬁ%er ol | erI iS
is rot ateﬁﬂbYt&Uﬁﬁhﬁb@lde(ﬁﬂal% the GafdceGpeedheL oflthe édniegin®rallé0l Hitif ng

shaft 14, 'as shown in Fig. 10. The conveying roller 13 is rotated by the
not or M neaelssarybr at ed by the eccentric nenber 14'. The control nethod or

steps for t enbodi ment.,s of this i.nventiaon js escr,i bed .follows:
ot the dChEnBRhdleste pkmust FaE el deBendDan e AR PRI ng speed
Va of th t ' ' i C knput into
t he con??%ﬁhg% ng%@ﬁﬁeé?&%tehgfp %ﬁ%ﬁg};é&%ﬁaﬁl t ﬁe E%‘%S%‘f‘e gﬂgpeed Vb
of the dpoehobehé fédbddsugled Towmtouddl biehaljasiednad aovdyere vithahe riatowe i nto
the control. device 30. The difference between the thickness T qor Da and

the t hi clehthefomd deughomaterial sach ps the elastisitidear dngss rsofiaess, S§a of

the first conveyer 15 and the rotating speed V4 of the conveying roller
13. In a(%%rdance with these operations, a gap T between the roller

mechani sm 11AaRddtderd Gy Sivditiad themuldbed b dRY ating the@eugk belt 9€

rotating speed V2, 1he conveying speed V4, and the resultant Speed V3,

etc., 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 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 multi-layered dough like pie dough is rolled, the transferring speed
of the surface layer of the dough is regulated so as not to be faster than the
inner layer, by means of the peripheral speed of the planetary roller 11R being
slower than that of the conveying roller 13 (V3<V4).

In other words, by V3 and V4 being similar, when the food dough 9 is
rolled momentarily between the planetary roller 11R and conveying roller 13,
no slippage accompanied with the adhesion of dough occurs, so that it becomes
unnecessary to scatter more dusting powder than necessary.

Also, the peripheral speed V3 of the rolling roller 11R can be regulated so
that it can be equal to or almost equal to the peripheral speed V4 of the
conveying roller 13.

Further, even if the moving or circulating speed V1 is changed, the

peripheral speed V3 of the rolling roller 11R and the peripheral speed V4 can



are set. For exanple, considering the spring-back nature of bread dough

etc., the gap T should be set to be sonmewhat small. Further, these set
val ues swouba/2e79adj ust ed experinentally based on the frecadrawaghiiaxctual |y
adopted, if necessary. As nentioned above, the control apparatus 30

controls the notors ML, M2 WD 2004/ 02£793 PCT/ JP2003/ 011143 11 and M3 to
regul ate the peri pheral speed V3 of the rolling roller 11R to be equal to
or alnost equal to the surface speed V4 of the conveying roller 13, if

necessar%. The ﬂu&fge% of beats against food dough depends on the revolving
or rovi Rgc¥pEelied fo be Raual b Epedyal anet ary rollers 11R and the conveying

speed of thg 188%}1%@8&@@%&31 él%ldas t &daﬁ%t%?ﬁﬁf WMdHbdpe nature

of the food teria ast iCcit ness, softness,

t hi cknesin Figl ¢.arRt6) milay1be ta@rdges ﬂorb@mgacg@d ddteld@wmaneﬁarb@m?s agai nst
t he dough belt 9 can be changed by the revol ving speed VI being kept at V3
[ V4 = Clﬂéonstant) as descri bed above. Therefore, various types of bread

dough can b eat ed_f avor abl The ferrre tatl n of . hread begi ns
after the S haRE e RE G Mt NG Rp RE: PapRiREef BhHs ne
strengt hiRfentdd. 9lAfHin gttfe‘l'@;")y%ﬁd'dqpﬁfrﬁﬁ@y oflﬁiﬁﬁﬁg'pﬁlwyfsfﬁ Shich The
honogeni zation of food dough such as bread dough  "can be acconpl i shed by

beati ng mlﬂacmmmgltanmlcgwr%é})add ragalnlmaht}eofbvheqnlanetaartmr‘s 1af5 t hi s

i nventio I ti-]I red dough I|k pi e dough is, roll t he
transfer' 1gs. 6fa » BAYt Receregaged t %roftaﬁ%ulg% hePY I%ﬁ%‘éldso as

not to b At r |layer, by neans of t he peripheral speed of
t he pl an ary r}(l';)aﬁlr 1%%1%%&

Fig. 9 shows a schematic elevational view of another embodiment of this
mvention. In the lower part of the roller mechanism 11, a driving belt
mechanism 60, to revolve planetary rollers11R, 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 that are in frictional contact
only when the pulleys 62 revolve in a lower part of the planetary roller
mechanism 11. Then, the planetary rollers 11R are rotated and revolved by
the pulleys 62.

According to this invention, it is possible to release the surplus gas within
bread dough and make the internal phase of bread dough uniform without
harming the dough structure.

In spite of various kinds of bread dough and environmental conditions, it
is possible to manufacture high-quality breads.

It is possible to release surplus gas within bread dough, surpress bubbles
scattered in the surface layer of bread dough, and make the surface clean.

Though it was necessary to conventionally use a large quantity of dusting
powder to prevent food dough from adhering to a rolling apparatus, it is
possible to greatly decrease the quantity.

Also, though the elasticity of bread dough has been lost conventionally in
the mechanical forming process, and, therefore, a complicated apparatus such

as an overhead proofer has been needed to recover the elasticity, these



sl ower than that of the conveying roller 13 (V3<V4). In other words, by V3
and V4 being simlar, when the food dough 9 is rolled nonentarily between
t he pl aneweryoay@iito9dr 11R and conveying roller 13, no sipCpgage3aciaenpani ed
wi th the adhesi on of dough occurs, so éhat it becones unnecessary to
scatter nore dusting powder than nece& ary. Al so, the peripheral speed V3
of the rolling roller 11R can be regulated so that it can be equal to or
al nost equal to the peripheral speed V4 of the conveying roller 13.

Furt her, i j e culat i d Vi is changed, the
peripheréﬁxggg%%c%g88ggﬁﬁggygpyﬁﬁﬁq@3?+%§gT§@ﬁ§hd t he peripheral speed V4
can WD 2004/ 021793 PCT/JP2003/011143 12 be controlled to be equal or
unequal . A ring-shaped external gear, which replaces an internal gear 25G
(showmn in Figs. 4 and 6), may be arranged to be engaged outsi de of

pl anetary gears 11R Fig. 8 shows a schematic el evational view of another
enbodi nent of this invention. Atimng belt 51 and a plurality of timng
pul l eys 52, which replace the internal gear 25G and a plurality of the

pl anetary gears 11G (shown in Figs. 4 and 6), may be arranged to rotate
the timng pulleys 52 and then the planetary rollers 11R Fig. 9 shows a
schematic el evational view of another enbodinment of this invention. In the
| ower part of the roller mechanism 11, a driving belt nechanism®60, to
revol ve planetary rollerslIR is arranged. A driving belt 61 is circul ated
by a notor Mo, such as a servo-notor, and rotates a plurality of pulleys
62 fixed to the planetary rollers 11R that are in frictional contact only
when the pulleys 62 revolve in a |ower part of the planetary roller



mechani sm 11. Then, the planetary rollers 11R are rotated and revol ved by
the pulleys 62. According to this invention, it is possible to release the
sur pl us gae 200421193 br ead dough and nake the internal phrasgprafo3briessd dough
uni form w thout harm ng the dough strycture. In spite of various kinds of
bread dough and environnmental conditi , it is possible to manufacture
hi gh-quality breads. It is possible to release surplus gas within bread
dough, surpress bubbles scattered in the surface |ayer of bread dough, and
make the(§¥A¥ﬁﬁ$ clean. Though it was necessary to conventionally use a

| arge quantity of dusting powder to prevent food dough from adhering to a
rolling apparatus, it is possible to greatly decrease the quantity. Al so,
t hough the el asticity of bread dough has been |ost conventionally in the

nechani cal. fAnrappqrptwcios beating, andheolbingrasfood domghl helheenveysddredvesnsuch
as an over head propfer has been eded,,t o recqver, the el asti¢it t hese WO
004 021 A TRE PR Be FORDTIRE Rl SO e ok iR P Bab e P o o thi s
i nventio . /. aratus for
boat i ng_ ol FASARehim Bed oqepitialy bifftoakd frodk AoWhstredil o8P Pa Do re.
conpri si ndpvendtiresh frahl upkremnixdonp ke figpddphgh delt; while eadl tolliger ol | er s

whi ch nove_sequentially upstream from downstream or, downstream f{ ogl
upst r eamtellends rofatingn He W BELS, 2 seepnd relme memberronveymng thestopg: at i ng

Cher con, SHELBe AR PE0R B b0 DB Re B R ot kR b o Rl

and direction and the rotating speed and direction, of the rolling rollers.

2. An apparatus according to claim 1, wherein the peripheral speed V3 of
the rolling roller is made to be equal to or almost equal to the surface speed of
the food dough belt by the control apparatus.

3. An apparatus according to claim 1 or 2, wherein the first rolling member

comprises a planetary-roller mechanism or a planetary-gear mechanism.

4. An apparatus according to any of claims 1 - 3, wherein the second rolling

member comprises a conveying roller with a larger diameter than that of the
rolling roller.

5. An apparatus according to any of claims 1 - 4, wherein the second rolling
member includes a conveying roller and a supplying conveyer, and
therebetween a space is arranged for releasing gas from the lower part of the
food dough belt.

6. An apparatus according to any of claims 1 - 5, wherein the vertical surface
passing through the central axis of the first rolling member is arranged
upstream of the vertical surface that passes through the central axis of the

second rolling member.



and direction and the rotating speed and direction, of the rolling rollers.
2. An apparatus according to claim1, wherein the peripheral speed V3 of
the rol | iwQ 2004/42¢193i s made to be equal to or al nbst equaCTiB200be1194 f ace
speed of the food dough belt by the trol apparatus. 3. An apparatus
according to claim1 or 2, wherein th irst rolling menber conprises a
pl anetary-roll er mechanismor a planetary-gear nechanism 4. An apparatus
according to any of clainms 1 - 3, wherein the second rolling nenber
conprises a conveying roller with a larger dianeter than that of the
rolling roller. 5. An apparatus according to any of clainms 1 - 4, wherein
the secony ralhbtidd foebeatineehd d6l3ing £ fsbdedouh beltlvwhichrid conseywdl i ng
conveyer, and_ therebetween a space is arranged for releasing gas fromthe
| ower paraccetdanne withaiplimadity téirolling rodlers pyhichmoeveseaaditiallt o any of

Sih “the 1iumitEgR oy desrmsTent G doHuaeam Rt R AR tRE T st ace
. . VO

b00as 631 75 LR PSRUR RSB olithe BMEr Statdion BE RATaLE, ChafadBHbE by O,

f ood dougdvnitedllingtthe mirmbepofbysid bynch aginpg dhsarovinigtspeedI VI af they of

rolling rollers which _nove sequentially_ upstreamfrom downstream or
downst r eaipling xellers end akingthe periphexsl speed pf tha yollipgirpHerggwal toiari ng

roller rotates on_its,;own i.S.. char tgp %ib GORLT |lin gﬁ nunber of
beats by TRkRT Rl HEoRE Bnflhed sudif oA Topfdlouh heRpy arisie B Mok ng

t he peri pf&gﬁhg%ggg@j\moﬂm]&mih%r}gnéﬂl | er equal to or alnobst equal to the
surface speed of the food dough belt by changing the rotating speed V2 of

the rolling roller.



