, dee3eb_Z6TAE DESCRI PTI ON ‘AN APPARATUS AND METHCD FOR BEATI NG AND RCLLI NG
A FOOD DOUGH BELT FI ELD OF THE | NVENTION Thi s invention rel
treatnent prior to nolding food dough, ,1 such as bread dough ‘Tﬁmﬂmﬂ ‘u@l‘\ “\
various fornms of breads, and, particularly, to an apparatu

for beating and rolling a food dough belt, as for exanple, a fabHétited
dough belt) to nmake the internal phase or internal structure of the food
dough uniform and to supply the thinly rolled food-dough bjmmlmummm“ﬂm&xt
processes. BACKGROUND COF THE | NVBIERCRIPYEDNVI scoel astic fo as
bread dough is nmechanically forned, elasticity of the food doughggganot
useful. Conventionally, in order to nmechanically formviscoelastic food

dough) it is necessary t e yield point of the
el asticity of the food éﬁ%ﬁ’%ﬂﬁ%\’f‘mm%mﬁi’@ﬂ formng, it is

al nost i npossi bl e t t [ ¥ Therefore, as
the elasticity of mﬁ?%ogf%ugﬁ%m‘?ﬁ%@%ﬁwﬁ% I?)]"F er to maintain the
quality of a food product |ike bread, etc.) the manual work of the skilled
craftsman was al ways rewred in the process of formng food dough. This
appl i cantFiEdsD @B IIHE - and various rolling apparatuses to

sol ve the above probl em; as, for exanple) a rolling apparatus conprising
conveyers, arranged in a series, in which the speed of a downstream

conveyer is @dﬁﬁ

plurality of&‘ﬁfﬁtiﬁlﬁ’ﬁ%{irﬁgl Fﬂﬁ&s 9%?2%5#?1}%192)2{%&%\% e gon\%d;}ghm@?ggggJP

44- 6607 BredB® doughf@td2itbPaBhus fermiLoPredddafid, p Sitividatlyotadn y) when

vari ous kinds of bread dough are stretched or rolled into a thin belt from

a thick bamaragms ariasmethed fon keating and rgling adeed daushdelfyasder of the

food d h bel

rechani o SR Atpreenbith A5ug Beft, A FaRethelnsbiifal BIGRE il 1©
necessar ystwct%rré%f the f&fde&@?h fuﬁ%rﬂp wfa for RIPpAF RRE iththlyGollBE SPr eadl ng
equi pnent for rolling a fo dough belt.

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 impoésible 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



SUMVARY OF THE | NVENTI ON To sol ve these problens) this invention uses such
properties as those of the gel structure of bread dough. The gel structure
-of bread dough has properties easily bBluidized by beats, inpacts)
vibrations, or the like. The fluidization of the bread dough is control I ed
by using such properties. This invention relates to a prior treatnent for
wel | controlling the quality of bread (taste) flavor, etc.). According to
this invention, a plurality of rolling rollers nove sequentlal | y upstream
from domﬁ@tﬁ?ﬂsmErammgléMWf@bm upstream al ong the food dough belt which
I's conveyed, while each rolling roIIer Is rotating on its own awdoto beat
q

and rol | thélorrweah@aalé,mvghmvaneasm s effread \dongharestreiohed pr n) and

Sel et 3&@%?@%&@? %F@B&@Eﬂ Spa?alﬂ%h&%‘ﬁvﬁrgse?eas BT 1" be
cqual o1 oGBS e Efkod AP BT ES P préf e A0H (O YDAkl

conveyi ng ne eats s con e nmovi ng speed of
the roll thi@meahbﬁtcallcbﬁditﬁinsngtcﬁl ong the food dough beIt conveyed on the
conveyi ng nenber. 3 BRI EF, DESCRI_PT] ON .OF THE DRAW NGS FI% 1 shows a
schematic eldsatalmdant dysting nawdapbarhaen wecessawy meuder BRreYRRf 2 shows

hown 1 ntgipA0EH 3R aBRELEL thE HATAARRE LR X ARSI

Cross- segbltpnal Vi ew of the enbodi nent shown in Flg. 1. Fig. 4 shows a
-schematic view of the planetary gear nechani sm of the enbodi nent shown in
Fig. 1. Fig. 5 shows a schenatic el evational view of another enbodi nment of
this

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.



I nvention. Fig. 6 shows a schematic view of the planetary gear nmechani sm of
t he enbodi nent shown in Fig. 5. Fig. 7 shows a schematic el evational view
.of the other enbodinment of this inventjon. Fig. 8 shows a schematic front
and partially cross-sectional view of ¥he other enbodi nent of this

I nvention. Fig. 9 shows a schematic view of the planetary roller nmechani sm
of the other enbodinent of this invention. Fig. 10 shows a schematic front
and partially cross-sectional view of the other enbodi nent of this

i nventio %, RRED EMBODI MENTS Fig. 1 shows a
schemat i ?E&@g}#@ﬁ@%ﬂpé%wui QSE@EM this invention. Arolling
apparatus 1 conprises a rolling nenber 11, such as a planetary roller
mechani sm) arranged with rolling rollers 11R) and a rolling nenber 13)

faci ng the riigl irshomsnbecherajtic eldvadional yiew of ancerabodinegn ti ofthis

invention.

Fig. 2 shows a schematic front and partially cross-sectional view of the
embodiment shown in Fig. 1.

Fig. 3 shows a schematic side and partially cross-sectional view of the
embodiment shown in Fig. 1.

Fig. 4 shows a schematic viev} 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. '

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 rolling rollers 11R, and a rolling

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



4 roller with a large dianmeter. A gap T is arranged between the rolling
roller 13 and the planetary roller nmechanism 1l with the rolling rollers
-11R. A dough belt 9 is supplied in thg 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 conveyi ng
rolling-roller 13. The dough belt 9 is stretched to the thickness Db from
the thi ckilesswith a FigeRlianfiat Y A ghp T idRGARREE %Hegagmé 'raﬁﬁar%o@iéﬁ ality
of planetary rollers 11R noving in an endlesS orbit (,for examnple, a

ci rcul ar 18ramick theesplanevary rollergnedhanisinel bivdttetles yollinlgl willers 1RRar &\ r ot at abl e
about thgir S a{g} s. 11S, .each of which is secured at equal intervals on a
circl e ofloughhet9 isispphied indhe gan T ¥ig a svprbingsenvexen Hy and noledtaent r al

aurfaoe relSerhiineRRpIIRSE bt o oAb SR bR SRR rol oS AT Bnll | o 13
Fig. 2 SﬂQé’\@ox?ve'iﬁﬁ'é'%ﬂ.ﬁ{%;fdlﬁii 191 eNvddchiabge %Weﬁmis ﬁrgngé;’%%ﬁ‘é’.s a

schemati c side view of e enbodinent. Fig. 5 al’'so shows ematic
el evat i on@inadtedvdofvnatweane of thbadiveying odllingiwlienddnt The doughrteilng ide

di ti f th t t h tagi f _th 11 |1 di ff

Fr om t hoS@etAhad® thaparkaess 13h S the thiskness B schemt (c. o de view of
t he enbodi | i Q. {.S.. f_qt.he. i nent._ shown in
g, 1 Lovete flilealy el mectSySATFL Aubits & b GUAT BRI AR (1" a1
left sidesllés ARARKiIPE iMBRYNdbgorbifies eRample, sAdifcllal 3T As/BoRRLt i vel y

above said side franes 5, 7. A first conveyer 15) a |arge dianeter roller

13) di s'pmé'dg.d]:)vmﬂheaahmetaiy milere il Roprentatable nhoat fhomd sHaftgH 1Sel t 9, as)
for exanpl rread dough.belt, apnd a second copveyer 17) djsposed further
downst reﬁt"'r‘;’e}i 8?@’?%? &?15"&!1‘%?11 attﬁ’iqé‘ag?*‘&f@i"’ Qe FLIC é‘f}H‘@] ilBres 5, 7) 5')
7. Aroller j ' g j r j I er 13.
A conveyi ng T Fostel Buback BEEEEREE R A thd O oAl B8 SoMthE TG o)
mechani smembentl ihardamped wpstrexir of the veftidd. surfiee BE phosiaitthdbagh

position of the rol|er nechanism 11 can be changed by a lifting device (not
shown) . therenrgabaxis4 ghtherconseimgrelter 13l | er nechanism 11 and the

| ar ge- di ler 13 ol | edy Th i ng. f the food
dough bel 1 8 ug ¥ SRR HE ARk ot the sl GRERL: B0 s ucyer
15, on t@&&ﬁgﬁ@)ﬁ&gvfe% Fp{helglhbegg?%_t he second conveyer 17, as

illustrated above, but also verti In the latter case, the food dough

belt 9 is cdfigefedsoshidws alschemaitit élbeationhleviewesianither émbadimehe of

conveyi ggkr ol ler, facing each other) may be arranged hqrizontall £ The :
rol | er 13ARveRtien, wherein; the directions of shamayg andthesipipien ofithet at abl y
vi a beari i AN o |V S r ..+ .mydhe rotating
haft - 25 Tamg s ¥ RGR ety e SBiR sHAHER Mg 1, (GG, o' ng

means) . Bbleerhaticaidereiwact the dhbeaimehs sisovin Bh Wigl b iy saxheladlthiabaf flpd | ers
11R rotatably supported at their ends by a pair of supporting plates 11P,

fixed ap&mbodimenssbawatimeFigod.the shaft 23. The rolling rollers 11R are
provi ded as jan _exanpl.e of ns for sequenti al.ly. beating. and ral ling the
Pood dough dOREHAABSatss By 1ot eranet Brpectrily ot bhe Beddqmddefoc voly
at equal g t f it i I axi s of
t he rot atsiiélggq{sﬂ/hﬁ?ﬁsgg pﬁ’p%t? %&fvl\b%%{dés;s) 5t2§a%?%%§{l§€§/r¥%ﬁ%§rv gﬁ’r %@‘gieve in an
endl ess eaill sidbframen5, Df Alfast ciraieyen 16f a lorgerdiamietergrd3lee(13, diposed

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. A roller
mechanism 11 is arranged facing the large diameter roller 13. A conveying
path of the food dough belt 9 is set up betweeh the roller mechanism 11 and
the large diameter roller 13.



When the notor ML rotates the rotating shaft 23 in the direction A a
plurality of the planetary rollers 11R revolve in a direction VI that is
-opposite to a transporting direction ¥a 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

pl anetary roller 11R is fixed on the supporting shaft 11S. A planetary gear
11Gis fixed at the end of the supporting shaft 11S. The planetary gear 11G

engages W t ITlee Da@itutifabp 6AtieRGf the rokRedRletRALIs 01 can belchlnggdbyaf t 25.
In a central concavity of the rotating shaft 25) a bearing 21 is installed.

The peri pifiing devicenmot shawindg Therefors; the gapfPbetweew the belder ngs 6 27 in
a frame nenber .28, whi is fixed to the.fr 7.The rotating shaft 25 is
coupl ed £ %@%rlh\@}&&%iﬁr&@' amaten "o“rfgg?l%rbéfCBPér,o n the notor M

Goar 116, and fyiae Buih 68 the Biod @b BBy HeahuBbiRdibap anc 8rY
rot ati ng hdriz@at4ldy oftfthe FirsP canedydir)1 5, @hl thie cbhRejingCivaltgerd, ian dogit eiglance

with the rotating direction of the notor M. The revolving direction A and
speed V1 sefortcheorpreyeetldy us ilbisteated sbave, but alsagersicallye Inithe dattehe

rotating shaf 315 cha by the tor. ML. Alsg, t rotating djiyection
nd- spoadath the oo dpkeh BEtY Slonpere verticaily, and fanrelfe’ Befhapie’ ||
changed sag.;lt,@ d KREp ' §TeT e LB,St opped
and t he ?f%lt%é}?e on@%@éﬁ%%gaﬁge (ob@gnﬂt)% gf.oc 's}gﬁ‘i\@%bﬁ?‘ve a

si npl e expl dhké irdlller ineehmhiznelaiy igstalled b € potagieg shdfh 28haippoated?5 G
revol ves cl ockwi se (or anticlockw_se) on the gear 25G while rotating

¢l ockwi sa@otatably viabearings 18021 pad hessingsahebythe side amesd'r 8t aflhe

cl ockwi se (or_aniigloekw se its O Isywhile revol vi | ockwi se.
Next) 1 naoHeinE Shalt S5 tonBled By o Rn@t Tl d o S R RO ITRARC) Cckw se
(or anti gl b $fdangls their rotating frequency increases gradually and
beconmes the sahe as the revolving frequency of the planetary roller 11R,

t he pl anet ar'Yhe ebller metRanismpd licompridesta phurahidy of nollimgeollens W 1Rt s

revolution., Therefore, the resultant speed Y3 of the periphe surface of
the pl anditpblysppported at they pratlh@y ?%f%n@p@ﬁ%alﬁ%ﬁ t he

: d . y .
e rov APEE ot oBth biifee i Bk, 28" Sho Iiin WY AR Wl BrovibEg b 7 O
di rect i onmpéxdmpladtmbat@for'deqhiBrtiallideRtingeind dlling ties foblRophes. A

downstream from upstrean) or upstream fromdownstream in terns of a dough
bel t bei mjuzahtse et roldersriifhare ayrapigedrespedtivglylat equalomtefvalsien not or

e el thl e A0 e oL b1 1 Speed V2 ol Lhe plgneyory
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
isinstalled. The periphery of the rotating shéft 25 is supported via bearings



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 st he peripheral surface of the
conveying roller 13 is controlled to ge equal to or alnost equal to the
speed V3. Figs. 5 and 6 illustrate the enbodi nent wherein a plurality of
rolling rollers circulate and nove sequentially downstream from upstream
along the food dough belt being conveyed) while each roller is rotating

anti cl ocypigg ﬁ?ﬂnietxﬁe r28 Syhib¥ flélﬁ%H% tHEkedHE 7 O! Th@go%ir}%glt?%@i rculate

and nove sequentially downstream from upstream at a spee

di recti oB5 &s coupledite acastor MiZe suth @asgessrsoahéiotrot at e cI ockwi se) their

rotation miki’@é ge rofli ng rollers 11R rotate anticlockw se on their own
e

axes at a spe ve, when i W?WNM% rogatey ﬁ@lroﬁaﬁ@%m 1t}a¢1d0ttahiélgspeed V2
| ut,; Lijkew d \/2 d by th

cont ol S el the WARHAS esd Itk R e MR FI T R Sheots v

and V4 cadtabss SRES ¢ MStTI?éJfﬁhu\%gcd]rQ&M o% f‘l’le]ﬂl(an\ga fb]lerVﬂR i Fig

6, the pI anetary roI er 11Rin alo p art Its revo utlon noves or

revol veschmsgedamacmidansewith therutatingniiretitioacsf the wotér®2dough belt. The
revol ving speed of _the Ianetary roller 11R is V1. The rotatllég speed of
t he pl anetar er’iﬂvloléfmi gesiopA angdespegd N amhepkamt@ry rollepldhetary rol | er

The 1 ovolreiBl AL IO hBPS A ork BB SRS RIORRELLOhY KRS IR REL 1S 5, Ve
rot ati onA®o, the r@ﬁiﬁngzanﬁbti@ﬁ ah*@leslﬂs'eﬂm of Yhe ﬁldﬁtaﬂﬁfbl@eﬁiﬁf&a%ﬁlg{/m a{/ison

(referrlng to V2). V3 is controlled by V1 and V2) as follows: V2 -
V3 = V4, ondtsvewnaxis/ps changed Ity themotars Y1 amd Manveying roller 13 is

rotated at e sane .sp! gastht Qf the eco%i 8 co eye 17 by the

motor M3, sd e&cgng)lge&\}: ﬁﬂPB‘iorwlg lﬁémﬁat ‘ﬂf HIMOLOF JOPP rotakdsani sm 11
d beat f h

motor s MICRERE il 6ERaRh RS Ehiftp e BPIALABGK, B BEEBEN Beal 02, 1y

and di r eql Gosngaaed Wwith thetgfetalr% GReOlvEE cRititwiid (it dwticletkwixe) bAlthend
roller 11R. The peripheral speed V3 of the roll |o(r;§1 roller in 11R can be

made to gq&eZ567Wh11emetatmpelbclcmesmlftaownsmeecs atnbeanle@mmghll@el t by
the contr ra V\henth r ol rollers V, entiall
downst r e&mwgﬁﬁﬁﬁi‘fcﬁ‘e‘gﬁ?;ﬁ %tl?lﬁ é Eﬂgﬂwﬂe‘?’fls WiHee F% ViiGugh )l;el t is

easily capghivigd. i1ts leading end between the first and second rolling
menbers. The control device 30 controls the nmotors ML, M2, and M3 based on

t he cal cul atiekts pleedrtof M2)andothakéfore tidgéav2E Git hepfin (0 rotate @lRwisedf t he
pl anet ar rol | elgs 11R to vary, the numher of beats and the |evel of the"
beats of { hanticlepkwige). - Bsithris rpmnaszﬁ@q%@wénfzmeasv%uwan . The

L i
quant i t y piaetdiry 2606001 R @t6p3 ithofRRh Rd eGRiiAEEs bARPiEUIIAIGR.

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 planetalry 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.




changed or deci ded experinental 'y based on the properties of the food
dough, as, for exanple, the fernentation conditions of the dough, the

-achi evenent of the fernentation) the l.ocalization of bubbles in the dough,

t he hardness and thickness of the dou&ﬁ) etc. Though such beating actions
or functions are illustrated in the planetary roller mechani smas nentioned
above, this invention should not be restricted to the planetary roller or
gear nmechanism A stretching or rolling roller 13 has a large diameter and

a scraper 4 e large di ameter
roller eretéﬁg'% e foogﬂalE g’qBie‘.Qﬁ conveyﬁhglaﬁ %5%&0 fs the
cl eaned amelacthecsfum Bﬁtﬁ@f%ldir?‘ﬁ}e‘éﬂ \£ hhﬁrth%?roeéﬁng%p@é&“@néﬂ%ef rom
adhering to it. As the roller has a |l arge dianeter, its surface is

easily s@l@p’ﬁdl‘y rolter x1R.s ’Hme;sp&ﬁdeV#of thmperaphendleucfmbafthmgomeyime of

t he thrnl ed or do elt on th veying_roller 13 by
shifting® h r%s?nfé"rsaﬁ?i&% S?qb‘é‘gg a-{fﬁpﬁﬁﬁjl’r‘aﬁﬁét fPeaf Vi3 s of t he

pl anetary r ro C fa conveyi ng
roller 13 t(;&i‘wgg)of’S gﬁe ups ream I réeﬂé??%lgﬁ% t‘?h%&;ﬁo‘@dﬁﬁgﬁb"ﬁyéﬁ conveyed,

as shown rollers @rcudatd #n@AOdvede @atialBVEFwh dtréaTeo Vﬁ)ﬁﬂééﬁ%&l?i&' n the
sane position, the contacting surface can be increased by instalTing the

second cé@ﬂﬂe§!@ighbeltrb&ang coryeyeds rvsthltmezuﬂx xdllerds notatingantitloekwi® grsee Fi g.

1 Th t L, bet t d d pl S1, 2
V\}‘li ch glraem:%sw&gé%er V%&Petﬂlﬁﬁﬁeﬁ‘ i‘@}‘%{r}}l‘fi % PR a??ersng f ood :

dough, age.ghone dg s l%m T appg?’ Fx%'&?ﬁ ‘éog p%.@&%’l%sﬁleo& @?titﬁf)g gh band

9 which is belng shows a gap forned by the

pl anet ar yhisotdses witealthie goard 258 eotateclockw g, lﬂbellrcrbt@lﬁoxi%lamfedl ng to
such arra ﬁmrrent t he_sli.ppage between the thinly stretched food-dough belt
9 and th&o ga&kréfllﬁh@t@ getirlegkwisd en thariown axesatialspeethd’2, asger

i amt o PEVER P16 R ThAGE Pt it SR Iebes Fone s s a0 ot o

than that OfLﬂkQﬁhéé Ithb s%@@&@%raﬂévz%sc%ﬂ‘ﬂf‘dﬁé&’byﬁlé% gi;gﬁﬂrpor rol I'ing

effect is caused. The rol mechani sm 11, which 1s arran stream of

t he conveytatipn of ﬂmrmﬁ)&)rsd\ilsdnd/MZ nAEccg:dlﬂ.glypﬂm syeads M3 Ahé Vidoech bough
belt 9 from bei rapl dI the conveying roller 13. Therefore, a
snoot h hd3RE P O%tterqé& Iﬁaﬁg\m}éﬂ on will be carried out. Further, by

adj usting the speed di fference between the first conveyor 15 and the
conveying roller 13) and the position of the roller nechanism 11 arranged
upstream of the conveying roll evligvzy:hvg&pm mum beati ng action can be
chosen. Also, as shown in Fig. 7, a pressing roller K, as, for exanple) one
rotating freely at a set position, is arranged upstream of the roller

mechani sm 1 ii,o re late the t k{lﬁ Delof the f od dough. belt, so that
t he food do ’r%lﬁt’ ep quatary roller 1 a lower parto 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 11Ris 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). V3is 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



wi .l not be abruptly drawn:or caught between the rolling nmenbers. Means for
shifting the roller nechanism 11 upstream of the conveying roller 13 is
shown in JP-S63-54333-B (JP-S61-100144-AJ, by 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- S63-54333-B (JP-S61-100144-A). Also) to further pronote a faster beating
effect for food dough) the conveying roller 13 can be arranged to vibrate

toward t ( j 0, P 2003-61561, Dby.t hi.

appli can? &“EI' Skggn%%g@g% ?‘/iéar’ S%?{his% erg‘;)‘?lla‘}t;S a ggrsg%ﬁ%%eéﬁteoﬁ@nsaéacent ric
menber 146lldr mechamism 1baAdibegt fvdl dokh 9.25C68€80 deRofdsth coftrol[dRAi&PNVEYi Ng
roller 13 is rotated by the notor M4 and vi brated by the eccentric nenber

14' . Theteemtrel theometersdls MhandMa. he enbodi nents of this invention is
described as, follows: First, .the data on the pro i es, the thickness Da,
and t he feecﬁ‘?ﬂftg ARPAFRLYS 39%@“&@3@&‘%&"{“@géﬁ?$‘fy& anpd direction; andt
conveyer ‘] i\r,a%% &ﬂ%{ evi ) the thickness Db
and the (t:%%\r/(gtg?”?lrrli& gpe(eid n&iﬂﬁg%e O%%Hjebiéqlﬁﬁg%gyyﬁig out by the second

conveyer 17 Tdrepériphiéral 8peed V3 efherrollisiovblier 3011HBE&nHeHhals @&@q@%ﬁ ween
the thickness T or Da and the thickness affects the differencé between

the feedPhglmpstcenual the surtace spsed obhe feod dsugnbeltiey the edritngl speed V4 of
t he conv?ﬁi Q}?aoruglégoer 13. In accordance with these operations, a gap T
bet ween fHe tl r-mechani sm 11 and the conveying roller 13, the revolving

speed VI, tWVhéﬁttEEirBHixﬁgoﬁﬁfbrEI%no&{‘gedifé@l\ﬁfaﬁi &oéﬂﬁﬁﬁ%}ﬁg%oﬁpﬂp i€ esul tant

speed V3, etc., are set. Far exanp consi deri ng ring=back nature of

bread doalymg #tecfopdtdvaghayell, thedubd doaghdtelt i3 ilyarmuatatsteleadifp t her)
t hese set é | ues shoul d be &dj usted experinentally based on the food dough
actual | y¢& g’ﬁg\‘a{?nit e fizsband spcond; relingi mesbespove) the control apparat us

V8 of the r etk feybe adBonerpls bt WL B Bk MRS A B s e
speed V4 c@lfculdt@dggad&é/ bfthe Altheionlahd tdvoleG6s r?é‘f olRm MBI LT Peats

agai nst food dou depends on the revolving or noving speed and the nunber
of pl aneplanetary rallersTIR toevaryt the mombey bfibestsand e liehel dfabd bdavgst | t

such as thepbsdere folrenutthesune By fomkdoughbefiss. cic. According to
ey S b b AR BRI 1 U 0 oo
descri bedf tiovevolition ok dievenaii eheplagstay fiRas 11RUgh can be pretreated
favorably. 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, ete.
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.



The fernmentation of bread dough begins after the m xing. According to the
progress of the fernentation, the strength of the gluten structure in bread
‘dough is different. The honogenizatioq;of food dough such as bread dough
can be acconplished by beating and noving actions according to the prior
treatnment of this invention. Wien nulti-Ilayered dough |ike pie dough is
rolled, the transferring speed of the surface |ayer of the dough is

regul ated so as not to be faster than the inner |ayer, by neans of the

peripheral gpeegosdible® iRlcAbiiedh% croﬁltzlléting%x;ﬁfggé Bethe NGy LBAgq bpat of the

conveying roller 13 (V3<V4). In other word erng simlar,
when t he strstchetbdomgle belt amthecommying aclldry1 Dby wheftidd e vierEost firfadeo! | er

11R and nveying,.rol l er 13) no, sljppage acconpanied with the adhesion of
dough oc g%rgé)s%g}ggﬂﬁgpgﬁtthg &epthal aﬁwmfégg planetary zellen mechamieny ik fiony powder
t han necegssak: i | ed of e rolling roller 11R can
be regul g,f\zegh;égl ﬁé}?é? ?Hgggﬁég&gﬁ@g? gﬁ%ﬁ' 1%?%@{'& @h%&PS%aghilrﬁﬁ%her al

speed V4 opthé frpdcdunighyd Beinglon9bydd astlohein FEY @) | 489
circul ati ngimipeed V1 is chag(r)ldged, yt heasperoi pher alf\é/?peé[é %%}5&%%1%’ Pg{rfi ng

rol | er 1ifRhesd tweesyéadeshedh thpeamae/dosition, tHe chetactingsurfsd dan be equal
or unequal . A% g-.sh%iﬁd external gear, which replaces an internal -gear
25G ( shoWiLeas E ngtarlipg ghe speand,eonyeysndddnt alayeerpegitien ofthei de of

pl anet ary ﬂ@%fiﬁ 12l ows a schematic el evational view of another
enbodi rren(t) o) tﬁ?réﬁfﬁ\}gg%‘?eoﬁﬁg‘zﬁti mng belt 51 and a plurality of timng

pul l eys 52, Tidrelis aapinaes,HlIebétwedn e fiRAaneblecdnd faRbysal §§ywﬂficﬁ he

pl anetary gears 11G (shown in Figs. 4 and 6)) may be arranged to rotate the
timng plldngssamperpendinaar bethe directiory fontramspottiig féodydodels s a
schemat i | evatyh.onal Mi ew, Of . anot her, enbodi nent, of . this invention. In the
| ower pa(ré?g‘gﬁ ‘Pr?e‘gr @'l |§Pgﬁ£)@h%‘m0 7 ?Lfljucggﬁ?sr %%éf’%‘i“%? ahighis t o
revol ve Bk ol 86 ths , L [k j;s..circul ated
by a notor ) such algsgﬁgéet}l\?om@gr%,rf %@@&@‘gg&g‘wﬁﬁm‘ﬁg"o‘# |l eys 62
fixed torolher meahahisny 11 crdetlse dobReyhgt raller 131 frictional contact only when

the pulleys 62 regvolve in a lower part of the planetary roller nmechanism
11. Then, ~t H&Ccprdingitasitch grrangement, theslippagedietarednrthe dhirdg shretehel pul | eys

62. A ' .5 | ti it o ible t t h l.

i thi n brasd e bRlc e sfbeaciof iRa RoRFevtnE spler 1305 aodsrdhn fh m O
wi thout _hargek eenidie-Slon therdifdiNetn du 1R ePiny NAME Wiflls 181, Pr ead
dough and environnental conditions, it IS poss ’f to manufacture

hi gh- quadiametareenn ifitheiconpeginiglipeet of the easeeydinpgpbller 93 $s fistéyd thdw ead

dough, suyrpre bubbles scattered in the surface | ayer of bread dough, and
nmake the'ﬁ%%r ?é@é* ‘glfsngﬁpvm iaomwaé@saﬁyetsblwmlhnsrﬁenymse a

| ar ge quaghsdd of dusting

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



owder to prevent food dough fromadhering to a rolling apparatus) it is
Bossible tg greatly decrease the quantity Al so, though the elasticity of
‘bread dough has been | ost conventionaj4y in the nmechanical formng process)
and) therefore, a conplicated apparatus such as an over head proofer has
been needed to recover the elasticity) these 13 problens can be sol ved
according to this invention. 14 CLAIMS 1. An apparatus for beating and
rolling a food dough belt conveyed between rolling nenbers) conprising a

first rowillnptimndanpthydrgya oplcdught b¥twéed Hhd Fallnkdhbfbharyhi ch nove

sequential |y upstream from downstream or downstream-from ups’t ream al ong the
f ood dough ééear,ls {avi shifting bhe vollemm echvhhism iL$ upstatain of tie cérfvedifigaxis, a

' ' h belt .thereon, and a control
Sopar at uColdrEa B ﬁﬁ&‘i’?ééﬂf%ﬁ%@é Z&lﬁé%é’ﬁﬂeoa%@t Ppmipnlimatorai | n

[ ' r A
cPaim 1 ol Saehidies 8, 7O O prkdfdd o 5 Shiffed 1 fAPRES Bt Foivainhnde (o
be equal rdllerot3 ah Bdhveging pdth dofiRe d4uER BRSPS W Pﬁfﬁgiﬁo?@wﬁe t by

' erein
the cont appar at us. . 3. An apparatus according to c _
the fi rs{ oIl P ddddr conprises a planetary-rol | er mechanismor a

Wherel n 1 h7a8e.dRduFBIGH g LRSI kot g B b dondh e w th &
larger decRyig bFIRE 19'én BE abbihgel!th vk 4t t % hed 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 or steps for the embodiments 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 with 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



5. “An apparatus according to any of clains 1 - 4, wherein the second

rol I'ing member includes a conveying roller and a supplying conveyer) and
‘therebetween a space is arranged for {gleasing gas fromthe lower p art 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 upstreamof the vertical surface that passes
through the central axis of the second rolling nmemnber. 15 7. A nmethod for

beati ng and M8Itbiragulnté the pdeipblarhesicedVe bfithe eOMMRYRM M 1ICEPHLaNce with
a pl urgl ity of roll iqr;g roll e?ismlv\hi ch nove sequentlgﬁly upstream?rom
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downst r e8aN e o MBI esE eanl Wh@étrfeawne@hgqtdfd:hﬁ@odv_dmrgmoﬂ)hlrt],s,\Mu le
each rol hb&%{a ler rotates on its own axis) characterized by controlling
the nunber or %léats by changing the noving speed V1 of the rolling roller,
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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
mner 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 i)eripheral 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
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Aring-shaped external gear, which replaces an internal gear 25G (shown
in Figs. 4 and 6), may be arranged to be engaged outside of planetary gears
11R.

Fig. 8 shows a schematic elevational view of another embodiment of this
invention. A timing belt 51 and a plurality of timing pulleys 52, which
replace the internal gear 25G and a plurality of the planefary gears 11G
(shown in Figs. 4 and 6), may be arranged to rotate the timing pulleys 52 and
then the planetary rollers 11R.

Fig. 9 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, 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 conventior'la]ly 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
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«0- downstream from upstream along the food dough belt, while each rolling
roller is rotating on its own axis, a second rolling member conveying the food
dough belt thereon, and a control apparatus for controlling the moving speed

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

2.  An apparatus according to claim 1, whexein 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.
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7. Amethod for beating and rolling a food dough belt which is conveyed m
accordance with a plurality of rolling rollers which move sequentially
upstream from downstream or downstream from upstream along the food
dough belt, while each rolling roller rotates on its own axis, characterized by
controlling the number of beats by changing the moving speed V1 of the
rolling roller, and making the peripheral speed of the rolling roller equal to or
almost equal to the surface speed of the food dough belt by changing the
rotating speed V2 of the rolling roller.



