; e3e202,,-t/"./06FOTOI g%  SPE~~~-aT, oN A METHOD AND AN APPARATUS FOR
SHMAPI'NG A DOUGH PI ECE Field of the Invention This invention generally
relates to a nethod and apparatus for stretching a mass of a strip of dough

- consi sting of food i ten(s),. such as bread dough) to formm@ Ummmm ﬂeet.

More specifically) the invention provides such an appar npl e
formthat allows the mass of the strip of dough to be rea retched t
form a dough sheet. Description of the Prior Art Attenpts ha v been made

for exanple, to spread a mass of a strip of dough COI’ISI
item(s), such as bread dough) to form a dough sheet. mw H
stretching apparatus is discl angaoage Pat ent No panese
Ear | y- Publ i cations No. 10-075%@@ an(]i Japanese Patent Publi c&%n No.

54-991. In the conventional stretching apparatus) a mass of a strip of

. bread dough is conveyed on a conveyor belt. Above the conveyor belt a
~ planet roller group, which includes a chain of rollers, is rolled along in
the di r gcMETHUD I ANDAN APPARATUS RORSHAPENG AROUGH BIEGEouUp is
arranged such that its only preceding segnment, which is |ocated i nmediately
above the conveyor belt; travels along in the direction that the conveyor
belt is traveling, while a passage between themis fornmed. As the mass of
the strip of bread dough on the conveyor is brought into the passage under
t he- pr edtidldhof sheginventiodn t he pl anet roller group, each 1  roller of the
precedi ng segnment continuously rolls and stretches the nmass of the strip of
" bread dough to forma bread dough sheet. Al though the conventi onal

_ st r et chi ng @bmrmwantmammaﬂyséldtby te grleaﬂmdr@ndrﬁ@@a@ﬁ UHOTSt 1 | p of bread
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provi de Peafaﬁlyf&ge{chléd%rf@hﬁm A6ugh ghest.of a strl p of dough to form a dough
.. sheet in a fied manner. Summary of the Invent| on

Description of the Pi'igr Art

Attempts have been made, for example, to spread a mass of a strip of
do'ugh consisting of food item(s), such as bread dough, to form a dough sheet.
A conventional stretching apparatus is disclosed in Japanese Patent No. |
2860938 (Japanese Early-Publications No. 10-075705) and Japanese Patent
j Publication No. 54-991. |
| | In the conventional stretching apparatus, a mass of a strip of bread
~ dough is conveyed on a conveyor belt. Above the conveyor belt a planet roller
group, which includes a chain of rollers, is rolled along in the direction of its
motion, like a wheel. The planet roller group is arranged such that its only
preceding segment, which is located immediately above the conveyor belt,-_'
travels along in the direction that the conveyor belt is trav_e]ing, while a
passa.ge between them is formed.
As the mass of the strip of bread dough on the conveyor is brought into

the passage under the preceding segment of the planet roller group, each



The present invention addresses the aforenentioned needs by providing a

met hod f.or stretching and rolling a mass of a strip of food dough to forma
dough sheet. The nethod conprises the steps of providing at |east one
primary elongated roller and at |east one secondary elongated roller, which
are both substantially orthogonal to the | engthw se direction of the nmass
of the strip of food dough, and- opposed to each other so as to provide a
gap therebetween for receiving the incom ng mass of the strip of dough, and
vibrating at l.east one of the primary el ongated roller -and the secondary

el ongated roller such that at |east one elongated roller is opposed to and
spaced r i yotalel isncom ng
mass of %&g{f r&fﬁ]ptéP &T&ggg Sggﬁ%ﬂié%gttﬁle gags; ?gh&s?#g% ?:ﬂeggﬂg%g%rlgﬁgg(? fto form
a dough thessdrip dhlereadedmrgh tofoem adreal dowgddslestes t he af or ementi oned

needs by proyj,si n appar at.us [ retching and rollin mass of a
strip of foo tgl th%?’(? QB@VWQO 8{&’{3%55 ?p?ﬁgaté’ﬁﬁéﬂépﬁgesgﬁﬁ'}yu%@ first

3 onVﬁyi hn@lermas of ohT staip lof beered }dpﬁ@h\g_exfbﬂa_at ﬁeeegza&s;eqhifdb%ea ﬁél*hiplll?lf)f food
ough thereon 2. al on rayel ing directign that is stant y

par al | elcqnﬁg’f‘FFélqrbﬂb?tH%Gfu‘i%zt\‘Wa%}?qﬁf°ftt & rellerparrangsddiemagnhesd: | east one
primry el ongatsrdingly| fisaloiect 6PHe PRABAESOREIHIN %'?B&ﬁ%% he¥dier, which

are substantially orthogo_nal to the direction_of trave are_opposed to

each ot h&TeHing appaprigis idea gigplified dowpdbad allows readily strefghimg ai nconi ng
mass of fRes oF &igRripf fcg:bq%lj, [ nveyi ng means. A vibrating '
nmeans Vi bra?es_ at e%st _ ne{({) Yﬁlgﬁgﬁlgkﬁhye%& ongated roller and the
se_)condary el Brigamedhenobjectigf the preseati¢ghvemtion 40 prewie onethbdfgat ed rol | er
i:s) oppos . c apart Jfromthe. correaspopnding, el ongat roller such.
t hat the&g%%:cglrﬁq g% ﬁﬁggggg? S{Bﬂg °sftdr°|“ghotr° forea §8§§ ﬁhr?%fﬁlé B‘Fﬁ&i‘fr et ched
and rol lmdnnetro a dough sheet. A second conveyi-ng neans receives the dough
sheet fromthe gap and conveys the dough sheet thereon. Preferably) the .
primary elongated roller and the secondary elongated roller rotate in the
travel i ngusimeet bPthedfnddiidmicon ng dough. The primary el ongated roller and
t he secondary elongated roller may be driven By separate nbtors or a conmon
notor. The vibrating means may be driven by a separate notor or the common
motor. The VTBE%&bé&triﬁi’r?ﬁtiﬁﬁ%dﬂlrké’s“e@?’ch% é’iﬁgﬂtib&%é&‘ﬂe@dsfwﬁo {Rgand a
second gap, wherein a difference in size therebetween Is a ight

di f f er enganetheddae stespelingand noldinigres erassaof a strip apfemdad gl to forer ai ncl udes

nmeans fo i i i of «the stri.p_of. food, dough in the gap
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el ongat eprimzdyeelongated tlertdial atlsant bgedeogid sy gangited pélldrgashithom and
is slightly,spaced apart, fr t he .gt .l east qne. el gangat ed tating roller.
At Ieastglb‘%:go@f s%aﬁﬁa r%f?g]?%cmﬁalt Q&Lf"ﬁ?}lgﬁ“@r‘?& 1 aéé%b magf Shgat ed
rol | er nthe strip ofifood duustalandyosioseldanadazhyothel ls6aw)toqR@Ridy a Waipch turns as
it noves,in téworb t. Addi.tiopal feafures, agVﬁnt ages,. and_obj ectives of
the i nvetRSTsReW D Ry xeseiving the incammermass obthe stxapiafdonghy 8wd and in
part wi | vibeatiagnarienkt s506F tepriasay élbh?ﬁ%e&foﬂ@yaﬁ@t%@%m practicing
the invention, 3 Brief Description of The Draw ngs The acconpanyi ng

dr awi ngselopgrted relien sicdr thatatdeastonmelongased roller is gpuasedftotandl =
speci ficabdQA, iLRal I I e diyent of. the

o esent oo, Ina L E (R chliebb bl i B e e R M oo Binb b ov e
and t he Bwsaiofshe ¢bsp of feadbdowgh ihshe gabeisrstrk telrbd dindervlled) tocforined ow ser ve
to expl a'{iﬁuéﬂﬁhgéﬁ' nci pl es of the invention. Fig. | A shows a schematic front
vi ew of e>apparatus of the first enbodi nent of the present invention.

Fig. 1B showEha mebemeinventiotiealed @ddetsddaetheal forsBentidne@merdehsy of the

apparatus_of. .Fig. |A. . ' .
PP prov1d1nggan apparatus for stretching and rolling a mass of a strip of food

dough to form a dough sheet. The apparatus includes a first conveying

means for continuously conveying the mass of the strip of food dough thereon
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Fig. 2A shows a schematic front view of the apparatus of the second

enbodi nent of the present invention. Fig. 2B shows a schematic side view of
the primary and secondary rollers and conveyors of the apparatus of Fig.
2A. Fig. 3 shows a schematic fraont view of the apparatus of the third
enbodi nent of the present invention. Fig. 4A shows a schematic front view
of an alternative secondary roller that can be replaced with that of the
first, second, and third enbodi nents. Fig. 4B shows a schematic side view
of the rotating nmenber of Fig. 4A. -Fig. 5A shows a schematic front view of
t he apparatus of the fourth enbodi mrent of the present invention. Fig. 5B

shows a ashgraaﬁa%ﬁh %ﬁ@%ﬁi@ﬁg s%k'sf%ﬁﬁaﬁ‘%%a?ﬁﬁgp%a{ﬂe e%ﬁléglo% tgRd the

conveyors o OWs a sC C ‘stde view
of an al massnaf th/eastprlp ofdfopd rdwiuigdy. Ah&astmet;mmapyabmgaﬂedhrollhnandfatt he
n the ,al terna

DrU el o RREEORF Bl e e XN B R aBf FUBGAnsRaLsortBaBoRa i 1

Fig. 6B ﬁfw&\ﬁe&wﬁbﬁﬂﬁve‘k affe%ﬁpdéb&\ﬂo%fachf&héfE@"al@%blptﬁvﬁi%cé)@ﬁﬁry r ol I er of
Fig. 6A Fi 7A sh ws a schenatic side view further alternative

pri mary rébetenn Oearﬁcw%ﬁbammqgwn@ﬁap? Ehe strep phdevsh drasadhaent .
Fig. 7B ﬁf&%n@eﬁﬁﬂéﬁ%ﬁh@ fA%Bréﬁﬁé‘Vn%aﬂéqﬁb:?&é‘éém%ﬁsf eﬁ%]%ft § Fig. TA

Description of t ref erred Embodi rents Turni ng now t rawi ngs)
wher ei n Prigaryralongatedallesrand the secondacy ietongated antating apBexrisuthlynat ed by

like refﬂ{ﬁ&&%&%@k (%ﬁltgﬁgmhé& ﬂuéeaffevm %3 dh%% (?l!n Tt of a

stret chi ng apparat us e .prese I'nventi on. ongat ed dough
9 lS concormaanmid}ng@dlong:ateda'o&ppanahmhatﬂhe mqmmmeg mfass Ioét]eé stgpioéd dough 9
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the inventi engr.al conprises a base 3, a pair of frameworks 5 and 7
that ar ed?\lééﬁﬁﬁe‘?@te&?éﬂ above the base 3, and a pair of opposing

horizontal rPktRrshly)¢Rs pdiketyERMAghOE] (5106ENRA R Redbtl dry dBBgRBIT Of

opposi ng rizontal rolléers.consist of an upper eIongated roIIer (primry
rol ler) X qrcﬁ“??ﬁ)‘é’r'ﬁhen@aﬁle ﬁﬁr@lfffﬂt@gsei@@let@cpﬁéng meaghsur f ace of the
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enbodi TR ok egap %11'1% (%éé%}mzeoﬂf gilze the rebe%welen 1|ssa s tsgl.f}elr?ngeed

In one aspect of this invention, the apparatus further mcludes means

o for moving the incoming mass of the strip of food dough in the gap into at
~ least one of the primary elongated roller and the secondary elongated roller
such that the incoming dough slightly protrudes from and is slightly spaced
apart from the at least one elongated rotating roller.

At least one of the primary elongated roller and the secondary elongated
roller may include a plurality of planetary rollers, each of which turns as it
moves in its orbit.

Additional features, advantages, and objectives of the invention will be
set forth in the description which follows and in part will be apparent from

the description, or may be learned by practicing the invention.



5 As shown in Fig. 1B, the apparatus | A also includes fromits upstream
end to its downstreamend a first conveyor 15 and a second conveyor 17
(neither are shown in Fig. 1A) such that the opposing horizontal rollers 11
and 13 are | ocated between them, The I engths of the rotary shafts 23 and 29
are orthogonal to the traveling direction of the first and second conveyors
15 and 17. The direction of the rotation of the rollers 11 and 13 is in the
traveling direction of the conveyors 15 and 17. In the enbodi nent of Fig.
1B, the upper roller 11 is rotated clockwise) while the lower roller 13 is
rotated counterclockwi se, in order to stretch as well as reduce the

thi ckness of the incom ng dough 9 by passing it into a passage |ess than
the initial .thickness of the incom ng dough 9. In the enbodi nent, the
travel i nBragbDescription oftheDyawings veyor 15 is V1, and the travel i ng
velocity of the second conveyor 17 is V2) where V2 >V 1 In Fig. IA

al t hough the el ongated dough 9 is in the formof a nmass of a strip of dough
on the firstTheaveyopanginghiawings, fhéch atebatonyorated imihécenstitubea 13, the

1709 Saftbie bl iphC sbOEHL Bbally SHESaBL 2 SRHAER] chilodiG AR 0r 00 V"
Ref er ri nhe preléegt idvenai, ﬁndﬂ@fgbtlﬁmlthfthbf'g%m’e@ibdescﬁmidn @i&eﬁfa‘tiohé upper

rre SonBhALRe RE et e R 54 S Rast K hne i sorags Jo
si de) ofetplain %@b-‘!’u@ﬂﬂ@& ozghé%mxed to a first not or ML, which is

nmount ed on the franmework via. a bracket 24. Thus the rotar shaft 23 and .
the upper rofl&rlAshays arﬁ?&’&%tl%/ R mwwthﬁeppiaretuwftthe tas descri bed
above. Togvbaimint Ot He Me?seh% R &iesably a variable-velocity notor, such as
a servonotor_that can variably control the rotating velocity of the upper
rol ler 11. |Kig.HiBshowe a sdhentatic sideariewtafshevollors and shbnveyonspfdher ol | er
11 may b gl tppbe substantially the same as the traveling velocity
of the cghﬁlgf/&otgls %%qgngA to prevent undesired winkles or tears in the
travel i ng mang A shewstarsqhemiatd@ﬁ@htsriemdnérthe hepapatus sifHeesecdd 6  The

| ower hor talﬂ£ %@1 13 can _be swi ng such that it is opposed to and
spaced aﬁ PHEBIREMAAPYSS?™ roller 11. In order to produce the
swi ngi ng m)t | 38 shbwslaoy¥eniatié 8idebdewosit e HiRlady Mnddecdngargenent is
shown in Fig Bot h end of the rotar shaft 29 of the lower roller 13
are rotaf r§ aé'@p%?‘teé@r%9 throapparatngafdig. 4Ad 7 via bearings 25 and 27.
At the ends 31 tﬁ‘ﬁaé@%rschgtﬂaﬁ;ic ﬁ'%n%b’?evlrgfﬂ’ié( aPEQH v ofltaR iRl r of

el enent s, eccentric bushings pr ov eccentric notion
about themrb@ amyntnéthe presentdneeridons i c bushi ngs 31 support the | ower
roller 13 vi 3 ft 29 a
bal ancer 30 ?ﬁE“?%éF%@a% e i oM BERh B e bR Ay riig

funct i ontht Ctahe baen]rmced v@ﬁhrthat of thenfiest, semndaarrtd thiod etrtim&meﬁngs.ng mot i on

of. the Iovver cau b ecce ushin 1. er to
acHi eve thi s §%stah% %ttry’l%%]r @ nt%’ﬁrﬁog%tlﬁﬁ I'?%%Fﬁf)t? ft 29 so
as to provi dF1@. BAEtshbwedi shasea tie ﬁfbnlt&ﬁ@@(v‘fthe dpparatesef tHe fdwﬂeccentri c
‘bushi ngs 3 d g Pb}éﬁat t he heari rjg 27 side) of the rotary shaft 29 is
coupl ed & a’ dPERER PE§SeRS INVEREPNY he driven pulley 35, a drive pul |l ey
37 is coupl edy cwsﬁsw@mdsdmn%né&dehﬁw Sf tHRU athr9 i d SeRBary: The
second m)tﬁ Jss drivingly coup ed to the rotary Shaft 29 via’the drive
pul | ey 3vollersiandsth %M\é@s}’@rﬁéﬂ sepparagigpscaftitigi BAd around the pull eys 35
and 37, and I : ' led to a
tl‘hﬁ ?sl’x@@spﬁé& onétéheﬁbg YRGS of Eme?;ﬂaggﬁg{r Kfé?oﬁ&“p

drive puIIe nd nounte ase 3. s drivingly
coupl ed tha mnbgweplarced|ve1rthtbatfp§th¢1£purdhre\mbqﬂmiea;t Wb,erandtlae second

endl ess 4 dr 41.and_the l.ower

rol | er gﬁ!e%ﬂ t?ivé %&f THL{C:?F* | g%ﬁg.}t@?tgdof e::i)ﬂrhg ]@l?\ﬁntig TRt hird

not or I\/Bsubbﬁalrmatll}ean(eﬂ.laptycﬁh&foit 29 is rotated in the direction at a
velocity that is nuch higher than that of the lower roller 13. Thus, the
‘lower roller 13 can be frequently swing such that it opposed to and spaced
apart fromthe upper roller 11 during one rotation of it. The velocities of
the notors ML, M2) and M3 are controlled by a controller 50, which may be
equi pped with a control panel (not shown) on the 7




apparatus | A, or provided as a perpetual controller (not shown) such as a
personal conputer. The controller 50 transmts the rate for the nunber of
rotations of the shaft 23 that is coupled to the nmotor M1 for driving the
upper roller 11, a rate for, the rotations of the shaft 29 that is coupled
to the notor M2, and a rate for the rotations of the lower roller 13 that
is driven by the notor M3. Consequently, the controller 50 gives the rates
for the rotations of RL r.p.m for the upper roller 11, RR r.p.m for the
shaft 29) and R3 r.p.m for the lower roller 13. The rotation rates of Ri,
R2) and R3 nay be determ ned based on the traveling speed of V1 of the
first conveyBrg. 6B shaves asehematiy fspetedewfof YR eafltarnatsecsendndanymiler 17) t he
characte:k§%:$%_of t he dough 9) or the desired thickness of the rolled
dough 9 T @ passage between the rollers 11 and 13, etc. For exanpl e,

| Ithe r ot alt: onFig@at7é Eﬂ%wé daté’tfhemédsird@\h@fv%ﬁfﬁhbf‘ﬁlﬁe@h@h‘v@%rﬁﬁhﬁym ﬁf the
ower ro can .be deter i n consi tion any change in the
travel i n{flﬁeﬁé’i‘&é cBEtbﬁe’éﬁ? @Wlﬁh@% o cfg embpdimgaty2 of the second
conveyor 17 FY!"'@@syﬁywsch@ﬂtﬁﬁﬁoh?vﬁﬁﬁffﬁe @ébo‘ﬁ'a‘i??rbﬁ@* 6 Fld. AR NY

bet ween the dough 9 and each roller | ‘| 13. Alternatively, the rotation
rate RL of the upper roller 11 and the rotatlon rate R2 of the |ower roller
13 may bgfgﬂﬁ{lgﬁlggqhé %rgﬁﬁ.g!z@g@ﬁé%&tge traveling speed V2 of the second
conveyor or m dpol n between the traveling speed V1 of
the first conveyor 15 and the traveling speed V2 of the second conveyor 17,
based on the t of .the dou or the,desired t.hi. kness of
the rol I ed d'gﬁpﬁ{‘%ﬂt’% SBreEaihgs, PREMn the e § UGRELESGE i

eer: ai ne&ncfgmall ebaents mmh;j 1Qna&fdfhsdhkﬁ ré?@eﬁ@esﬁa&ﬁerhﬁ W&@@ Iﬁbﬁr\lx\gppﬁr "
roller 1l.and t r er 13, fromthe first conv on ich the
dough 9 i’gq}}?vxfﬂ'ée*is%,ﬁqraﬁoé fo?lfg%ﬁter(? ¢hiGg apparatngd ﬁe?ﬁr% pHegeBhapi ng of
t he dougihWRnti¥® a sheet can then be acconplished through the use of the
rollers 11 aﬁi 13. . The upg)er roller 11 rolls and stretches the upper

surface of tAdthagdrelongated @mhﬁaﬁé@nbpyouﬂyefedméheramnagatqsalem s and
stret chegidcB@f tiné [ 0 be
opposed t) and spg(? gfjgra?ugﬁ }l;lfsrom gadé!ﬁ‘hhﬁai Bﬁiﬂ%&]?% %O;nggzels

t hr ough @h@gbm%mwdmaeqtm,mthe@mnachess dppairates Glodehownl,m on t he
second c ndesired winkles or tears. Because
t he Iomwggﬁ‘%ﬁlﬁgs\gﬁ%g%{gaa\é{élggoppos ‘to and spaced apart fromthe dough
9, the doughRefeaingto F@emeuwewtmmhsegiappdrm@rmsedh@ynﬁéaftidrpl lers 11
and 13. Thus he dou bet ween the_rollers 11 _and 13.is tenporarily nore
flui i zeBbRiathy Ege%a @ Pgir of frayaewarks ﬁf"%o?ltbata“?gg?tib’ned and
spread blochbed abbvetise Eés@B%h&dﬁ'éﬁ ﬁoé@@&%ﬁh&%oﬂ!a‘l@@ﬂ&rél@@afﬁed of high
pressure, This Elli‘l WS prg&um ng .a sheet with the predeterm ned

t hi cknesBetWestothe Famewerks 2Brd br %Pmtmwogm&bwz@n@r 1rglpref | e. g.

bread dopghsistal érhﬁﬁ et 5'1% gﬁ'ﬁ’é&‘folﬁr (BRinReLy roildrF i '?Qr é"xtbtmg‘g ypi cal | y

for'ms powder mater,a e sprinkled on'the dou uced) since

t he undeEF?%fb‘P‘ét%Ph%Rpﬁgr %‘él’fﬂé@:ﬁ ‘thﬁeebélg#ﬁdaimlﬁhlg a@d werelongatedi ni ni zed
b t he |
ol Tor - 13Ny Bebo B dME IS 18 im Pt 0 ARl A O P B %6r | [ oap.

- those vi B\daﬁacejnﬁthe)ebmgamah*dnugh %voi d excessive VI bratl ons. In the first

~enbodi ment r at r hat incl,udes one
primary r ol | er el§8§§ lgeer i@@éﬁp %IOWSFI%peﬁgB %rré’ Y ARQuRtedon e

primary thé cerredfomdicigtfotapeshafia 2 dml 29rsu&B thae theil: repREhg/sRirfRes 11,

which is | ocated aﬁbt he ug r surf ce of om ngr@;iiough 9) and the

| ower _rofaF%FeP%rat I PE ‘g% SaPh é’ﬁ texgnined gap foymea vertical -

directi O@hséafgebﬁraﬁamght@té BE stRgeNed) h P ¥ @ s thel thecodds 2t .2l

dlrectlo%STho e, skill nthe art will realize that t?ns I nvention need

not be | thisteabedimentst ssagens s horizental onerlyutyid is mot gedimitedi n t he
scope of the clainms in the appendi x. For exanple, it may be changed as
~follows: 9 1) Both the first horizontal conveyor 15 and the second

hori zontal conveyor 17 can be replaced with vertical conveyors (not shown)
such that the incom ng dough 9 is convgyed in the vertical direction. In
this case, a pair of rollers in which one roller is opposed to the other
one in the horizontal direction can be used in order to adapt to the
characteristics of the incomng dough 9 in the vertical direction.



2) The first horizontal conveyor 15 can be replaced with a vertical
conveyor (not shown) such that the incom ng dough 9 is conveyed on the
vertical conveyor and proceeds to the second horizontal conveyor 17. In
this case, a pair of rollers 11 and 13 can be replaced with a pair of
rollers in which the primary roller is opposed to the secondary roller in a
tilted direction. The rollers arranged in the tilted direction may be
provi ded at a turning point between the vertical conveyor and the second
hori zontal conveyor 17. 3) In the above alternative designs, 1) and 2), a
pair of rollers nmay be replaced with nultiple pairs, e.g., two or three or
nore pairs, Qf tollers.. 4 n, t he above ternative dgsigns, 1 2), and
3), the pri n&??BPB’F‘I ’&SF%éﬂc fige 3888?%?1*&}%/?‘%* ?%P%@esﬁé’&?ﬂé “rp@%\z%?ééd with a
group of erlmaw itg d{o@&ﬂm?amruh@aﬁlx@uaolasfhgyﬁﬂﬁﬂﬁd%ahé&lohar@nwybrl uzat Onlet_ |
~group includes at |east one rolJler [ e other group includes nultiple
“rollers ‘tc"r?é&’elwe & Tt 1$)r14)e%‘5°}\'3}5}té$’§ anRasIRs Aorigentlaobless dloup. 5)
In the apoy I ) i 1 - i fmary
roller (or ?ﬁ?r%??%?%‘ﬁ?g?%f# gilé%ay'hé%%f‘@hﬁog%l?hﬁﬁ%%htaﬁfg ésje]%(l)(gggr y _
rol | er (@te erthogemadigdhy trave¢limgilire¢tion ofphe Arstoaned setanat caxtvieyersidsi gn 5) ,

if the dj er . i . { uppes .rol l.er 11) or the
primary érlo IZF sTlﬁé dair]e:%&é{rEﬁfn{@hgﬁﬁgg%#égogg%sogggf@ ﬁ)ﬁ ]é)rjc}(esuch as the

| ower r otragelingdiectioneofthe @ndaeyorsdls axd 17 afn dthe ambrdimens of Fin B, er par t
roller cgntacts t er_surface of .the.i.ncgm dou 9 can be, further
ext ended&}enu&ﬁ%r E‘gﬁ"&zﬁo }?grogpﬁeecﬁ&ogﬁwbsfe, t“HEP% ﬁ&)ﬂg%ed ’Efg*}érﬁegls rplated t he | oad
by, each enottesdbykwide| &1 ofder festgeaival WellappldRiteltheltheckiaalofsuef ace of

the incom ng..dough ch that the incom ng dough 9 will thicken. 7) As:a
~ conbi nat }%ﬁg’dflg té%élgib‘%@ PRSEEIE U ANt0A passagaslesy %hﬁa the inifiad thecksresar y

“roller (Mﬁ\&omﬁghgﬁ%hg.m ler 13) and nultiple (such as three) primary
roll ers each_may have a dianeter that is |ess than that of the secondary

rol l er, and Fayheembodimgnt the tsaveling velociyofshe fiest eonveyondbiisVlas

al ternat} j i i ISo al [ KN a row
Thac 1o A8 RERAR e veloarP Ul R RaR BRI B T2 VR LARIS IR T T
row, preFig.dd\, althmglr thmelpongatéddoagh Ohis iddheformarfiaeime si of afstsptofsuch ,
that it in £l oser contact wth the e rface of_ the.incom ng
dough 9 Fﬁ\gé:h"ﬁget € égﬁPPWV IWE‘JICE‘:}F J’tlﬁtegﬁg%‘i nghﬁ E&@?rSF}]ttJ.anéﬁl%shows t he
|St reLchi tiee elgngaﬁédédo&ﬁl@f istih&hég'ﬁgﬁcbf%imﬂéhwglﬁ( Hougth éﬂ@lﬁ@@@&ﬁil AE) i Pvent ion.

n the second enhodj nent, 't thir t or shown_in Fig. ,. for

rot at i ng°AhEYPHILr TSRk} liogﬁ’ldm%@ﬁ@nlgﬁv §Pdéﬁﬁéﬂ$g’é’rﬁlﬁ rodlegwill ead 1% or der
to sinplify RRerepStd B | int i ] d of the
third nofor, M, t%secggtn&wn% .01:1’ B@fﬁ%ﬁﬂ%ﬁ&ﬁf%ﬁ%ﬂ%@ﬂ%%ﬁ 29 as

descr i be8origontad rpllex { 1 axe setiatahly sunnostedbbubesrings 19awd 21 ovhish ax8. To
achi eve Lhéserdid H@ﬁ%%&%& shaft 40.
The ext endepZI13 out ;e)%%ms%af t 'S H%gf‘%%t gﬁf} %?cll g%tt%dﬁée%&g%%\ﬁ%?e h has a
gréat er of theorodary shafti23ds cofiptddetod fivet potdraM 13Whishdsumoumtéd gn thel | A)
in the fj i t t eded,,out put sh 40 t he secqnd not or
VB 1 ol CaRiesF 08 IR heathies 1 SR SRty S0 o i bR PR EFSES: 1 1 g
not or M3 1lilrarehetdtably deiveadiyntind firsdsmotortMda 44 dedcriyddoshswent THeh®rski r st
endl ess bhel t ﬁ/[q is e tr%i ned ar.otllnd .

motor M1 1s preferably a variable-velocity motor, such as a servomotor that

can variably control the rotating velocity of the upper roller 11. In this case,

the circumferential velocity of the upper roller 11 may be controlled to be

substantially the same as the traveling velocity of the conveyors 15 and 17, to

prevent undesired wrinkles or tears in the traveling mass of the strip of

dough 9 under the upper roller 11.



the driven pulley 35 and the drive pulley 37a. In the second enbodi nent)
however) the drive pulley 3?a and the first endless belt 39 constitute a
‘transm ssion 45 between the driven pulley 35 and the drive pulley 37a,
since the drive pulley 37a has a greater dianeter. Then, just the second
notor M2 can drivingly rotate the lower roller 13, as well as the rotary
shaft 29. The drive pulley 37a is preferably a V-pulley provided to the
transm ssion 45 such that the ratio of the rotation speeds of the upper
roller 13 to the rotary shaft 29 can be varied without l[imtation. The
construction of the stretching apparatus 1B can be sinplified) since just
two notors, ML and M2, are needed. Alternatively, the stretching apparatus
1B of the sedBAdowAbbarizentalollesd 3 ean he swingsuchitbat ttoisooriposeddof i rst

otor Mighy s6aunl hnged RSri/BRPLoR Bl ok deiipq | over roller 13 wi th an

appropriate transnitting neans. ows one exanple of such a
transm tti nglmender tasprodyearthegwingiegmsatioti7of the lowergedler i@, orehani sm 47,

an upper 1 nd_ a | ower, earn, 13G.a c led,to the er, roller 11
ond-Dhe pERple g1 38 At gchiBhs B howirud g “PAD B0 Sad s S BRE ROt | or o
Igear 11(‘sha&3§19&ff6 ; dnﬂeuowgshenemarara r_f)'tsﬂ&bly" sﬁppaﬁ_@iiadyetmee&ad_ nfe&)ox\mi% tle t\fllﬁ_ ]
ower gear i,S stea y ed wi.th a, second inter i ate gear , ic
i s steadft %r@&rmﬁﬁé% Pré‘g?f{s?\tiWee@%?’gﬁ@é]@%rr&&gr'ﬁﬁémﬁﬁéﬂﬂgear 11G
has a cesh£ft o Piye amafél_%ﬁ}eﬂ@,lé.@.,tefaeeﬁﬂraébumtn%fs@lgga@ﬁomfm@ has a

centered pivot pin, 381i which is pivotally connected 1e centered pivot
pi n 53A ¢4canfrie mation phruttheretass sheift29 arThe eecantriodershjngs 313G has a

cent eredswhyds thelogsbrolitl 18 id'BeafaRA%S NIEIBAALE HAfion bu'ilS 2

cent er ed pivot pin I.s prvotally con e céntered pivot
pi n 53C vataryshaf@%h bakinege 38ispEavided to stabilize the roen tienmetion ofitot pi n

53B of t j . ] i 49 i i votally nnected to t.he

center ed'liiglle 3{5{1&%?}?1 Bg%r(ﬁ;?laﬁhgr g@?%%°a‘9%¢tse£ﬁh%ﬁ}e§‘é‘ ?j&ﬁ? SYngng ’Eoilppst

| i Inlkage aﬁgleﬁ@?]vewbﬂet lh&cgleieefd hgtheedmgitﬁmbﬁ'éhiﬂf@B(lj.OImbi‘m tofachitel |0\|Ner
roller 13. the sego rollep M can transmtted, t e upper roller 11
t hr ough ﬁﬁé%}ll}_m?n’gé‘frngﬁl cey E\Q%Mf&e rﬂ’bﬁ?ﬁeﬁ‘?t&% S&égtrﬁgf‘? agH@ fjrst

i nt er medpéed g adievéfediplila dd W ithORAD e BEEY t aseWfheldiBehiriShudings ML for
.rotati ngBﬁhe upperr(aoller 11 can bied[eamtte . The rotation speed of the

upper roPlerOne exgdapshe heasing2hside) af the revaryihadt 2036 cewpled tioya provi di ng
a design { a f. 4.k a j t.hat of
Che T oner aeaidlb, 55, T e drifer Bfey 3875 dHiYe bENLY 3T ERuPRAN0 ™)

t he sameasscenhmaspr M2 thatsmioiuntet oedhatbasgdar Thi. sdeond andteaM2 is he
rotationgsy r. J na | hfer fromjhat.of t | ower
roll er 1%§1Q'|%§£?’ g%‘é‘%’lpe?‘n%%&iog%t %rtasf}%f) th%égﬁflﬁvgrpe“}#yaég gfirstipaaless, <.

Al t er nat bek|38, beingtemirainedrmmoundi the pedes 3Ryndl3N0 apd thendriidens pdlleyat her

t han t heqgeag] mechani,sm 47.. Far an_ex le of a simplified transmtting
means, a3$'wi s‘fug’%’eéhﬁltggg B8Fqr lyﬂéolﬁ CQHBM %girb"eﬁ %Hﬁ?glg’llléd‘ mawRdeehe upper
rol'l er ldnahd bube 3| dTke thivd!rotct MBAs BhivihElyBoRplédto the loweriraBes ggond
enbodi nent, .t he .arr angengnt %;qthe rollers g’ma%d_ 13 and conveyaqrs 15 and
17 nay b@lac%‘&:}&e#’& ¥ &l f0A 5§69 eps Reld ¢35 endrainedaroyndjtheas in

the firstreeindidient anBah@nolad oY 18 Fig. 3, a stretching apparatus 1C of
the third enbodinent of the invention is illustrated, in which the gap

bet ween the dpgdpwesipHer 13 ignetated cpuntsrclaskivdse by the thifdisicatnt M3, 0 -
control L [ Iy . Inth nner as in the
Frrst any i e oenPafiaf 203s LOGAENR R Wb chon b 4 PRI PAE R RGE
conveyor highearitbanntdetiofghd doghr oldastds Thmgudle loiver palsngd caatlyeen t he
upper ro t he hower, .toller of ,the apparatus 1C. It is at this
pornt ¢ hEe TRty RISk Sprflad b She s Reat BRATLESEb e BPPER. 13

: roller 11 during one rotation of it. '

The velocities of the motors Ml, M2, and M3 are controlled by a

controller 50, which may be equipped with a control panel (not shown) on the

7



In the first enbodi nent, shown in Fig. | A the bearings 19 and 21 of both
ends '‘of ‘the rotary shaft 23 of the upper roller 11 are directly suspended
fromthe frames 5 and 7. In contrast, the bearings 19.-and 21 of the third
enbodi nent are nounted on bearing bl ocks 59A and 59B, whose upper ends have
nuts 61A and 61B. The nuts 61A and 61B can be adjustably fastened on studs
63A and 63B that are vertically suspended fromthe frameworks 5 and 7.
Regardi ng the fastened positions of the nuts 61A and 61B relative to the
studs 63A and 63B, the |evel of the rotary shaft 23 and thus the upper
roller 11 can be adjusted, and then the gap between the upper roller 11 and

the lower roller 13 can be adjusted. The thickness of_ the_ incomng dough 9
can be c%ﬁ’ﬁ‘?’@lt}lé(}%o)?rélﬂomq g RSTRaH é:p\%gqli[]qr otyghewn) gurhasm and the
| ower r%éx%bn&ﬁcoﬁ?ﬁ@éﬁemecorrﬂi‘@ﬂéﬁ 508 dnSBitetht Retd RS RlnBlr b | S

supported at, two E aces &%; both ends of it), any uneven fastening of the

nuts 61Avotatigngefitheshaft 28+hasis cogBedte thematonMiktor driviagthewpytelri s

obj ect t . L he ' 6 i ispon, the nuts
61A anda%trgisé ap%etg g?gkl%(%/}é&;ag}/ofr%eoﬁ #t%%if%?géﬁgf éslgqalgﬁsﬁgozggmg@h her, an
endl ess ¥MPaiand6yrate fantthairotatiaboof thehlowenrmileetls 4 isddiveiBogehas to turn
‘themin t%gos direction in unison. Therefore, the |levels of the two
beari ng Pr6Tke€ B9A and 59B, and thus both ends of the rot ary shaft 23, can

be adj ust ed €basédwaedysthe. contrslRuENElvwel thRerades tdrethedRatich¥BER 1t he upper

roller 11 and,t | ower rgller can he qbtained to facilitate the control
-of the tﬁPéRnf—%gﬁSfuﬂpﬁé e E’t’)iilrégacﬂjﬁhl%@‘f ﬁ’l?]%‘%%lzgcﬁéflﬁgﬁSR;mG thAd the

endl ess Rhairrobler MBY TRerRPARSE It 6F 1R, S48 HEPhR yBRastdrifhegnabl es the
two nuts 6.1%i 61B to evenly turn in unisaon. In the third enbodi nent) the

" gap bet vRa3ed o the Seaveling tneediofhl of blae Baskeonvsyoerl5y she travsling ed by

adj ustin f l,lery Bl.
 Altornat TRayol U BE L LA BRICYoR U Ihe dhdta hRaHBRSE L hoRRR Yo,
‘rol | er 1thedesined Beichhesobf therolledadgugh 8ifrodthef padsagk batweenlther 13 (or.
14 bot b hust abl e. The |l evel of the rotary shaft 29 of the | ower
rolter 1%eﬁﬁﬁe§%(gﬁ§s?§d by providing the sane arrangenent for the rotary
skrlrgfé 23 as Eesexam@de,ahe\tetmf he@teiﬂltll UBtHéiﬁpﬂeidfb]l?rg-ldéiad the fdtatibhi r d 4
enbodi nent rangenent. o e rollers 11 and 13 and conveyors 15 and 17
may be cﬁaat;‘?g@% °§£}?ﬁ P@Y?ryr Tt R dl"’?%‘i‘%ﬁ‘%@i’d\/‘éor}%gq_l)at%@ anyor the

first entloghgeni thdiravelifd sprdddBetihcun ¥ Fithe et biveiR Q'Bdfx{cYV?CHf' er 13A
that can be replaced with_the r rﬁller (or the secondary roller) 13 of

| owe
the firsthe secosddonysyor A7 (whene Y1 Ehtis. ondiegdo preventian Brdesirablenat i cs
and not 3 S h i g ] osed to
and spacse]gmz%?rl?et?v }%%Stt}ﬁgddﬁghn%%édfﬁ‘ﬁ}g% { or % ﬂ%gﬁbp@%%%ﬂle@;" ﬁé’ The '
secondar yotadiongrate I oftiechpper raleat Edahg themotationf mate BBmfrthe lower ot at abl y

t : .11 ket 69 i ti | | | i.dabl
oot e i, 13 MAFKE bortirondd o ReBe Sardd o Pt e i SR ati58 (e g
a. f'r ame) sétbndwoavsyox iB) e theanhpsintofthe apedhbétvaesnibegsavdlingldirelr acket

69 has ayS5! @ whi ch paralle the | pngitudipal ntered,axi s of the
rol ler 15 .Og%éégf%?onﬁylgﬁégﬁfésﬁhe tﬁ?ﬁeg’igﬁpeﬁaS@to@f&?‘ﬁﬁe%é‘?n"ﬁﬁorv\hi chis
rotated aBohdsedich the edragteridticsdftle doaeh Nor ghaHksired MRIckTRSYEHthe ThE

rotating r 29 al so has a bal ancing wei ght 79Wto bal ance t he secondary
rol | er 1§&fegg°‘f$}é9bracket 69, etc. When the rotating nenber 79 rotates

~about its rofTheif@cAShofhe kbR 11 §hdr £ @ ipyesTabong with the
slot 77 -so0 as to cguse thee\]/Cer(tei cal §vf1b€gata"?'ﬁgloﬁpotg?tg25§ﬂtgﬁ'e E?gcket 69.

Al t houghiaeanipgrdauedt 9 is fadatd the passaigetbedween thehmari wllesHdvamd th&i g.  4A) ,

in practj f i i brat..n tion.qf.i.t .is several

1 1 et e iRk 38Foufehl 2ot Gl 16, Bh DR SR ool Yinin th & om o

" nut 85 opf an eltigated mduse dHeelflattediBBand shiapingbitha@owghdento/Dshdetus, the
radi al | ween the,pihN, 81 and the r ting axjs P.c vari ed by
adj ust | ngﬁ?%@e‘g%iaﬁcswpéfﬁhﬁﬂﬁhﬁ%?g%gh%s’éwgtﬂﬁaapﬂmifﬁpéa@d@m 83. This
al l ows t hppennglderol 1 rolds whBrstidtobesrthé appet stibfics @EeREAovghd | er 13A to be
-adj usted) 15 based on the characteristics of the dough 5 or the desired

t hi ckness of the rolled dough. Figs. 5A and 5B show a stretchi ng apparat us
1D of the four 8



enbodi nents of the present invention in which an alternative primary roller
or upper roller 11A is enployed instead of the primary roller 11 of the
first enbodiment. As shown in Figs. 5A and 5B, sone parts are denoted by
~nunerals that are the sane as those of the first enbodinent to show that
t heir arrangenments and functions are also the sanme as those of the first
enbodi nent. The rotary shaft 23 and its associated nmechanismof the primary
roller 11A are the sanme as those of the primary roller 11 of the first
enbodi ment, and denoted by the sanme nunerals as in the first enbodi nent..
The primary roller 11A includes a pair of circular disks 11P, which define

both endg. of,,the prinmpry roller, 1 d a,plurality of planetary rollers
11R, m?@ﬁ%ﬁﬁ&?&ﬁ?lvgﬁr%lmﬁraﬁquar]ﬁ@%%ﬂ# §rrehel ¢s ,ungeaﬁé ageOheen t he
ci rcul arthd ddusgh 9PwhERGH siApe 8% toWd B¥pokiR tbaddPbgi@Rl ¥ps4pported by the
circul ar,.di sks 11P suchht gat he pl anet ar%/ rollers 11R are arranged with
even i nt@erarom. Thys, the danehSihed nasses threughother passagetbetweenithe i s, the
tati j I j, 4 h
rotatingroilérl 34 14 pa[éﬂgéﬁoﬁﬁrﬂﬂhe@&oﬁﬁrcﬁ?g%?@rlg,%tth{ﬂ%hé\gggut the

planetary rollers 11R. us, eac anetary ro revorves
" rotary sy unggsiradtwiinklesved teagsdi rection of the incom ng dough 9 when the

rotary shaftgi tat cl aclwi denoted by Rin Fig.,5B) hy the first
not or ML andB%egas&sges%’(ﬁagﬁé“{eéJoggFﬁ SYERER tPg(f’oélRﬁoﬁﬁaﬁPf%‘eq %%”e%o??ﬁ 11R al so
(rj ot ath eg fr%l]:: the (li)tlmglaiéi shdygoaghtdeain be rﬁb@aﬁéﬂ@%br&s@fia&ﬁi ggpiéﬂée{i:}ﬁ}om (rjig _
ou : i §,.all.quws i acomi ou to be stretched_as well, reducin
it sgt hi cRife §1e5§ 13%%4 Eg ifﬁf‘ﬁ’r@\(}g‘#‘f%&gé&ﬁwéﬁét%éﬁhﬁﬁ% 13120661328 rol | er °
11R and teheparasilpdase flaldigsd $8an Weddrel Subleshat ftaan Berbadily 2b1ddi ckness of

t he incogi dough, 9. 16 Preferably, the primary roller T1A inc|ludes an
appr opr i @%@gﬁﬁ d spreadchy therelles land d8antordeughshentwithoutdhel anet ary

rollers 4d&R of Rigle ) 18O d i , 511%? I rqller 11A may
be shifted tg ong_e %ﬁ%ge eﬁ%ééCat twgr#ae‘%tmélﬁdde I 1@?%@@\%&}1 t"(r?IeeI ative to the
secondarpredstermined thickressovishout dn wndesinadlé brokenstatiwork gtrmcterdadr , such

as a bel ) o 1,0 Y t h tipns of th | anet ary, rollers 11R \Wen
one pl an%?lz?aor% ye.%allﬁ'g%li IEQ%(}:IOn? z‘il(%ﬂgearf ﬁggﬁﬁ’b%‘fntsﬁé)%é&%ogh%lmgi i ng dough
9, onfe ewhic(latyﬁﬁhfl& ﬁfr}mssj)d\edéﬂnﬁtgriaﬁﬁb héfs;irhelﬁlléﬂaﬁﬁﬁlﬁr d/odgil#,hﬁéy ME al so
interferes, with the belt .22 sp as.tqQ activate raotation of it.. This
arr angenléer‘iitucﬁfii DRES ltﬁeeu g&ﬁ??ﬁ%ﬁ&b"%“’?ﬁi%?f&%% the °‘é§’i‘ Bpaithe pdlsgesant he
pl anet are nihimizellcande i ¢heiRR@tating mégoRf the incom ng dough 9.

r. tears of_ the upper surface of the

Consequent |y he undesired. wrinkl es

i ncon ng doué#&@“ﬁ&/t é%’@ﬁ?%i"é‘?ﬂ‘?l}'ogw leraadler ks mayecatsei r ed for m of
the sheeyib@htibhs of EOEhAR FNUUD B bs TR R Qf 5 t NE .
primary rql]er 1fA of,  the fourth enpodi%rﬁeﬁ'?ﬂ\%%gﬁ tftﬁr(1)§@pr| na%?ogﬁr%l er 11 of
the firsPIRHRBE Weavoid exaessivevihtagionsi nary rol l er 11A includes a plurality

of the plane I LR ry pary. roller onsj.sts of a
-single roll e%@?ﬂr%ggé.tteﬁéﬁ%” mgt%%gﬁé?i#%&ﬁé g%? OXSO%_P?H %‘168@8}” has
sorre chamgtudesi e pimamproder 1kanfrome ddoosdaxyfrollee 13: i Muore spetifeallyl of the

first e j h h fourth enbodi ment s functiqps that are
sinilar %d#ﬁggeryo’%ﬁeﬁ?ifgﬂ‘i?ﬁ%ﬁ%% Pftr.oylﬁéggrarlie & WrReRrollsx 1k, e

f unct i onwhidh isHecqteidrar the wpper sutdcabf theligicemphadeaghi9) 1A thedghak! - 10
‘the sane_pan s Jin the first. enbodi nent, the secondary _roller 13 now
Pt mdch &

rotates a & PRPYUEATOdhe PEEARY Elrtehl iptha vertial directiendar v

roller lBdadAptddiothielifBomikedeni DM theHoelzohtdl @reftis! ' e same
" manner as fhe t{J@gﬁrylr olrlnelf'éell %f tlhe fi rstzoe%rﬁlo%i'lr?fgﬁ?l?' %g&%%mt%gt ween

the pri ndihe readizefhatitbis inendianyneed net bedimyeditaithizdesighen one
pl anet ar yuf i ' & d : j i : | i.s (ot
Chonn) 1 g PbeE (042 B PR Pt Rcb PR Gl O Malb b 888 afRRe i o
- pl anet ar§ox example iRmaybe ghanged ks follows: from the inmagi nary vertical axis
to the conveying direction of the incom ng dough 9 by neans of 17 t he
rotation of the primary roller 11A. At this tine, the secondary roller 13
‘swings to gradually be spaced apart fromthe primary roller 11A) which

SwWi nging is caused by the swi nging notion of the secondary roller 13. Then
the gap between the secondary roller 13 and the primary roller 11 (or the
one planetary roller 11R) which has just been noved fromthe inmaginary
vertical axis) is slightly increased to be greater than the mninmal gap.
Consequently, the gap between the primary roller 11A and the secondary
roller 13 alternates between the mniml gap and the slightly increased
gap, to roll the incom ng dough 9. Then what is substantially the m dpoint
of the interval between the adjacent planetary rollers 11R, which are
positioned on the imaginary vertical axis and the secondary roller 13,

o . L b N A A A o - o




Alternatively, the.upper surface of the incom ng dough 9 between the
primary roller 11A and the secondary roller 13 may alternate between a
slightly convex shape (at this tinme the opposed surface of it has a:
slightly concave shape) and a slightly concave shape (at this time the
opposed surface of it has a slightly convex shape) by adjusting the range
of the swinging notion of the secondary roller 13. Simlarly, the nmechani sm
for swinging the secondary roller 13 nay be provided to the prinmary roller
- 11A instead of the secondary roller 13. In such an arrangenent, when the
primary roller 11A swings to be close to the secondary roller 13 to

slightly Iovve1r t he_incom ng’@dpugh 9, the upper surface of the incom ng
dough has a 3 i dinthytbedirshherizensal conveypr ilfmmd the sesontiorinchtahe

secondary rolLdsfevhd 1Y [ siraed 18 The
SW ngi ng notion ec#o _t]he %egggggira%@?o tfés;efég%?%o\%}%@r? Ff{eOtbglé)t“f gs“}f ion to
t he i nconi ngthrfutdie iocoming donghteisagsyeyed is tronerigalditdationl Asthisgs, t he

gap between ritmr er and t secondary .rqller, 13, and thus
the intensi t)E/gl%fat *{emﬁ)é‘é{’ﬁ%’gs lélc%li@g’, O%%ﬁg@%r ALt (oLt t\‘?%&‘?é’ﬁheﬁ'%e Mt ati on
speeddof the::lfw hnnigyntaildbimctio]mch amgﬂetd‘setd_rinrﬁitdu??] adapt 8b thas of tgef .
~secondary rol]er .ma changed re] ative. to the conveyi ng speed o e

i nconi ng dou@lﬁaf? %ﬁﬂx%ﬂﬁ}}?el H?‘"&gtd@"lgéﬁé% the "Pfi?lc%a‘%ql%genent of the
rollers and conveyors 15 and 17 shown in Fig. 5A nmay be changed to be
simlar to tgﬁsgnli ted in 1) to 7) above in the first enbodinent. Figs. 6A
and 6B show h hy t}iqrezoggglhmryvqygmlécmﬁ maplamggf;y:@h;amttoplpf o
el.ongated p of (h . : e
o mary rof | eyt (B8 i S b ARkl IR E O g B iea Rt g
the pair of Vetiealgospexarandpodceedaite thasesoadrrimrhtiahcoieyopivefhng

direction. Bpth ar : | anat || er.,.95 ar t at abl
Suppor t ad” by iRt BaurBE R ddaa 1B AR bR PR SIRA S Ab ey
rol lers 95 arelensriangkithatheqoprimlarynbieyid sppdedfiterthilsgcord /8 Follek igui di ng
Tenb 97, .raj.ls, i ded . both.| -al sid f the
Conveyor s 15adned 3uedtiod: | BhE B8 M ange i Do itied Gisheton B e

pl anetary ropkrevide@at aChamihy poldEhat d8al the Wil dBvésdrdsnd Gfe and 6B) has

a longer orbit than the primary roller 11A (Figs. 5A and 5B). It shows that
the former 'hﬁ%c%%ﬁ}%‘ﬁéz@%@iﬁ%ﬂeﬁ&hb% in which the planetary rollers 95

apply the forces for spreading and rolling the dough 9 than does the
latter. Wth _such a longer orbit, two or npre secondary rollers, each
simlar to tB: Jadbadhoyendtaraative design;d) pndv8)deainoprolidrsahay bs t hi s
case, an addif.i ; iy nyey ngt_ shown) may. be pravided
bet ween t he adlj5 ggg#\?&g}g}ég%\ig?rlé%?%% é%s’c{% é%@}f&% otrﬁ%z’%er%%/][rs’ qforpﬂgr%l anetary
rollers 95 is shown as an elliptical orbit, it my be a rectangular orbit,

or a triangular qrbhit . etc., |l n an ase, tRe,planetary rollers , Which
~are opposed # 2 tlﬁet%seed@c?r‘lr&aafl%/er%%}%r&%%%dﬁt?‘?Zai’& 5 é%ﬁ\?é%?‘é}’{ @nd 17,
are pref er abhpdaheangendscivlidranay adsd borbhlaged WHEMA St Sohbiggf F OM
upstreamto d stream Figs, 7A and 7B._show another alternatjve primry
roller o4, APee and Qeronn gt sefordagy rolloes sushahad omecmeuprneiugiesns) ar ¢
provi ded at ldwatbakephbr, Wiigs | ' 9. Each
guiding rail,90 has an el on a%lg%ogﬁgggﬁﬁﬁiﬁgﬁfegﬁﬁg@g?ﬁ%&@%ﬁ;ﬁgysl i di ng
menber 92, WHAYA RYELTIess & cthaacthadtafghe oneegnowipr espondi ng sl i di ng
menber 92 rotatably supports each end of the primary roller 94. (Al though
Figs. 7A and_7B show just one primary roller 94, a plurality of such
rol lers is pPbviladhe)abavpailternativerdesisng,j b Dkhe diasherss of thEi gs. 7A and

7B) is provi Lmacy. roll 94. One..end. of each arm96 is
connect ed to9 ?ﬁ%ﬁ@ﬁoﬁfe%&o%ﬁa%@gﬁggy ﬁﬁ#rﬁfﬁ%ary ‘i’rff?rgfmintt%ag Oértflﬁi ngly
connect ed t osecondleirpiroiat (oxgtheeadeanisry réllede).as a crank nechani sm (not
shown), so as to provide the sliding notion of the sliding nenber 92 within
the el ongated recess. A pair of guiding nmenbers 98 (just one is shown in
"Fig. 7B) that are simlar to the guiding nenber 51 in Figs. 6A and 6B are
provi ded near both lateral sides of the conveyors 15 and 17 so as to guide
and activate the rotations of the primary rollers 94. Wen the : _
reci procati ng mechani smreciprocatelyjgoves the sliding menbers 92 within
the guiding rails 90 in the conveying direction of the dough 9, the primary
. rollers 57 actively rotate in the conveying direction of the dough 9 by .

- contacting the guiding nenbers 98. Consequently, the active rotating of the
~primary rollers 94 in the conveying direction of the dough 9 cooperates
with the vibrating and rotating notion of the secondary roller 13 to
facilitate the spreading and rolling of the dough 9.



Al t hough the invention has been shown in several fornms, it would be obvious
to those skilled in the art that various changes and nodifications can be
made wit hout departing fromthe spirit and scope of the appended clainms. 20
CLAIMS 1. A nethod for stretching and rolling a mass of a strip of food
dough to form a dough sheet, conprising steps of: providing at |east one
primary elongated roller and at | east one secondary elongated roller, which
‘are substantially orthogonal to a length of the mass of the strip of food-
dough, and which are opposed to each other so as to provide a gap
t her ebetween for receiving the incomng mass of the strip of dough and-

vi brating at .l east .one of the prjmr l.ongated roller. and the secondary .

el ongat ed rop} einsaL}P(,one %?tméﬁl‘)lgéja%”‘fg%ﬁg 1& er 6f tla¢ primappeniled t o and
q ¢ . . . .

spaced apar t (§uchrad {}e €9p zeﬁqul)%rﬁch@%ﬁ?y&ehéfg% gg@ggﬁ%&%dgtncom ng

é
mass of the s}rip of food dough in the gap 1s stretc to form
a dough sheept the segeadgsy meHenfsushanthe lowartodler d®prithemgeendanp of

alternating § a W{i‘ | S n wherein a

di fference i n&g‘z‘%’eggtﬁ?ebe (\e,\%e%dc{hséogﬂg{%% lg’lnf%? (eéggﬁ%‘%g%? UBRE et hod of
claim 1) fursheaceohphé sicogningedmigpdahnne/finghehexterclyd imgtheass of t he
strip of foo Igp h i the g into at | east e Qf th ripary el ongated
roller and tRe s%g%ﬁ VAIAZ 0 ggl‘teela‘c?ﬁlll?% 0359%;& f’.}g}usc,ﬁgeﬁ f§<8ough

s: ightly pr osea.qimlarjzrrlalneamhy Be gra@bally a@pﬁfﬂdo&h@ﬂp;{ﬁr@ﬂﬂf&& @f(tlHle_eaSt one
Tmss of a st PHSTBREUES St GaF S A B SHEED, WUbHBRSANG:  f1i 18t
pozveying means for continuously conveying the nmass of the strip of food
do

gh ther eo%}) along a %r, avel i rcl)g direction that is substantially parallel to
the length oft H¥ #ae@binatien of the gbeye plisanatiugidegigns 4rand&3ionme pri mary

el ongated ro (f}d&[ I . r ich are
substanti al | Eégnglﬁgggﬁgffto t %@{&}%&&f’ ingéaﬁrag&qf&oﬁﬂdgﬁg %{%’i’cg\g‘sare opposed
to each ot hethess) asimaryprehénseazhgapytheorechdiameterfthiatie taisvihag thae -
i ncom ng nmas | ugh fromthe. first _conyeyin, ns

vi brat i gg megfr‘éﬁ? %%E%\x}lﬁ%;rg? Pﬁér’gﬁ%(fglggtbeoﬁﬁovdfleaﬁﬁ °5§?’Frg9 éc}é’i%éfggg?ed rol | er

and t he secosameyfuactiogatseaitentativer@esighl®dr Thenthiple Prited roldE

el ongated roller_is opposed tq,and spaced. rt from,the correspondi ng
el ongat ed roﬁf%?rgad@‘?%tlﬁea F?l‘@ghﬁﬂbs Re Wlﬁ{)?}ée €PRYqying divssdionfdhei n t he

gap i stret fetkondybel TROtHin bRl Prefe BN SNRen ) doRRE gRInEONVeYi NO

nmeans for reaei ving the goug sheet fromfhe gap and conveyi ng the dough
5.

thereon. 5 AEngheamend 13 §¢taﬁqﬁh4,ha\t\/ﬁl‘éb§;qoﬁmsﬂi@ qi%moylted:tqmi}httbd roller
and the secon%gey 561308 3t EHe 1Aldring @ HIE 9/ tRah ods R il oRGE LN of the

i ncom ng dou

e upstream end.

Fig. 2A shows the stretching apparatus 1B of the second embodiment of
the present invention.

In the second embodiment, the third motor M3 (shown in Fig. 1A), for
rotating the lower roller 13 in the first embodiment, is omitted in order to
simplify the construction of the stretching apparatus 1B. Instead of the
third motor M3, the second motor M2, which rotates the rotary shaft 29 as
described in the first embodiment, also rotates the lower roller 13.

To achieve this object, the second motor M2 has an extended output

‘shaft 40. The extended output shaft 40 is coupled to a drive pulley 37a,
which has a greater diameter than that of the drive pulley 37 (shown in Fig.
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6. The apparatus of claim5) wherein the primary elongated roller and the
secondary elongated roller are driven by separate notors. 17. The apparat us
of claim®6, wherein the vibrating neans is driven a separate notor. 8. The
apparatus of claim5, wherein the primary elongated roller and the
secondary elongated roller axe driven by a common notor. 9. The apparatus
of claim®6) wherein the vibrating means is also driven by the common notor.
22 10. The apparatus of claim4, wherein the vibrating neans alternates
the gap between a first gap and a second gap, wherein a difference in size
therebetween is a slight difference. 11. The apparatus of claim4) further
conpri si npvi_ng the i ncom ng nmass of the strip of food dough in

the gap ?‘%? gleg}tr*]esfifé%g?mbﬁéﬁé?nﬁ-hé[‘}m e¥tapgediontgut ehaftold of thmeeaond sgcpndar y
ol gh 1 y LMY i o) diled AT PENCLUT IO ObAERH) MERRERC, ° 1,
The appar@tesMsY incthe ﬁrst,elthedlehentaﬁ : fea?t . ong of rF hgdpr:c ngryI 3|r gln??;egf
SRR G L L S NN
A8l . Asthe drive AP ulleif 35 aAdrthe, d@vébulleA37a. In the second embodiment,
however, the drive pulley 37a and the first endless belt 39 constitute a
transmission 45 between the driven pulley 35 and the drive pulley 374, since
the drive pulley 37a has a greater diameter.
) Then, just the second motor M2 can drivingly rotate the lower rolle; 13,
as well as the rotary shaft 29. _
The 'drive pulley 37a is preferably a V-pulley provided to the _
transmission 45 such that the ratio of the rotatibn speeds of the upper roller
13 to the rotary shaft 29 can be varied without limitation.
The construction of the stretching apparatus 1B can be simplified, since
just two motors, M1 and M2, are needed. _
Alternatively, the stretching apparatus 1B of the second embodiment
can be further simplified to omit the first motor M1 by coupling the upper
roller 11 and the lower roller 13 with an appropriate transmitting means.
Fig. 2B shows one example of such a transmitting means as a gearing
mechanism 47. In the gearing mechanism 47, an upper gear 11G and a lower
gear 13G are coupled to the upper roller 11 and the lower roller 13 (neither
roller is shown in Fig. 2B). The upper gear 11G is steadily meshed with a
first intermediate gear 49, while the lower gear 13G is steadily meshed with
a second intermediate gear 51, which is steadily meshed with the first
intermediate gear 49. The upper gear 11G has a centered pivot pin 53A,
while the first intermediate gear 49 has a centered pivot pin 53B, which is
pivotally connected to the centered pivot pin 53A via a first linkage arm 55.
Similarly, the lower gear 13G has a centered pivot pin 53C, while the second
intermediate gear 51 has a centered pivot pin 53D, which is pivotally

connected to the centered pivot pin 53C via a second linkage arm 57.
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10 h With the gearing mechanism 47, the rotation of the lower roller 13 by
the 'seco.nd roller M2 can be transmitted to the upper roller 11 through the
lower gear 13G, the second intermediate gear 51, the first intermediate gear
49, and the upper gear 11G. Thus, the first motor M1 for rotating the upper _
roller 11 can be omitted. |
. The rotation speed of the upper roller 11 can be the same as that of the
o lower roller 13 by providing a design where the diameter of the upper gear
11Gis the same as that of the lower gear 13G, and the diameter of the first
intermediate gear 49 is the same as that of the second intermediate gear 51.
In contrast, the rotation speed of the upper roller 11 may differ from that of
‘the lower roller 13, in relation to diameters of the differentials of the gears,
Alternatively, another transmitting means may also be considered,
| rai_:her than the gearing mechanism 47. For an example of a simplified
transmitting means, a twisted endless belt (not shown) may be entrained
around the upper roller 11 and the lower roller 13 in the form of an “8.”
_ In the second embodiment, the arrangement of the rollers 11 and 13 and
conveyors 15 and 17 may be changed to be similar to those listed above in 1)
to 7), as in the first embodiment.
Referring now to Fig. 3, a stretching apparatus 1C of the third
embodiment of the invention is illustrated, in which the gap between the
upper roller 11 and the lower roller 13 is adjustable to-control the thickness
of the incoming dough 9. In the same manner as in the first and second
 embodiments, immediately downstream from the first conveyor 15 the
incoming dough 9 passes through the passage between the upper roller 11
and the lower roller 13 of the apparatus 1C. It is at this point that the
thickness of the incoming dough 9 can be controlled.
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In the first embodiment, shown in Fig. 1A, the bearings 19 and 21 of
both ends of the rotary shaft 23 of the upper roller 11 are directly suspended
from the frames 5 and 7. In contrast, the bearings 19 and 21 of the third
embodiment are mounted on bearing blocks 59A and 59B, whose upper ends
have nuts 61A and 61B. The nuts 61A and 61B can be adjustably fastened
on studs 63A and 63B that are verticélly suspended from the frameworks 5
and 7. Regarding the fastened positiohs of the nuts 61A and 61B relative to
the studs 63A and 63B, the level of the rotary shaft 23 and thus the upper
roller 11 can b__e adjusted, and then the gap between the upper roller 11 and
the lower roller 13 can be adjusted. The thickness of the incoming dbugh 9
can be controlled by adjusting the gap between the upper roller 11 and the
lower roller 13. '

Because the rotary shaft 23 of the upper roller 11 is supported at two
places (at both ends of it), any uneven fastening of the nuts 61A, 61B and the
studs 634, 63B must be avoided. To achieve this object and thus to evenly
turn the two nuts 61A, 61B in unison, the nuts 61A and 61B are preferably
provided with sprockets 65A and 65B. Further, an endless chain 67 is
entrained about the sprockets 65A and 65B so as to turn them in the same
direction in unison. Therefore, the levels of the two bearing blocks 59A and
59B, and thus both ends of the rotary shaft 23, can be adjusted

~simultaneously. Consequently, the desired gap between the upper roller 11
and the lower roller 13 can be obtained to facilitate the control of the
thickness of the incoming dough 9.

The sprockets 65A, 65B and the endless chain 67 may be replaced with
other suitable means that enables the two nuts 61A, 61B to evenly turn in
unison.

In the third embodiment, the gap between the upper roller 11 and the
lower roller 13 is adjusted by adjusting the level of the rotary shaft 23 of the
upper roller 11. Alternatively, either the height of the rotary shaft 23 of the
upper roller 11 or the height of the rotary shaft 29 of the lower roller 13 (or

14
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both) may be adjustable. The level of the rotary shaft 29 of the lower roller
13 can be adjusted by providing the same arrangement for the rotary shaft 23
as described above and as illustrated in Fig. 3.

In the third embodiment, an arrangement of the rollers 11 and 13 and
conveyors 15 and 17 may be changed similarly to those in listed above in 1) to
7), for the first embodiment. -

Figs. 4A and 4B show an alternative secondary roller 13A that can be
replaced with the lower roller (or the secondary roller) 13 of the first, second,
and third embodiments. Figs. 4A and 4B are schematics and not to scale.
This roller 13A can be swung such that it is opposed to and spaced apart from
the primary roller (or the upper roller) 11. The secondary roller 13A, which

" is rotated by a motor (not shown), is rotatably supported by a bracket 69.
The bracket 69 is vertically and slidably mounted on guiding columns 783,
which are attached to a fixed member (e.g., a frame) 71, via slidable elements,
such as ball bushings 75. The bracket 69 has a slot 77, which parallels the
longitudinal centered axis of the roller 13A. The slot 77 receives a pin 81 ofa
rotating member 79, which is rotated about its rotating axis P by means of a
motor (not shown). The rotating member 79 also has a balancing weight |
T9W to balance the secondary roller 13A and the bracket 69, etc. _

When the rotating member .79 rotates about its rotating axis P, the pin

. ; 81 rotates and thus moves along with the slot 77 so as to cause the vertical

vibrating motion of the bracket 69. Although the vertical vibrating bracket

69 is schematic (shown in Fig. 4A), in practice the range of the vertical

vibrating motion of it is several millimeters.

As shown in Fig. 4B, the pin 81 preferably protrudes from a nut 85 on a
radially threaded stud 83 on the rotating member 79. Thus, the radial
length between the pin 81 and the rotating axis P can be varied by adjusting

~ the position of the nut 85 on the radially threaded stud 83. This allows the

range of the vibrating motion of the secondary roller 13A to be adjusted,

15
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based on the characteristics of the dough 9, or the desired thickness of the
rolled dough. |

Figs. 5A and 5B show a stretching apparatus 1D of the four
embodiments of the present invention in which an alternative primary roller
or upper roller 11A is employed instead of the primary roller 11 of the first
embodiment.

As shown in Figs. 5A and 5B, some parts are denoted by numerals that
are the same as those of the first embodiment to show that their
arrangements and functions are also the same as those of the first
embodiment. '

The rotary shaft 23 and its associated mechanism of the primary roller
11A are the same as those of the primary roller 11 of the first embodiment,
and denoted by the same numerals as in the first embodiment.

The primary roller 11A includes a pair of circular disks 11P, which
define both ends of the primary roller 11A, and a plurality of planetary
rollers 11R, which substantially parallel the rotary shaft 23, located between
the circular disks. 11P. Each planetary roller 11R is rotatably supported by
the circular disks 11P such that the planetary rollers 11R are arranged with
even intervals in the circumference about the rotary shaft 23. That is, the
rotating surface of the primary roller 11A forms the orbit for the planetary
8 rollers 11R. Thus, each planetary roller 11R revolves about the rotary shaft

23 in the traveling direction of the incoming dough 9 when the rotary shaft is
rotated clockwise (denoted by R in Fig. 5B) by the first motor M1 and its
associated parts. Each revolving planetary roller 11R also rotates on its own
axis by contacting the upper surface of the incoming dough 9. This allows
the incoming dough 9 to be stretched as well, reducing its thickness by

~ passing it through the gap (between the planetary roller liR and the

secondary roller 13) that is less than the initial thickness of the incoming
dough 9.
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Preferably, the primary roller 11A includes an appropriate member to
facilitate or activate the rotations of the planetary rollers 11R. For example,
as shown in Fig. 5B, the primary roller 11A may be shifted to one of its ends _
(at the left side in Fig. 5B) relative to the secondary roller 13 so as to provide
a space for installing a member, such as a belt 22, to activate the rotations of
the planetary rollers 11R. When one planetary roller 11R contacts the upper
surface of the incoming dough 9, one end (at the left side in Fig. 5B) of the
planetary roller 11R also interferes with the belt 22 so as to activate the

oy rotation of it. This arrangement allows the reduction of the undesu'ed

" slipping between the planetary roller 11R and the upper surface of the
incoming dough 9. Consequently, the undesired wrinkles or tears of the
upper surface of the incoming dough 9 may be sufficiently avoided and thus
the desired form of the sheet of the incoming dough can be produced.

A compérison of the primary roller 11A of the fourth embodiment with
the primary roller 11 of the first embodiment shows that the primary roller
11A includes a plurality of the planetary rollers 11R, whereas the primary
roller 11 consists of a single roller. Thus the primary roller 11A of the fourth
embodiment has some characteristics that differ from those of the primary
roller 11 of the first embodiment, although the fourth embodiment has
functions that are similar to those of the first embodiment.

Referring to Fig. 5A, the functions of the primary roller 11A will be
explained in more detail. In the same manner as in the first embodiment,
the secondary roller 13 now rotates and swings to be opposed to and spaced
apart from the primary roller 11A. At this time, the primary roller 11A also
rotates in the same manner as the primary roller 11 of the first embodlment
The gap between the pnmary roller 11A and the secondary roller 13 is
minimized when one planetary roller 11R is positioned on an imaginary
vertical axis (not shown) that is close to the centers of the rotary shafts 23
and 29. This planetary roller 11R then gradually moves from the imaginary

vertical axis to the conveying direction of the incoming dough 9 by means of
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- the rotation of the primary roller 11A. At this time, the secondary roller 13
swings to gradually be spaced apart from the primary roller 11A, which
swinging is caused by the swinging motion of the secondary roller 13. Then
the gap between the secondary roller 13 and the primary roller 11 (or the one
planetary roller 11R, which has just been moved from the imaginary vertical
axis) is slightly increased to be greater than the minimal gap. Consequently,
the gap between the primary roller 11A and the secondary roller 13

- alternates between the minimal gap and the slightly increased gap, toroll the

Yy incoming dough 9.

| Then what is substantially the niid-point of the interval between the
adjacent planetary rollers 11R, which are positioned on the imaginary

* vertical axis and the secondary roller 13, swiﬁgs to gradually be close to the
primary roller 11A. This motion allows the incoming dough 9 to be slightly
lifted between the primary roller 11A and the secondary roller 13 so as to
form a slightly convex shape for its upper surface, to temporarily further
fluidize it such that it can be readily rolled, flattened and spread by the
rollers 11A and 13.

Alternatively, the upper surface of the incoming dough 9 between the
primary roller 11A and the secondary roller 13 may alternate between a
slightly convex shape (at this time the opposed surface of it has a slightly
concave shape) and a slightly concave shape (at this time the opposed surface
of it has a slightly convex shape) by adjusting the range of the swinging
motion of the secondary roller 13.

Similarly, the mechanism for swinging the secondary roller 13 may be
provided to the primary roller 11A instead of the secondary roller 13. In
such an arrangement, when the primary roller 11A swings to be close to the
secondary roller 13 to slightly lower the incoming dough 9, the upper surface
of the iricoming dough has a slightly concave shape.

The primary roller 11A and the secondary roller 13 may be exchanged
for each other, if desired.
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The swinging motion of the secondary roller 138 provides the beating
action to the incoming dough 9. Fur.ther, because the secondary roller 13
swings, the gap between the primary roller 11A and the secondary roller 13,
and thus the intensity of the beating action, can be randomly varied.

The rotation speed of the primary roller 11A and the number of
vibrations of the secondary roller 13 may be changed relative to the
conveying speed of the incoming dough 9 based on the characteristics of it. -

The arrangement of the rollers and conveyors 15 and 17 shown in Fig.

. 5A may be changed to be similar to those listed in 1) to 7) above in the first
! embodiment. | |

- Figs. 6A and 6B show an alternative primary roller 11B having a
plurality of eldngated planetary rollers 95 in substantially an él]iptical orbit.
The primary roller 11B includes a pair of endless chains 93 entrained around
the pair of the end sprockets 91, which are arranged in the conveying
direction. Both ends of each elongated planetary roller 95 are rotatably
supported by the endless chains 93 such that the elongated planetary rollers:
95 are arranged at equal intervals.

Preferably, a pair of guiding members 97, such as rails, are provided
near both lateral sides of the conveyors 15 and 17 so as to guide and activate
the rotation of the planetary rollers 95.

Clearly, the primary roller 11B (Figs. 6A and 6B) has a longer orbit
than the primary roller 11A (Figs. 5A and 5B). It shows that the former has
a more extended range in which the planetary rollers 95 apply the forces for
spreading and rolling the dough 9 than does the latter. With such a longer
orbit, two or more secondary rollers, each similar to the secondary roller 13,
may be provided in parallel. In this case, an additional conveyor or conveyors
(not shown) may be provided between the adjacent secondary rollers.

Although the orbit of the planetary rollers 95 is shown as an elliptical
orbit, it may be a rectangular orbit, or a triangular orbit, etc. In any case,

the planetary rollers 95, which are opposed to the secondary roller 13 and the
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conveyors 15 and 17, are preferably arranged such that their orbits
downwardly incline from upstream to downstream. .

Figs. TA and 7B show another alternative primary roller 94. A pair of
guiding rails 90 Gust one is shown in Fig. 7B) are provided at the lateral sides
of the passage of the incoming dough 9. Each guiding rail 90 has an
elongated recess, which slidably receives a sliding member 92, which recesses
oppose each other. The corresponding sliding member 92 rotatably supports

‘each end of the primary roller 94. (Although Figs. 7A and 7B show just one

L primary roller 94, a plurality of such rollers is provided.) A pair of arms 96

o (ust one is shown in Figs. 7A and 7B) is provided for each primary roller 94.
One end of each arm 96 is connected to the sliding member 92, and other end
of it is drivingly connected to a reciprocating mechanism, such as a crank
mechanism (not shown), so as to provide the sliding motion of the sliding
member 92 within the elongated recess. A pair of guiding members 98 Gust
one is shown in Fig. 7B) that are similar to the guiding member 51 in Figs.
6A and 6B are provided near both lateral sides of the conveyors 15 and 17 so
as to guide and activate the rotations of the primary rollers 94.

When the reciprocating mechanism reciprocately moves the sliding
members 92 within the guiding rails 90 in the cdnveying direction of the
dough 9, the primary rollers 57 actively rotate in the conveying direction of
the dough 9 by contacting the guiding members 98. Consequently, the active
rotating of the primary rollers 94 in the conveying direction of the dough 9
cooperates with the vibrating and rotating motion of the secondary roller 13
to facilitate the spreading and rolling of the dough 9.

Although the invention has been shown in several forms, it would be
ob_vious to those skilled in the art that various changes and modifications can

be made without departing from the spirit and scope of the appended claims.
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CLAIMS

1. A method for stretching and rolling a mass of a strip of food dough to
form a dough sheet, comprising steps of:

providing at least one primary elongated roller and at least one
secondary elongated roller, which are substantially orthogonal to a length of
the mass of the strip of food dough, and which are opposed to each other soas
‘to provide a gap therebetween for receiving the incoming mass of the strip of
dough; and | .

viBrating at least one of the primary elongated roller and the secondary
elongated roller such that at least one elongated roller is opposed to and
spaced apart from the corresponding elongated roller, whereby the incoming

mass of the strip of food dough in the gap is stretched and rolled to form a
dough sheet.

2. The method of claim 1, further comprising a step of alternating the gap
between a first gap and a second gap, wherein a difference in size

therebetween is a slight difference.

3. The method of claim 1, further comprising the step of moving the
incoming mass of the strip of food dough in the gap into at least one of the
primary elongated roller and the secondary elongated roller such that the
incoming dough slightly protrudes from and is slightly spaced apart from the

at least one elongated rotating roller.

4. An apparatus for stretching and rolling a mass of a strip of food dough
to form a dough sheet, comprising:

first conveying means for continuously conveying the mass of the strip

of food dough thereon along a traveling direction that is substantially parallel
to the length of the mass of the strip of food dough:;
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at least one primary elongated roller and at least one secondary
elongated roller, which are substantially orthogonal to the traveling direction,
and which are opposed to each other so as to provide a gap therebetween for
receiving the incoming mass of the strip of dough from the first conveying -
means; | :
| vibrating means for vibrating at least one of the primary elongated
roller and the secondary élongated rotating roller such that at least one
elongated roller is opposed to and spaced apart from the corresponding
elongated roller such the incoming mass of the strip of food dough in the gap
is stretched and rolled to form a dough sheet; and ' _

second conveying means for receiving the dough sheet from the gap and
conveying the dough thereon.

5. The apparatus of claim 4, wherein the primary elongated roller and the

secondary elongated roller rotate in the traveling direction of the i 1ncom1ng
dough.

6. The apparatus of claim 5, wherein the primary elongated roller and the

secondary elongated roller are driven by separate motors.

] 7.  The apparatus of claim 6, wherein the vibrating means is driven a
separate motor.

8.  The apparatus of claim 5, wherein the primary elongéted roller and the

secondary elongated roller are driven by a common motor.

9. The apparatus of claim 6 wherein the vibrating means is also driven by
the common motor.
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10. The apparatus of claim 4, wherein the vibrating means alternates the
gap between a first gap and a second gap, wherein a difference in size

therebetween is a slight difference.

11. The apparatus of claim 4, further comprising means for moving the

incoming mass of the strip of food dough in the gap into at least one of the

primary elongated roller and the secondary elongated roller such that the

incoming dough slightly protrudes and is slightly spaced apart from the at
o least one elongated rotating roller. |

12, The apparatus of claim 4, wherein at least one of the primary elongated

roller and the secondary elongated roller is comprised of a plurality of

planetary rollers, each of which turns as it moves in its orbit.
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