Specification as at 19 08 2005 SPECI FI CATION A METHOD AND AN APPARATUS FOR
SHAPI NG A DOUGH PIECE Field of the Invention This invention generally
relates to a nethod and apparatus for stretchgng. f rbp of
dough consisting of food iten(s), such as br ea%wggcﬁgﬁj?g%%]fg?rgsm}oggdough
sheet. More specifically, the invention provides such an apparatus in a
~sinple formthat allows the mass of the strip of dough to be readily
stretched to forma dough sheet. Description of the Prior Art Attenpts have
been nade, for exanple, to spread a nass of a strip of dough consisting of
food iten(s), such as bread dough, to form a dough sheet. A conventi onal

stretching apparatus is discl in 3 e Patent No. 2860938 (Japanese
Early- Publications No. 10-07g;®g¥igﬁ%§§qg§ﬁese Pat ent - 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

pl anet roller group, which includes a chain of rollers, is rolled along in
the dir ?\IIE?E{(?P ARE) AP I es ROR S APTRE %}B@?EGPPHECBW oup 1's
arranged suc at its only preceding segnent, ich 1s located

i medi ately 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
-passagefighdief thdenwaei®di ng segnent of the planet roller group, each 1
Specification as at 19 08 2005 roller of the preceding segnent continuously
~rolls and stretches the mass of the strip of bread dough to forma bread -
~ dough sheetTh# fnhaueidnt i ezallyaeliteBab aShethed i saRfahehisiforcan '
-Successfully spread the nass gf the strip of bnfad QQV%h to orma sheet,
it requitiels g@@p@s(of a strip of dough consisting of food 1temlis), Such as brea

dough, to form a dough sheet. More specifically, the invention provides such

an apparatusin a simple form that allows the mass of the strip of dough tobe

readily stretched to form a dough sheet.

Description of the Prior Art

Attempts have been made, for example, to spread a mass of a strip of
dough 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
2 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 rollex 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 traveling, while a
passage 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
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construction that includes the chain of the rollers arranged |ike a wheel.
Accordingly, it is an object of the present invention to provide a novel
stretching apparatus in a sinplified formthat i tching a
mass of a strip of” dough to form a dough sheet sﬁ%c%ﬁ}%ﬁgog%g%ﬁleg?bgo jogct of the
present invention to provide a nethod for stretching a mass of a strip of
dough to forma dough sheet in a sinplified manner. Summa of the Invention
The present invention addresses the aforenentioned needs by providing a
met hod for 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 ed roller and at, | east one secondary el ongated roller, which
are bot ﬁgg%‘ggﬁ%lnet?%ﬁc@mcﬁ PH5RoRLFOT bn‘tlﬁléselp’é‘ﬁglsﬁﬁ%sérﬁ’?‘ﬁ%@&tilérmﬁs ¢he mass
of thethe strip of bireadl ddaghito fand OpReIEdohSh Rk Ot her so as to provide a
recei ving.the incomng mass of the strip of dough,

gap thereb en  fqr ]
and vi brat %}\éﬁﬁ{g}} ﬂh‘%‘for%yﬁé‘tﬁnatl RErebehingraprars igseastsyaspssbvlln aprasde
secondathe nfdangahedtrl diread duighdlo Rind £38boLBE, &} RAGRE G ALL T 1S

opposed to and  spaced apart fromthe corresponding onga | er,

wher eby CORETIaEeRthat inddudepthe phaist of fheafolleys droouggl like tthehgal i s
stretched ang - . D: . The .present inventi al so
addr esses the.cgﬁoﬂrlg%tﬁﬁ%%égb ﬂeecggggggp%{%&i iv%étlgﬂecgﬁ)ﬁg?”éfeu% n]oggp

st r et chistigtema gragigaragusinrassoplife dsforinpteft b réllighstretdanmaa dough
sheet . aratuse.kncliudes a fiyst ,canveying mneans for continuously
conveyi Hﬂﬁsﬁdg%n%gi g#a?%hg??qrﬁnaf‘{q“&;’d&a%%gh thereon 2 Specification as at
19 08 2005 at nanathierabiddt g tHe peesdrtinkbatiohStoReiaNs indddnsdr@eal 1 el to

‘the length,qf. the mass of the strip of food dough. At |east one prinmary
el ongat g%repﬁrppgra B’r"f‘c?%?a qtélé’s?f%?‘réglggbgﬂéhﬁﬁoé’l eddnreosoeplifiethi ch are
subst anis#lder. ort hogonal to the direction of travel, are opposed to each
other_so as to provide a gap : o

Summary of the Invention

.

The present invention addresses the aforementioned needs by providing
a method for stretching and rolling a mass of a strip of food dough to form a
dough sheet. The method comprises the steps of providing at least one
primary elongated roller and at least one secondary elongated roller, which
are both substantially orthogonal to the lengthwise direction of the mass of
the strip of food dough, and opposed to each other so as to provide a gap

T 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.

The present invention also addresses the aforementioned needs by
providing an 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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t herebetween for receiving the incomng mass of the strip of dough fromthe
first conveying nmeans. A vibrating neans vibrates at |east one of the

primary elongated roller and the secondary el apgaiiestidnQisat 19@g hghd er such
that at | east one elongated roller is opposed to and spaced apart fromthe

correspondi ng el ongated roller such that the incom ng nass of the strip of
food dough in the gap is stretched and rolled into 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 traveling direction of the

I ncom ng, dough. The prinmary e] ongated roller and_the secondary el ongated
rol | er 2 t’éﬂ‘ie\rﬁé’rﬁp‘ﬁﬁe%fé%rtgﬂelsrﬁ}% §nHFﬁéf Ragiamish torble fengtheofiihisy ating
means NpadRef tHE sHeP oPlodd SRS AlG 1&%1:%@@%%%@2&&%@& ah&¢tVi brating

means y al ternate_between usi n%ﬁa first '‘gap ahd a ~second gap, Wwherein a
di f f er etf@st opesiegend 2y egagatashrollera wiiitlyare substardially orthegonal tspect of
this i nyealiRR:ohNE tARRAT r.J.nc formpving the

incom ng nmass 011p [}ﬁéﬂ stri%{%?p&(%éﬂgoe@é:ﬁ 4%%?%8 gz%sl?rr?tv%)d%? gJaIPeast one of
t he pri Beesebetwaemafedraceldieg thadn tdmeirgemasd af yhe ktrigaf dduphlfren theuch t hat

t he i nceani h_slightl otrudes fromyand is, slightly aced apart
forom t hg%gl%ng}a%g%l DRE % SOnéa‘fplkaatleg JTHY Y&rf‘ig‘?s. a feaf;gﬁg’? 033 €of the

pri mar y peimagatiedgatdd ssllanthd tee senpiddayklehonediedatinglroBer BBY¥hi ncl ude a
pl urali of ]ga[ﬁlgpeta%%( rollgrs each of ahich urns as It _noves in its
orbit. # Opg gioneated 2gllan iseRRrosed g Qﬂé 8Rgafearytt Fram thevent i on

Wi Il becosebpdidin dlonsiRAdRIRE ishichARaMihe 'i‘nédﬂﬂr%“&ﬁ@%f'tﬂe Refip o | | be
ap)parenggﬁjdr(gom t he description, or may he_ |l earned by practicing the

i nvent i e the gepan stietehed andgoliedsny a dougbsthasp: i Sseotnd he
E{)ﬁ\éwt n tgﬁﬂ@iﬁg CRERNYA A B WISk WL A SR8 H S RRAAE el 8 1RO
' dough sheet thereon.

Preferably, the primary elongated roller and the secondary elongated

roller rotate in the traveling direction of the incoming dough.

| The primary elongated roller and the secondary elongated roller may be
driven by separate motors or a common motor. The vibrating means may be
driven by a separate motor or the common motor.

The vibrating means may alternate between using a first gap and a
second gap, wherein a difference in size therebetween is a slight difference.

~ In one aspect of this invention, the apparatus further includes means
g 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.



part of the specification, schematically illustrate a preferred enbodi nent
of the present invention, and together with the general description given

above and the detailed description of the pr . . i i ven bel ow
serve to explain the principles of the i nvenﬁpgﬁlﬁgéf%m%gﬁgﬁgag&a

schematic front view of the apparatus of the first enbodi nent of the
present invention. Fig. 1B shows a schematic side view of the rollers and
conveyors of the apparatus of Fig. 1A Fig. 2A shows a schematic front
view of the apparatus of the second enbodinent 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 front
view of the apparatus of the third enbodi nent of the present invention.

Fig. 4ABshd\Bestr5aelBt ile Dr@Rinyd ew 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 nenber of Fig. 4A

Fig. 5A shows,ea 6 I =E ratys of .the fourth

enbodi ment of EEtache pres Ulgglt_i?lggin é@oﬁmlgglawghd Esigﬁgl\s\agteg%gﬁlgr?ﬁ{lft&&g?% vi ew of
the pri Baryolihe spectfcdion, schenaticallydlluseratomensdesredferhbediapgaay ¢t us of
Fig. 5A4 Fi . a schematic side,view of . an alternative primry

rol | er t%ﬁg?esgg@l%e% Ii”aacl?ed;te%eyﬂe’f?{é the %Wfﬁb@?%%@%&}%@rﬁbowﬂ ein
the al aediheidetaibed dosaripiidh 6f tHiasr dfefedlcdhbddinhnt ghRAHISH sBh-ANgt ary
rollers i tical orbit. Specification as at 19 08

2005 Fi Sxﬂ@gﬁgfﬁgﬂglg | éﬁg Pgll“lf‘:a ey ew of the alternative secondary
bt ernatiye BE TRy Tal e Lhat can Do renT acRh Tk Thate SFthe fourth
embodi nERP e present imvention,
' | Fig. 1B shows a schematic side view of the rollers and conveyors of the
apparatus of Fig. 1A. . '
~ Fig. 2A shows a schematic front view of the apparatus of the second
embodiment of the present invention.

Fig. 2B shows a schematic side view of the primary and s-econdary
rollers and conveyors of the apparatus of Fig. 2A. :

Fig. 3 shows a schematic front view of the apparatus of the third
embodiment 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 embodiments.

o Fig. 4B shows a schematic side view of the rotating member of Fig. 4A.

Fig. 5A shows a schematic front view of the apparatus of the fourth
embodiment of the present invention.

Fig. 5B shows a schematic side view of the primary and secondary
rollers and the conveyors of the apparatus of Fig. 5A.

Fig. 6A shows a schematic side view of an alternative primary roller
that can be replaced with that of the fourth embodiment, wherein the
alternative primary roller has a plurality of elongated planetary rollers in
substantially an elliptical orbit.



Fig. 7B shows a schematic front view of the secondary roller of Fig. 7A
Description of the Preferred Enbodi nents Turning now to the draw ngs,

wherein the sanme elenents or simlar functio Lgnat ed by
oAl A0 0Ag:

| i ke reference nunerals, Figs. A and 1B sho I'rs iment of a
stretching apparatus 1A of the present invention. Al though el ongated dough
9 is continuously fed to the apparatus 1A, a piece of the el ongated dough
9 has. been kneaded and prepared as e.g., bread dough in the preceding
section, with a known process apparatus (not shown), to be forned as a
mass of .a strip of dough. Referring to Fig. 1A the stretching apparatus 1A

of the invenr.io ener al conprises,a base 3, a pair of frameworks 5 and
7 that are &itlg'eé(;?ﬁgofv&?aﬁc%%gg Opﬁglea’égg% g)]éﬁﬁlaé%%ﬁ?m@fiaéhﬁ@@?mg
hori zonvéEig.B4ders | ocated between the franeworks 5 and 7. The pair of

opposi ng hord.zontal rollers consist of an upper elongated roller (primry
roller) 11 TPldg' ?Aﬁ sy Sehematlp sidy wiesupka furthes alppeativersruwargf t he

el ongat edllgotidt & . ondary roller) 13 for

i nparting sec_ond(%LrJrl Bg?%@éh?ﬁ%ﬁttﬁgggﬂ%forughirl%g%ge&ﬁg%etlﬁé el ongat ed dough
9. The uppeFigolBehows mschematit St viewloftha 3eearmd axytmillblof Fipunded on
the corresponding rotary shafts 23 and 29 such that their rotating surfaces
are separated by a predetermned gap. This predeterm ned gap fornms a
passage Deseriphiondifitgle Preferred Bibedithedts and reduces the thickness of it.
In this enbodi nent the passage is a horizontal one, but it is not so
limted. 5 Specification as at 19 08 2005 As shown in Fig. 1B, the

~apparatus 1Awahsog noet tidtife dFOMngls whRSEFEHE <£RE dlOmikhs §Psfseam end a
fijr st cgnv%%or ﬁ and a second conveyioirk 17 (neither are _shown in Fig, 1A)
such 't hAtReHRP A SIeReREs rEs dogenated bY hkegeferengpaunsersls HigsatAdndet ween

them Tha dlengths fiekt EB®oRGhaRY 0BRSS R AN 2318 1 gg%ﬂwﬁ%%htt o the
travelin Vlg’{tgoerftl on of the first an_d second conveyors ,

Although elongated dough 9 is continuously fed to the apparatus 1A, a
piece of the elongated dough 9 has been kneaded and prepared ase.g., bread
dough in the preceding section, with a known process apparatus (not shown),
to be formed as a mass of a strip of dough. |

Referring to Fig. 14, the stretching apparatus 1A of the invention
generally comprises a base 3, a pair of frameworks 5 and 7 that are fixedly
located above the base 3, and a pair of opposing horizontal rollers located
between the frameworks 5 and 7. The pair of opposing horizontal rollers

e consist of an upper elongated roller (primary roller) 11 for imparting primary
pressure to the upper surface of the elongated dough 9, and a lower elongated
roller (secondary roller) 13 for imparting secondary pressure to the under
surface of the elongated dough 9.

The upper roller 11 and the lower roller 13 are rotatably mounted on
the corresponding roté.'ry shafts 23 and 29 such that their rotating surfaces
are separated by a predetermined gap. This predetermined gap forms a
passage for the dough 9 to be stretched, and.reduces the thickness ofit. In

this embodiment the passage is a horizontal one, but it is not so limited.



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 cl ockw se, | : ler 13 is
rotated counterclockw se, in order to stretchS%%Hkgp%bgghgggﬁé%B§he

t hi 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
traveling velocity of the first conveyor 15 is VI, and the traveling

vel ocity of the second conveyor 17 is V2, where V2 > V1. In Fig. 1A

al t hough the el ongated dough 9 is in the formof a mass of a strip of

dough on the first conveyor 15, which is just ahead of the rollers 11 and

13, ‘the el dhyheven dpdias bBithe apnaratnedh oo anelndes fufm dsugpstosamhe second -
S Ll | f by the (ol | 11
cone ot 8 Rfntisty bl Ak EgRed N SLGEF B R 1|12

and 13. , Referring to Fig. otary staft 23 of
t he uppéﬁelth@i? pyoshewnriolFigr 14) sack that thabpyosingiomimdhthyrdibasirgs 19 and

21, whigh fromthe aewon ks and, 7. e t the
bear i ng%ﬁfgff?ﬁ%&ﬁg%@%%g eregtr%%u.s mg‘g?%tl}ssoébﬁﬁpﬁfﬁ%agtﬁ Qg §§‘3n‘3§t or ML,
Whhi 1(‘:'? izsrﬁpuﬁtogdnahtd tiee tr}‘a:vali'ﬁgﬂii‘e@ionvdf?h? ﬂi{s@ﬁ?ﬁ?se@ﬂndb -Eb?lﬁe}tdri‘g 1I5§)t ar %/
sha upper,.ro r 11 are a y driven by the first notor
M as dgggpﬁbe%‘g@%m%é’f&? E?tat’r%’t?)‘{t rqlierp ddrandBpys in the _

vari abl erateiling diyedB0bf thekdhvdgoss BREMANEAL Q6 thlé%tmb&cﬁﬁléﬁrdfﬁ%ﬁﬁo ntrol
the rotating velo ItiﬂQf theg#g er roller 11. In this case, the

ci r cunf &RENPPSF T0EFD AT 1y Tetehalagbpese. rohile the loway rollercbhis vitebetl t 0 be
Sybst antbahtatcldeRwiATinaRdbieo LERYH LOGAPLOELAYCOlnd i EOINEYGHS 15 and

17, to _prevent undesired winkles or tears in ng mass of the
strip ofbcoyginghdengn8dy nassingjtemte alfessagd lesSgbainftheanitial thsclatestd 08 2005

The lom%ftm{r%&%t“?h%‘{ H §r 13 can be swing such that it is opposed to and

spaced apart from per horizontal roller 11. In order to produce the
swi ngi ng notfndheemhdEnemtethe phiveling Jelaity ofehatilse cohvayorary @NEENENt i S
shown i g

are rotat’ gg’ y téﬁ%ﬂgﬁ gﬁgg&s’if’%}‘% ?%ﬁé@iﬂ%%%gpﬁ i %3 %Leg.g%zlfﬁ_r I;‘m e
Fig. 1A, although the elongated dough 9 is in the form of a mass of a strip of
-dough on the first conveyor 15, which is just ahead of the rollers 11 and 13,
the elongated dough 9 is in the form of a sheet of dough on the second
conveyor 17, since it is rolled, flattened, and spread by the rollers 11 and 18.
Referring to Fig. 1A again, both ends of the rotary shaft 23 of the upper
horizontal roller 11 are rotatably supported by bearings 19 and 21, which are
o suspended from the frameworks 5 and 7. One end (at the bearings 19 side)
g of the rotary shaft 23 is coupled to a first motor M1, which is mounted on the
framework 5, via a bracket 24." Thus the rotary shaft 23 and the upper roller
11 are rotatably driven by the first motor M1 as described above. The first
motor M1 is 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.



and 7 via bearings 25 and 27. At the ends of the lower roller 13 the rotary
shaft 29 has a pair of elenents, e.g., eccentric bushings 31, to provide

~the eccentric notion about the rotary shaft 2 s tigl hi ngs 31
support the lower roller 13 via bearings 33. A?peglsumt%gﬁfﬂ lbgglzta}ﬂgn on the

rotary shaft 29.a balancer 30 is provided to stabilize the rotating notion
of it. The function of the balancer 30 is to cancel the inertia of the
swi nging notion of the lower roller 13 caused by the eccentric bushings
31. In order to achieve this function, the balancer 30 is nounted on the
rotary shaft 29 so as to provide a reversed phase with respect to the
phase of the eccentric bushings 31. One end (at the bearing 27 side) of
the rotary §Fmﬂm@9 hwimalﬁdlmmcmdbb\smllgwdcmh&s it idneigsoseligodr i ven

pul | ey 71s col second nmotor M2 that is
nount edggﬁlsgﬁ Qghoﬁ%éﬁ%&?%ﬂ tﬁ\JquDg rddrivingly coupled to the
rotary shaf f(nZﬁdetﬁopﬂﬁMHelt\Iﬁ M&ﬂgﬁ?ﬂ%%fotuih bf £18d 18RE R3fer 138lhe39 bei ng
entr ai ned ar? R/g t he pul l eys 35 .and and e driven pulléy 35. Further,

a third® awres%%ﬁ%anw%hwwa &l 1éy Bgaﬂaﬁn polibhedotagy t he base
3. The Ehaftdhgot oo Wieroller Y8 oEAUPICdub ot BOMR! rlaBldbud Via the
SS I's entral ne

drive pulley 41, and a second endl e around  t he
drive paplie/yy‘”&l beardnghab laowe? 7.r g\ e apls qhéhd lower wodler &8 the icdaryt at ed

count er the ft 29 is

rot at edgillé.rilﬁl%?ﬁ Sgﬁ)cattj?gﬁga# %lt\gg gcle['@e?ﬁ‘{‘?b rﬂﬁ?hglo %Bp}afleh@r‘? that of

t he | one¢cendticenotiGn abhus the Metalrgwénaft B9l erfhéac@amimd)ué}ﬁﬁgsneut ly swing
such th S ed .apart, fr mth per ...roller. 11 during
“ode rot g‘%? %élrtgc?’ B‘iﬁ Wgrrﬁgu ?% v?? ﬁggn&gst e @8@0? ﬂ/ﬁl% Repitign @ondrear e

cont r ol reldrpyhaft 2Dabubider 380s prbvidadteytdsliea yhopethtiid moicnddtif 0l panel’
(not sh lLon as a 19, 08 2005 apparat us 1A, or

the.7 fi
pr ovi degwgéggﬁg?gglﬁﬁsg i@t‘?ﬁm g{) o BHH"te o inprtia eifthgswanging mehan
conput eof thieweenrbllel 18katfed bﬁﬂﬁérhéc%nttﬁ% bh%‘h%éé)gl t e o8 acRiever Ot At i ONS

~of the %kﬁ%fftunggo}lhﬁme {)gla%%gxp !‘38?5 Qo&r?t%d?rf tO}Ee I%Iltarg rshg’rftl %lEl) gg ats tg HPper
provide a reversed phase w1th respect to the phase of the eccentric bushings
31. One end (at the bearing 27 side) of the rotary shaft 29 is coupled to a
driven pulley 35. Under the driven pulley 35, a drive pulley 37 is coupled to
a second motor M2 that is mounted on the base 3. The second motor M2 is
drivingly coupled to the rotary shaft 29 via the drive pulley 37, a first endless -
belt 89 being entrained around the pulleys 35 and 37, and the driven pulley
35. Further, a third motor M3 is coupled to a drive pulley 41 and mounted

~ onthe base 3. The third motor M3 is drivingly coupled to the lower roller 13
via the drive pulley 41, and a second endless belt 43 is entrained around the
drive pulley 41 and the lower roller 13.

The lower roller 13 is rotated counterclockwise by the third motor M3,

while the rotary shaft 29 is rotated in the direction at a velocity that is much

- 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 from the upper
roller 11 during one rotation of it.

The velocities of the motors M1, M2, and M3 are controlled by a

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



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 co%ﬁ llcfgt%i%gaggy?g%bg@ rat es

for the rotations of RL r.p.m for the upper e .m for the
shaft 29, and R3 r.p.m for the Ilower roller 13. The rotation rates of R1,
R2, and R3 may be determ ned based on the traveling speed of V1 of the
first conveyor 15, the traveling speed of V2 of the second conveyor 17,
the characteristics of the dough 9, or the desired thickness of the rolled
dough 9 fromthe passage between the rollers 11 and 13, etc. For exanple,
the rotation rate RL of the upper roller 11 and the rotation rate R2 of

t he | onBPPREANUSI 1A PrcRrovidedias erparpethalncondnelietemat ishowaf) sacy aschange i n

the tra | e filrst nveyor 15 and VY2 of., the
second gg%\é\?g% é?@%‘;ﬂ?&ﬁ e%ﬁbﬂl rngg(raéaér}sﬁ%sgc?‘&f@# %Oafnt e mhes ot e

sl i ppi ngotasionsed theehdfilftiatandowsle todhk etotbd MI fdrdrifeesheaiipeel v, the
rotatio 1_aof &he upper.roll 1 the rotation rate of the

| ower ?% ?qle?l’%r%&foﬁgh%gﬁﬁtbqqse %@&P%g tg&ﬁés é%uﬁlﬁa totReaPPid speed V2
of the M eona caty fiythelrbtations bELHE gl WlieR(13 {itatSRERS QELYRRR the
travel |§%6§]EW V1 of the first conveyor 15 and the traveling speed V2 of

t he sec eyor 17, based on the characteristics of the dough 9, or

t he desiredCohi ' t ' ||
L1 et chedhugu g At Soulbey gty 6, 011

passagel-Beft ePngsFeHer dily B2 raomdor theshafo®dy andBr.pi8. fardhet he first
ComVEYClo 08 ol kD L850 B Ehapgtior mos.

~.The flattening and shaping o e doug nto a
acconpl basason fthe trpvealing speedodf Vhef tht Festscarvegod 153thdbeaveliper rol ler 11
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under sthe desired thickness of the rolled dough 9 from the passage between the
rollers 11 and 13, etc.

For example, the rotation rate R1 of the upper roller 11 and the rotation
rate R2 of the lower roller 13 can be determined in consideration of any
change in the traveling speeds between V1 of the first conveyor 15 and V2 of
the second conveyor 17 (where V2>V1) in order to prevent an undesirable
slipping between the dough 9 and each roller 11 or 13. Alternatively, the
rotation rate R1 of the upper roller 11 and the rotation rate R2 of the lower
roller 13 may be controlled to be the same as the traveling speed V2 of the
second conveyor 17, or the mid-point of the speed between the traveling speed.
V1 of the first conveyor 15 and the traveling speed V2 of the second conveyor
17, based on the characteristics of the dough 9, or the desired thickness of the
rolled dough 9.

| The function of the rollers 11 and 13 will now be explained. The
incoming dough 9 is fed to the passage between the upper roller 11 and the
lower roller 13 from the first conveyor 15, on which the dough 9 is in the form
of an elongated mass. The flattening and shaping of the dough 9 into a sheet
can then be accomplished through the use of the rollers 11 and 13. The
upper roller 11 rolls and stretches the upper surface of the dough 9.



the dough 9, while it swings so as to be opposed to and spaced apart
therefrom Thus, the dough 9 that passes through the passage between the

rollers 11 and 13 is in a sheet formon the se%%@lqi ORVEVRT 9B nons t hout
havi ng any undesired winkles or tears. .Because tcﬁeéh ower rol IOQtF 13

SWi ngs to be opposed to and spaced apart fromthe dough 9, the dough 9 can
be repeatedly pressed and depressed by the rollers 11 and 13. Thus, the
-dough 9 between the rollers 11 and 13 is tenporarily nore fluidized than
before, such that it can be readily rolled, flattened, and spread by the
rollers 11 and 13" into a dough sheet without the need of high pressure.
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hor i zon}[a direction. Those skilled i1n the art rea dat this
i nvent i AttHEEE ¥ SB@":@}P&'P}@@TQ@P@&b&@%éBQHWadgtlghahlaetwnﬂmm;thbe changed

changed e o g ﬁe*“%%é'ﬁ?ﬁg?al%"%%ﬁi"s RBERS St thod Mt ne Tirst
hori z onPIéqdeéW thigkaens wibosteonthdesiiabdnbedken network structure of
gel of, e.g., bread dough. Further, the amount of an anti-sticking agent,
which typically forms powder material, to be sprinkled on the dough, may be
reduced, since the undesirable sticking between the dough and the rollers can
be minimized because of their rotating motion.
Although the swinging motion of the lower roller 13 may cause
. vibrations of the shaft 29, the balancer 30 will keep those vibrations to a
minimum to avoid excessive vibrations.
In the first embodiment, the apparatus 1A employs a pair of rollers that
includes one primary roller 11 and one secondary roller 13. More specifically,
~ the primary roller 11 and the secondary roller 13 are the upper roller 11,
which is located on the uppersurface of the incoming dough 9, and the lower
roller 13, which is opposed to the primary roller 11 in the vertical direction, to-
be adapted to the incoming dough 9in the horizontal direction. Those skilled
in the art will realize that this invention need not be limited to this design,
but rather it may be changed within the scope of the claims in the appendix.
For example, it may be changed as follows:



conveyor 17 can be replaced with vertical conveyors (not shown) such that
the incom ng dough 9 is conveyed in the vertical direction. In this case,

a pair of rollers in which one roller is oppos%%g%ﬁg%gf%sg&qg@ggggéi n the

hori zontal direction can be used in order to a eristics
of the incom ng 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
t he 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 i n ¥ heBeth thedficktrlentimrtatraynsoriifonnd ele abesnd UWbRizBEL4101 Nt
bet ween t he i cal-~conveyor . and t second horizontal conveyor 17. 3) In
t he above alc%é'glr;"E c%CrI v']ecﬁlég’legrﬁg,la“f% Vgﬂg Vool ICQP PR Fevprs 261’11 ghewphsuehe
repl aced wi tthatithé irdoenipgidon hBQEcoﬂd@?e&h%ﬁé%rﬁ&al’"@&@ct@@ﬂ.r $ntRis rollers.
4) I n the above alterqathye é%sig 3), the primary roller

s, 1),.2), and
and the secdAtardyPHBIP I%Wé’d&benﬁé"alla%woquedato@mwh@r omatinng
rol I ers and the WoRltPn@h! GREARSRAELN N R lyﬁeerdsmsg,g,]ggéttgaatda]%{g%%guD i ncl udes at
cl ude ip

~ least one roller, while the other group in S nu '€ rollers that may
have nore olClpEREerstice ot theincontiae dfughh8 innbegreotipal Sirettionhe above
alternative designs, 1) to 4), the dianeter of the primary roller (or the
primary rollﬁrﬁ may differ fromthat of the secondary roller (or the
secondary r@/| éfhg firsth@pewithl canveyoraks edn be réplaRd5with 4 fedhane

‘alternative i i i ter .of the prinary roller . (sych as the
upper roller gﬁ%ﬁg}(ﬁ%}hgh%ﬁﬂg‘%&l @gaﬁitz'ﬂegn%mb’?%g?‘égﬁtgﬁﬁﬁo?wd Brthehe
~secondary rokrical(convhyasandpromeds to ché eécohd harizddral seeanidany. mol | ers,
an area whegg: each counte t rqlle ontacts the upper surface of the
i85 thtires awhddaand
i nconi ng dolgh 9S&ah PFer P ¥ degapnPe rrplaced 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
provided at a turning point between the vertical conveyor and the

second horizontal conveyor 17.

3) Inthe above alternative designs, 1) and 2), a pair of rollers may be

replaced with multiple pairs, e.g., two or three or more pairs, of rollers.

4) In the above alternative designs, 1), 2), and 3), the primary roller

and the secondary roller may also be replaced with a group of mating

rollers and a group of secondary rollers such that one group includes at
least one roller, while the other group includes multiple rollers that may

have more or less rollers than that of the one group.
5) In the above alternative designs, 1) to 4), the diameter of the

primary roller (or the primary rollers) may differ from that of the
secondary roller (or the secondary rollers). |
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conveyi ng direction of the i ncom ng dough 9. Thus, the | oad by each
secondary roller may be gradually applied to the upper surface of the

i ncom ng dough 9 such that the incom ng dough j a
conbi nati on of the above alternative designs 4 eﬁﬁghﬁrﬂsﬁi@ﬂéé@%ﬁgar

roller (such as the lower roller 13) and nmultiple (such as three) primary
rollers each may have a dianeter that is less than that of the secondary
roller, and may be provided in order to achieve the sane function as
alternative design 6). The nultiple primary rollers are arranged in a row
that is in line with the conveying direction of the first conveyor. In
this row, pr§ferably the primary roller at the downstreamend is offset
such that i®’bdacthoyeiaitermasiie dasigmbl, iﬁvthmdiametemmﬁehe suithaseraifext he

i ncom ng do i 8 roller ah treamend. Fig. 2A
shows t he st@%’t}%ﬁ ﬂg@ﬁg g?ﬁ‘%ﬂeer% ﬁ%\érPem’s“@ESﬁa ’Fﬁ)ﬁoﬁ ﬁgﬁ?rﬁ’f"‘m‘i pr esent

i nvention. phthéeewadamy relibnﬂsmxhn&s thBwdr rollefol3) lorNBe(seiom@alby Fig. 1A),
for rotatlgg]lthelower 3 in.the first enbodinent, is omtted in

order to siApri f?ntarfgac%ﬁ?f TR e SCoRtafgs dbparmmes 1B. | nst ead

of the thi sdrfmé@lfth@madmuﬁge@m@a oekarbdBirthbl Rtd R fSthd1e rotary shaft
29 as described.in the flrs)gs enbodi nent, also rotates the lower roller 13.

To achi eve FAFECYIBE&irectioneoiihesngomprsdonghs Thusthedoed byeaght  shaf t
40. The ext @Qéiﬂiﬂa‘iytrléﬂbr S be %Qa&éaﬂzﬁ‘éBhﬁgdttB tﬁeq.{e%ﬁ/e%ﬁtijf%ceey 013&% whi ch

has a greater di arret er than that of rrve Fig. 1.1
Speci fi cat i dhcoxaing dopelpg Sﬂ@b?ﬁhﬂ\ﬁhe An¢dypirfg dtsmgleﬂbm;ll theickenThe ext ended
yt put shaft 40 of the second notor M2 is also coupled to the drive pulley
which is_coupled to the third motor M3 in the first enbodiment. As in
“the first efbodise nombth@tlbnroiﬂ:heahbeesalﬂaehatﬁs d|e31gefst4)8dxli@6) ajraund  t he

driven pull Sé(cél%a%}%hhﬁsd&e %.H ioe - ro%Ier 1%) t1p A &ucgdl ment ,
three) primary rollers each may have a diameter that is less than that
of the secondary roller, and may be provided in order to achieve the
same function as alternative design 6). The multiple primary rollers
are arranged in a row that is in line with the conveying direction of the
first conveyor. In this row, preferably the primary roller at the
downstream end is offset such that it becomes in closer contact with the

upper surface of the incoming dough 9 than does the primary roller at
the 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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however, the drive pulley 37a 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 di ar@ﬁe@fﬁcaﬂ_&?& 159k 2’0?5" second
notor M2 can drivingly rotate the lower roller as vveail as the rotary

shaft 29. The drive pulley 37a is preferably a V-puIIey 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 limtation. 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 second enbodl ment can be further sinplified to omt the first
mot or  MiApyn she firshemblodimpper Thotttended oandut shafo4@of tld beron83 with an

appr opr S t| n e.exa of. s

tlrognslron F?Ott ﬁngrzg{agnésPSé glﬁgetlprﬁl& dir‘l’gecﬂﬁ‘ﬁ%% 4‘?’111? 15 ¢t r@%‘i? E@Eﬁam sm 47,
an uppemgeaMkGlanfrset ém%eﬂlmg@tar 13G are coupled to the upper roller 11
and the lo |t her Ier s shown in Fig. 2B). The upper
gear 11G |\s\%§t 82{1’:}?% %%eﬁeglw% Qe F?%’Eé]ieﬁﬁ ehetf weatieizedayoupdi | e t he
| ower géles dh?w@nlzmwet by mﬁdeph masemreﬁe'se&@ﬁ&'s%}gﬁgﬁer oL,

whi ch | steadl shed with the I nt ermedi at e gear € upper
gear W&é’e% th reyenuley ot annd ﬁ%ﬁl‘smdlésﬁ heltf3% mnatltue& aedi at e gear

45has &aqe%@gleﬂﬁwaw&mh%%ﬁwa% llo} 85 Rl Alabive sOMIEEETLD e

centered pivot pin 53A via a first arm
gear 13ththdsiva mdleyed Tahps wogrepier mem l e the second i ntermedi ate gear

clntored pr ouprpfusR e Rt il Y G S o Bely rtest S SRRt on as at
19 08 288%etlag ﬂwmmhp shefit 29.ed pi vot pin. 53B of the first internediate
o 4 =, TRLIBAP OGP Ml LA Bl R 00 of e secone
transmission 45 such that the ratio of the rotation 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 18 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
ntermediate 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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Wth the gearing nechanism 47, the rotation of the lower roller 13 by the
second roller M2 can be transmtted to the upper roller 11 through the

| oner gear 13G the second internediate gear @pecﬁﬂﬁlédis%l?@k%b@d' ate
gear 49, and the upper gear 11G Thus, the first notor or rotating the
upper roller 11 can be omtted. The rotation speed of the upper roller 11
can be the sane as that of the lower roller 13 by providing a design where
the diameter of the upper gear 11Gis the sane as that of the | ower gear
13G and the dianeter of the first intermediate gear 49 is the sane as
that of the second intermediate gear 51. In contrast, the rotation speed
of the upper roller 11 may differ fromthat of the lower roller 13, in

rel at i oRf Wrbhey shecentered mivet pinf 53B efithalfssointenmegéatesges 4®inat i vel y,

anot her 0..be con rat her tha the gearing
mechani s%ﬁrﬁ%ﬁwﬁbﬁhgﬁe@grEF ﬁFeare lﬁf)if?]fl} é%ﬂ ‘J[fﬁgﬁ#ﬁ:‘f’% Wyerwsriates twi st ed
end| essgbat 51(vm@a&¢$®\ltn)karg&yaﬂIE5éntral ned around the upper roller 11 and

the lower. r r-13 in.the form of .an "o n t he .second enbodi ment, the
ar r angenent %]ftﬁ {thE §eaFing Deghagism f% Qh?jro fhe lowexroller 18y be -
changedth®st@ndi fﬂﬂe&lMBQzahh]S@ﬁcahsﬁl%d%% h eji)roﬂeﬂ‘ 17 thl%%lf%nth% hfh];i '[fsllt d

enmbodi nent. Refe now t , a stretc appar at us
embodi Ogeatrh]gd; rfg"érﬁeF% %teirm%]éﬂeeg@é 51 b QA%I@hmﬂeen@dpaﬂeaamen t he
upper 1 ab] £id e apdet beat orer Tﬁh%%ejésk nAQE Y A Beb BGARLTDLe

t hi cknes of t he |ncom ng he sanme manner
second T obl AR e, om) I at eI y downst ream f romthe first conveyor 15 the

aa thet onape ot el bPHATb G, RARSALATHETER shbtad Ll dithena 1 he
t hi cknelpyveas Oﬂhe h&whsoprwgdmglgrdemgrawhteee d:hatdli@inlee@i- Oﬂﬁle«?éxf g&ation as at
ql'

21 of BoCrochostatd Rt FECERT s 2298 10 tanel Bhpidmetareat the 08 di roct |y

sus penda:d:ermedmte 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 geare.
Alternatively, another transmitting means may also be considered, -
rather 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 18 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. 8, 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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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 c &icath st abb ygf ened on
studs 63A and 63B that are vertically suspendg%begr gm trﬁe %rg}r(r)év%g%s 5 and

7. Regarding the fastened positions 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 be adjusted, and then the gap between the upper roller 11 and
the lower roller 13 can be adjusted. The thickness of the incom ng dough 9
can be-controlled by adjusting the gap between the upper roller 11 and the

| ower rollei 1a€ Because the rotary shaft 23 of the upper roller 11 is
supported at®i®e frst spbedimentshovanss Fag. 14,) thedbsaringy A amak2eofng of the
nuts 6 §ésh 648 R34 VQl .10 _achieve this

obj ect and thusaitq%letelt\})g%#m?%rn tﬁgggﬁprglﬁlﬁr%}gggI?R%ecéjﬁ%cltﬁﬂ}ﬁpggﬁf?ﬁt he nuts
6 1A an@omgl%ﬁ@m%ﬁen@%'?.y Iprovirdet] thietbesspuge ke taadebRofitite 85Bd Furt her,

an endl ' ' ntrained. abput , t spr ts 65A and 65B so as to
turn thg’?ﬁ%i"%ﬁtﬁhgt 8 bibusfRR R e APRRacL A8 SRR BB SRR ey endsgs  he

t Wo Beah;&mg nhite 6H 4 &9 6aRd mlsaamfarmm ana@fgbaﬁrm%fghstin%w@é@%xdshaft ﬁ?”
can be j.ust e Si ously. Cansequentl|y e desired gap between the
upper r% Isg?&ﬁggf\aﬁf{)ﬁj khgnq%t?\lﬁé’lrgrvﬁrifléﬁ‘sﬁl§“€%w g@ﬁ%fﬁhéératléewatk&ﬁtate t he
contr ol and 7 MRegd:digk AES $atbn bl B obMEAIY SIALANOR A1 A TRA (1T DAKEHS 1854 658
and the_endl e s%al 6.7 y be replaced wth other sultable neans that
enabl esHhEr s @élgﬁﬁ%,n%féetf%l |sptary shafs 23,and ¢husithe upperhi r d
.enbodi nggllar 1he n I ohler 13 is
"adj ust e& ber adj %@?Fnﬁ%ﬁ%ﬁf g&gﬁhg? R‘?ﬁeé&o%%%é%h%uégg%ﬁ%ﬁﬁ %B%er roller
11. Art %ﬁwqrewi,eré%tmbe adjtmseght The thivkness af yhe badamizg dfugth® upper
ol er ddn 86 hEIRAN o foskE: A1 ALY LENALLn BRe RbpbIS QYT oo hey 13 (or

14 Specification as at
lower roller 13.

Because the rotary shaft 23 of the upper roller 11 is supported. at two
places (at both ends ofit), 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 614, 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 658 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 fhe 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 654, 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



both) may be adjustable. The |evel of the rotary shaft 29 of the | ower
roller . 13 can be adjusted by providing the sane arrangenent for the rotary
shaft 23 as described above and as illustrat third
enbodi nent, an arrangenent of the rollers 11 a %ﬁﬁmﬁ%é%@éb@?é 15 and
17 maybe changed simlarly to those in |listed above in1l) to 7) for the
first enbodi nent. 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 enbodinments. Figs. 4A and 4B are schenmatics
and not to scale. This roller 13A can be swung such that it is opposed to

d f h | 11. Th
oConnaf S SREE be pustabien Thalgl of the Hytoay sbags 23 REthamovaroles |
rotatabhy céﬂibﬁ%rdﬁﬁéte@foyg? % v?&xlﬁ%tth@%amér Qﬁa'?{g%%&{t f@?t}hér d}é}?@ﬂtb and

.slidably nmounted on gui col'ums 73, are attac xed
menber fedgscriked aheres and asvﬂas‘@la‘t@@bﬂl@lél%nents such as bal | bushi ngs

75. The bra %!ﬂ? 7, I
centered ax?cg1 ofeGC §I§l%loam%[%i Iﬁ%@g} ef%iﬁ re(h:1 |rogers &? %dBtf’d
r ot at i nepUHEYDES 159,ndvﬂrftl mlayile cdetreeddiabauty td thosetiaflished a}&cbﬁe n Dyto means of

o a m)to e rotating nenber 79 al so has a bal anci ng wei ght
79Wto #an%}éeﬁﬁvw%aég ‘roll er 13A and the bracket 69, etc. Wen the

rotating neRimy 420andt@ ﬂmwb&tﬁltéﬁxfatiﬁ §ddond a@¥ ir811Er 1BAGHAtRane I Ot at es
with t 77 so.as t e the vertical

d th
\6/1 |n br ;t :Jf'?d’ %‘at$8?1tb0ﬂ?°c Waegry E’éf € SRCORAREGHT (ﬁfé?\}é of Feafirgh seeandag br acket

69 i S Seh@mhirdcerhbb@WAeh . Fifigs. 4Rand IBRERGhER A0S dxﬁi‘ﬁ@t%séil@ vertical:
'vrbratlﬂﬁhgg‘pagion of it is several mllinmeters._ As shown in Fig. 4B, the pin

81 pref 5oty Garbhe svumesushithebitgs Oﬁposqhttaangl spAeeshaeartftard 83 on
the rotgatd ﬂﬁn{@m@me%r ﬁmlﬁ%p%ﬂ;fogﬁﬂual Th@e LWe8R: 4 ?gr RiicR1 and the

rotating axis P can varil e ustin posttion o he nut 85 on
the r ad%sdlol‘@tetdh}?léadfégt@t(udt Showilfhlls retdta Bhppo:rtadd:ar obradet8Dr at i ng

mot i on "PBe %QECE&C@QMé’rt{c%hllyearndlgﬁﬂﬁﬂybﬁoun}cgf %Edg’ul&mg columns 73,
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 of a
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
79W to balance the secondary roller 13A and the bracket 89, ete.

| When the rotating member 79 rotates about its rotéting axis P, the piﬁ
W 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. 44), 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,
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Specification as at 19 08 2005 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 enbodine cﬂﬁ:FJH%SQigggggobyventlon
in which an alternative primary roller or upper I's enpl oyed

i nstead of the primary roller 11 of the first enbodinent. 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 their arrangenents and
functions are also the same as those of the first enbodinent. The rotary
shaft 23 and Its associ ated nmechani sm of the prinary roller 11A are the

sane as t rinmary raller of th enhodi ment and

denot ede ‘fﬂg%gﬁﬁglaﬁgﬁngésggt$ﬁdf’thfé (&t %@r{jtf@ eﬁ]etﬁ’thkWﬁdr theary roller
11A |ﬂde@@£daugnlr of C|rcular disks I IP, which define both ends of the
primry roI:F g@ a Iuralltcg“of planetari rollers 1IR, which
subst ant i al FyEHaapP I53 RBOVW Gt strptabrng apparates 4Def thetfawen the circul ar

di sks 1iRboHas Nele e
circular di sstIllEéP sucﬁﬁr%éﬁgﬂd %II ?n%%??aélﬁpiet%gﬁﬁggg%%g%gy%# ere}d with
even i nPEMPRPE rpHer hdAds rampiﬁmi:nwea@@cﬂtt ¢ peimerargllahhl of fe fithiat is, the
rotati ngnﬁ}é cgtof the primary roller 11A forms the orbit for the

pl anet ary I'er's 11 R Thus, each planetary roller 11R revol ves about the
rotary shaftASEQIbwmm Fégd. bavaehd 68, doimeqidrts and déh@teﬂ%ﬂﬁhﬁ@rﬂ@ﬂﬁﬁ when

1E|h(ras'[0t %gtﬁﬁr\]ﬁft Ioaﬁii %teaﬁgﬁ%ﬁfglé'\g&; degg‘t& %yma\;ltﬂﬁilplgéng'%rgyrgrfer 1

1R al soarcireasents dddfiMtionrdxdi® dl¥o ¢holsaald A0thde dmperfmsyrface of the
‘i Aconi ngﬂﬁj % 9., This allows the incom ng dough 9 to be stretched as

wel |, P{:s t hi ckness by passing it through the gap (between the
- pl anet ary r@heqrotiﬂaRsl@:ﬂ@ 28Nend REGR8SEHYed Bielcﬁﬁnﬂs% of PR phitnd RSsollhan the

initial l&hlé:rlént% s of the incom ng doug

e same as those of the primary ro]ler 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
“1 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 shaftis
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 owh
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 11R and the

secbndary roller 13) that is less than the initial thickness of the incoming
dough 9.
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16 Specification as at 19 08 2005 Preferably, the primary roller 1 1A
I ncl udes an appropriate nenber to facilitate or activate the rotations of

the planetary rollers 11R For exanple, as s gwﬁba{@loﬁl at PPog 6% primary
roller 11A maybe shifted to one of its ends t the left side in Fig. 5B)

relative to the secondary roller 13 so as to prOV|de a space for
installing a nenber, such as a belt 22, to activate the rotations of the
pl anetary rollers 11R Wen one planetary roller 11R contacts the upper
surface of the incom ng dough 9, one end (at the left side in Fig. 5B) of
the planetary roller 11R also interferes wth the belt 22 so as to
activate the rotation of it. This arrangenent allows the reduction of the
undesired &refepably, bhemﬂnarshmlhrahh*kanglludeb Iaaraﬂ;iﬁpamtetrhembppeb sur face

of the ue und nkl es tears of
t he uppzlecrrilffs)atrﬂe «5&3%?‘?%12 ﬁ%@ﬁﬁﬁaggﬁ%{i F@ﬁ??@ i ded and
thus t heshdesi incligf 6Btié priveashedl roilAhfa b@@mfﬂgiﬂwg@ £R8 eB@gpr oduced.
Acorrpa : I‘t ngrp v | Ler erf yefo herrbodlomente Wlsth t he
primary %tﬁ‘%eelﬁ finmoli Ff‘ﬁ’e%r@f té%%?&%ﬁﬁcog srerelien 13 srapte reevideol | er

11A i nchisgase foxindtalinkh Skniie, euéﬁlgs arbelmﬂlt%ra%tﬂv%%e m@%&%ﬁsfb? primary

roll er 1 consists qf a _single roller, Thus the primary ler 11A of the
fourth t siert rollersddie Prhamneneplangtary roller iR ﬁ@mta{ctsﬁhetm@ of the

pri marysuffakd 8F thd i:ftlonlig ({(111’;51'} (m)iose Q# theﬁie &l(’l%qntlﬁ% %gﬂ'rotf ngmoodi ment

has functions that are sim rst I'rent. "Referring
to Fig. PMEtﬁmrﬁﬂﬁmllﬁﬁésmmtBﬁérmwm‘dxﬂw belt @2 dolds v hitibate ghepl ai ned in

Yol Ter - 18etion dE AR RO ol 08 5o e ShHssir Cpart 1 rom
the pri slpgingbétevechithe planetiry tollee, 1]1Rl&nﬁrthﬁarppeﬁ‘ddxﬁceldﬂlﬁ| so rotates
gap bot ioam PRANElad | ClnftaEatly, 1B s s tied s AR Fo19%F 38Ps i ni mi zed
when oneppkasetfakcy of Oﬂlé ﬁ‘[coia:hﬂgl Gourdsf h AP BE saffi@BntlFaSiolddd and@hlikcal axis
(not s h&mbesgg& fcIJrsm %lf %ﬁe s eet é}%h%%gtcg&%ng fdoglg]?l cracl)lt I?er %rgc{]ggetds 23.

A comparison 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. 54, 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 114 also
rotates in the same manner as the primary roller 11 of the first embodiment.
The gap between the primary 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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and 29. This planetary roller 11R then gradually noves fromthe inmaginary
vertical axis to the conveying direction of the incom ng dough 9 by neans
of 17 Specification as at 19 08 2005 the rotagbggﬁ&ﬁoﬁggapﬁ; $0sr ol | er
11A. At this tinme, the secondary roller 13 swings to gradually be spaced
apart fromthe primary roller 11A, which swinging is caused by the

swi ngi ng 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 imaginary vertical axis) is |
slightly increased to be greater than the mninmal gap. Consequently, the
gap between the primary roller I A and the secondary roller 13

al t er nathasrifatisuesf thisep minairyrabllgap 1AndAt thes dimghthe/sdcondeag edllgap3 to rol |

t he Th ubs anti.al | of the

i nt erva%‘ggge%%e ua%y%e %%%e{aa%?%ﬁfﬁ rhl‘;“ ﬁ%yffg?r%%cﬁv% posi ti oned
on Ej heI swammgn,y cau@erd b}rz]ahe QWIﬁngdmbﬁ@nﬁﬂQﬁQ@éé%hdﬂyl ﬁ]le?sii,sl SThegs LO

gr adua S t he rimar 1A. . This tion,al|lows 'the
e iRt ReS7en the Sooghery*ol P ans shaoeimenes glamnl Pritbeiose | 1 A and
t he secpmﬁwry @éﬂe&rlm ‘ﬁnlch%atsgustQé&%&)&dﬁéﬁ%}&qw@néwﬂ&ﬁ@ﬂ 'tS

upper surf S'f orarll further dize it_such that it can
r eadi | ya%ﬂ@ tﬂsam@ﬁwdamﬁ%we@éer t:-}yart Hee mipimal gap.1 Koasequantly,

Al ter naﬂié/géy bei:@@eﬁ'ﬁlgé?ﬁﬁﬂéfﬁf&]déﬁ liﬂ‘%ﬂdﬂﬁfé”%élgnﬂﬁi’f?oﬂelb tween the

rlmary ro l'er 11A a secondary ro erna e between a
sl i ghti §ltemmates bebwpen the minimal pap anddhestighély :smréaaaed gap, tdrofldhea

slightly pe) and a slightly concave shape (at this tine the
opposed sct?r E%aaloqlog?{]?t has a slightly convex shape) by adjusting the range

of the sw nﬁ‘lhng wha)t Lscnuh:a‘tantlallye;henﬂai poiutl dfehe 1dterSiabbetsbon thoe
or i mar y e DI P GO F e Rk S P Br R G e ikfeihagen an e
ar r angenerticalwxenahfiehpseodridaryotdlRr 18l Awanbaes gt RE1Ebeshhdedolthe
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 incoming dough has a s]ightly concave shape.

The primary roller 11A and the secondary roller 13 may be exchanged
for each other, if desired.
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secondary roller 13 to slightly |lower the incom ng dough 9, the upper
surface of the incom ng dough has a slightly concave shape. The primary

roller 11A and the secondary roller 13 may beggxGhan@ads af Ay o@aGdy other, if
desired. 18 Specification as at 19 08 2005 The sw nging notion of the
secondary roller 13 provides the beating action to the incom ng dough 9.
Furt her, because the secondary roller 13 sw ngs, the gap between the
primary roller 11A and the secondary roller 13, and thus the intensity of
t he beating action, can be randomy varied. The rotation speed. of the
primary roller 1 1A and the nunber of vibrations of the secondary roller
13 may be changed relative to the conveying speed of the incom ng dough 9
based on t hdhetmriaging imtiansobthe secofilerprodagtdprovidiestthe beakirer s and

CONVeyor, 5. 17 shown,in.FLg. . 5A may be changed tq be sim|ar to those
li sted %%tlﬁtggﬂ%}n%%l\?g 4?\“@12' fF‘r‘gé‘ere SeHSre e.ngf)Bg‘.ir_ S];%l%B show an
al ][ far naswuessp mhe'gap He@krbleili theé I%rhiﬁ\f{kjﬂgo]&erl PlA E@ﬂdiﬁh)e %fcoﬁagﬂg%m ﬁ,anet ary
rollers 95 .in stantia an el liptical orbjt. e.prinmary roller 11B

i ncl ude&™ tb&lsiﬂSanthﬂl@’s%y@?g?%}%aéﬁ?%a?% ?5?8&ﬁ_ﬂllyt%1ﬁ§ai r of the end
sprockets 9Thewht£fioRkBedd bAKS PrintatyEolRRNMVIEY hAd th%'ﬂ%ﬁole%g Both ends of
each elongated planetary roller. 95 are rotatably supported by the endl ess

chai ns ratigns o spe speorslagnigallen 19 martherghangaderadativs tatbear r anged at
oo she o 0 o 8 RIS

are provided near atera e conveyors 'so as to
gui de and adbewearangement of thé vollexs adkcpleaneral aml LErshodmm irlFaarly, the

NN A TR N e T S
range i embodohenhe planetary rollers 95 apply the forces for spreading and
rolling t hngé)sl{%m a?n& %%131?8\3%.17} a e:!-z%tgx?er pn\gz{r@ IsoLjfer} 1a1é g%fr[g a

plurality of elongated planetary rollers 95 in substantially an elliptical 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 longex 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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orbit, two or nore secondary rollers, each simlar to the secondary roller
13, may be provided in parallel. In this case, an additional conveyor or
conveyors (not shown) nay be provided betwee ary
rollers. Although the orbit of the planetary PS F@F%ﬁi ?lgtl?sﬁg\%q@s 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 19 Specification as at 19 08 2005 conveyors 15
and 17, are preferably arranged such that their orbits downwardly incline
fromupstreamto downstream Figs. 7A and 7B show another alternative
primary roller 94. A pair of guiding rails 90 (just one is shown in Fig.
7B) ar ecproipioged Sand ﬂa@ degt deraéalu@sramged hec}pagsia’gieeioforbite i ncomi ng dough
9. Eachy S Lo which slidably receives
a slidi ng%&ﬁ%&%@ﬁ&é Eﬁ) uggtgg Pogg%‘%g)%g%é ‘h other. The correspondi ng

sl i di ng nenffegs. FA anﬂé?tmbhywwmhef alteeﬁaﬁve@dmﬁrjr Inell@f Bﬁaaypsmldfer 94.
(Al 't hou

S nd,7B sho ust r| mar 94, a rality of
such r ogf“b(ﬁ?% ré‘ﬂﬁﬁgaﬁﬁédm)e lﬁsga 1§r §%e p’@/"a Bgéh? %atgm\ﬁfﬁqun Fi és
7A and @B)hd Bagda@el di'&ﬁeflﬁﬁozﬁ@‘ié’ldl@ﬁgw Y Baehl Afid By raiD9® Eﬁdaﬁ)f each arm 96
is connegted t the sl n 92, and_other end of it is drivingly
connect @@ F%‘Eﬁsﬁr‘ﬁhélﬁ w KesalEes a shdpemembhar H7 whitkrreassem ( not

hown) ,
shown) oﬁpo@eseat& AR %é%é&ﬂo@idﬂﬂ%gﬂah@m‘é&nﬁ% %Aﬁg@&(yj sﬁggta One o

W thin t eeon ated recess alr gw di ng ers
shown i Aa¢ the paimarerelien 94r (Ahonghdgligdi H arshPBrshdw justBings.  6A

= ngEE%ﬂf#%?ﬁ‘QSﬂa@#%% %?Eﬁ%%%ﬁéf?q? R VR Pt B on The

reci pr o&ast nge m&smnsmﬂlgmmaudt'& rpmesletdhbrslanﬂmgnaﬁﬁﬁdﬂhﬁ&)zaz within
(e S0 B 00 S SOENSINE SRS OB, SRS, g
9 by coof fAdsidrivinbly euinicied Iwaﬁeﬁii)rﬁ&itnﬁ:@ M&Qﬁbﬂny suth@sactiandk rotating
of the Bl BBYsm ot SRow), 4o as 't promad HiS slal i botibrof the sling"
member 92 within the elongated recess. A pair of guiding members 98 (just
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 cc;nveying 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
coopérates 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
obvious to those skilled in the art that various ché.nges and modifications can

be made without departing from the spirit and scope of the appended claims.
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cooperates with the vibrating and rotating notion of the secondary roller
13 to facilitate the spreading and rolling of the dough 9. Although the

i nventi on has been shown in several fornms, it I e obyi t hose
skilled in the art that various changes and rm\cllgl)p%fnclgé}fo NS aggﬁaggé&rrade

Wi t hout departing fromthe spirit and scope of the appended clains. 20
Specification as at 19 08 2005 CLAIMS 1. A nethod for stretching and

rolling a mass of a strip of food go form a dough sheet, conprising
steps of: providing at |east one pri el ongated roller and at |east one

secondary elongated roller, which are substantially orthogonal to a Ienth
of the mass of .th tsip,of ;f.ood dpu and whi ¢gh ar.e osed t,0,each ot her
so as to ?)'r ovédrée%oéa%r?gw&%hlﬂgt ﬂ:ﬁﬂgg 5 10R8P \9?%&%19@??&%%&??@1 Hiss of the
strip of ¢wugh,donghrsheet.swntpysipgistepsides a path for feeding the incom ng
mass of the WoEE : ' ' e of the
primary el ongg{dggdlg%l %ggg%nﬁﬁé%g?gﬁ%%ét@agﬁgﬁg%ﬁ gc# tﬁ%%%teo(r}{ésuch t hat at

| east onesSeqopAgay elpngatedrolier, vdyigh ase substiaméiadlyr orsbprmiil ig adiengtfat ed

roller so + ' S f rd to be
lifted frggnﬁgéaﬁgg‘gégggﬁgm gﬁ%@&gﬁ’ f %nfa rvg)f‘rinﬂt!:El hagtecd&?) ro gé%gﬁgg%}g el ongat ed

rol I er, wARABEYPF R Heprededween forereceiing the iRgplngIngES Phthee gap is
st r et chedsiaislof bh &8 Wherfedh Bhill S0 GiclGHESh path fIPRARINEHE Bicosliag™m 1,
further compri gi g.st of hternatl g the gap between a first gap and a
second gafft S\‘?(k?irtggﬁ %P&fﬁf’%%‘éﬁ BreoRs ?Pae therebetween is a slight _
'?ihf ference. mibf@ﬁngfmthmbtmemf&h?p]}’imw élngatah’fﬂlla'lirgi’f}?fos;?pl g;sro\éhgg
e inco 0 i
of the pgélclr?r’g?i %ZF’%’%‘ 5%%%@%% Sglrcgat%lﬁg%ﬁég%sgé%&ﬁaeg%g%egﬁ%g?é&s roller such
that the oppussditeghesontespbiding slopgateduntisr o amtarduses thé infuntingspaced
apart fromaskietRt st4FoF (IRl EAbE A PohN%id RatE 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:

a 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;

at least one primary elongated roller and at least one secondary
elongated roller, which are substantially orthogonal to the traveling
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4. An apparatus for stretching and rolling a mass of a strip of food dough
to forma dough sheet, conpri.sing: a first conveying neans for continuously
conveying the nass of the strip of food dough ¢ hereon al on el ing
direction that is substantially parallel to thsté’e?lgﬁgtf%agfat?%gggg s of the
strip of food dough; at |east one primary el ongated roI | er and at | east one
secondar ydn%bﬁiﬂﬁaéﬁ&i wiath Qe o%bé‘e‘iﬂ t%r@acﬁt&ﬁbﬁ@é aglth )pr@hﬁeocggéﬁl to the

traveling,2 eC|f| ation as 19 08 2005 d| ctian, ch are
opposed tBh%r& ﬁt%?% OTJSCelI RS iy BAAOHENE THaTH 0 rséﬁ‘é’t‘?ﬁ%\lgmm@ecel vi ng

t he i ncontlag ﬁnﬁs&mfeyiﬂgem@hns,pwhénﬂcw@ gfapdﬁtluﬂlég af pathtfoe Geudig e MEANS,

wherin said ga |nclud a ahf di%?.th(ﬁ i ncom ng mass of the strip

of dough the mgﬂ%o %%ﬁ? 430 T Dr at i ng at | east one of the

primary el ongatvdnratmg meanaifiar tibeating et deast cplearfght gatimatwtlomgatal | er such

that at |exs &Et?th@é&é&ga%fg efo(i’lgla?%d k&a?ﬂ%%%rtsﬁcﬁ Qﬁaf%‘, ie%[%?gﬂg' ng
o)

el ongated roller of food
dough to Blenigatedroliardmopapsed ts:athe m@em@d@m elvagatéd oot arte afi)iror espondi ng

el ongat edc&ﬁ’éé e ﬁ%ﬁﬁlﬁ?%laésm n?%?godﬁ ﬂ&ﬁ%% bk Bif \gafd ierRldseg ugh in the

gap is stretched and ro oug a secon conveyi ng
means f or PRHE@ngisRgeedharaidy Wnsﬂ’@é?(or’ﬁ@s@ﬁil ding elepsatadordiensaghiet he dough

thereon. mcoffiaganed 6t the szi-l Co X0l doupheh &hB gal Gls@,tfe'mfiéﬂ £h@7eRLEd roller
and the ﬁqe ondar ehorﬂl%?h oller rotate inthe traveling direction of
the inco ﬁ’é d]éﬁ earﬁi)paratus of claim5, wherein the primary
el ongat ed r ol 4 secomtcconvepirgemenda fyr dceivgag ete dolipRshaekefidin Hengdy sgpar ate
m)tors of aim 6, wherein the vibrating nmeans is driven

separ a?ném ?Q%R%é%}#ﬁé’ugk}%gﬁﬁ%n% of clam5, wherein the primry
eI ongated roller and

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

the secondary elongated roller rotate in the traveling direction of the
incoming 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 clam 5, wherein the primary elongated 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.

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
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the secondary el ongated roller are driven by a common notor. 9. The
apparatus of claim®6, wherein the vibrating neans is also driven by the
common notor. 10. The apparatus of claim4, wherei.n the vi i ans
alternates the gap between a first gap and a S8 %ﬁ&ané’gﬁs a%%b%?ﬁogf
difference in size 22 Specification as at 19 08 2005 therebetween is a

slight di {{&eBBReenlis o IhEhERRRTaAMs of claim 4, further conprising nmeans
for noving the incomng nmass of the strip of food dough in the gap into at

| east one of the primary elongated roller and the secondary el ongated
roller suth. thThetdpparatitoifidiging dudirthér eihpyispidiveddeJoondvisg ghd ght |y

d f. h I I d ati ler. .1.2. Th
Abpar at USTHPTIRE sk oGihe e CfSPLAERER TR tBF PRl RRISRSY OBF SRR ed ol I er
and the sprimaidrglongatedatoidr nadlthe sesomdanyrdlerghtet] rallepkuctathatythod
planet ary; f ol iGbHoud Byt Puddd 45 8SslightiP ¥ Scdd i ik the a3

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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