WO 03/ 082017 PCT/ JP03/ 01904 DESCRI PTION A METHOD AND AN APPARATUS FOR
SHAPI NG A DOUGH PIECE Field of the Invention This invention generally

rel ates twoensmetohnd and apparatus for stretching a nmass @crapsi/eniop: of
dough consisting of food item(s), such as bread dough, to form a dough
sheet. More specifically, the invention provides such an apparatus in a
sinple formthat allows the nmass 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 forma dough sheet. A conventi onal
stretching apparatus is disclosed in Japanese Patent No. 2860938 (Japanese
Ear | y- Publ i cati ons No. 10-075705ﬂ)ﬁﬁﬂﬁﬁgﬁgﬁése 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
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i mredi at el y above the conveyor belt, travels along in the direction that
the conveyor belt is traveling, while a passage between themis forned. As
the mass of the strip of bread dough on the conveyor is brought into the
passage Figldroftthe Iaveaglghng segnent of the planet roller group, each 1 WO
03/082017 PCT/JP03/01904 roller of the preceding segnent continuously
rolls and stretches the nass of the strip of bread dough to forma bread
dough sheet . phki hosahi ‘ﬂ?,qtel]' I i n
successfullng%éead Fﬁggﬂggg'of t%%géfﬁfgﬁ%§a%?ggdigoﬁgﬁafgﬁ?orn1a sheet
it requi pleetchingmpmess of a strip of dough consisting of food item(s), such as bread

dough, to form a dough sheet. More specifically, the invention provides such
an apparatus in a simple form that allows the mass of the strip of dough to be

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
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 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



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
stretchi nyoappsaatus in a sinplified formthat allows rea@Cryprevoietschi ng a
mass of a strip of dough to forma dough sheet. It is another object 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. Sunmary of the

| nvention The present invention addresses the aforenmentioned needs by
providing a method for stretching and rolling a nass of a strip of food
dough to forma dough sheet. The nethod conprises the steps of providing
at least one primary elongated roller and at | east one secondary el ongated
rol | er, wleriof the@rseeding segmant continugushogeliunnd stratehesthp masseof

directio gpe;%.] ' f&q%gpm and opposed to each

ot her soﬂlaegéttr%&gfr oVl e&éu%%ggf%%lgb%tfa\%een or receiving the incon ng nass
of the stri pAtthodghghe comdentiobabstiratrhang hppsratmseanfsuctesspilyrmprgad| ongat ed
rol | er ) ndar. I ed, r.al S t .| e el ongat ed
roller ?Qldeo%%%g é’ggﬁ%s rr‘}é °f§’6§€‘g§5‘ég%rt§ f%lrer{&r% %ﬁ%etcg%eé@%%eﬁaa? g%mgp%ngat ed

rol | er, wdrestehgtidrhehatimebndes thedmiafoftthe rellerpanfarnfgeddildwagihéal. t he gap i s

stretched anq roljl.ed to .formﬁjg go h sheet, .The tgregent ‘iqaventio al so
addr esses t hBCEPTBEN Y IsARoPieshe %ﬁﬁpfﬁ‘g&{}?ta?%eg“ PP LpBETELaS PRYE
st r et chi sgefhdng QlplpaRgt s 1RE Siblifiedifoin thht hllows @adilly steetching a dough

sheet. The apgar at us f’(iml des_a first conveying neans for continuously
conveyi nBrashOt 3 EIPoe! doug F‘?foﬁnb? doyg h thereon 2 WO 03/082017
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to the length of the mass of the strip of food dough. At |east one primary

el ongat estretahing asmasawof asteipt ofslomgdetodionny § donghgdreeti in o gimplifigd ch are
substant}nq‘Illlll%érorthogonal to the direction of travel, are opposed to each
other so as t0 provide a gap

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
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



t herebetween for receiving the incomng mass of the strip of dough fromthe
first conveying neans. A vibrating neans vibrates at | east one of the
primary eworngasmdrrol |l er and the secondary el ongated rot atricmgroadiber 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 primary el ongated roller and the secondary el ongated
rol | er malonigea thvieliag diyectépa tld teisrmibstan hally pasatdehtatiteolengtheof thér at i ng

means may. _be riven by.a.sepanpat tQr._or the c n o I i brating
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dihf f er enbmast one iséﬁoﬁdmiyeéiehgea}d rdlle®, Whﬁ@?hred 'sﬁlbsafaamiz?ly oﬂthogmlaﬁ)pect of
this invention, .the aratus further in es nmeans for.noving the
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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
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 anwotlhesmer ai |l ed description of the preferred enbodcramos/gosen bel ow
serve to explain the principles of the invention. Fig. 1A shows 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 ment of the present invention.

Fig. 4A 4G f -view of an alternative secondary roller

t hat canB Dt Qi\?m&f § 95%10 She fi rst, second, and third enbodi nents.
Fig. 4B shows a schematic side view of the rotating nenber of Fig. 4A

Fig. 5A sho a_schemati ¢ . V] ew he. .

enbodi nment \gﬁhF ﬁéC%?EégP{%n% ‘trllgen I}%Shwh%hb%r%]él%ggg%%g&}srg%%érg?’?%ﬁg?é e view of
t he pri npayt afrtthesseeifitartion, sohémasicalig illhstraonugyrefarrofl enileodimeat af us  of
Fig. 5A. Fig. 6A shows.a schematic si | ew_of alternative primry
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further alternative prinmary

embodiment of Ehe 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
embodiment 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
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.

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.



roller that can be replaced with that of the fourth enbodinent. Fig. 7B
shows a schematic front view of the secondary roller of Fig. 7A

Descri pt iwo oafostome Pref erred Enbodi nents Turni ng now to tReTdPesdIGS,
wherein the sane elenents or simlar functional elements are designated by
| i ke reference nunerals, Figs. 1A and 1B show the first enbodi nent of a
stretching apparatus 1A of the present invention. Although 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 stretchjing apparatus 1A
of the invenfi®PB ghows a|8pbe@@ﬁ!§rfr%fswawu%§be@?teanm'\'ﬁ sgeongay; ks 5 and
7 that apepfd ¥edly |ocated above the base 3, and a pair of opposing

hori zontal rollers |located between the franeworks 5 and 7. The pair of
opposi ng hor FipntAshewslaeschematie piske iewanf aiptheralayrative psithaxy (pri mary
roller) i it i d e r t urface of the
eIongateéﬁg%ﬂ%ﬁtg?ﬁgﬁﬁﬂ%ﬂﬁéaggﬁﬁ}gﬁgﬁ?@ eq?%ﬂ#EQBngggé gry roller) 13 for

i nparting sefogd@ yhowesssichenmatic frentimitoy of the §ewadaty rbldeedffigaidd dough
9. The upper roller 11 and the lower roller 13 are rotatably nounted on
the corresponding rotary shafts 23 and 29 such that their rotating surfaces

are sepaDakefptivnaf ghe Raefirired mbedimetiss predeterm ned gap forms a
passage for the dough 9 to be stretched, and reduces the thickness of it.

In this enbodi nent the passage is a horizontal one, but it is not so

limted. 5 WPuRR{ABROW AoRGE HRIENB I herd)s theQind Bldmhéhtsld, sitdiRrappar at us

1A al so includes fromits upstreamend to its downstreamend a first
conveyor funrtional gleyaentap gaatedby kike refseency puswesals, Figsilg and) such
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invention.

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. 1A, 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
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 rotary 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 of it. In

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



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

t he traveworngostonecti on of the conveyors 15 and 17. |In thecanpeziooent of
Fig. 1B, the upper roller 11 is rotated clockwi se, while the lower roller
13 is rotated counterclockw se, in order to stretch as well as reduce the
t hi ckness of the 1incom 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 V1, 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 t heAblsb@wrr:nanzdlB 1be MMhtu$1$w0 aiebadesofromhids upistreagn 11 and

t he n h form f t he second
conveyor ’%% gﬁ% '9%% ?30‘%% §?¥ spreag cﬁg%ﬁ& rgl lers 11
and 13. (rRaﬂ&rrramgs}tmxlFmgFlgﬁlmbmch t}’mIttJhea)mmsnig hbazontaelrmllsimll 23 of
t he uppe ﬁ%rl zont gl .roller at rted b¥t ar 19 and
on° it cndnd A leidnada v ebntEre rThALStstbe bE b Ath:Y Shatis X3 Had % e
bear i ngsaidorthdgdnalofo thieerh Gélahiy d&*@@ﬁbn%thé ﬁ@@ﬂﬁhﬁ@@eédhdaccfrivr@brm or M,
which is unte& on_ the fr vvork racket 24. Thus the rotary

shaft 23a88d % h hgsligection pEthe aofaapé qf&ﬁsgaﬁﬁgﬁ 4 Apdnldis e i r st not or
ML as degGviehag BRAN dtieldohtbyor®Oisdnd 7! $n BREERILIRINedt of Fig. 1B,

vari abl e-vel oci'ty notor, such as a servonotor that can varjably control
the rot atheypper velienyl bis ratetedbplockwise, srhileithe lowerrollexda is rokated

ci rcunt ey ﬂe‘fi‘% YRG! by o?{l%xt H)est‘ﬂ % ad Qel18ls el JFBYhRGhfANQl el t O b

substantra e same as e trave I Ng veloc Ity of the conveyors 15 and
17, to prceveng dowddsd bydassingkitantma paesage lens t]lnenlthawmlnaighrdmssmf t he
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spaced apart I theretdiwdipeat, thertiraoeling vébbit9rof the first emleyot @508 ¥dyce t he
Swi ngi ng rr{R 118 rt]rao\;cehinhgevglggl\%y of t IeI seercong conveyor 171s V2, where V2> V1. In

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 13.

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

suspended from the frameworks 5 and 7. One end (at the bearings 19 side)

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 15and 17, to

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

dough 9 under the upper roller 11.



exanpl e of an arrangenent is shown in Fig. 1A Both ends of the rotary
shaft 29 of the lower roller 13 are rotatably supported by the frameworks 5
and 7 vi awbaanswgs 25 and 27. At the ends of the | ower rolPicaripdBoivéue rotary
shaft 29 has a pair of elenents, e.g., eccentric bushings 31, to provide
the eccentric notion about the rotary shaft 29. The eccentric bushings 31
support the lower roller 13 via bearings 33. At a suitable position 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
swinging notion of the lower roller 13 caused by the eccentric bushings
31. In order to achieve this function, the balancer 30 is nDunted on the
rotary shaft The lewenhorigonpaloolles 13 ¢an be swinguek that i iseoppesed to t he

phase of hﬁeﬁﬁ?‘?&%Bygﬁggﬁméwg%e;fwn%gtaqr}gug tllt he bearing 27 side) of

the rotar Iven 35. Under the driven
pul l ey 35, aldorder mjpn‘oel)uca'zth|e$vungmgamdtmn @f ﬁedowdarrmﬂer 18pondat is

fotary. st EIRSERS sfrertin SRt BhaR B E 1R, SoleRe dr GRRESy [ o
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g The tﬁpagfwgﬁbﬁarwm Fivﬁnglpa %Lﬁfﬁgsoof%‘ ﬁﬂgeraﬁﬂo rnlg%g@rm{l]%ry via the

drive pukh&ft 2blha@adadr §f3§1‘éﬁﬂarﬁtﬂdé gs Sec@&httnél@ué}ﬁngamat@p@loﬁa@und t he
drive pulley 41 and the |ower roller 13 5 The | ower roller 13 |s rot at ed

count er c PefEikFiS anofjon ﬁbOFhF}P%ITWMrSh@@ \Aﬁﬂ‘h%e@%@t?létbé@?u%% 29 is
rotated bﬁ'pf)ﬁ% t%rlg\%fggu@f 1§vYarebe&hh stsfaat A‘t%éﬂi 1efyogmén bhamet hat of

t he | ower ower can frequently sw ng
such t harotarysbpfisiha b@laam@rél@as@doudadtto stathﬂlzﬁélwpcpt@mngrmptlén ofit.duri ng

cont rof | S48RyRttib ot HIHNEREL 30 Feciad AP E Ba b e VemidBthalotol, )
(not s homﬁt)hednv&telneollé’r V®ca3sdaBiRp e mﬁhﬂﬁﬁbﬁl@hﬁogb 3 hplhmomtarso déhicwve

provi dedt}?isé ﬁamgagg’e %hueabal(é%régxr' gb llS moul ed on t\;we) ro%gu%b sRaft®9 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 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 39 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
on the 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



personal conputer. The controller 50 transmts the rate for the nunber of
rotations of the shaft 23 that is coupled to the notor M1 for driving the
upper rowbas/ddhi7a rate for the rotations of the shaft 2%ctrhaoseigsocoupl ed
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, R2 r.p.m for the
shaft 29, and R3 r.p.m for the lower roller 13. The rotation rates of Ri1,
R2, and R3 nay 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 thickpess of the rolled
dough 9 #pparathe lfaorapevitadwen nerpetyad|coatroller (aatishawnésuch gga exanpl e,

the rot abé%f]%?%&f?h@i % &b‘i&%u&o%d ?lran]s}ni@gghé ?%ter Rﬁ%@%mb%& R2 of
the | ower roller can be determned in consideration of any change in
t he tr avedtatipnspé toes shaft\B3amhavis odurilhé t6 the motonVeyfor drviagdhv2ipper t he
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rot at i onMAta;rdR rafe folredheppeitions bEthellbwasrdollee 13ahat ii® drivehebyREhof t he

| oner roller may be controlled to be the sane as the traveling speed V2
of the gh onveyor 17, or the m d-point of the speed between the

traveling Sp@%ﬁsedﬂer&tﬂ%}ﬂh‘é dont 86116051y BHRE the rabék fhRehkryslibngobReed V2 of
t he second conveyor 17, based on the characterjstics_of the dough 9, or

the desi F-®emt fordkaappesrolae 11, BE raymy derytheshafh 95 and R3npae. foréhe of | er s
11 and 1 ] be | ' ' [ o} ' : t he

passage gggv\ljelleorllﬂ?\#g' ug%égo?%?ﬁgga{é%%gn%ﬂ%%mr rlag?qéeéegfggﬁlg% the first
conveyor based om thetaveling skreghofdV1 of the fingt domvieyonflSathetravglingd nass. The

(1201 0 88080, A0 15, L PO ARE G PR 8 or o o, 1,
rol | s anthesdestrehtsickhessippHthe saliddadeugii dtfhendhegias8agd 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.



WO 03/082017 PCT/JP03/01904 Sinultaneously, the lower roller 13 rolls and
stretches the under surface of the dough 9, while it swings so as to be
opposed twoan@s®paced apart therefrom Thus, the dough 9 thatippEses

t hrough the passage between the rollers 11 and 13 is in a sheet formon

t he second conveyor 17, wi thout having any undesired winkles or tears.
Because the |lower roller 13 swngs to be opposed to and spaced apart from
t he 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, Td spread by the rqllers 11 and 13 into dough sheet t hout

the neediBR HUWe!&%}%Neml%eralam%s?%atr@utﬁge%ﬂmugﬁegﬁ%fﬁcw h the
pr edet erm@aéu% Qcmltwlﬁgyfso%@ tﬁ%eéﬁﬂ&gh%'%rrﬂk@ﬁhdéﬁté’ﬁ% structure of

gel of read Furt her, the anpbunt of an anti-sticking agent,

whi ch tyth(trafnoynf &ths ;ﬁgwdenghs& férataiasses)tlb@%&rﬁhemmaéﬁ betweentibt, may be
reduced’ r&l&%ﬁﬂ%ﬁ%f@?‘&ﬁf&éﬁéﬁfﬁﬁnc &%B}‘iﬁ% n{r%f" lgff"%tﬂ }}] 0' lers
e

can mnimze eca a I ng |o t'hough t sWi ngi ng
rmtlon oanyhmdeewed woinkéas determy cause Vi bratlons of the shaft 29, the
bal ancer 30 #c eﬁ? hose X]ﬁ" r@tlons a _mani avoi exc ssive
vibrations. PAEHE F1¢ VLS v mtgﬁetoapﬁp%ﬁ%ﬁs %('3‘; ir of

rol | ers fioai the dshghi@s tl@@doaghmam F)@&bﬁéﬁbﬂ(ljﬁﬁﬁes%@& a&ﬁbdéﬂﬁsﬁed byl eg 13.
More spe ly,. t pr y.roller and t r.o 13 are

t he uppeﬁ‘erlf)‘? &P 1111an3§ﬁ' hﬁ§§ ‘i}t?c‘i?‘é%h §3P9(t}‘(éeﬂﬁ grro h%h% i nconi ng
dough 9, taiiflokdisly! vRs ﬂu{daké&mhaﬁ,beMeCBum tREPRAH E@rézhm)pmu@{y roller
11 in thﬁ vertical _direction, be adapted to the i ncom ng_dough 9 in the
hori zont ﬁtt@pﬁéc%méﬁpr%%thwai@a 11 3nd hd infaa dpngh sheet withomsthe hi s
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changed predetermined thickness without an un es1rable broken 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 rollerscan
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 upper surface 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 9 in 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:



WO 03/ 082017 PCT/JP03/01904 1) Both the first horizontal conveyor 15 and
the second hori zontal conveyor 17 can be replaced with vertical conveyors
(not showwp oswgdi7 t hat the i ncom ng dough 9 is conveyed i mCrheo/@ped cal
direction. Inthis 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
verti cal conveyor and proceeds to the second horizontal conveyor 17. In
this case, air of rollers 11 and 13 can be replaced with a palr of

rollers in V\ﬂ cBathdhgrfinshbprizontal canyeyppdsaad the sreonddeorizantal ol | er in
atilted di r‘é&ﬁ\'felﬁ%l r 1MGud 8% Eg%f%lc@flrvﬁ@ﬁ%rh ltJES?)] gL)}SeGqulslh% )%ﬁteﬁay be

provi ded at ng poln tween t i cal tonveyor an second
hori zont al cdm/tetglmmwmlﬁg donghtfeisaboveyed nethmv«mtmadldsr@hmp 1In thid 2), a
pair of roll aced t i or_three or
nore pairs, g%ée % fr{’ﬁ?]ls W hagoveé%‘%lp %F\E/(Ztaggigé’gﬁ}%%y\%? ub), and
3), the prinﬁhqhbﬂhbﬂﬂﬂwhﬂdihhﬁcﬁmbeﬁdadynkﬂﬂéﬁtoHﬂapﬁt@ﬁh@e replaced with
a group of in r.ol.l ers,and a ndary.rqgll.ers.such that one
group i ncl udé a%ﬁ%teﬁlﬁtégﬁo the mee Ifhe$§ %?’ﬁéﬂcagrddﬂ cstf%l udes
multiple rollers that may have more or less rollers than that of the one
group. 5) In ealternalve de5| ns, 1) to 4), the dianeter of the
pri mary ro||8$ %B’reﬁwé FW? eV eFox)l r@pmw@@cwﬁa‘fﬁhﬁa‘@r@fcalhe
secondar y roun% SN ARFRIY theli TS ok NGOG oRGRILAEO3 01004
6) In above al teery(r?g{(rllve desi I f theé%rfl%rretagg o?l e prlerrary roller
(such as theveyeal convexer pmcetedetcpthemcpnd&qrmtabccgﬂ@aoeﬂt Ban t hat

of the secong@lsycasg’l 3 ﬁﬁu( SthoMeds 15Nhd P9RhnY Je?)'iaée?d) with élfﬁnsgf: ondary

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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rollers, an area where each counterpart roller contacts the upper surface
of the incom ng dough 9 can be further extended in the conveying direction
of the i nwomsrgeodough 9. Thus, the |oad by each secondarycrairbzeioemy be
gradual ly applied to the upper surface of the incom ng dough 9 such that
the incom ng dough 9 wll thicken. 7) As a conbination of the above
alternative designs 4) and 5), one secondary roller (such as the |ower
roller 13) and nultiple (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 nultipleéyrinary rollers are arr arowthat isinline with

) : nged in
t he conveyi n§ dilpadoverlisrnative design &@ﬁﬂ%ﬁmqtﬂr phthe pumanymstlerabl y t he
primary roll t WS ' ' s in
cl oser cont ags{u% %ihﬁlégﬂup ge%??r)?gggbg)fr %&gf??\%%%qﬁggg%ﬁéhhgﬁﬁ ﬁgﬁ does
the primary pbthesecndarheolies{suchmstit lomiey. rodar 48dvs théeesindsryhi ng

apparatus 1B he _second enbodiment .of henpresent .i pvention. In the
2bbond enbodFsH® AP e AT I b P naid SIRE FEE e MERBRR, 0 100 e
| ower roll er sifface of tiee indosiingnbmgiinBran besfuathért extendedridethet 0 sinplify

the construction of the stretchi ng apparatus . dnstead.of .the third
otor N3, |t hEOSEORE SHReEITARY tBSHPEREIOE BOBEh the THIRAFGE Lins by Sache

descri bed i nsédvadiairy Sollerangdi B@gtad@éﬁﬁapﬁhéa% th8@ppewafurfatel dfithd3. To
achi eve this. object, thﬁkseCOEd notor M2 has iglﬁg%ggﬁf .output shaft 40.
The ext endedRAAHHE dongh 9 sychdhap the dacamping ey ckemy  which has a
greater diameter than that of the drive pulley 37 (shown in Fig. 11 WO

03/ 082017 PCT[JP03/01904 1A) in the first enbodinment. The extended out put
shaft 40 of ¥he Asczepmbinafion ofbhe gbave altevnptive designset) @md,®), pmel ey 41,

which i's coupl&dhdadyBfiet et adBElowE dolel D) hhiShuTBRYTER s
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.

11



As in the first enbodinent, the first endless belt 39 is entrained around
the driven pulley 35 and the drive pulley 37a. In the second enbodi nent,
however, wbe3dsiove pul |l ey 37a and the first endl ess belt ®@TOPOBIIVGULe a
transm ssi on 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 limtation. The
construction of the stretching apparatus 1B can be sinplified, since just
two not odd) 1Mhatﬁﬁstv€mbad&nantadéﬂ1e étteadedtoutpliy shaftedGof ﬁtecmacngdappar at us

1B of the n be further .si Ilfled first
motor MHYOE S HISS EREBTR o tht iy b uheF dnBRen 1= e P e BBIR L1
appropri aictot M dirthé fingt embodimény. -2B shows one exanpl e of such a
transmttlng nmea arin S t he ar.i ng nechani sm 47,
an upper gea rl% ﬁagﬁg‘l% gnb@?%ﬁﬁ?%&]@sﬁbﬁ& teg‘%’fah‘é‘e Fper ol | er 11
and the ﬂ@é’\ﬂhv@ﬁé{hﬁleyl% ﬁ!ﬁﬂlﬁ}ﬂéeﬁnvé gulley 37a. siwhe kBediidem®Biiméhe upper
gear 11Gis steadily nmeshed with first internedj ate gear 49, while the

| ower geQPWEEQ”’l e ré‘éﬁjp}lyeﬁéj’gﬁe%}l%h%ﬁr%ﬁ %‘Eﬂ@?ﬁdbﬁkt@r%ﬁéﬂﬁe dear 51,
whi ch i syshfadiskibn é@l{[éhet(ﬁ‘?vé%gﬁﬂeml | éﬂﬁﬂi ﬁvQ ?%’7aT cHpper

gear llG has a centered pivot pin |rs ernedi at e gear
49 has athedriweanlipndia pas amatmdmhnﬁef@r pivotal |y connect ed to the

centered pi V‘i‘heﬂ' ﬂf&% %&/rgd[ Inétﬁxt w&%&vﬁye %?gtate% \%{ yd]letrg. al over

gear 13G has a cé ared e secon erme te gear
51 has aasselkbastherotaryshaftt3®, which is pivotally connected to the

Cont ot 1Ak 78 RSO ST M 0o
I nt er mredt:@imdngiesiond s1ich 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 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.

12



pivotally connected to the centered pivot pin 53D of the second

I ntermedi ate gear 51 via a first linkage arm59. Wth the gearing

mechani snw@A3/ostve7rot ati on of the lower roller 13 by theprsacgeoziomol | er M
can be transmtted to the upper roller 11 through the |ower gear 13G the
second internedi ate gear 51, the first internmediate gear 49, and the upper
gear 11G Thus, the first notor ML for rotating the upper roller 11 can be
omtted. The rotation speed of the upper roller 11 can be the sanme as that
of the Ilower roller 13 by providing a design where the dianeter 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

i nter nedFalrﬁle}e&he gantered mmﬁnm&f}Btoﬁehe 61ratt1rxtarmpéme®‘eaﬂ4@ igpper roller
11 may dj th oIIe Ll [ el on. 19 di,amet ers
of tho aPPieERyBHREABH o8 the (BB BOMA A B ALt Bl PR
means nageat éd)vhmacfimssihdﬂxragd arm59her t han the gearing rrechanl sm 47. For an

exanpl e of agsi ifie tran mttl ans, ,a twst dendl t (not

shown) may by ’éﬂqbglgﬁ@ﬁmga%ﬁﬁﬂn{sl% StBF’IOBrO 1@’ jﬂ?fef Fels w}\g‘r%yr ol ler 13

in the felidnsefondnrolRr M2 RahNs ﬁa@@ﬁﬂt@a&@eﬂh@mﬁpertﬁ@ﬂearmaﬂlﬁ@ Rtthef the

rollers iql and 13a¢1 conv%gors 15 and 17 may be e simlar to
fh g)sece

chan%ed t
t hose |i ’i‘}teré?dil#et%f‘é‘rfﬁlr&e@% FEREC 15!1261géﬁ¥’| ng now
to Fig. 39, a?n&H’i@h?Bbf‘geé’ﬂOPPGat’PﬁuéQh‘éfﬁfsb‘ﬁu&tﬂfM’l f&%@&ﬁlﬁg%e %fp

invention is illustrated, in which the gap between the Ier 11 and
t he | owerolten 113?311@e|<§mé§ﬁdast able to control the thickness of the i nconm ng

dough 9. In tfg r%@a?ﬁo 8& o ?Pég&[ercmerrsltl WR@W% 08m SR TR PAS

i medi at el y downstrea rom t conveyor I'ncom ng dough 9
passes t lwvcﬂ;gtrollehelaobﬁs pagxadheg aebmgrhwhlep@dahe dod theterldf thandppdregdaower

oL RGeS0 ARAPAEI e bl e AL e SRS ©
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,
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 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 enbodi nent, 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
fromthe Woaames20%7 and 7. In contrast, the bearings 19 andpeI/Jebdsaibet t hird
enbodi nent are nmounted 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. 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 g dough 9
Q

can be cont r &n [thel figyt embedimant,tshowmin Fig.videtherhearpyres 19 ande? 1 and t he
| ower hhﬁ{ %&s oﬁﬁfé%%g& g’l? % ﬁ6f¥h§ t.'ﬁ)g)fer %Sl)l&f 11 B%e HRRGE Qlls SndéL

supporte aces Uneven fastent ng of t he
nut s 61Aﬁ‘oﬁiﬂlaﬁmm¢m5 asxlddﬂs BSéon’ﬁﬁBt rthetbelamrrgsolmadd 211001’atdie|tfhmit hi s

obj ect an us to _evenl the t u 1B.in unison, ,the nuts
oL A anderbadtipenf oty Bhted Sibsathd PtcRs 58 amnL 0B WhkPa RAPREBAdR i hor

an endLehaveWtQGGA arsd 6Bt r Thearth 3B ahﬂ%l@émb@hﬁjﬁ%b&?ﬂasﬁﬁﬁe&? ars] to
turn themin ction in.u refore evel s t he

two bear PRGH wisEra e ahd ab GBS VaRHC I suBRR e rmpih qﬁémw%ﬁ haft 23,
can be aghast %egeﬁz‘d’i@ﬂ% tﬁ@%@hyd poeRERBUWTThe huth 69 258 6AB #ARtPEtYeEn the
upper roller 11 and | ower. roller 13 can be obtained to facilitate the

control Hhe gipds Q?r#éklﬁlé's@ dihetlguel ofcddei togarioshaft £3 and thys shesppess5A, 65B
and the gnelepp c&ﬁ'%le@d@&s&ﬁéaﬁ@ thef! tme%p%étbvee%mrummﬁi t hat

enabl es the two nuts evenlVyturn in unison Iﬁ ird
enbodi nethe 1 qmg xydler Ut caaehe adﬂlalpéerThathmknﬁss ahthe ha:omm\geiougdnl 9er 13 is

N e X T T S
roIIer:wanrﬁdﬂerH@lght of the rotary shaft 29 of the lower roller 13 (or
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 63A, 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
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14 WO 03/082017 PCT/JP03/01904 both) may be adjustable. The | evel of the
rotary shaft 29 of the lower roller 13 can be adjusted by providing the
sanme arr awgasmsiifor the rotary shaft 23 as descri bed abeoca/sarozioias:
illustrated in Fig. 3. In the third enbodi nent, an arrangenent of the
rollers 11 and 13 and conveyors 15 and 17 may be changed simlarly to
those in listed above in 1) to 7), for the first enbodinent. Figs. 4A and
4B show an alternative secondary roller 13A that can be replaced with the
| ower roller (or the secondary roller) 13 of the first, second, and third
enbodi nents. Fi gs 4A and 4B are schematics and not to scale. This roller
13A can be suc I s, opposed to and. s t fro t he

pri mary Peiana Ay b 4 gsf@gﬁ% Ths Jedie] of ghe KB sbaREd § gt {8 Tover maller i ch

i s rotatgd chi b d3hted( W%)bhe's%nﬁ@&ﬁa@@emeﬂt&'@@ﬂi@ﬁbtéyy@haﬁ’ﬁﬁskﬁ 69.
The bracket. 69 js vertica Iy and sli dabIFy npunt ed on gui di ng colums 73,
dg. 3

whi ch ar éséﬁﬁ%\?@%lab@"%aﬂ fasdllvstasted @ . a frame) 71, via slidable
el ements,  sygyiRSTHIA lem%aﬂh@% a7r53th:‘°geHEé}&Kﬁtth@%ohé§s f1 %hat1372n whi ch

parallels the | ongi t udi nal cent'ered axis A. The slot 77

recei vescenysinerg15a@mndal 7 mayshe chpngedimilzgly thihoiseiin ]Jlstﬁchab@lvea)@ol)ttol ts
rotati ng7)'i>$B1$Fﬁ>e ms%%dﬁ{leﬁggmtor (not shown). The rotating nmenber 79

al so has anci ng wel g Wto bal ance the secondary roller 13A and
the bracket B%gs.et’candidhshéwe aroaliermapiveesdrendéddy rollet 8 Adhaticantte rot ati ng

axis P, 1,,rotates and,t huys noves al o h eslot 77 SO as to
X uee t niciiaPbd wifh g lMet roiRR on'the dERYETa R Rtk b BRE RS FiFaed bedohdh o

Vﬁrt i cal anidlzhatd mbbdﬁﬁ&eﬁs Ig%sj SAsGlk4Btare s]g:hbmmldsrarﬁ fot é&éci.alle n practi zg
1 erang rtic Vi I‘atl tIOI’lO ever m | Neters.
shown in bﬂ@roﬁl{%ﬁ 15 ¢a Eﬁs‘gynﬁr%ac MPM%%&O ap ﬁpac‘fdﬁpag@frcﬂﬁna

radial | Ytﬁ@f)ﬁ%ﬁﬂir Folled (313t1%1uf)ﬁ@r falém ing 'I’B@E@éonzﬁry-%ﬂér 1Bl?\evd}ﬁ€'h al

| engt h bet ween pin 81 and.the rotatlr;% axis P can be_varied

adj usti ni rqtﬁeedpbx atmptprdpot Rbow), igTotat ke supperted byt & beackad 63& hd 83.
This al | g% Yrli8ket 69 is vertically and slidably mounted on guiding 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 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,
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range of the vibrating notion of the secondary roller 13A to be adjusted,
15 WO 03/082017 PCT/ JP03/01904 based on the characteristics of the dough
9, or thewoasiosmdr t hi ckness of the rolled dough. Figs. S5ARcan#oBBIshow a
stretching apparatus 1D of the four enbodinents of the present invention
in which an alternative primary roller or upper roller 1 1A is enployed

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 enbodiment 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 nechani sm of the ﬁl’l mary roller 1 1A are the
sane as bh@abomﬁhehhapHMHawwcsofthedmagbﬁ phéhé idesired thiclinesatof thend
denoted b (pg Sare nunerals as in the first enbodiment. The primary roller
1 1A incf® U®%ir of circular disks 11P, which define both ends of the
primary rol I Fllgsl 5Aand BB show wr stiretching apbamaltusryD ofbhedosr 1 1R, which
substantia I t he rot ary haf.t 23, etween the,circular
i oks 11pabefuRehfgfEhe RiptR BvEatioh ih o ish sPA S AT P By e
circular oﬂl'upbér $JIR1SULA ié Baiplbyed fistesd af Yhé printdsy dolldr HI 6of thig finged with

even |nte s in the circunference about the rotary shaft 23. That is, the
rot at i ng@SReAYBENhf the primary roller 1 1A forms the orbit for the

pl anetary rWsls?lro%nlﬁ‘RFlgig'Bﬁar?@SB BORBYadtyafPdéridted b%ﬁﬁa\émé%aebout the
rotary shaft. 23 in the traveling direction of the incdom ng dough 9 when

t he rot aape thesameas t&@sapéaheﬁ@ekembed{m@nbtce@h@y that theirg. 5B) by t he
first mop Msn?é}ﬁs i ARt R RhIBG th saﬁ%cik {lﬁ)‘é@lo‘f'tﬂg fisgnetary roller 1

1R al so rot atoes on its own ' axis by contacting upper surface of the
i nconi ngeobadiment.This all ows the incoming dough 9 to be stretched as

wel |, 1 educ igt bs, LhLckposs, by s RRSSLRR hetRARNADO S SARANSLNREN the

pl anet ar y ro
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
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 11R and the
secondary roller 13) that is less than the initial thickness of the incoming
dough 9.
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secondary roller 13) that is less than the initial thickness of the

I ncom ng dough 9. 16 WD 03/082017 PCT/JP03/01904 Preferably, the primry
roller 1 weosngloudes an appropriate nmenber to facilitate @®cTaeoioatde the
rotations of the planetary rollers 1 1R For exanple, as shown in Fig. 5B,
the primary roller 1 1A 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 nenber, 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 incom ng dough 9, one end (at the left side in Fig.
5B) of the planetary roller 1 1R also interferes with the belt 22 so as to
acti vat e t hePréferablypthebrinharyholieral tAmgdodas aal dppropiriate meeinber om of t he

undesired .slipping,.befween th | apetary roller 1R._and_t he u r surface
of the g%&%%tgﬁrﬁgﬂﬁﬁt%ﬁ’edﬂ%ﬁagﬁﬂfﬁﬁ pl)éﬁgg%ﬁy efﬁt}l%ri'ﬁﬁ]f %’éa’ggfe[’ ears of
the uppgs shbwhaaerigf 5BNehé psionaRorddkedn OnisBybdehstdd tocorensd its eMds ded and
t hus th{a desi r&%ﬁ&ormpf ge heet of the incom dough can be produced.
A conpar asdhedetts mh&ﬁ?ﬁ ralateye to the sseopdaryt RIS SehBRIMRBFAVIGP th  the
primary pQphes folrjingtta_lliﬁéa]‘: kbR %Q%Mo%ﬁ%aﬁ:@%@fétﬁ@foﬁsr&| ler 1

1A includes a plurality of the planetary rollers 1 1R ereas the primary

rol | er 1ltheplasiesary vsllexs dilRg| Whest ong plapetary radleyr] lihegntagtsthe uppen of t he

fourth | C LSk Wt f:erpfr of the

primary &F%??%?P%e g’f%%lﬁggﬁor g’n%rge{j{el?r%r(l%?tﬁa%#o%gfﬁ lgh%%f gg? Pﬂﬂzﬁbodi ment

has funcplaetatheacllar El1R ialsd mtetferehostth tie béld 22 scsas torbetdivatertthe Ref erri ng
i.ons_of the

mor e det Spatiofrot ik TR BtxEhre eab aBteten Shubni ath dnd Bl P S ondary
rol I er 18lippinglipdtatees thiechlanetmsy iddlebd 10ppnd e tupprrd urfemeasf thapart from
(he P TR LRl B A CRL LS TR, L LT 01 Lol Bl <0
enbodi me@pper $hfagepf Hed eRMinged AUighByay B kaffidiedly avdiddieas@chagdary
rolTer 1§hé aesired form of the sheet of the incoming dough can be produced.

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. 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 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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m nim zed when one planetary roller 11R is positioned on an inmaginary
vertical axis (not shown) that is close to the centers of the rotary shafts
23 and 280 03l8®1pl anetary roller 11R then gradual |y nove®cCirieo/dioe:

i magi nary vertical axis to the conveying direction of the incom ng dough 9
by neans of 17 WD 03/082017 PCT/JP03/01904 the rotation of the primary
roller 1 1A At this time, the secondary roller 13 swngs to gradually be
spaced apart fromthe primary roller 1 1A, which swinging is caused by the
sw 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 rol | er
1 1R, which has just been noved fromthe imaginary vertical axis)

sl i ght | ytheweotedivacofithetmrigaentretler A3A. tAkthis time) t cocdasseqei&n 13}/ t he

gap bet 1 t NG al ternates

et weon TRids (o B s &ed apdeiitty e MEEAGFONCE TNk

i ncom ngseingihgds cél'heasd bmhe issringingt motioaldf yhe Isecond:hnycnoﬂﬂterdB t'Iihem nt er val

bet ween t;he cent | anet whi ch ar ti,pned on the

g nar YR gk PhEFOR R Sttty rleT Rarg s prEp SR R R BBl 1y

ge cl gsep}ahdﬁﬁlﬁy rdJldxfTBl’Rf 3 xghidhelﬂas'l-]uﬁﬁbea'ﬂﬂlrﬁov@ﬂtﬁﬂil tmﬂelll?fA@mggr trr]mml ngddough
to be sljghtly ifte n the primry rol]er t he secon ary

rol I er 13%31%%11&}5 y Wﬁ%ﬂiﬁ%m@t%ﬂm 1&%@1%% g4R- s?ﬁaﬁ%quegﬁfﬁ ace,

t enpor ar thy g gﬂ'btehﬁéen the '[ptilhﬁgry bolseiCN A Rald ﬁHe é@:@n&ﬁr;‘ esldéy y3rol | ed,

flattened, and spread lers 1 1A and_13. Alternatively the upper

surface aherweﬁrb@évﬁeﬁ@ th@@ymmabsme@d thslighthynincyeassrisap, to rollthed t he

secondar y, Jog y alternate between a slightly convex shape (at this
time the %Spolsgcfi(;%}?gce of it has a slightly concave shape) and a

slightly condhes whapis guhstahtigllyitie midepopedéliesntdraabbetwwedn theas a
A
secondar yertiddl axid @nddlrelsecondary roller 13, swings 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 incoming 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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provided to the primary roller 11A instead of the secondary roller 13. In
such an arrangenent, when the primary roller 1 1A swngs to be close to the
secondar ywoaBlogz0113 to slightly | ower the incom ng dough ®CTLIRES/MPEEr
surface of the incom ng dough has a slightly concave shape. The primary
roller 1 1A and the secondary roller 13 may be exchanged for each other,

I f desired. 18 WD 03/082017 PCT/JP03/01904 The swi 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 1 1A and the secondary roller 13, and thus the intensity of
the beating action, can be randomy varied. The rotation speed of the
primary rol | ®heswingingimadtmeither sespndarprelisrohd posvidee thebeatingy rol | er

13 may be ghan relative.to e vevyy f | gﬁ#:p' dough 9
based Onag%%géﬁgg%gcg%% %(gsu%}i gi tFS%éﬁ’aﬂr)ér]%ﬁ%gﬁggtS%g?ﬁ@%g ro efryg and
conveyor swirigsabhe gZp Hevtweein thEipgimabrolbyr bEA ahdriihedetandarysiakdierd, t o t hose

listed in 1),t0 .apove, in. the first enbodinent. Figs. 6A gnd 6B show an
bl ¢ er nat Po8 thiR HhF SRt SEShE hea Tt oD ot on iy SABSREG planctary
roll ers 95 i Theubsdtach ispkéd ofitheblrinpiryCidlle@ 1A and The mumbar yf rol l er 11B

I ncl udes a pair of endless chains 93 entrained around. the pair of the end
ﬁé'trﬁéycbérfa’é?!%& reﬂ?fﬁ%"c‘:f‘? ° Both ends of

spr ocket ¥ibyatiopnsiof the sgcondaryodler
each el opgfe3anpspBed 8f ¥hd fldodfin igh 9%5@6&@#1?&he%1ﬁ996$&£§tﬁ‘é dfe endl ess

chains 93 such tThat the el ongat e%ﬁo anetary rollers 95 are arranged at
equal i nt er vahe arpangemsgpt ¢f the pell¢rsandyeonaygrsd isard 19 phowndm Big. r ai | s,
are provige ral sl - : 3Aqndt Fsp as to
gui de anéga%a}ﬁg?{éhgﬁ%‘geu lrt%lt)gts?%nagg g?héegeplltl%%gtq g??q%gpﬁaebr]os% e95.CL é early, the
primary ewbodiméd (Figs. 6A and 6B) has a longer orbit than the prinmary

roller 1 1A i“'lzésq%A é@d%’ﬁjsl‘é&lr'anl gltglr']r?a fvd {)]xaitrnah@rerof]ﬁrrrﬁel@ H§§ing 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 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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a nore extended range in which the planetary rollers 95 apply the forces
for spreading and rolling the dough 9 than does the latter. Wth such a

| onger owbias/08100 or nore secondary rollers, each siml arcarapodi@osecondary
roller 13, my be provided in parallel. In this case, an additional
conveyor or conveyors (not shown) may be provi ded between the adjacent
secondary rollers. Al though the orbit of the planetary rollers 95 is shown
as an elliptical orbit, it my be a rectangular orbit, or a triangular
orbit, etc. In any case, the planetary rollers 95, which are opposed to

t he secondary roller 13 and the 19 WO 03/082017 PCT/JP03/01904 conveyors
15 and 17, are preferably arranged_such that their orbits _ _.downwardly

i ncline tonwayepsiband 15 arsvpreferably aprapgedmudnthatghewoorhibot her
al t er nat &%&nWi Mndide! €bm2G st@e&%{]tro wn&‘l‘{iﬁiﬂ'nr.‘g rails 90 (just one is
g, afEF’; et At the

shown in are provid ateral sides of the passage of the
i nconi ng doulig0 7AEand TFuskiowgnothér alermativnprisangealled HecAgmir ehi ch

slidably regeive liding. er .92,. ' r e ot her.
The cor 1 BEBREFATS 0 TuisRgRE B RT*E 1 Fig al Bk BOSTEGP o ARARGATRAY, © [C

pri mary obtHepadbge(ofithbangdmmgdough9anBad gslidimg xa6t 90thas spxi mary rol | er
94, a plurali of such roll s provided,) A pair a 96 | ust one
s shownclonepidirecsR uichet bl Feditis sitingdnfiier B Fhiieeeests ' e
end of eggposdfdBcBDther.C AT Wreshpoddinesiiding memRHIrodZtadpeuppdies end of
it is dr|V|ngIg Eonnecied to f reci pro atlﬁgwnecq§n|§g% chh,as a crank
mechani sA¢hend ohghpprimarurolies 9. o altbonse Hgs.dimgniot SROBHUEHES| i di ng
menmber 92, Mh 4 1P DL LONGRARE) bECEISrolldrB s hr&Fided)diAgaiTesehes 98 (j ust
one is shown in Fig. 7B) that are simlar to the guiding menber 51 in Figs.
6A and 6B8uat enpissshawen indigs. .k AnddBriapreyided for eackeprmansiroller 84. and 17
so as 't | ' . ' . L. IS 4. \Wen
the ool OFRea ol LT D81 chilfectOl B UL Bing MEnHL PR Anl B S o
Wi t hi n t bfitgaiddivigglya¢dnme@ed to & Irecipoocedymgpethneismosudf as hecradbugh 9, the

primary gnczalcil%l%sn? Zn&céﬁé’v%)f srooatsattoepxior\]ri ehﬁiecsﬁ?a/i%)éi rﬁgtig{qro?ﬁiie %ﬁd%g
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 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
obvious 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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t he dough 9 by contacting the guiding nmenbers 98. Consequently, the active
rotating of the primary rollers 94 in the conveying direction of the dough
9 cooperwpDas/ostoth the vibrating and rotating notion of treTgRCHNdEYr Y
roller 13 to facilitate the spreading and rolling of the dough 9. Although
t he invention has been shown in several forns, it would be obvious to
those skilled in the art that various changes and nodifications can be
made without departing fromthe spirit and scope of the appended cl ai ns.
20 WD 03/082017 PCT/JP03/01904 CLAIMS 1. A nethod for stretching and
rolling a mass of a strip of food dough to forma dough sheet, conprising
steps of: providing at |east one primary elongated roller and at | east one
secondary elongated roller, which @LAIM®stantially 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 therebetween for receiving the incom ng nass

of the siri pAchetkilfth;stadtdhinHaaliroli ahﬁ@ﬁoﬁmen@lﬁ of fevdpd dwehi Yo el ongat ed
roller and the se osgldary el ogngat ed rol such that at |east one el ongated

rol l er iorgpasoss e&ﬁwoewéetg %Fﬁaistoffrom t he correspondi ng el ongat ed

roller, whergby ey 'a'ﬂ(?lé’é@trlfhe ﬁﬁ%fa@fetbﬂgat%twomle@faﬁdometa@ughel n the gap is
stretched and rolled to forma ugh sheet. 2. The nethod of cl ai

further eenopdazy alpngasedpolder, éNhléhﬂéIt? ﬁﬁbstaﬁéli}bportbegmeht% kenggh o g]ap and a

second g

differ en@ge mggg%)ﬁﬂ{b &Eﬁj {)j{ﬁ?&?l%ﬁﬁ ?Lﬁa%‘ﬁlrlt: g?é ggﬁprl Sl néa%h}a]oetﬁgir g(ga%f novi ng
the inctmbryidesgapfthenebeatiwden for récmvhxxgddl@hmcqmnhgw af the stiip bast one
of the | ongated roller and the secondary el ongated roller such
that the OP%%O%/H(ﬁg dough slightly protrudes fromand is slightly spaced

apart from t kibratingl stdsastoore & thegaimdry eloaigated ralléreand 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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4. An apparatus for stretching and rolling a nmass of a strip of food dough
to forma dough sheet, conprising: first conveying neans for continuously
conveyi ngwolg/osmss of the strip of food dough thereon al eag/Jaodeiassel i ng
direction that is substantially parallel to the length of the mass of the
strip of food dough; 21 WO 03/082017 PCT/JP03/01904 at |east one primary
el ongated roller and at | east 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

i ncom ng mass of the strip of dough fromthe first conveying neans;

vi brating nmeans for vibrating at |east _one of the primary el ongated roller
and the secoatilaagt enemyimaay elangatad reder and atdpastene secopdasy one

el ongat e rod 03ed. t r i ng

el ongat e%loglg'lfdlegrmglﬁ%g’ﬁ‘pg'@ ?rr?c%lrﬁ% 2&%&’@% S%fh %Bﬁ%hsqort?%] %?6?]%8%8’3%% in the
gap is shdetluhkdrangpostd toleach btranse adotegirovidbea gaprtiesehatmeendoveyi ng

means for_ receiving the.dou S . t veving. the dough
her eon. reseRiRE thadob ORHEL Hiher iR il iR AiRoAhe BRIGHEAETT 101D,
and the nmsamendary elongated roller rotate in the traveling direction of
the incom ng ..dough. 6. The appajr.atus ,of clai wher ei n;t he prjimary

el ongat ed roﬂbé'?g’g‘ﬁomffﬂﬁs ?%P@Eaﬁiﬂ? agl%?@ta?ré%g#tgﬁ RPMagY %PP%%%dby separ at e
ot ors.  sollekth BRRE@done a@Y eldidd el rovdten e irblléheuch i At kagEane i s driven
a separate notor. 8. The ap aratﬁs of Iaimg, erein the primry

8.,
el ongat edlongated roller iswposed §o AR SRaCceH GRAEHIOP: PR correspeR by a conmon

mot or . 9e]chRGtAPRAEH it hth FindbiRi g & Tt Re sHSp G Bood A S\ BRI k&p al SO
driven by the comon notor.
1s 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 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 claim 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.
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22 WO 03/082017 PCT/JP03/01904 10. The apparatus of claim4, wherein the
vi brating nmeans alternates the gap between a first gap and a second gap,
wher ei n awdioBfogroence in size therebetween is a slight diffremrarex019d4l. The
apparatus of claim4, further conprising neans for noving the incom ng
mass of the strip of food dough in the gap into at | east one of the
primary el ongated roller and the secondary elongated roller such that the
i ncom ng dough slightly protrudes and is slightly spaced apart fromthe at
| east one elongated rotating roller. 12. The apparatus of claim4, wherein
at | east one of the primary elongated roller and the secondary el ongated
roller is conprised of a plurality of planetary rollers, each of which
turns aslft eappayatys obelgim 4, »gherein 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

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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