.An apparatus for stretching bread dough and the |ike Background of the
Invention 1. Field of the Invention This inventio aratus
for stretching a highly elastic material such as ﬂa 1\&7
particularly to an apparatus for stretching bread do

continuously supplied by a conveyor, so as to forma thin andecap ous
sheet of bread dough, by sinply applying vibrations, thereb §§§i5§ or m ng
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a high-quality sheet of bread dough with a constant thlckne form
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bread is automatically produced by machinery, maintaining the elasticity of
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little of the elasticity is lost, it is difficult to produce bread having a

taste | ik & NaloLAisad gnde ty , Skl Led L sane o INGRSI@E oy s gl 35s1 um

br omat e "an ave €Een m xe as chem cal “additi ves,
and theh@ghith§§a§¢éadIﬁﬁﬁgnlmﬁs&nﬁh béebqﬁﬁdlﬂoughmﬂaQQndition so that

the el ag;uﬁiduia&Weaeaﬁ Q@Ba{‘ﬁafﬁgcfbﬁfﬁtf@ﬁéh%ﬁ; beell®edsagh gaay coul d
be recovered Thu Ee conviptuyq) met hod of stretching_bread ggu%h 2
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and continuous sheet of bread dough, by simply applying
vibrations, thereby easily forming a high-quality sheet of
bread dough with a constant thickness and uniform inner

~layers.
2. Prior Art

To stretch elastic materials, a stress higher than their
yield point has customarily been applied to them. However,
the elasticity thus lost has not been automatically -
recovered. Therefore, in producing food, especially bread
that requires elasticity as an important quality, a skilled
manual operation has always been necessitated.

When bread is automatically produced by machinery,
maintaining the elasticity of the bread dough is always
considered troublesome. Moreover, if even a little of the
elasticity is lost, it is difficult to produce bread having
a taste like that in bread made by a skilled artisan.
Therefore, potassium bromate and the like have been mixed
in the material as chemical additives, and the stretched
bread dough has then been put in a rest condition so that
the elasticity (membrane-forming function) lost due to the
machinery could be recovered.

Thus, the conventional method of stretching bread dough



caused its inherent elasticity to be partly lost. Further, the tw sting
~stress caused by any screw nechani sm has been inparted to the bread dough,
and has broken the gluten's gel structure so as to al so cause the
elasticity to be partly lost. To recover it, the chem cal additives were
added to the bread dough. However, as conpared with the taste of
manual | y- prepared bread, an inferior thste was obtained. In any event,
usi ng the chem cal additives was an unnatural resolution of the problem
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causes stretched into a thin sheet of dough (Japanese Patent
Application 7-317211). It discloses an apparatus for
stretching dough by planetary rollers that revolve along
a circular orbit while rotating about their own axes. Below
the rollers a conveying device is provided to provide a
curved gap between the rollers and the device, the gap being
graduallynarrowedfromtheinlettotheoutletforthedough;_
The conveying device comprises a plurality of rollers and
is adapted such that the peripheral speed of the rollers
is gradually increased from the inlet to the outlet for the
dough.

It was found that this apparatus can sufficiently stretch
bread dough even when it has a high viscosity and high
elasticity. However, the conveying device comprises only
a plurality of rollers. Namely, due to a space between
adjacent rollers, no continuous and geherally flat
conveying surface is provided. Therefore, a part of the
bread dough tends to hang between the adjacent rollers.
Thus, a sufficient stretching of the bread dough cannot be
attained. This leads to a wrinkled sheet of bread dough.
In other words, the poor stretching by this apparatus causes
the dough to wrinkle, and thus a sufficiently uniform and



the .dough to winkle, and thus a sufficiently uniform and 3 sufficiently
- thick sheet of bread dough is not obtained. Summary of The Invention The
object of this invention is to provide an apparatus for stretching dough
having a high viscosity and high elasticity into a thin sheet of dough.
Thi s apparatus can easily and effectively stretch such bread dough into a
hi gh-qual ity one having a uni formthicRness and uniforminner |ayers. After
havi ng di scussed ways to resol ve the above problem the inventor found that
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includes a plurality of rollers of the apparatus disclosed in U S Patent
No. 5,804,225 an arcuate plate is provided in place of a roller or rollers,
t he bredummaygly ch Beeefihwentidy and uniformy stretched on the plate by
the planetary rollers. This results in honbgeneous bread dough having a

uni formthickness and inner |l ayers, that do not include angﬁ%ar e bquIes.
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narrowing froman inlet for bread dough to an outlet for it, said conveying
device including a plurality of rollers, and a speed-setting device for
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the inventor found that if at the part of the outlet for
bread dough of the conveying device that includes a
plurality of rollers of the apparatus disclosed in U.S.
Patent No. 5,804,225 an arcuate plate is provided in place
of a roller or rollers, the bread dough can be effectively
and uniformly stretched on the plate by the planetary
rollers. This results in homogeneous bread dough having a
uniform thickness and inner layers that do not include any
large bubbles. This finding led to completing this
invention.

Thus, this invention provides an apparatus for stretching
bread dough and the like comprising: a rotating member that
includes a plurality of planetary rollers that revolve along
a circular orbit, each roller being freely rotatable about
its axis, a conveying device provided below said rotating
member such that a first gap in which dough is pressed is
provided, said first gap gradually narrowing from an inlet
for bread dough to an outlet for it, said conveying device
including a plurality of rollers, and a speed-setting device
for individually controlling the speed that some of the
rollers of the plurality of rollers of the conveying device
rotate such that the speed that the plurality of rollers
of the conveying device rotate gradually increases from the
upstream end to the downstream end, characterized by: an



rollers of the plurality of rollers of the conveying device rotate such
.that the speed that the plurality of rollers of the conveying device rotate
gradual ly increases fromthe upstreamend to the downstream end,
characterized by: an 4 arcuate plate provided bel ow said rotating nmenber
and downstream of said plurality of rollers such that a second gap in which
the bread dough is pressed is provided4 The freely rotatable rollers that
travel along the circular orbit of this invention periodically vibrate the
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of bread dough can be wound up to nake a roll of continuous rod-I|ike bread
dough having a diameter that can_be varied. This sheet can be g¢cut gnto a

predet er B ETeRbYrebasable reddeans dhaphiavel (ko PP ECHIE of the
sheet of dxwpd diPwdis The &t én PP d¥callliyckiby atne tife bireaet Geagh of

t he thixot i bl,e. Th f .t.h ' t ched
Lo be t hidP ARAECTPREYE SR SR REREYCR i oD SpERbAY Ehdt'ds L1 Tku®! che
el astici tay vhikphrodiow effiecds aDuaring thepthRﬁapﬁﬁépixﬁ%ﬁBi&ﬁ}s

Ther ef or & £ fsc£oaRAI I ¥, t B ® Loy cabhighali i 94 e B et hofl mehase dthe
el astic structure”i's broken, the apparatus of t

| n, hi s |gvention gﬁnegr%gyce a
sheet of 'dRAPILRaEHLCEr et ERe®T o-DePFRANIAT 3 HBOBEEISCH e P ifxot opi ¢
ef fect, widadtdbaghngitheinmsnjeanstiactivie funictoken. This sheet of

bread dough can be wound up to make a roll of continuous
rod-like bread dough having a diameter that can be varied.
This sheet can be cut into a predetermined length so as to
thereafter complete the dividing stage of the sheet of bread

dough.

The fluid property, which is one of the effects of the
thixotropy, is reversible. Therefore, the bread dough that
is stretched to be thin that employs this effect tends tg
recover its original elasticity within a few minutes after
it is put in a rest condition. Therefore, as compared with
the conventional dividing method, where the elastic
structure is broken, the apparatus of this invention can
produce a sheet of dough that is stretched to be thin by
the use of the thixotropic effect, without losing the
membrane-forming function.

The conveying device of this invention includes an arcuate
plate positioned below the rotating member and downstream
of a plurality of rollers such that a second gap in which
bread dough is pressed by the planetary rollers is provided.
The arcuate plate provides a continuous and generally flat
conveying surface. Thus, the bread dough can be effectively
and uniformly stretched on the arcuate plate by the

planetary rollers. This results in a predetermined sheet



The conveyi ng device of this invention includes an arcuate plate positioned
bel ow the rotating menber and downstreamof a plurality of rollers such
that a second gap in which bread dough is pressed by the planetary rollers
is provided. The arcuate plate provides a continuous and generally fl at
conveyi ng surface. Thus, the bread dough can be effectively and uniformy
stretched on the arcuate plate by the planetary rollers. This results in a

pr edet er mi ned sheet 5 of bread dough having a desired thickness.
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cross sediaes .ab tlerdérphbaead nent of the present invention. Fig. 3
shows a front view in cross section of the second enbodi nent of the present

I nvention. Fig. 4 shows a perspective view of an arcuate plate positioned
downst r eBr beft Bxpllanatiop off fdeingsFig. 5 shows a side view of the
third enbodinent of the present invention. Preferred Enbodi nents of The
Tnvention B ference to the drawi ngs, below the t odi nents qf this
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i nventi onpsésend notvéethiom.ted to them In Fig. 1, a conveying device 7 is
provided. It includes a supply conveyor 2 to convey bread dough 1, a

plurality . ) )
Fig. 2 shows a front view in cross section of the first

embodiment of the present invention.

Fig. 3 shows a front view in cross section of the second
embodiment of the present invention.

Fig. 4 shows a perspective view of an arcuate plate
positioned downstream of the plurality of rollers.

Fig. 5 shows a side view of the third embodiment of the
present invention. -

Pref 1 Embodi : £ T £

By reference to the drawings, below the two embodiments of
this invention will be explained. However, it should be
understocd that this invention should not be limited to
them.

In Fig. 1, a conveying device 7 is provided. It includes
a supply conveyor 2 to convey bread dough 1, a plurality
of rollers 3, 4, and 5, and an arcuate plate 6 that is

positioned downstream of the roller 5. The supply conveyor
2 is adapted to be driven by means of a pulley 27 by a motor
28. The speed that the motor 28 rotates can be adjusted by
an inverter 30. A discharge conveyor 8 is adapted to be
driven by means of a pulley 32 by a motor 29. The belt of



of rollers 3, 4, and 5, and an arcuate plate 6 that is positioned

- downstream of the roller 5. The supply conveyor 2 is adapted to be driven
by neans of a pulley 27 by a notor 28. The speed that the notor 28 rotates
can be adjusted by an inverter 30. A discharge conveyor 8 is adapted to be
driven by neans of a pulley 32 by a notor 29. The belt of 6 the conveyor
8 can slide on the surface of the plaﬁb 6. The speed that the notor 29
rotates can al so be adjusted by the inverter 30. As shown in Fig. 4, the

a][c?ﬁt e ﬁlli?tcﬁ)&vézﬁrsbaééﬁ 591erap6QVtﬂélcis%t§ae@otfhEhtar?mht_@d baq#ﬁeted?ezl
0 e plate u i ndrical bodi rot at abl y
mount o Saeee EhBtoRRe bS50 B EoHACCR, TEhI2 hed S AGIRREEA BY SHE hat
t he di sclrargeteaonddyor 8 can be snoothly actuated. The nunber of roIIers
can be increased from3 to 5. In that case the length of the plate 6 can be
decreased in response to the kind of bread dough to be stretched. Above the
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securely mounted on a drive shaft 15 IS Supported by a frane™14. The

wheel 12TE9%3b&9-ot ated through a gear device 16 by the drive of a notor
17.

The number of rollers can be increased from 3 to 5. In that
case the length of the plate 6 can be decreased in response
to the kind of bread dough to be stretched.

Above the conveying device, a plurality of planetary rollers
11 are provided. At least one of them is adapted to move
above the arcuate plate 6. '

The planetary rollers 11 are freely and rotatably mounted
about shafts 13, which are securely mounted on a wheel 12.
The shafts 13 are arranged so as to be parallel to the
conveying device 4. Therefore, the planetary rollers 11 can
be positioned parallel to the conveying device 7.

The wheel 12 is securely mounted on a drive shaft 15, which
is supported by a frame 14. The wheel 12 can be rotated
through a gear device 16 by the drive of a motor 17.

The planetary rollers are moved on the surface of the bread
dough 1 while they are rotated to stretch it to be thin.
A gap (¢) is provided between an imaginary circle (a)

described by the peripheries of the planetary rollers 11
and the rollers 3, 4, and 5. The gap (c) is arranged so as
to decrease from the upstream end to the downstream end.
Further, a gap (d) is provided between the imaginary circle



The planetary rollers are noved on the surface of the bread dough 1 while
they are rotated to stretch it to be thin. A gap (c) is provided between an
i magi nary circle (a) described by the peripheries of the planetary rollers
11 and the rollers 3, 4, and 5. The gap (c) is arranged so as to decrease
fromthe upstreamend to the downstreamend. Further, a gap (d) is provided
between the inmaginary circle 7 (a) and the arcuate plate 6. At the gaps
(c) and (d), the bread dough 1 is stretched by the planetary rollers 11.
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decreaseS{not shown) by the motors 18, 19, and 20, respectively, in
the downstreamdirection. The speédof the rotating members
of the motors can be adjusted by means of the inverter 30.
The speed that each of the motors 18, 19, and 20 rotates
can be adjusted individually by the inverter 30 acting as
an adjusting device. Therefore, the speeds at which the
rollers 3, 4, and 5 rotate can be adapted so that they can
be gradually increased downstream.
As stated above, in this embodiment the speeds at which the
rollers 3, 4, and 5 rotate are gradually increased in the
conveying direction. The increase in the speeds that the
rollers rotate can be set invérsely to the degree that the
gap (c) in the downstream direction decreases.

The decreasing size of the gap (c¢), namely, the compression
rate, can be changed in response to the characteristics of
the bread dough to be stretched, by changing the gap (c¢).
For example, by manually turning a handle 21, the wheel 12
can be readily moved in the direction (f).

The speed of the supply conveyor 2 is set to be the same
as or less than that of the roller 3. The speed of the
discharge conveyor 8 is set to be the same as or more than
that of the roller 5.



The decreasing size of the gap (c), nanely, the conpression rate, can be
. changed in response to the characteristics of the bread dough to be
stretched, by changing the gap (c). For exanple, by manually turning a
handl e 21, the wheel 12 can be readily noved in the direction (f). The
speed of the supply conveyor 2 is set to be the sane as or |ess than that
of the roller 3. The speed of the dlsgharge conveyor 8 is set to be the
same as or nore than that of the roller 5. 8 The rollers 11 can be

di sposed so that the distance between adjacent pl anet ary roIIers 11 |s
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The uniformy- shaped bread dough 1 is then discharged by the discharge
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having | @We plurality of rollers 3, 4, and 5, the speeds at which

they rotate being in turn higher fromupstream to downstream.

The thickness of the bread dough 1 is then made uniform on

the arcuate plate 6 by the turning of the planetary rollers

11. The uniformly-shaped bread dough 1 is then discharged

by the discharge conveyor 8.

When the planetary rollers 11 pass above the rollers 3, 4,
and 5, the planetary rollers 11 apply violent and repeated
vibrations to the bread dough 1 so as to alternately compress
and decompress it. This results in the thixotropic effect
being generated, so that elastic bread dough having low
fluidity at normal conditions temporarily becomes one that
has a high fluidity.

Bread dough 1 having a high fluidity can be readily stretched
because of the different speeds that the rollers 3, 4, and
5 rotate.

When the planetary rollers 11 pass above the rollers 3, 4,
and 5 they are adapted such that they oppose the rollers
3, 4, and 5 and such that the generatrices of the planetary
rollers 11 and the generatrices of the rollers 3, 4, and
5 are allowed to coincide with each other at two locations
at least. This results in a difference in the speeds of the



fIU|d|ty at normal conditions tenporarily becones one that has a high
-fluidity. Bread dough 1 having a high fluidity can be readily stretched
because of the different speeds that the rollers 3, 4, and 5 rotate. Wen
the planetary rollers 11 pass above the rollers 3, 4, and 5 they are
adapted such that they oppose the rolgers 3, 4, and 5 and such that the
generatrices of the planetary rollers 11 and the generatrices of the
rollers 3, 4, and 5 are allowed to coincide with each other at two
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bet ween £HS stretching efficiency given to it can be improved. If
the arcuate plate 6 is not provided, the bread dough 1, which
is stretched because of the different speeds that the
rollers 3, 4, and 5 rotate, will not become uniform. This
is because the bread dough 1 has not been subjected to a
uniform compression by the cooperative action of the arcuate
plate 6 and the planetary rollers 11. Thus, wrinkled bread
dough will be produced. Further, if the arcuate plate 6 is
not provided, the bread dough stretched between the -
planétary rollers 11 and the rollers 3, 4, and 5 tends to
shrink on the discharge conveyor 8 due to the elasticity
of the bread dough 1, which is an inherent property of bread
dough. Therefore, the stretched bread dough 1 will become
one having an increased thickness, resultlng in bread dough
undesirably thick.

However, when the stretched bread dough 1 is made uniform
on the arcuate plate, which has a continuous and generally
flat conveying surface, no wrinkled or shrunk bread dough
will be produced, so that a desired thickness of bread dough
can be readily obtained.

In a second embodiment, shown in Fig. 3, each planetary
roller 26 is supported at both sides of it, while in the
first embodiment, shown in Fig. 2, each planetary roller



pl anetary rollers 11 and the rollers 3, 4, and 5 tends to shrink on the

- di scharge conveyor 8 due to the elasticity of the bread dough 1, which is
an i nherent property of bread dough. Therefore, the stretched bread dough 1
wi || becone one having an increased thickness, resulting in bread dough
undesirably thick. However, when the St etched bread dough 1 is nade

uni formon the arcuate plate, which has a continuous and generally fl at
conveying surface, no winkled or shrunk bread dough will be produced, so

that a deeifedsuppdnesa gt byinad daudascan oe geadily obtained. In a

second enbodi nent,” shown in Fig. 3, each planetary roller 26 is supported
at both sides of it, while in the first enbodi nent, shown in Fig. 2, each
pl anet arly raotdtable Whedsl i 33 sippsuped rated Usy anErasmde2df. | TheAmadtmat abl e

wheel 23,4 f 22, T i D3 ft [
oau pped SFEE SR ENE WHedl 53TRsTequilipll BiThd ilied pURERY B0l 0 ces
each pl &g aFgtasiijasy o thersospre PR kRY ahS of BiS esSigReh t PE2BEFHAJr at i on

of the GesvegrnQederd CEevdlivke $PIRgaant tbie. t heihesttpabodi nent, we do
not explain_it. | na thigd gn‘oodi nment shgwn JAn F.i%.tS t he bel t ?{?et he

di schar JEPREAGEFET PR L5 8 FRAYRY L0, IPSEE it oI T2P8. AFnd ARt ¢ of
t he suppllyy thavdjarst2 émbaddmentj nwd deematheexplliagms Bt . Therefore, the

roller 3 can be driven through the pulley 27 by the notor 28. The speeds at
whi ch t he rollgns 3, 4, and 5 rotate are gradual Ly increas
t

, ] di h
conveyi ngf df r EBdiTsh emprdipgnthe 8RPWRedHE LDy ?heqqﬁmﬁ?iF é&tQ$%this

case, a disehhirige cbnvelylcar 8 Loiiscerained over four guide rollers.
The belt of the supply conveyor 2 is also trained over the
rollers 3. Therefore, the roller 3 can be driven through
the pulley 27 by the motor 28. The speeds at which the
rollers 3, 4, and 5 rotate are gradually increased in the
conveying direction. This can be carried out by the
inverter 30. In this case, a plurality of rollers comprises
rollers 4 and 5.

In the above embodiments, the speeds that the rollers 11
revolve can be set at 30 to 70 m/minute. The planetary
rollers 11 and the rollers 3, 4, and 5 beat about 1000
times/minute on the bread dough 1. It readily and
temporarily shows a fluidity due to the thixotropic effect.
Therefore, an efficient stretching that is unobtainable by
the conventional stretching method can be obtained.

The Effects of the Invention

As explained above, when bread dough having a high viscosity
and high elasticity is stretched, the thixotropic effect
causes a temporary fluidity to occur in it. This leads to
the bread dough being stretched while it is under a low
pressure. Further, this leads to the enhanced stretching
action due to the different speeds that the rollers 3, 4,
and 5 of the conveyor 7 rotate. Furthermore, a continuous



rollers 4 and 5. In the above enbodi nents, the speeds that the rollers 11
revol ve can be set at 30 to 70 mMm nute. The planetary rollers 11 and the
rollers 3, 4, and 5 beat about 1000 tines/m nute on the bread dough 1. It
readily and tenporarily shows a fluidity due to the thixotropic effect.
Therefore, an efficient stretching that is unobtainable by the conventi onal
stretching nmethod can be obtained. The1Bffects of the Invention As
expl ai ned above, when bread dough having a high viscosity and high
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1.‘An apparatus for stretching bread dough and the |ike conprising: a
.rotating nmenber that includes a plurality of planetary rollers that- revol ve

along a circular orbit, each roller being freely rotat IS,
a conveying device provided bel ow sai d rotating nenbe muﬁl"ﬂﬂ!m“m m
gap in which dough is pressed is provided, said first gapcgradual

narrom ng froman inlet for bread dough to an outlet for it, said conveying
device including a plurality of rollers, and a speed-setting devi ce for

i ndi vi dugi hymgontrol ling the speed at which sone of the rollers of the
plurality of rollers of the conveying device rotate such that the speed at
which the plurality of rollers of the conveying device rotate gradually

i ncr easek. f iAam 4 ppampdtusafio 2nd tire tidtei igwbstecehndeungh anat dtherlike by: an

arcuat e pIan, ?qu% JHelow said rotating nmenber and downstream of said

plurality of ers such that_ a secondcg i n which the bread dough is
pressed |sapF8\F|adéH‘92“e“Fh§raBBéPdtlE§]d¥ @% A RUurahdtyi Rt R&WARIBY 2

conveyorrélilées othiberswidlace #long @ a.ficw:hmaml drbitS, déhehapedikéns of
Cpet 1 earb 8RS A HHEHdoRair A EnB Rt THES SRREPat s of claim i or 2
wher ei n saiad cEroayiggp dev cepprdvigied belOWCIS@asie robating mEbesm end
to the doyppt£Raw 8Nflirat aag 2APRA 2ENSA8h gt 3sMpielised 1WhpRVLIGEd
second gag 'sfiﬁﬁtE%aﬁ“ﬁf?du213§”%Q}£§¥E£S”%rom an inlet for bread
dough to an outlet for it, said conveying device including
a plurality of rollers, and
a speed-setting device for individually controlling the
speed at which some of the rollers of the plurality of rollers
of the conveying device rotate such that the spéed at which
the plurality of rollers of the conveying device rotate
gradually increases from the upstream end to the downstream
end, '
characterized by:
an arcuate plate provided below said rotating member and_
downstream of said plurality of rollers such that a second

gap in which the bread dough is pressed is provided.

2. The apparatus of claim 1, wherein the belt of a conveyor
slides on the surface of said arcuate plate.

3. The apparatus of claim 1 or 2, wherein said second gap
is adapted so as to decrease from the upstream end to
the downstream end.

4. The apparatus of claim 1 or 2, wherein said second gap
is adapted so as to increase from the upstream end to
the downstream end.

5. The apparatus of claim 1 or 2, wherein said second gap
is adapted so as to remain constant.



