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Detailed Description of the Invention

% Industrial Field

| This invention relates to a method and an apparatus for
s;retching highly elastic materials such as bread dough.
More specifically, this invention provides high-quality
bread by continuodsly stretching bread dough or the like
tﬁat is supplied continuously by a conveyor to obtain
thin'sheet—like bread dough by using a simple vibratory

conveying effect.

Prior Art
Molding elastic materials has before now only been made
b& adding to the conventional materials a stress that is

above the yvyield point of the materials.

In this case, however, the 1lost elasticity cannot be
recovered of itself. Thus in producing foodi, especielly
bread, thei require elesticity as their important
condition, a skilled manual operation has always been

necessitated.

When bread is automatically produced by a machine, ‘the
elasticity of the material has always been impaired while

the bread is made. Further, if the elasticity is 1lost

even a little, it 1is difficult to produce bread having'a

ftaste that is the same as that of bread made by a skilled
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operator. Thus by potassium bromate and the 'like that
was mixed in the material as a chemical additive, the
elasticity of the "membrane-~forming function" was
recovered by putting the molded dough material for a
certain period under a stationary condition to recover
the elasticity that was lost during the time the material

was being molded by machines.

As 1is clear, the bread dough wés stretched and molded
either by wearing out the inherent elasticity of the
dough, or by using a screw conveyor mechanism and the
like a twiét;ng stress was exerted to the dough material
to break the gluten's gel structure to deprive the
material of 1its elasticity, and the elasticity was
recovered by adding a chemical additive. However, when
the bread made by bread-making machines 1is compared to
manually prepared bread, it is seen that the former
brings about an inferior taste and the solution of the

problem by using a chemical additive was an unnatural

approach.

To resolve the above problems, the present invention
provides a method and an apparatus to produce bread dough
by a machine without using the chemical additives that

had been used when producing bread.

The "“orbitary stretching apparatus" as adopted in this
invention, referred to below as "a stretching apparatus

using a circular orbit revolution," is disclosed 1in



Japanese Patent Publication No. 63-54333 and Japanese
Utility Early-Publication No. 47-13493. But these
apparatuses do not have enough ability to thinly stretch
dough bread having high elasticity.

The Problem to be Resolved by the Invention

The problem to be resolved is as follows:

The guality of the bread will be imﬁroved by removing. the
contained fermented gas due to the loss of the
elasticity, which leads to the fracture of the gluten's
network structure of the inner part of the bread. The
problem -arOSe by directly adding a shearing stress
exerted by the opposite rollers used in the dough
stretching operation to obtain sheet-like dough as

conventionally made.

To remove the above-disadvantages, acid additives such as
potassium bromate or ascorbic acid were added to the
dough material to enhance the gluten structure. The
dough material in +this case was molded as pieces by
cutting sepaféte pieces. By the présent invention, it is
not necessary to add chemical additives to the material

and also it does not require a certain stationary period

for the material.

The Means to Resolve the Problem

As opposed to the prior-art method and apparatus wherein
the elasticity is broken, the present invention provides
means to extend and stretch the dough materials to an

extent that is below the yield point of the elasticity.



More specifically, a periodic strong vibration is exerted

to the dough material by freely rotatable rollers that

orbit along a circle. By using such a vibration, a
temporary flow phenomenon in the dough, called "a
thixotropy effect" will appear. By using the short

period of time that occurs during this phenomenon, the
bread dough is stretched to provide a thin sheet of bread
material without breaking the gel structure of the dough,
by not adding to the dough the so-called “tensile
stress." The thus-obtained dough material is wound up in
a bar éhapé of any continuously desired type. The rolled
material is cut to a desired length to obtain small cut
lengths of molded dough. Differing from the prior art
wherein a small piece of bread was directly molded from a
large block of the bread dough, this invention provi@es a
variety of bread that 1is equivalent to that which 1is

manually made, wilthout using the above additives.

The fluid;;y of the bread dough obtained by the
thixotropy effects is fecoverable, thus the
thinly-stretched dough produced by the present invention,
when put in a stationary condition, recovers the original
elasticity in a few minutes. Thus this differs from the
prior art, wherein a forcible <cutting operation 1is
performed to mold dough by depriving the dough of its
elasticity. Further, the use o0f the thixotropy effect
used in the present invention does not at all damage the

gluten structure in the bread dough. This invention
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provides a simple method and an apparatus to thinly

stretch bread dough.

In this invention, a rotating member having a number of
freely rotatable planetary rollers around its periphery
is provided. Bread dough 1s supplied to a conveying
device having a plurality of rollers relative to the
arcuate periphery defined by the . planetary rollers. The
conveyor's rollers ére located Dbelow the planetary
rollers. The space between the planetary rollers and the
conveyer's rollers decreases in the downst;eam -direction
and thé conveyor's rollers are made to be rotated so that
the downstream ones are driven faster than the upstream
ones. The bread dough being conveyed by the conveying
device 1s repeatedly pressed and vibrated from above by
the action of the rotating member. This brings about a
thixotropy effect in the dough to temporarily enhance the
fluidity .°f the dough. Thus it provides a great.
stretching effect. This is due to the difference in the

rotating speed of the rollers of the conveying device.
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The present invention provides a method for stretching
bread dough having the steps of revolving a rotating
member having a plurality of freely rotatable planetary
rollers mounted around the circular periphery of the
rotating member, supplying the bread dough to a conveying
device located spaced apart downwardly from the orbit of
the rotating member, the conveying device having a
plurality of rollers that rotate gradually faster from
the’ in;et to the outlet of +the conveying device,
momentarily' and repeatedly pressiﬁg the bread dough
moving on the conveying device by the rotating member
from above the conveying device, continuously vibrating
the bread dough to obtain a temporary fluidity effect in
the bread dough by using a thixotropy effect gained by
the wvibration, and decreasing the space between the
rotating member and. the conveying device and increasing
the speed of the rollers of the conveying device, to
prodﬁce a thin and stretched bread dough supplied to the

conveying device.

The present invention also provides a bread dough
stretching apparatus ha&ing a rotating 'member having a
plurality of planetary rollers that revolve along a
circular orbit and a conveying device located spaced
apart downwardly from the rotating member to stretch the
bread dough in the space, characterized in that each of

the planetary rollers of the rotating member is freely
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and rotatably mounted to shafts, a curved space \is

defined between the conveying device and the planetary
rollers located above the conveying device, the space
becoming gradually narrower from the inlet of the bread
dough to the outlet thereof, the space being defined by
each of the rollers constituting the conveying device and
the c¢ircular revolving orbit of the planetary rollers
located above the conveying device's rollers gradually
decreasing toward the outlet, and a speed-setting device
being piovided to gradually increase the speed of the
rollers of the conveying device toward the outlet, so as

to adjust the bread-dough stretching effect.

Further, +the present invention provides a bread-dough
stretching apparétus having a rotating member provided
with a plurality of planetary rollers that revolve along
a circular orbit of the same. circle and a conveying
device located spaced apart and below the rotating member
to stretch the bread dough, characterized in that the
planetary go;lers are freely and rotatably mounted to
shafts, the conveying device has a plurality of rollers
in a relation opposite to the planetary rollers so as to
gradually decrease the space from the inlet of the bread
dough to the outlet, and a drive plate is provided to
forciSly rotate the planetary rollers, the drive plate
being located along the outer orbital circle of the
planetary rollers and adjacent the inlet of the conveying

device.
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Further, the present invention provides a bread-dough
stretching apparatus having a rotating member provided
with a plurality of planetary rollers that revolve along
a circular orbit of the same circle, a conveying device
located spaced apart and below the rotating member to
stretch the bread dough, and a discharge device
positioned at the outlet of <the conveying device,
characterized in that each of the planetary the rollers
of the rotating member is freely and rotatably mounted to
shafts.at equal,6 intervals, the plurality of the rollers
of the -conVeying device is mounted so that the space
gradually decreases from the inlet of +the conveying
device toward its outlet, the rotational speed of the
rollers of the conveying device is made to increase from
the inlet to the outlet, and the rotational speed of the
roller of the conveying device that 1is positioned at the
outlet of the conveying device is made to be faster than
the discharging speed of the discharge device.

When the bréad dough passes the cbnveying device as the
planetary rollers of the rotating member rotate, the
dough located in the space is simultaneously stretched by
the planetary rollers and the rollers of. the conveying
device at least at two points, to enhance the stretching
effect. Further, the rotational speed of the roller
positioned at the outlet of the conveying device is made

to be faster than the speed of the discharge conveyor.
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Embodiment

The embodiment will now be explained. A supply conveyor
2 to convey the bread dough 1 and a conveying device 3
positioned downstream of the supply conveyor are

provided. The conveying device has a plurality of

-rollers 31-35. ‘A discharge conveyor 4 1is 1located

adjacent the conveying device 3 and downstream of it.

Above the conveying device 3 is located a plurality of
planetary rollers 5, 5'... so that they can .orbit along a

circular path.

The planetary rollers 5, 5' are freely and rotatably
mounted to shafts 6 fixed to a wheel 7. The shafts 6 are
opposite and parallel to the conveying device 3. Thus
the planetary rollers 5, 5' also move parallel to the

conveying device.

The wheel 7 is fixed to a drive shaft 8 that 1is supported
by a frame 12, and the wheel 7 is rotated by a motor 10

via a gear 9 mounted on the drive shaft 8.

A drive plate 11 is provided at a position above the
supply conveyor 2 and the downstream end thereof, so that
the outer periphery of the planetary rollers can contact

the drive plate 11. This helps impart an initial

This Sheet Has Been Replaced THIS SHEET HAS BEEN
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rotation to the freely-rcotatable planetary rollers.

The planetary rollers 5, 5' thus rotated will move on the

bread dough 1 causing it to be thinly stretched.

The zrollers 31-35 of the conveying device 3 are located
so that the distance C between the phantom circle as
depicted by the planetary rollers 5, - 5° and the
conveyor's rollers 31-35 decreases from the upstream

roller 31 towards the downstream roller 35.

The rollers 31-35 are rotated by motors 51-55 +through
drive shafts so as to rotate toward the downstream

direction.

The speed of the each of motors 51-55 can be adjusted

individually by an adjusting device 56 such as an
inverter. Thus the rotational speed of the rollers 31-35
can be increased toward the outlet (in the
dough—stretching direction) based on the_ thixotropy

effect.

In this embodiment the rollers 31-35 are made to rotate
so that thelr rotational speed becomes faster toward the
convéying direction. The increase of the rotational
speed of the rollers 31-35 1is made to be in inverse

proportion to the decrease of the space C.

The extent of the decrease of the space C, namely, the

eet Has Been Replaced
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rate of pressure, can be freely adjusted, as shown by the

arrow £, by rotating a handle 18.

The speed of the supply conveyor 2 is determined to be
the same as or less than that of the roller 31, and the
speed of the discharge conveyor 4 is determined to be the

same as or faster than that of the roller 35.

If, for instance, the space between thé adjacent

.planetary rollers 5, 5' is set to be twice as much as the

space between the rollers 31-35 of the conveying device,
the plﬁnetéry rollers 5, 5" will be be located
alternately in relation to the rollers 31-35, so that the
generating lines of the planetary rollers 5, 5' and the
rollers 31-35 of the conveying device 3 are made to meet

each other almost simultaneously.

In the second embodiment, shown in Fig. 3, the planetary
rollers 5, 5' are supported at either end of the rollers,
as opposed te the structure of Fig. 2 wherein these

rollers 5, 5' are supported in a cantilever fashion.

A rotary wheel 14 is supported by a frame 13, and a motor

pulley 16 4is mountéd on a main shaft 15 of the wheel 14.

The planetary rollexs 17, 17'...revolve as the motor

pulley 16 rotates.

The remaining structure will not be explained, as it is

Sheet Has Been Replaced
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the same as that of the first embodiment.

The effect and function of the present invention are as

follows:

The bread dough 1 conveyed by the upstream supply
conveyor 2 is supplied to the conveying device 3 and is
gripped between the group of the planetary rollers 5, 5°'
that rotate at a high speed, and the conveying device 3.
The bread dough 1s gradually stretched by rollers 31-35,
and their rotational speed is made 10 be progressively

faster to discharge the dough by the discharge conveyor
4.

The stretching effect will now be explained. When the
freely rotating planetary rollers 5, 5'...pass above the
rocllers 31-35, a repeated pressing and releasing
vibration is imparted to the bread dough, to generate a
thixotropy effect. Thus the fluidity of the elastic
dough that, normally has a low fluidity becomes

temporarily high.

The bread dough 1 thus produced, which is made to have a
high £fluidity, can easily be stretched due to the

difference in the speed of the rollers 31-35.

This Sheet Has Been Replaced
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Embodiment

. The embodiment will now be explained. A supply conveyor
2 to convey the bread dough 1 and a'conveying device 3
positioned downstream of the supply conveyor are
provided. The conveying device has a plurality of
rollers 31-35. ‘A discharge conveyor 4 is 1located

adjacent the conveying device 3 and downstream of it.

Above the éonveying device 3 is located a plurality of
planetary rollers 5, 5'... so that they can orbit along a

circular path.

The planetary rollers 5, 5' are freely and rotatably
mounted to shafts 6 fixed to a wheel 7. The shafts 6 are
opposite and parallel to the conveying device 3. Thus
the planetary rollers 5, 5' also move parallel to the

conveying device. -

The wheel 7 is fixed to a drive shaft 8 that is supported
by a frame 12, and the wheel 7 is rotated by a motor 10

via a gear 9 mounted on the drive shaft 8.

A drive plate 11 is provided at a position above the
supply conveyor 2 and the downstream end thereocf, so that
the outer periphery of the planetary rollers can contact

the drive plate 11. This helps impart an initial
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rotation to the freely-rotatable planetary rollers.

The planetary rollers 5, 5' thus rotated will move on the

bread dough 1 causing it to be thinly stretched.

The rollers 31-35 of the conveying device 3 are located
so that the distancé C between the phantom circle as
depicted by the planetary rollers S, 5°' and the
conveyor's rollers 31-35 decreases from the upstream

roller 31 towards the downstream roller 35.

The rollers 31-35 are rotated by motors 51-55 through
drive shafts so as to rotate toward the downstreah

direction.

The speed of the each of motors 51-55 can be adjusted
individually by an adjusting device 56 such as an
inverter. Thus the rotational speed of the rollers 31-35
can be increased toward the outlet {in the
dough~-stretching direction) based on tng thixotropy

effect.

In this embodiment the rollers 31-35 are made to rotate
so that their rotational speed becomes fastef toward the
conveying direction. The increase o0f the rotational
speed of the rollers 31-35 i1s made to be in inverse

proportion to the decrease of the space C.

The extent of the decrease of the space C, namely, the
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rate of pressure, can be freely adjusted, as shown by the

arrow £, by rotating a handle 18.

The speed of the supply conveyor 2 1is determined to be
the same as or less than that of the roller 31, and the
speed of the discharge conveyor 4 is determined to be the

same as or faster than that of the roller 35.

If, for instance, the space between the adjacent

planetary rollers 5, 5' is set to be twice as much as the
space between the rollers 31-35 of the conveying device, -
the plﬁnetary rollers 5, S will be be located
alternately in relation to the rollers 31-35, so that the
generating lines df the planetary rollers 5, 5' and the
rollers 31-35 of the con#eying device 3 are made to meet

each other almost simultaneocusly. }

In the second embodiment, shown in Fig. 3, the planetary
rollers 5, 5' are supported at either end of the rollers,
as opposed to the structure of Fig. 2 wherein these

rollers 5, 5' are supported in a cantilever fashion.

A rotary wheel 14 is supported by a frame 13, and a motor

pulley 16 is mounted on a main shaft 15 of the wheel 14.

The planetary rollers 17, 17'...revolve as the motor

pulley 16 rotates.

The remaining structure will not be explained, as it is
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the same as that of the first embodiment.

The effect and function of the present invention are as

follows:

The bread dough 1 conveyed by the upstream supply
conveyor 2 1s supplied to the conveying device 3 and is
gripped between the group of the planetary rollers 5, 5'
that rotate at a high speed, and the conveying device 3.
The bread dough is gradually stretched by rollers 31-35,
and the‘ir rotational speed is made to be progressively

faster to discharge the dough by the discharge conveyor
4. |

The stretching effect will now be explained. When the
freely rotating planetary rollers 5, 5'...pass above the
rcllers 31-35, a repeated pressing and releasing
vibration is imparted to the bread dough, to generate a
thixotropy effect. Thus the fluidity of the elastic
dough that, normally has a low fluidity becomes

temporarily high.

The bread dough 1 thus produced, which is made to have a
high fluidity, can easily be stretched due to the

difference in the speed of the rollers 31-35.
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The experiment showed that when the bread dough 1

received 1,000 beating actions per minute by the rollers

31-35 and the planetary rollers 5, 5'...by setting the
speed of the planetary rollers 5, 5'...as 30 and 70m per
minute, the bread dough was easily and temporarily

extended by the thixotropy effect and a stretching effect
was obtained that was not not realized by the prior-art

stretching method.

If the planetary rollers 5, 5' and the rollers 31-35
press the bread dough at least simultaneously at two
points by oppositely aligning the generating lines of the
planetary rollers and the rollers 31-35, the speed
difference at these two points of the stretching portion

will further and effectively stretch the bread dough.

As shown in Figs. 4 and 5, the bread dough is stretched
at two or three points in this stretching portion defined
by the rollers 5, 5' and rollers 31-35 and the stretching

points repeatedly vary as the rollers 5, 5' revolve.

Portions of the bread dough that are not stretched are
freely stretched without receiving external resistance

and are repeatedly stretched in the stretching area.

Since +the beating effect (thixotropy effect) can be

freely adjusted by changing the rotational speed of the

This Sheet Has Been Replaced
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wheel 7, the stretching ratio and the desired production

speed of the dough supplied can be adjusted.

In the present invention the bread dough is conveyed by a

plurality of rollers 31-35. The planetary rollexs 5,
5'... rotatably move on the upper surface linearly of the
rollers 5, 5'..., so that no frictional stresé is

imparted to ithe bread dough, and the thixotropy effect is

generated by a vibrating effect of a short frequency.

By this wvibration the thixotropy effect is obtained in
the bread dbugh 1, so that the dough easily flows and 1is
stretched by the difference in speed of the rollers 31,

32, 33, 34, and 35 of the conveying device.

The drive plate 11 helps to initially and forcibly rotate
the rollers 5, 5' to give rotational inertia to the
rollers to have them easily rotate on the upper surface
of the bread dough. Thus the bread dough supplied to the
roller 31 cannot be forcibly pulled by the planetary

rollers 5, §5'..

In this embodiment it is explained that the rotational
speed of the roiler 35 and the speed of the discharge
conveyor 4 are the same, or the speed of the discharge
conveyor 4 1s faster than the rotational speed of the
roller 35. However, the Dbread dough, after it is
stretched by the rollers 31-35, tends to shrink on the

discharge conveyor 4 due to its inherent_f}asticity, soO .

is Sheet Has Been Replaced -
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that it becomes difficult to produce bread dough having a
desired thickness. To prevent such a phenomehon, and
considering the shrinkage of the bread dough, the
rotational speed of the roller 35 or 34 can be made to be
faster than the conveying speed of the discharge conveyor
4. In this case the bread dough is greatly extended by
the roller 35 or 34 to adjust the shrinkage of the
stretched bread dough, so that dough of a desired

thickness is obtained.

The Effect of the Invention

As explained above, when the bread dough is stretched in
the present inventioh, a temporary fluidity is given to
it by the thixotropy effect, and at the same time, due to
this thixotropy effect, the bread dough can be stretched

under a low pressure.

By temporarily generating stretchability in the bread
dough, the dough is fully extended by the speed
difference of the rollers of the conveying .device. A
tfain and continuous bread dough' can be easily obtained
under a low pressure without breaking the gluten

structure of the bread dough.

Brief Description of the Drawings

Fig. 1 is an overall side view of one embodiment of the

present invention.

Flg. 2 1s a cross-sectional front view of the first

eet Has Been Replaced
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embodiment.

Fig. 3 1is a cross-sectional front view of a second

embodiment of the present invention.

Fig. 4 is an explanatory view showing the function of the

present invention.

Fig. 5 is also an’ explanatory view showing the function

of the present invention.
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Claims

1. A method for stretching bread dough having steps of
revolving a rotating menber having a plurality of freely
rotatable planetary rollers .mounted around the circular
périphery of the rotating member, supplying the bread
dough to a conﬁeying device located spaced apart
downwardly from the orbit of the rotating member, the
conveying device having a plurality of rollers that
rotate gradually faster from the 1nlet i10 the outlet of
the confeyihg device, momentarily and repeatedly pressing
the bread dough moving on the conveying device by the
rotating membexr from above the = conveying device,
continuously vibrating the ©bread dough to obtain a
temporary fluidity effect in the bread dough by using a
thixotropy effect gained by the vibration, and decreasing
the ratio of the space between'the rotating member and
the conveying device and increasing the spéed of the
rollers of the conveying device, to produge a thinly.

stretched bread dough supplied to the conveying device.

2. In. a bread-dough stretching apparatus having a
rotating member having a plurality of planetary rollers
that revolve along a circular orbit and a conveying
device located spaced apart downwardly from the rotating
member to stretch the bread dough in the space,
characterized in that each of the planetary rollers of

the rotating member is £freely and rotatably mounted to
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shafts, a curved space is defined between the conveying
device and the planetary rollers 1located above the
conveying device, the space becoming gradually narrower
from the inlet of the bread dough to the outlet thereof,
the space defined by each of the rollers constituting the
conveying device and the circular revolving orbit of the
planetary rollers located above the conveying device's
rollers gradually decreasing toward +he outlet, and a
speed-setting device 1is provided to gradually increase
the speed of the rollers of the conveying device toward

the outlet, so as to adjust the bread-dough stretching

effect.

3. In a bread-dough stretching apparatus having a
rotating member provided with a plurality of planetary
rollers that revolve along .a circular orbit of the same
circle and a conveying device located spaced apart and
below the rotating member to stretch the bread dough,
characterized in that the planetary rollers are freely
and rotatably mounted to shafts, the conveying device has
a plurality of rollers in a relation opposite to the
planetary rollers so as to gradually decrease the space
from the inlet of the bread dough to the outlet, and a
drive plate is provided to forcibly rotate the planetary
rollers, the drive plate being located along the outer
orbital circle of the planetary rollers and adjacent the

inlet of the conveying device.

4. A bread-dough stretching apparatus having a rotating
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member provided with a plurality of planetary rollers
that revolve along a circular orbit of the same circle, a
conveying device located spaced apart and below the
rotating member to stretch the bread dough, and a
discharge device positioned at the outlet of the
conveying device, characterized in- that each of the
planetary rollers of the rotating member is freely and
rotatably mounted to shafts at equal intervéls, the
plurality of the  rollers of the conveyipg device 1is
mounted so that the space gradually decreases from the
inlet of the conveying device toward its outlet, the
rotatiohal speed of the rollers of the conveying device
is made to increase from the inlet to the outlet, and the
rotational speed of the roller of the conveying device
that is pbsitioned at the outlet of the conveying device
is made to be faster than the discharging speed of the

discharge device.

5. A bread-dough stretching apparatu; of.any of claims 2,
3, and 4 whgrein the planetary rollers and the rollers of
the conveying device are located at least at two points
_to cause the planetary rollers and the rollers of the
conveying device to simultaneously face each other,

thereby to increase the stretching effect of the dough.

6. A bread-dough stretching apparatus of any of claims 2,
3, 4, and 5 wherein vibrations are given to the dough
supplied, and wherein the number of the vibrations can be

changed by varying the rotational speed of the rotating
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member, regardless of the —conveying speed of the

conveying device.

7. A bread-dough stretching apparatus of any of claims 2,
3, 5, and 6 wherein the speed of the supplying conveyor
is the same as or less than that of the ratational speed
of the upstream-end roller of the conveying device and
the speed of the discharge conveyor is the same as or
less than that - of the rotational speed of the

downstream-end roller of the conveying device.
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