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Title of Invention: Method and Apparatus for Stretching Bread 
Dough and the Like ~ 

Detailed Description of the Invent.ion 

Industrial Field 

This invent.ion relat.es t.o. a met.hod and an apparatus for 

st.retching highly elast.ic ma t.erials such as bread dough. . . 

More specifically, t.his invent.ion provides high-qualit.y 

bread by cont.inuo~sly st.retching bread dough or t.he like 

t.hat. is supplied continuously by a conveyor t.o obtain 

thin sheet-like bread doug;ti by using a simple vibratory 

conveying effect. 

Prior Art. 

Molding elastic materials has before now only been made 

• by a·dding to the conventional materials a stress that. is 

above the yield point. of the materials. 

In this case, however, the lost. elasticity cannot. be 

recovered of it.self. Thus in producing foods, especially 

bread, t.hat require elasticity as their important 

condition, a skilled manual operation has always been 

necessitated. 

When bread is automatically produced by a machine, ·the 

elasticity of t.he material has always been impaired while 

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

even:• little, it. is difficult. to produce bread having a 

.t~:,st.e that. is the same as t.hat. of bread made by a skilled 
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ope rat.or. Thus by potassium bromat.e and t.he like t.hat. 

was mixed in t.he material as a chemical additive, t.he 

elast.icit.y of t.he "membrane-forming function" was 

recovered by put.ting t.he molded dough material for a 

certain period under a st.at.ionary condition t.o recover 

the elast.icit.y t.hat. was lost. during t.he t.ime t.he material 

was being molded by machines. 

As is clear, t.he bread dough was st.retched and molded 

either by wearing out. t.he inherent. elast.icit.y of the 

dough, or by using a screw conveyor mechanism and the 

like a t.wist.ing stress was exerted t.o t.he dough material 

t.o break t.he glut.en's gel st.ruct.ure t.o deprive the 

material of its elast.icit.y, and t.he elasticity was 

recovered by adding a chemical addi t.i ve. However, when 

the bread made by bread-ma,king machines is compared to 

manually prepared bread, it. is seen t.hat. t.he former 

brings about. an inferior taste and the solution of t.he 

problem by using a chemical additive was an unnatural 

approach. 

To resolve t.he above problems, t.he present. invent.ion 

provides a met.hod and an apparat.u~ t.o produce bread dough 

by a machine wit.bout. using t.he chemical additives that 

had been used when producing bread. 

The 11 orbit.ary stret.c.hing apparatus" as adopted in t.his 

invent.ion, referred t.o below as "a st.retching apparatus 

using a circular orbit. revolution," is disclosed in 
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Japanese Patent Publication No. 

Ut_ili ty . Early-Publication No. 

63-54333 and Japanese 

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 quality of the bread will be improved 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 o_f 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 separate pieces. By the present 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 t.o extend and stretch the dough materials to an 

extent that. is below the yield point. of the elasticity. 
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More specifically, a periodic strong vibration is exerted 

t.o the dough mat.erial by freely rot.at.able rollers t.hat. 

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 t.o the dough the so-called "tensile 

stress." The thus-obtained dough material is wou~d up in 

a bar shap~ of any continuously desired type. The rolled 

material is cut. t.o 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 invent.ion provides a 

variety of bread that is equivalent to that which is 

manually made, without. using the above additives. 

The fluidity of the bread dough obtained by the 

thixot.ropy effects is recoverable, thus the 

thinly-st.retched 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 is 

performed t.o mold dough by depriving the dough of it.s 

elast.ici ty. Further, the use of the thixotropy effect. 

used in the present. invent.ion does not. at all damage the 

gluten structure in the bread dough. This invention 
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provides a simple met.hod and an apparatus t.o thinly 

stretch bread dough. 

In this invention, a rotating member having a number of 

freely rot.a table planetary rollers around its periphery 

is provided. Bread dough is supplied t.o a conveying 

device having a plurality of rollers relative t.o the 

arcuat.e periphery defined by the.planetary rollers. The 

conveyor's rollers are located below the planetary 

rollers. The space bet.ween the planetary rollers and the 

conveyer' s rollers decreases in the downstream -direct.ion 

and the conveyor's rollers are made to be rotated so that. 

the downstream ones are driven fast.er than the upstream 

ones. The bread dough being conveyed by the conveying 

device is repeatedly pres.sed and vibrated from above by 

the act.ion of t.he rot.at.ing .member. This brings about. a 

t.hixot.ropy effect. in the dough t.o temporarily enhance t.he 

fluidity of the dough. Thus it. provides a great. 

st.retching effect.. This is due t.o the difference in t.be 

rotating sp~ed of the rollers of the conveyin~ device. 
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The present. invent.ion provides a met.hod for st.ret.ching 

bread dough having t.he st.eps of revolving a rot.at.ing 

member having a pluralit.y of freely rot.at.able planet.ary 

rollers mounted around t.he circular periphery of the 

rot.at.ing member, supplying t.he bread dough t.o a conveying 

device located spaced apart. downwardly from the orbit. of 

t.he rot.at.ing member, t.he conveying device having a 

plurality of rollers t.hat. rot.at.a gradually fast.er from 

t.he· inlet. t.o t.he out.let. of t.he conveying device, 

momentarily and repeat.edly pressing t.he bread dough 

moving on t.he conveying device by t.he rotat.ing member 

from above the conveying device, continuously vibrating 

the bread dough t.o obtain a temporary f luidit.y effect. in 

t.he bread dough by using a. thixot.ropy effect. gained by 

the vibration, and decreasing t.he space bet.ween the 

rot.at.ing member and. the conveying device and increasing 

the speed of t.he rollers of t.he conveying device, t.o 

produce a t.~.in and st.retched bread dough supp.lied t.o the 

conveying device. 

The present. invention also provides a bread dough 

stretching apparat.us having a rotating member having a 

plurality of planetary rollers t.hat revolve along a 

circular orbit. and a conveying device located spaced 

apart. downwardly from the rotating member to stretch t.he 

bread dough in t.he space, characterized in t.hat. each of 

the planetary rollers of the rot.at.ing member is freely 
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and rotat.ably 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 out.let thereof, the space being 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 "the outlet, 

being provided to gradually 

and a speed-set.ting device 

increase the speed of the 

rollers of the conveying device toward the out.let, so as 

to adjust the bread-dough st.retching effect. 

Further, the present invent.ion provides a bread-dough 

st.retching 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 st.retch the bread dough, characterized in that the 

planetary rollers are freely and 

shafts, the conveying device has 

rot.at.abl~ mounted to 

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 orbit.al 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 rot.at.ing member provided 

with a plurality of planetary rollers that revolve along 

a circular orbit. of t.he same circle, a conveying device 

located spaced apart and below t.he rotating member to 

stretch the bread dough, and a discharge device 

positioned at the outlet of the conveying device, 

characterized in t.hat. each of t.he planetary the rollers 

of the rotating member is freely and rot.at.ably mounted to 

shafts at equal, intervals, the plurali t.y of t.he rollers 

of the conveying device is mounted so that. the space 

gradually decreases from the inlet. of the conveying 

device toward its outlet, t.he rotational speed of the 

rollers of t.he conveying device is made t.o increase from 

the inlet to the out.let., and t.he rotational speed of the 

roller of the conveying device that is positioned at the 

outlet. of the conveying device is made to be faster t.han 

t.he discharging speed of the discharge device. 

When t.he bread dough passes the conveying device as t.he 

planetary rollers of the rot.at.ing member rot.ate, t.he 

dough located in t.he space is simultaneously stretched by 

t.he 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 out.let of t.he conveying device is made 

t.o be fast.er than t.he speed of t.he discharge conveyor. 



- 9 -

Embodiment. 

The embodiment will now be explained. A supply conveyor 

2 to convey the bread dough l and a conveyinq device 3 

positioned downstream Qf the supply conveyor are 

provided. The conveying device has a plurality of 

rollers 31-35. ·A discharge conveyor 4 is located 

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 pat.h. 

The planetary rollers 5, S' are freely and rot.at.ably 

mounted to shafts 6 fixed t.o 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 t.he 

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 mot.or 10 

via a gear 9 mounted on the drive shaft. a. 

A drive plate 11 is provided at. a posit.ion 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 
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rotation to the freely-rot.at.able planetary rollers. 

The planetary rollers 5, s• thus rotated will move on the 

bread douqh 1 causing it. t.o be thinly st.retched. 

The rollers 31-35 of the conveying device 3 are located 

so that. t.he distance c bet.ween the phantom circle as 

depicted by the planetary rollers 5 I . 5 I and t.he 

conveyor's rollers 31-35 decreases from t.he upstream 

roller 31 towards the downstream roller 35. 

The rollers 31-35 are rotated by mot.ors 51-55 through 

drive shafts so as to rot.ate 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 

invert.er. Thus the rotational speed of the rollers 31-35 

can be increased toward the outlet. {in the 

douqh-st.ret.ch~nq direct.ion) based on the_ t.hixotropy 

effect.. 

In this embodiment. the rollers 31-35 are made to rotate 

so that their rotational speed becomes faster toward the 

conveying direct.ion. The increase of the rotational 

speed of the rollers 31-35 is made to be in inverse 

proportion t.o the decrease of the space c. 

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

THIS SHEET HAS BEEN 
RE.PLACED 
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rat.e of pressure, can be freely adjusted, as shown by t.he 

arrow f, by rotating a handle 18. 

The speed of the supply conveyor 2 is determined to be 

t.he same as or less t.han t.hat. of t.he roller 31, and the 

speed of t.he discharge conveyor 4 is determined t.o be the 

same as or fast.er t.han t.hat. of the roller 35. 

If, for instance, the space bet.ween t.he adjacent. 

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

space bet.ween the rollers 31-35 of t.he conveying device, 

the planetary rollers 5, 5' will be be located 

alt.ernat.ely in relation to t.he rollers 31-35, so t.hat. t.he 

generat.ing lines of t.he planetary rollers 5, 5' and t.he 

rollers 31-35 of t.he conveyinq device 3 are made to meet. 

each ct.her almost. simult.aneo~sly. 

In the second embodiment., shown in Fiq. 3, t.he planetary 

rollers 5, 5' are supported at. either end of t.he rollers, 

as opposed t.o t.he structure of Fig. 2 wh~rein these 

rollers 5, 5' are supported in a cant.ilever fashion. 

A rotary wheel 14 is supported by a frame 13, and a mot.or 

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

The planetary rollers 17, 17' ... revolve as t.he mot.or 

pulley 16 rot.at.es. 

The remaining st.ruct.ure will not. be explained, as it. is 

THIS SHEET HAS BEEN 
REPLACED 
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the same as that. of the first. embodiment. 

The effect and funct.ion 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 t.he group of the planetary rollers 5, 5' 

t.hat. rot.ate at. a high speed, and t.he conveying device 3. 

The bread dough is gradually st.retched by rollers 31-35, 

and their rot.at.ional speed is made t.o be progressively 

fast.er t.o discharge t.he dough by the discharge conveyor 

4 . 

The stretching effect. will now be explained. When t.he 

freely rotating planetary rollers 5, 5' ... pass above the 

rollers 31-35, a repeated pressing and releasing 

vibration is imparted to t.he bread dough, to generate a 

thixot.ropy effect.. Thus t.he f luidit.y of the elastic 

dough t.ha t... normally has a low fluidi.ty becomes 

temporarily high. 

The bread dough 1 thus produced, which is made to have a 

high fluidity, can easily be st.retched due to the 

difference in the speed of t.he rollers 31-35. 

THIS SHEET HAS BEEN 
REPLACED 
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Embodiment. 

The embodiment. will now be explained. A supply conveyor 

2 t.o convey t.he bread dough l and a conveying device 3 

positioned down st.ream of t.he supply conveyor are 

provided. The conveying device has a pluralit.y of 

rollers 31-35. A discharge conveyor 4 is locat.ed 

adjacent. the conveying device 3 and downstream of it. 

Above t.he conveying device 3 is located a plurali t.y of 

planetary rollers 5, 5' ... so that. t.hey can orbit. along a 

circular pat.h. 

The planetary rollers 5, 5' are freely and rot.at.ably 

mounted to shafts 6 fixed to a wheel 7. The shafts 6 are 

opposite and parallel t.o t.he conveying device 3. Thus 

t.he planetary rollers 5, 5' also move parallel t.o the 

conveying d~vice. 

The wheel 7 is fixed t.o a drive shaft. 8 that. is supported 

by a frame 12, and t.he wheel 7 is rotated by a mot.or 10 

via a gear 9 mounted on the drive shaft. a. 

A drive plat.e 11 is provided at. a posit.ion above the 

supply conveyor 2 and the downstream end thereof, so that. 

t.he out.er periphery of t.he planetary rollers can cont.act. 

the drive plate 11. This helps impart. an init.ial 

THIS SHEET HAS BEEN 
.REPLACED 
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rot.at.ion t.o the freely-rot.at.able planetary rollers. 

The planetary rollers 5, 5' t.hus rotated will move on the 

bread dough 1 causing it. to be thinly st.retched. 

The rollers 31-35 of t.he conveying device 3 are located 

so that. the distance C bet.ween the phantom circle. as 

depicted by the planetary 'rollers 5, 5 ' and the 

conveyor's rollers 31-35 decreases from the upstream 

roller 31 tQwards t.he downstream roller 35. 

The rollers 31-35 are rotated by motors 51-55 through 

drive shafts so as to rotate toward the downstream 

direct.ion. 

The speed of the each of mot.ors 51-55 can be adjusted 

individually by an adjusting device 56 such as an 

invert.er. Thus t.he rotational speed of the rollers 31-35 

can be increased toward 

dough-st.retching 

effect.. 

direct.ion) 

the 

based 

out.let. (in the 

on the t.hixotropy 

In this embodiment. the rollers 31-35 are made t.o rotate 

so that. t.heir rotational speed becomes fast.er toward t.he 

conveying direct.ion. The increase of t.he rotational 

speed of the rollers 31-35 is made t.o be in inverse 

proportion t.o the decrease of the space c. 

The extent of t.he decrease of the space c, namely, the 

THIS SHEET HJ\.S BEEN 
REPLACED 



·--·· ·--·· ···-·-----------

- 15 -

rate of pressure, can be freely adjusted, as shown by the 

arrow f, 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 t.o be the 

same as or faster than that. of the roller 35. 

If, for inst.anc·e, the space bet.ween the adjacent 

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

space pet.ween the rollers 31-35 of t.he conveying device, 

the planet.·ary 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 t.o t.he 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 mot.or 

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

The planetary rollers 17, 17' ... revolve as the mot.or 

pulley 16 rot.at.es. 

The remaining structure will not,. be explained, as it. is 

THIS 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 t.o the conveying device 3 and is 

gripped bet.ween t.he group of the planetary rollers 5, 5' 

t.hat. rotate at a high speed, and the conveying device 3. 

The bread dough is gradually stretched by rollers 31-35, 

and their 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 

rollers 31-35, a repeated pressing and releasing 

vibration is imparted t.o the bread dough, to generate a 

thixotropy effect. Thus the fluidity of the elastic 

dough that normally has a low fluidi.ty 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. 

ii1i1iii1i11H1f 
THIS SHEET HAS BEEN 

REPLACED 
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The experiment showed that when t.he bread dough 1 

received 1,000 beat.ing actions per minute by the rollers 

31-3 5 and t.he planet.ary rollers 5, 5 • ... by set. t.ing t.he 

speed of the planet.ary rollers 5, S' ... as 30 and 70m per 

minute, the bread dough was easily and temporarily 

ext.ended by the t.hixot.ropy effect and a stretching effect. 

was obt.ained t.hat was not not. realized by the prior-art. 

st.retching met.hod. 

If t.he planetary rollers 5, S' and the rollers 31-35 

press the bread dough at least. simultaneously at two 

points by opposit.ely aligning the generating lines of t.he 

planetary rollers and the rollers 31-35, the speed 

difference at. these two points of t.he st.retching portion 

will further and effectively stretch t.he bread dough. 

As shown in Figs. 4 and 5, the bread dough is stretched 

at. t.wo or t.h.~ee points in this stretching port.J,on defined 

by the rollers 5, S' and rollers 31-35 and the stretching 

points repeat.edly vary as the rollers 5, S' revolve. 

Port.ions of the bread dough that. are not. stretched are 

freely st.retched without. receiving external resistance 

and are repeatedly st.retched in the stretching area. 

Since the beating effect (t.hixot.ropy effect) can be 

freely adjusted by changing the rotational speed of the 

THIS SHEET HAS BEt::N 
REPLACED 
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wheel 7, the st.retching ratio and the desired product.ion 

speed of the dough supplied can be adjusted. 

In the present. invent.ion t.he bread douqh is conveyed by a 

plurality of rollers 31-35. The planetary rollers 5, 

5' ... rotatably move on the upper surface linearly of the 

rollers 5, 5 f • • • I so that. no frictional stress is 

imparted to the bread dough, and the thixot.ropy effect is 

generated by a vibrating effect of a short frequency. 

By this vibration t.he t.hixot.ropy effect is obtained in 

the bread dough 1, so that the dough easily flows and is 

st.retched by t.he di ff ere nee 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, s• to give rotational inertia t.o the 

rollers to have t.hem easily rot.ate on the upper surface 

of the bread douqh. Thus the bread douqh supplied to the 

roller 31 cannot be forcibly pulled by t.!l_e planetary 

rollers 5, 5' .... 

In this embodiment. it is explained that the rotational 

speed of the roller 3 5 and t.he speed of the discharge 

conveyor 4 are the same, or the speed of the discharge 

conveyor 4 is faster than the rotational speed of the 

roller 35. However, the bread dough, aft.er it is 

st.retched by t.he rollers 31-3 5, tends to shrink on the 

discharge conveyor 4 due to its inherent. elasticity, so 

1iii1\iiii THIS SHEET HAS BEEN 
REPLACED 
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that it becomes difficult to produce bread dough having a 

desired thickness. To prevent. such a phenomenon, and 

considering t.he shrinkage of the bread dough, t.he 

rotational speed of the roller 35 or 34 can be made t.o be 

faster than the conveying speed of the discharge conveyor 

4. In this case the bread dough is greatly ext.ended by 

the roller 35 or 34 t.o adjust. t.he shrinkage of the 

stretched bread douqh, 

thickness is obtained. 

so that dough of a desired 

The Effect of the Invent.ion 

As explained above, when the bread dough is stretched in 

the present invention, a temporary fluidity is given to 

it by the t.hixot.ropy effect., and at. the same time, due to 

this t.hixot.ropy effect., the bread dough can be st.retched 

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 

thin and continuous bread dough can be easily obtained 

under a low pressure wi.thout 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. 

Fig. 2 is a cross-sectional front view of the first 

THIS SHEET HAS BEEN 
REPLACED 
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embodiment.. 

Fig. 3 is a cross-sectional front. view of a second 
embodiment. of t.he present. invent.ion. 

Fig. 4 is an explanatory view showing t.he function of t.he 
present. invent.ion. 

Fig. 5 is also an· explahat.ory view showing t.he function 
of t.he present. invent.ion. 

THIS SHEET HAS BEEN 
REPLACED 
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Claims 

1. A met.hod for st.retching bread dough having st.eps of 

revolving a rotating member having a plurality of freely 

rot.at.able planetary rollers .mount.ed around the circular 

periphery of t.he rot.at.ing member, supplying t.he bread 

dough to a conveying device located spaced apart 

downwardly from the orbit of t.he rot.at.ing member, the 

conveying device having a plurality of rollers t.hat. 

rotate gradually fast.er from t.he inlet. t.o t.he out.let. of 

t.he conveying device, momentarily and repeatedly pressing 

the bread dough moving on t.he conveying device by t.he 

rotating member from above the conveying device, 

continuously vibrat.inq t.he bread dough to obtain a 

temporary fluidit.y effect in the bread dough by using a 

thixot.ropy effect. gained by the vib~ation, and decreasing 

the ratio of the space between the rotating member and 

t.he conveying device and increasing the speed of the 

rollers of the conveying device, to produ~e a thinly 

st.retched bread dough supplied t.o 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 locat.ed spaced apart. downwardly from the rotating 

member t.o st.retch the bread dough in the space, 

characterized in that. each of t.he planetary rollers of 

t.he rot.at.inq member is freely· and rot.at.ably mounted to 

111111111111111111111111111111 
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shaft.a, a curved space is defined bet.ween t.he conveying 

device and t.he planetary rollers located above t.he 

conveying device, t.he space becoming gradually narrower 

from t.he inlet. of the bread dough to the out.let. thereof, 

the space defined by each of the rollers constituting the 

conveying device and the circular revolving orbit of t.he 

planetary rollers loc~t.ed above the conveying device's 

rollers gradually decreasing toward t.he out.let., and a 

speed-sett.ing device is provided to gradually increase 

the speed of t.he rollers of the conveying device t.oward 

the out.le.t., so as t.o adjust the bread-dough stret.ching 

effect.. 

3. In a bread-dough stretching apparatus having a 

rotating member provided with a plurality of planetary 

rollers that revel ve along .a circular orbit of t.he same 

circle and a conveying device located spaced apart and 

below the rotating member to st.retch the bread dough, 

characterized in that the planet.ary rollers are freely 

and rotat.abl1 mounted t.o shafts, the conveyin~ device has 

a plurality of rollers in a relation opposite to the 

planetary rollers so as to gradually decrease t.he space 

from the inlet of the bread dough to the outlet, and a 

drive plate is provided to forcibly rot.at.e t.he planet.ary 

rollers, the drive plate being located along the out.er 

orbital circle of the planetary rollers and adjacent. the 

inlet of the conveying device. 

4. A bread-dough stretching apparatus having a rot.at.ing 
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member provided with a plurality of planetary rollers 

t.hat. revolve along a circular orbit. of the same circle, a 

conveying device located spaced apart. and below t.he 

rot.at.ing member t.o st.retch t.he bread dough, and a 

discharge device posit.ioned at. t.he outlet. of t.he 

conveying device, charact.erized in· that. each of t.he 

planetary rollers of the rotating member is freely and 

rot.atably mounted to shaf t.s at. equal intervals, t.he 

plurality of the· rollers of the conveying device is 

mounted so that. t.he space gradually decreases from the 

inlet. of t.he conveying device toward its outlet, t.he 

rotational speed of t.he rollers of t.he conveying device 

is made to increase from t.he inLet. t.o the outlet, and the 

rotational speed of the roller of the conveying device 

t.hat is positioned at. t.he outlet of t.he conveying device 

is made to be faster than .t.he discharging speed of the 

discharge device. 

5. A bread-dough st.retching apparatus of any of claims 2, 

3, and 4 wherein the planetary rollers and t.h§ rollers of 

the conveying device are located at least at. t.wo points 

to cause t.he planetary rollers and t.he rollers of t.he 

conveying device to simultaneously face each other, 

thereby to increase t.he st.retching effect. of the dough. 

6. A bread-dough st.retching apparatus of any of claims 2, 

3, 4, and 5 wherein vibrations are given t.o t.he dough 

supplied, and wherein the number of t.he vibrations can be 

changed by varying t.he rotational speed of the rotating 
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member, regardless of t.he conveying speed of t.he 

conveying device. 

7. A bread-dough st.retching 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 rotational speed 

of the upstream-end roller of the conveying device and 

the speed of t.he discharge conveyor is the same as or 

less than that. of t.he rotational speed of t.he 

downstream-end roller of the conveying device. 
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