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Met.hod and Apparatus for Cont.inuously 

Shaping Bar-shaped Bread 

This Sheet Ras B 

.1111101~ 

This invent.ion relates t.o an apparat.us and met.hod for 

manuf act.uring various kinds of bar-shaped bread, such as 

5 French bread, and more especially t.o a process of 

cont.inuously manuf act.uring bar~shaped bread of various 

sizes and of uniform weight. per unit. size by winding up a 

continuously fed sheet. of dough and dividing t.he wound 

dough body. 

10 In t.he prior art. met.hod of manuf act.uring t.hese kinds of 

bread, t.he.shape of each t.ype of bread t.o be produced is· 

determined by an apparatus exclusively designed for 

manufacturing t.hat. t.ype of bread. 

In t.he prior art. met.hod, bread dough is measured and 

15 divided according t.o t.he length or t.hickness of t.he _?read 

t.o be produced, ~he divided bread dough is shaped int.a a 

spheroid, t.he shaped bread dough is st.ret.ched int.a a 

desired length, and t.hen t.he st.ret.ched bread dough is 

ferment.ed and baked. In such a st.ret.ching process some 

20 drawbacks are inevit.able~ such as t.he glut.en net.work of 

t.he bread dough being destroyed or a lower qualit.y. 

There has been no one aut.omat.ic apparat.us for shaping 

bar-shaped bread t.hat. can freely produce bzead of any 

lengt.h and t.hickness wit.bout. needing any t.ype of extra 

25 shaping process • 
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A publication entitled A Collection of Well-known Art, 
published February 20, 1980, by the Japanese Patent 

5 Office, shows a winder having a roller for winding up a 

continuous sheet of dough from one of its sides into a 

bar of dough. 

The winder has not been used for shaping bar-shaped 
10 bread dough of various sizes from a continuously fed 

sheet of dough. It is used for obtaining a long rolled­

up product that may then be cut into pieces of rolled-up 

dough. It has a drawback in that when the weight of a 

dough sheet to be supplied is not uniform, no product of 

15 a uniform weight can be produced. 

Therefore, when high-quality bar-shaped bread of various 
sizes is prepared from a continuously fed mass of dough, 
an apparatus and method has been required in which the 

20 gluten network of the dough is not destroyed and a 

product of a uniform weight, which is not too soft, has 

a proper toughness to the teeth, and that has smoothly 
shaped surfaces where it is cut, can be produced. 

25 A number of differen~ aspects of the invention are. set 
forth in the claims. 

In the accompanying drawings:-

30 Fig. 1 is an overall schematic side view of one of the 

embodiments of the apparatus of this invention. 
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Fig. 2 is a sketch explaining the process of shaping each 

of the sections being cut as a spheroid. 

Figs. 3 and 4 show the cutters having three and six 

pressing surfaces, respectively. 

5 Figs. 5 and 6 are sketches explaining the cutting 

function of the cutter of this invention, having thick 

pressing surfaces. 

The method of this invention will now be explained by 

reference to the drawings and ba~ed on one of the 

10 embodiments of the apparatus of this invention. 

In Fig~ 1, a stretcher 2 continuously stretches a mass of 

bread dough 1 supplied on a conveyor 21 into a continuous 

sheet of_bread dough 3 of a constant width and thickness. 

Any conventional stretcher; such as the one disclosed in 

15 o.s. Patent No. 4,692,107, can be used as the stretcher 

2 • 

A winder 4 winds up the stretched sheet of bread dough 3 

into a continuous bar of bread dough s. The winder 4 

rolls the sheet up from one of its edges in a direQtion 

20 aslant its widthwise direction. It has a toothed roller 

25 

41 rotating in the direction shown by an arrow to wind up 

the she~t of bread dough. Any conventional side winder, 

such as those that are disclosed in the above-mentioned 

publication, can be used as the winder 4. A weighing 

conveyor 8, positioned adjacent and downstream of the 

conveyor 21, continuously measures the weights of the 

parts of the continuous bar of bread dough 5 being 

conveyed downstream. These weights ·are sto~ed in a 

controller 7 along with information on the positions of 

30 the parts of the bar that are weighed on the weighing 

conveyor a. These weights are measured by detecting the 

distance traveled by the dough bar on the weighing 
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conveyor 8 by means of a rotary encoder or a rotary 

transducer 6. 

A cu~t.er 9 is positioned at. t.he downstream end of and 

below the upper surface of the weiqhinq conveyor 8 • ... 
5 Based on the information sent. from t.he cont.roller 7 t.he 

cut.t.er cut.s and shapes the continuous bar of bread dough 

5 falling from the downstream end of the weiqhing 

conveyor a. That. is, t.he cutt.inq is done based on the 

information about. the measured weight. or length of the 

10 cont.inuous bar of bread dough 5. Because of this 

arrangement., any t.ype of bar-shaped bread can be freely 

produced, ranging from French· bread having a sl.e_nder 

shape, 50-60mm wide and about. lm lonq, to round bread. 

The cut.ting operation directed by the cont.roller 7 wil.l 

15 now be explained in more detail. 

In a simplified first. met.hod a target. weight. "a" of a 

product. t.o be produced is set. in advance in t.he 

cont.roller.7. Then a sheet. of dough 3 is produced and 

fed on t.he conveyor and wound int.o a bar of dough 5. 'The 

20 dough bar is t.ransferred t.o t.he weighing conveyor 8 

having weighing means 81. The weight. A of a given unit. 

length L, which may be 3mm or even less, of t.he bar of 

dough 5, which is hereaft.er called part. Of t.he doug~· 

body, is measurad. The measurements are stored in t.he 

25 cont.roller 7 along wit.h ot.her information obtained by and 

fed from t.he det.ect.or 6, such as t.he distances t.raveled 

by t.he t.he dough body on t.he weiqhinq conveyor 8 during a 

preset. t.ime. A length X of t.he bar of dough to be cut. is 

calculat.ed by t.he cont.roller 7 by adding weight. A 

30 obtained by t.he det.ect.or 6 of each part. of t.he dough body 

so that. t.he tot.al of t.he. weight.s approximat.es t.he t.arget. 

weight "a." Based on t.he calculated value, t.he 

controller 7 sends a signal t.o t.he cutter 9 so t.hat. t.he 

bar of dough is cut. when the dough on t.he weighing 

35 conveyor 8 has t.ravel.ed just. the distance X from t.he 

position where t.he previous cut.t.inq was done. Aft.er each 
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time the bar is cut the detector 6 is reset to zero so as 
to repeat the same we~ghing, calculating, and cutting 
procedures. 

As a convenient but less accurate alternative, especially 
5 when a sheet of dough of a uniform width and thickness is 

fed, the length x is easily calculated from the following 
equation: X•Lxa/A, wherein L, unlike the preceding 
embodiment, can be lonqer than X, and can be the entire 
length of the upper flight of the weighing conveyor 8~ A 

10 is the weight of the dough body having the length L; and 
"a" is the target weight. Based on a calculation using 
the above-mentioned formula, the position of a· p~eset 
point on the bar of dough conveyed on the weighing 
conveyor 8, where cutting is to be done, can be stored in 

15 the controller 7 so that the controller 7 can send a 
signal to cut the bar of dough when that position comes 
to the cutter 91. 

In either of the embodiments, a dummy cutting may be made 
at the start of the operation so as t~ set the starting 

20 point of the controller measurement. 

As can be understood from the explanation above, the 
weight or the lenqth of the product 11 is determined by 
the time at which it is cut. As with French bread, if 
the lenqth of th~ product is important, the traveling 

25 distance of the bar of bread dough is measured ·instead of 
the weight, and based on the information about it the bar 
can be similarly cut so a~ to ~roduce products having 
preset lengths. 

Further, the quantity of the products produced can also 
30 be changed while the target weight of a piece of cut 

bar-shaped bread can be kept uniform by increasing or 
decreasing the velocities of the conveyors or the volume 
of douqh fed from the dough-feeding device. This can be 
done when a preset amount to be produced is found to be 

35 different from the actual measurements. When any 
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difference is found, the controller 7 sends .a siqnal to 

increase or decrease the rate at which the sheet of bread 

douqh is fed so that the difference is compensated for. 

Thus, this invention can make production control easier. 

Referrinq aqain to Fiq. 1, a second weiqhinq conveyor 10 

may also be positioned under the cutter 9 and connected 

at its downstream end to a discharqinq conveyor 22. The 

second weighing conveyor reweighs the cut piece of the 

bar of dough 11 to see if the weiqht of the cut piece 

.0 conforms to the tarqet weight. If not, the controller 7 

adjusts the timing for the rate at which the douqh is 

fed. 

As shown in Fiq. 2, an embodiment of the cutter 9 of this 

invention has two pressing surfaces 20, which are flat. 

5 They are unlike those conventional blades that are shaped 

as a wedqe. The pressing surfaces 20 are preferably at 

least 30mm th~ck, especially when they cut French bread. 

Thus, the sections where the bar of bread dough 5 are cut 

are smooth and round. This is due to the effect of a 
0 tanqential stress generated at the contact area of the 

douqh bar when· the pressinq surfaces 20 slidably move in 

the directions tangential to the periphery of the bar 5. 

An experimental example shows that when thin pressinq· 

surfaces 20 are ~sed, the resulting cut sections are 

5 rough, as where conventional sharp-edged cutting members 

are used, instead of the above-mentioned round surfaces. 

Thus, if the thickness of the pressing surface is less 

than a certain limit, say, 25-JOmm, it is less effective 

in cutting. This is especially true with French bread, 

so that the cut sections are not shaped into smooth and 

round surfaces. 

However, depending on the consistency of the douqh bar, 

the thickness can be less than 25mm. In the cutter 9, 

which has the pressing surfaces shown in Fig. 2, the two 

pressing surfades 20 are pressed aqainst the periphery of 
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the continuous bar of bread dough 5 from two directions, 

toward its center, while they move parallel with, but 

opposite to, each other. In Fig. 2 the arrows "a" and 

"b" show the directions of the vectors of the pressing 

5 forces directed by the pressing surfaces 20 of the cutter 

9 to the periphery 5 of the bar of bread dough. The arrow 

"c" shows the direction of the vector derived from the 

two vectors combined. This combined v~ctor, or the 

torsional force, also belps the layers of .the dough 

10 sheets adhere to each other where they overlap at the 

winding step. The torsional force also gives good 

effects .to the shaping of bread dough by orienting its 

texture in a peripheral direction. 

The arrow "d" in Fig. 5 shows the ~irection traveled by 

15 the bar of bre~d dough 5 continuously supplied. While it 

is thus continuously supplied, the pressing surfaces 20 

move up and down, as shown by the arrows "e" and "e'," 

respectively, in Fig. 6, in conformity wrth the speed 

with which the bar is supplied, so as to avoid a lag in 

20 the cutting operation. When the pressing surfaces 20 

move up they move away from each other to allow the bar 

of bread dough 5 to pass between them, and when they move 

down they move toward each other to squeeze the dough 

bar. 

.. .,~ 

25 Figs. 3 and 4 show other embodiments of the cutter af 

this invention. Fig. 3 and Fig. 4 have three and six 

pressing surfaces, respectively. Any of those cutters 

disclosed in U.S. Patent Nos. 4,734,024 and 5,098,273 can 

also be used to cut the bar of bread dough 5. 

30 As stated above, this invention can achieve the 

manufacture of various· sizes of bar-shaped bread by using 

a simple process or an apparatus of a simple structure, 

and has great industrial effects in reducing production 

costs. 
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It will thus be seen that the present invention, at 

least in its preferred forms, provides an apparatus and 

method by which a continuously fed mass of dough is 

continuously processed to produce separate pieces of 

5 bar-shaped bread of a uniform weight, without destroying 

the gluten network of the dough; and furthermore 

provides a simple apparatus and method in which separate 

pieces of bar-shaped bread of various sizes are 

continuously manufactured· from a mass of dough in a 

10 small number of steps; and furthermore provides an 

apparatus and method by ~hich any bar-shaped bread of a 

desired size can be produced with sections where it is 

cut that are smooth and round; and furthermore provides 

an apparatus and method by which the amount to be 

15 produced can be changed while bar-shaped dough pieces of 

a desired uniform weight· are being produced so that 

production can easily be controlled. 
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1. A method of continuously forming bar-shaped bread 

dough pieces (11), comprising the steps of 

causing a mass of bread dough (1) to continuously 

travel on a horizontal conveyor (21), 

stretching said travelling mass of bread dough into 
a dough sheet (3) of a uniform width and thickness, 

winding up the travelling dough sheet from one side 
10 thereof to form a bar-shaped dough body (5) extending in 

the direction the dough sheet moves, 

causing the dough body to fall freely at.the 

downstream end of the conveyor, and 

cutting the freely falling dough body at a preset 
15 time· by squeezing the dough body with a cutter (9) 

having flat pressing surfaces. 

2. The method of claim 1, wherein the falling dough 
body is cut by simultaneously causing the pressing 

20 sur~aces (20) to move toward each other and to move in 

directions tangenti~l to the periphery of the dough body 
( 5) • 

3. The method of claim 1 or 2, wherein said dough body 
25 (5) is cut while the pressing surfaces (20) of the· · 

cutter (9), are reciprocated along the direction the 
dough body is falling in such a manner that they move up 
when the move away from each other and move down when 
they move toward each other. 

30 

4. The method of any of claims 1 to 3, wherein the 

dough body (5) is cut by the cutter (9) when it receives 
a timin~ signal to cut said dough body, said signal 

being produced by control means (7) that senses the 
35 weight of the parts of the dough body travelling on the 

conveyor and that emits signals for the cutter to cut 
the dough body. 
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5. The method of any of claims 1 to 3, wherein the 

dough body (5) is cut by the cutter (9) when it receives 

a timing signal to cut said dough body, said signal 

being produced by control means (7) that senses the 

5 length of the dough body that has passed a preset point 

on the conveyor and that emits signals for the cutter to 

cut the dough body when the sensed length reaches a 

preset length. 

10 6. A method for continuously shaping bar-shaped bread 

dough comprising the steps of causing a mass of bread 

dough (1) to be conveyed on a horizontal conveyor (21), 

stretching the mass of bread dough conveyed on the 

conveyor into a sheet of.dough (3), winding up on the 

15 conveyor the dough sheet into a bar-shaped dough body 

(5), causing the dough body to fall freely, and cutting 

the falling dough body with a cutter (9) having flat 

pressing surfaces (20), and including the further steps· 

of 

20 continuously weighing each part of the wound bar-

shaped dough body during a given distance over which the 

.bar-shaped dough body passes on the conveyor, 

.memorizing the weights obtained along with 

information on the positions of each part of the bar-

25 shaped dough body where the ·weights were obtained;­

calculating the length of the dough body that 

corresponds to a target weight, based on the obtained 

weights, and 

driving the cutter based on the calculated length 

30 so that the desired length of each respective bar-shaped 

bread dough piece is obtained. 

7. The method of claim 6, including the further steps 

Of 

35 calculating the amount of the dough product, in 

total weight or number of pieces, produced during a 

preset period, 
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comparing the obtained amount with ~ target amount· 

to be produced, to obtain the difference between them, 

and 

transmitting a drive signal to the conveyor to 

5 compensate for the difference by increasing or 

decreasing the speed of the conveyor. 

10 

8. The method of claim 6 or 7, including the further 

steps of 

weighing the cut bar-shaped bread dough pieces (11) 

and 

comparing the weight of each of the cut bar-shaped 

bread dough pieces with the standard weight and, if 

there is any difference between them, adjusting the time 

15 at which the dough body is cut and/or the rate the mass 

of bread dough is fed. 

9. An apparatus for continuously forming bar-shaped 

bread dough pieces (11), comprising 

20 a horizontal conveyor means (21) suitable for a 

25 

mass of bread dough (1) to travel thereon, 

means (2) for stretching said travelling mass of 

bread dough into a dough ·sheet (3) of a uniform breadth 

and thickness, 

means (4) for winding up the travelling dough· sheet 

from one side thereof to form a bar-shaped dough body 

(5) extending in the direction of the movement of the 

dough sheet, and 

means (9) for cutting the falling dough body 

30 positioned at the downstream end of said conveyor means 

below the level of the upper surface of said conveyor 

means, the cutting means having a plurality of vertical 

pressing surfaces (20) to press the dough body inwardly 

in the horizontal direction. 

35 

10. The apparatus of claim 9, further comprising means 

for reciprocating the cutter (9) along the direction the 
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dough body (5) falls to cause the pressing surfaces (20) 
to move up when they move away from each other to 
receive the dough body between them and to move down 
when the move toward each other to cut the dough body. 

11. An apparatus for continuously forming bar-shaped 
bread dough pieces (11), ·comprising a conveyor means 
(21) suitable for a mass of bread dough to travel 
thereon, means (2-) for stretching the mass of bread 

10 dough conveyed on the conveyor means into a sheet of 
dough (3), means (4) for winding up on the conveyor 
means the travelling dough sheet into a bar-s~aped dough 
body (5), means for causing the travelling dough body to 
fall freely, and means (9) having flat pressing surfaces 

15 (20) for cutting the falling dough body·, and further 
including 

means (8) for continuously weighing each part of 
the wound bar-shaped dough body during a given distance 
over which the bar-shaped dough body passes on the 

20 conveyor, 

means (7) for memorizing the weights along with· 
information on the positions of each part of the bar­
shaped dough body where the weights were obtained, 

means (7) for calculating the length of the dough 
25 body that corresponds to a target weight, based on- the 

obtained weights, and 

30 

-.. 
means (7) for driving the cutting means based on 

the calculated length so that the desired length of each 
respective bar-shaped bread dough piece is obtained. 

12. The apparatus of claim 11, further comprising 
means for cal.culating the amount of the dough 

product, in total weight or number of pieces, produced 
during a preset period, 

35 means for comparing the obtained amount with a 
target amount to be produced to obtain any difference 
between them, 
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means for transmitting a drive signal to the 
conveyor, and 

means for compensating for any difference by 
increasing or decreasing the speed of the conveyor. 

13. The apparatus of claim 11 or 12, further comprising 
means (10) for weighing each of the dough pieces 

(11) cut from the bar of dough (5), 
means for comparing the weight of each of the cut 

10 dough pieces with the target weight, 
means for adjusting the time at which the dough 

body is cut, and 

means for adjusting the rate at which the mass of 
bread dough is supplied whereby any difference found 

15 between the weight of each of the cut dough body pieces 
and the target weight can be compensated for. 

liiDif 


