Met hod and Apparatus for Continuously Shaping Bar-shaped Bread This

i nventifon' relates to an apparatus and nmethod for manufacturing various
ki-pds of bar-shaped bread, such as French bread, and nore especially to a
process of ‘conti nuously nanufacturlng bar-shaped bread of various sizes and
of uni form wei ght per un|t si ze by mnﬁdlng up a continuously fed sheet of

dough and dividin S d_dough body._ In the eror t nmet hod of
manuf act uri ng tﬁ’e%b‘ n(?sn 2B At pRe TGP RELBROR S VHe of bread to be

produced i s determ ned tghapiamoaaﬁ:ustx@g)édlsmreh;l desi %
manuf acturing that type of bread. In the prior art nethodnu ead |
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This invention relates to an apparatus and method for
manufacturing various kinds of bar-shaped bread, such as

5 French bread, and more especially to a process of
continuously manufacturing bar-shaped bread of various
sizes and of uniform weight per unit size by winding up a
continuously fed sbeet of ddugh and dividing the wound
dough body.

10 In the prior art method of manufacturing these kinds of
bread, the shape of each type of bread to be produced is
determined by an apparatus exclusively designed for
manufacturing that type of bread.

In the prior art method, bread dough is measured and

15 divided accordiﬁg to the length or thickness of the bread
to be produced, the divided bread dough is shaped into a
spheroid, the shaped bread dough is stretched into a
desired length, and then the stretched bread dough is
fermented and baked. 1In such a stretching process some

20 drawbacks are inevitable, such as the gluten network of
the bread dough being destroyed or a lower quality.

There has been no one automatic apparatus for shaping

bar-shaped bread that can freely produce bread of any

length and thickness without needing any type of extra
25 shaping process.
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e of extra shaping process.

A publication entitled A _Collection of Well-known Art,
published February 20, 1980, by the Japanese Patent
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
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
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 reqguired in which the
gluten network of the douéh 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.

A number of different aspects of the invention are set
forth in the claims.

In the accompanying drawings:-

Fig. 1 is an overall schematic side view of one of the
embodiments of the apparatus of this invention.

This g
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-2- 59165.558 A publication entitled A Collection of \Well-known Art,
publ i.shed*February 20, 1980, by the Japanese Patent O fice, shows a w nder
having a roller for winding up a continuous sheet of dough fromone of its
sides into a bar of dough. The windeB has not been used for shaping
bar - s ed bread do Y I zes, froma_ cqntj nupu
doughgq%t |£s) E'%edgf %rﬁg hal %%ﬂegg'rﬁi g ﬁ%gpslr oéégc?h)éﬁ’afgﬂaggg en be .
cut iptfo thheceeatiopis| d@inpg'dgug-h.aStahaphaemaWback in that vvhen t he
wei ght of a dough sheet to be supplied is not uniform no product of a
unlform\/\el ght can be produced. :

Figs. 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

i faces. :
pressing sur es This Sheet Has Been R ﬂrmm
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The method of this invention will now be explained by
reference to the drawings and based on one of the
19 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

i5 U.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 coptinuous bar of bread dough 5. The winder 4
rolls the sheet up from one of its edges in a direction

20 aslant its widthwise direction. It has a toothed roller
41 rotating in the direction shown by an arrow to wind up
the sheet 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

25 conveyor 8, positioned adjacent and downstream of the
conveyor 21, continuously measures the welghts of the
parts of the continuous bar of bread dough 5 being
conveyed downstream. These weights are stored in a
controller 7 along with information on the positions of

30 the parts of the bar that are weighed on the weighing
conveyor 8. These weights are measured by detecting the
distance traveled by the dough bar on the weighing
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A cutter 9 is positioned at the downstream end of and
below the uppér surface of the weighing conveyor 8.
Based on the information sent"from the controller 7 the
cutter cuts and shapes the continuous bar of bread dough
5 falling from the downstream end of the weighing
conveyor 8. That is, the cutting is done based on the
information about the measured weight or length of the
continuous bar of breéd dough 5. Because of this
arrangement, any type of bar-shaped bread can be freely
produced, ranging from French bread having a slender
shape, 50-60mm wide and about 1m long, to round bread.

The cutting operation directed by the controller 7 will

now be explained in more detail.

In a simplified first method a target weight "a" of a
product to be produced is set in advance in the
controller. 7. Then a sheet of dough 3 is produced and
fed on the-conveyot and wound into a bar of dough 5. 'The
dough bar is transferred to the weighing conveyor 8
having weiéhinq means 81. The weight A of a given unit
length L, which may be 3mm or even less, of the bar of
dough S, which is hereafter called part of the dough:
body, is measured. The measurements are stored in the
controller 7 along with other information obtained by and
fed from the detector 6, such as the distances traveled
by the the dough body on the weighing conveyor 8 during a
preset time. A length X of the bar of dough to be cut is
calculated by the controller 7 by adding weight A
obtained by the detector 6 of each part of the dough body
so that the total of the weights approximates the target
weight "a." Based on the calculated value, the
controller 7 sends a signal to the cutter 9 so that the
bar of dough is cut when the dough on the weighing
conveyor 8 has traveled just the distance X from the
position where.the previous cutting was done. After each
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As a convenlient but less accurate alternative, especially

. 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 longer than X, and can be the entire
length of the upper flight of the weighing conveyor 8§; A
is the weight of the dough body having the length L; and
"a" 1is the target weight. Based on a calculation using
the above-mentioned formula, the position of a preset
point on the bar of dough conveyed on the weighing
conveyor 8, where cutting is to be done, can be stored in
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.

|ng
t he

In either of the embodiments, a dummy cutting may be made .

at the start of the operation so as to6 set the starting

point. of the controller measurement.

"As can be understood from the explanation above, the
weight or the length of the product 11 is determined by
the time at which it is cut. As with French bread, if
the length of the product is important, the traveliné
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 as to produce products having

_preset lengths.

Further, the quantity of the products produced can also
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 dough fed from the dough-feeding device. This can be
done when a preset amount to be produced is found to be

different from the actual measurements. When any

pl ai ned



sheet of bread dough 3 of a constant width and thi cknessmSSheetHaSBeenReplacg
stret cher, such as t he(one disclosed in U S. Patent No. 4Jmﬂumﬂuuﬂl’ &e
used as the stretcher 2. A windeg 4 winds up the stretche

dough 3 into a conti nuous bar of bread dough 5. The-winder 4 rolls the
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dlrec o) as 2 toot ler 41 rotating i directi on shown by an
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Referring again to Fig. 1, a second weighing conveyor 10
may also be positioned under the cutter 9 and connected
at its downstream end to a discharging conveyor 22. The
second weighing conveyor reweighs the cut piece of the
bar of dough 11 to see if the weight of the cut piece
0 conforms to the target weight. If not, the controller 7

adjusts the timing for the rate at which the dough 1is
fed.

As shown in Fig. 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 wedge. The pressing surfaces 20 are preferably at
least 30mm thick, 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 tangential stress generated at the contact area of the’
dough bar when the pressing surfaces 20 slidably move in
‘the directions téhgential to the periphery of the bar S.

An experimental example shows that when thin pressing:
surfaces 20 are uysed, 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, 25-30mm, 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 dough bar,
the thickness can be less than 25mm. In the cutter 9,
which has the pressing surfaces shown in Fig. 2, the two

) pressing surfaces 20 are pressed against the periphery of



parts of the continuous bar of bread dough 5 being convb adbmhsm
These weiights are storgd-in a controller 7 along with i he
veyor

positions of the parts of the b that are wei ghed on t

8. These weights are neasured' detecting the di‘st ance traveled by the

dough bar on the wei ghi ng - _caonveyor nmeans Qf a rotaré encoder
d

or a?%ﬁa??nﬁﬁﬂﬂﬂw%epﬂ¥ %@c&ﬁ%ﬁdeP§2ﬁm§tF Ray bt AL TESHs? PEam end of
and hedwartha uppeénsend,acenall e hehwpi gl vg pamreayindl Swith, but

opposite toc, 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 vector, or the
torsional force, also helps the layers of the dough

10 sheets adhere to each other where they overlap at the
winding step. The toreional force also gives good
effects to the shaping of bread dough by orienting its
texture in a peripheral direction.

The arrow "4" in Fig; 5 shows the direction traveled by
15 the bar of bread dough 5 continuocusly 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 with 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 bai
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 embediments of the cutter of
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.



Based on the i nf or mat ion sent fromthe controller 7 theTkitSHe&HaCBdeR R ed
shapes~t h'e conti nuous bar of bread dough 5 falling fromt end
of the weighing conveyor 8. That is, the cutting is don mﬂ

i nformati on about the neasured weight or Iength of the contin f

bread dough 5. Because of this arrangenme® — any type of bar-shaped bread
can be freely produced, ranging from French bread haviq§$a sl ender shape,

50- 60mm wi de HhdvidbothusnReeen dhaturithe rrerpenth el RYRRFH ot at i on
directed by thshgontd ol tLrpriefdtted 0ol X6 IdsE | dn napparketas | andn a

set i n advanditpd (Y CHRITIT donEiionate, St Bt Cduced
and 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 which any bar-shaped bread of a
desired size can be produced With.sections whe;e 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-aré being produced so that
'production can easily be controlled.



fed on the conveyor and”wound into a bar of dough 5. The dough bar is
transferred to the wei ghing conveyor 8 having meighing means 81. The wei ght
A of a given unit length L, which nay be 3mmor even_less,  of the-bar—of
dough 5, which is hereafter called part of the dough bod

The neasurenents are stored in the controld e+ 7 al ong I‘M Iﬁﬁﬂm‘

I nformati on obtained by and fed fromthe detector 6,: nces
travel ed by tHzlaims dough body on the wei ghing conveyor 8 durlng a preset
time. Alength X of the bar of dough to be cut is calculated by the
controller by addi ng wei ght A obtained by the detector 6 of each part of
t he dough bodyfl'so téh d?e'irl*@f?t‘bfaﬂ’°lb'$l"1"l¥?§-‘$\b¥gfﬁ@“mr}b%?n%@@e@h%r‘?a@get
wei ght "a." BasasylwpideesalTl) Ateshped shg e steps of

5 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 dbugh sheet from one side
10 thereof to form a bar-shaped dough body (5) extendlng in
the direction the dough sheet moves,
causing the dough body to fall fréely at. the
downstream end of the conveyor, and
cutting the freely failing dough body at a preset
15 time by squeezing the dough body with a cutter (9)
having flat pre551ng surfaces.

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

20 surfaces (20) to move toward each other and to move in
directions tangential 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 timing 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.

_ This Sheet Has Been Reﬁlaced




controller 7 sends a Signal to the cutter 9 so that. the bar of dough is cut

“when, t'ke ‘dough on the wei ghi ng conveyor 8 has travel ce X
fromthe position where the previous cutting was donj(ﬂ"“ﬁﬂluflmmumﬂr
time the bar is cut the detector 6 is reset to zero so as t& r8peht The
sanme wei ghing, calculating, and cuttlngzﬂ%ocedures As a conveni ent but

w dth and thosknedts setied IS, oF 4giad 10FR| 33 ekt 1 he
fol | owi ng dough body (5) is cut by the cutter (%) 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 qutting
‘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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equation: X=Lxa/A, wherein L, unlike the preceding embodient; can be
I'onger ~t han X, and can be the entire length of the upper “‘“r“‘“‘ﬂ‘lm“\
wei ghing conveyor 8; Ais t he wei ght of the dough body |“a

and "a" .is the target weight. Based on a cal cul ation using ¢ he

above-nentioned formula, the p05|t|on of Blpreset p0|nt on the bar of dough
conveyed on the mekgrin conv%{ , Where cutting is'to be done, can be

stored in the cont g ¢ %é’tbqari‘é‘%rﬂwqteﬁlﬂba’h%ﬁﬁf t AR to

cut the bar oftod®epraiicddiattgabtadion tHETRE fferdie Bdtafedhl .tHeh £i t her

of the enbodig% s, a dummy cutting my be nmade at the start of the

operation so as to set the starting point of the controller neasurenent.
transmitting a drive signal to the conveyor to

5 compensate for the difference by increasing or
decreasing the speed of the conveyor.

8. ' The method of claim 6 or 7, including the further
steps of :
10 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 aﬁd, 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 continuoﬁsly forming bar-shaped
bread dough pieces (11), comprising

20 a horizontal conveyor means (21) suitable for a
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 thicknesé, _

25 means (4) for winding up the travélling 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 bbdy

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

Ths&maﬂm
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As can be understood ffomthe expl anation above, Lhe_m€¥gh%for‘rﬁ—”r—hgth
of the product 11 is deternmined by the tine at whi.ch

French bread, if the length of the product is inpor M‘u “i mmmm\l
di'stance of the bar. of bread dough is measured inst enmquwt and
based on the information about it the ban2can be simlarly cut so as to

produce products having preset |engths. Further, the quantity of the '
products proddeegh ceedyl £€9) bEathantedcanse eth@cprasgingweuygfiaces 42p) ece of

~cut. bar - shapego béad &ﬁnwhsnkepé URLTET M RY ERGH C88ERJoLheOELEASI NG the
velocities of the, conve ors olénb gyvolune of dough fed fromthe

dough- f eedi ngtBe$H¥R. therdeuy dﬁﬁﬁwﬁﬁ%nt%?%r%%%tt%nﬂﬂﬁ? #8%Be produced
is found to bwhen the move toward each other to cut the dough body.

5
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-shaped 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, o ‘

. 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
mean§“(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.
30
12. The apparatué of claim 11, further comprisinq
means for calculating 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, |

This Sheet Has Been Rerlaced




different fromthe actual neasurenents. When any T -6- difference is
found, <the controller 7 sends a signal to mcreaseljﬂlllmmﬂ m Imllpate at
whi ch the sheet of bread dough is fed so that the ensat ed
for. Thus, this invention can make production contr &l bash er" eferring
again to Fig. 1, a second weighing conveyd® 40 nay al so be positioned under
the cutter 9 and connected at its downstreamend to a dischargi ng conveyor-
22. The second wei®fifMy v"e‘;'&ﬂs"ﬁ”e’\'ﬁ'e#%sa thelautsignge 9 the bar of
dough 11 to semnvesgtdre, vendght of the cut piece

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 whlch 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.

’//;/
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conforms to the target Wweight. If not, the controller 7 adjusts the timng
for the .rate at which the dough is fed. As shown in Fig. 2; an enbodi nent
of the cutter 9 of this invention has two pressing surfaces 20, which are
flrat. They are unlike those 'conventional bl ades that- are shaped as a wedge.
The pressing surfaces 20 are preferabl $4af | east 30mm t hick, especially

when they cut Fre glqg Qfﬁﬁnﬁﬁgﬂ\prﬁ{;\W@ the bar of bread dough
5 are égﬁ/ﬂ_%%};g%%%A%A rouF-rEJ(}%J% Is 1s due to the effect of a tangenti al
ed a

stress ‘e contact area of the dough bar when the pressing

surf acR®S3FaFtdably nove in the digptdans tangential to the periphery of
the bar 5. An experinental exanple shows that when thin pressing

A method of manufacturing various shapes of bread that
comprises the steps of forming a continuous sheet of
bread dough (3), winding up the sheet of bread dough ,
5 traveling on a horizontal conveyor (21) from one of its sides
into a bar of bread dough (5), causing the bar to fall from
the downstream end of the conveyor, and cutting the
falling dough body into dough pieces (1ll) by means of
squeezing it with the_ -flat'surfaces (20) of a cutter (9),
l0according to its preset weight or length.

Most illustrative drawing to accompany the abstract for
publication is'Figufe 1. '



surf aces 20 are used, the resulting cut sections are rouwgh, as where
cqonventt onal sharp-edged cutting nenbers are used, instead of the

above-nentioned round surfaces. Thus, if the thickness
surface is less than a certain limt, say, 25-30nm it
cutting. This is especially true with qu ch bread, so
sections are not shaped into snooth and
on-the consistency of the dough bar, the thickness can
In the cutter 9, which has the pressing surfaces shown
pressing surfaces 20 are pressed i nst_the periphery
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und surf aces.

of the pressing
is less effective in
that the cut

However, depending .
be | ess than 25mm

in Fig. 2, the tw
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-7- the continuous bar’ ofs bread dough 5 fromtwo directi-ons, toward its
centery mhile they nove parallel with, but opposite to, each other. In Fig. .
2-the arrows "a" and "b" show the directions of the vectors of the preSS|ng
forces directed by the pressing surfaces 20 of the cutter 9 to the
periphery 5 of the bar of bread dough. 2Mfe arrow "c" shows the direction of
the vector derived fromthe two vectors conbi ned. This conbi ned vector, or.
the torsional force, also helps the |ayers of the dough sheets adhere to
each other where they overlap at the winding step. The torsional force al so

gi ves good efstl Gth?hapi ng_of bread dough by orienting its
° /\/

FIG. 3




texture in a peripheral direction. The arrow "d" in Fig. 5 shows the
directkton travel ed by the bar of bread dough 5 continuously suppli ed.

While it is thus continuously supplied, the pressing surfaces 20 nove up
and down, as shown by the arrows "e" and "e'," respectively, in Fig. 6, in
conformty with the speed wth which tB¢4bar is supplied, so as to avoid a
lag in the cutting operation. Wien the pressing surfaces 20 nove up they .
move away from each other to allow the bar of bread dough 5 to pass between
t hem and when they nove down they nove toward each other to squeeze the
dough bar. Figs. 3 and 4 show ot her enbodi nents of the cutter of this
invention. Fig. 3 and Fig. 4 have three and six

FIG. S




pressi.ng surfaces, respectively. Any of those cuttersdisclosed in U S
Pat ent« N0s. 4, 734,024 and 5, 098,273 can al so be used to.cut the bar of
bread dough 5. As stated above, this invention can achi eve the manufacture
of various sizes of bar-shaped bread by using a sinplLe process or an
apparatus of a sinple structure, and hd&g4great industrial effects in
reduci ng production costs. -8- It wll thus be seen that the present
invention, at least inits preferred forns, provides an apparatus and

FIG. 6
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me't hod™ Uyl ss of dough is continuousl ﬁg ssed
tq pr ¢ducs e - sihaped bread of a uniforn1QkﬂQ%1, t hout
destréy c%ﬁ‘ uten ng dough; and furthernore pr 'ges a

si npl & dnpdiaPys and- methOdPI&s \}fﬁ ch separate pieces of bar-sh%@ bread of
var i oysHsHAMENg:» ’é—bntii”ﬁfl@u%%@mn actured froma nass of daugh in a small
nunbei BrABYESL: andkedett WePag§ferpriovi des an apparatus and met hod by which

any bar-shaped bread of a_desired si ze can be produced with sections where
it is{cDATEh@F mmmiﬁ.éﬁéﬂ&)und; and furghernore provides an apparat us
and nethod Dy whrch the anount to be produced can be changed while

bar - shaped dough pi eces mdtiodeandeppd £ € AsWebehtoakeneuwyd Wr oduced so
t hat

Shaping Bar-shaped Bread

This invention relates to an apparatus and method for
manufacturing various kinds of bar-shaped bread, such as
French bread, and more especially to a process of
continucusly manufacturing bar-shaped bread of various
sizes and of uniform weight per unit size by winding up a
continuously fed sheet of dough and dividing the wound
dough body.

In the prior art method of manufacturing these kinds of
bread, the shape of each type of bread to be produced is-
determined by an apparatus exclusively designed for
‘manufacturing that type of bread.
In the prior art method, bread dough is measured and
divided according to the length or thickness of the bread
to be produced, the divided bread dough is shaped into a
spheroid, the shaped bread dough is stretched into a
desired length, and then the stretched bread dough 1s
fermented and baked. In such a stretching process some
drawbacks are inevitable, such as the gluten network of
the bread dough being destroyed or a lower gquality.

There has been no one automatic apparatus for shaping
bar-shaped bread that can freely produce bread of any
length and thickness without needing any type of extra
shaping process.




production can easily be controll ed. - 9- dains 1. A et hod of
continuously form ng bar-shaped bread dough pieces (11), conprising the
steps of causing a mass of bread dough (1) to continuously travel on a
hori zontal conveyor (21), stretching said travelling mass of bread dough
into a dough sheet (3) of a uniformw dth and thickness, w nding up the
travel | i ng dough sheet fromone side theTebf~to forma bar-shaped dough
body (5) extendlrgg dkg

A publication entitled A Collection of Well-known Art,
published February 20, 1980, by the Japanese Patent
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
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
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
gluten network of the douéh 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.

A number of different aspects of the invention are set
forth in the claims. '

In the accompanying drawings: -

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

embodiments of the apparatus of this invention.

This is the replacement sheet”
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the direction the dough sheet noves, causing the dough body to fall freely
at the downstream end of the conveyor, and cutting the freely falling dough
body at a preset tinme by squeezing the dough body with a cutter (9) having
flat pressing surfaces. 2. The nethod of claim11, wherein the falling
dough body is cut by sinultaneously causing the pressing surfaces (20) to
nove toward each other and to nove in directions tangential to the

peri phery of the dough body 3. The neth of claim1l or 2, wherein said
dough body (5) is cut while the pressing surfaces (20) of the cutter (9)
are reciprocdtieg aloh§ tthekitrektevplahelidgughebedpdes §abifi ngqmrsamha@

manner that td¥eytW®VEekR Lons being cut as a spheroid.

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

pressing surfaces, respectively.

+ Figs. S 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 based on one of the
embodiments of the apparatus of this invention.

In Fig. 1, a stretcher 2 continuocusly stretches a mass of
bread dough 1 supplied on a conveyor 21 into a continuocus
sheet of bread dough 3 of a constant width and thickness.
Any conventional stretcher, such as the one disclosed in
U.S. Patent No. 4,692,107, can be used as the stretcher
2. )

' A winder 4 winds up the stretched Eheet 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 direction
aslant its widthwise direction. It has a toothed roller
41 rotating in the direction shown by an arrow to wind up
the sheet 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 welghts of the
parts of the continuous bar of bread dough 5 being
conveyed downstream. These welights are stored in a
controller 7 along with information on the positions of
the parts of the bar that are weighed on the weighing
conveyor 8. These weights are measured by detecting the
distance traveled by the dough bar on the weighing

This is the replacement shee
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when the nove away from each other and nove down .when they nove toward each
ot her. 4. The met hod of any of clains 1 to 3, wherein the dough body (5)
is cut by the cutter (9) when it receives a timng signal to cut said dough
body, said signal being produced by control means (7) that senses the
wei ght of the parts of the dough body travelling on the conveyor and that
emts signals for the cutter to cut the dough body. - 10 - 5. The
nmet hod of any of clainms 1 to 3, wherein the 4 -

conveyor 8 by means of a rotary encoder or a rotary

transducer 6.

A cutter 9 1ls positioned at the downstream end of and
below the upper surface of the weighing conveyor 8.
Based on the information sent from the controller 7 the
cutter cuts and shapes the continuous bar of bread dough
5 falling from the downstream end of the weighing
conveyor 8. That is, the cutting is done based on the
information about the measured weight or length of the
continuous bar of bread dough 5. Because of this
arrangement, any type of bar-shaped bread can be freely
produced, ranging from French bread having a slendexr
shape, 50-60mm wide and about 1m long, to round bread.

The cutting operation directed by the controller 7 wil;
now be explained in more detail.

In a2 simplified first method a target weight "a" of a
product to be produced is set in advance in the
controller 7. Then a sheet of dough 3 is produced and
fed on the conveyor and wound into a bar of dough 5. 'The
dough bar is transferred to the weighing conveyor &
having weighing means 81. The wefght A of a given unit
length L, which may be 3mm or even less, of the bar of
dough 5, which 1is hereafter called part of the dough
body, is measured. The measurements are stored in the
controller 7 along with other information obtained by and
fed from the detector 6, such as the distances traveled
by the the dough body on the weighing conveyor 8 during a
preset time. A length X of the bar of dough to be cut is
calculated by the controller 7 by adding weight A .
obtained by the detector 6 of each part of the dough body
so that the total of the weights approximates the target
weight "a." Based on the calculated value, the
controller 7 sends a signal to the cutter 9 so that the
bar of dough 1s cut when the dough on the welighing:
conveyor 8 has traveled Jjust the distance X from the
position where the previous cutting was done. After each
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dough body (5) is cut by the cutter (9) when it receives a timng signal to
cut said dough body, said 'signal being produced by control neans (7) that
senses the length of the dough body that has passed a preset point on the
conveyor and that emts signals for the cutter to cut the dough body when
the sensed |l ength reaches a preset |ength. 6. A nmet hod for continuously
shapi ng bar-shaped bread dough conprising the steps of causing a mass of
bread dough (1) to be conveyed on a hogizontal conveyor (21), stretching
the mass of bread dough conveyed on the conveyor into a sheet of dough (3),
wi ndi ng up ohimke tden\hanris eutdoulye dRAGICHIN 06 alBaFeskRApd® AR SO BA
(5), causingtbheegugh tdysdme fRélghiagl,y cal ¢ ot thg9 and cutting

procedures.

As a convenient but less accurate alternative, especially
when a sheet of dough of a uniform width and thickness 1ls
fed, the length X is easily calculated from the following
equation: X=Lxa/A, wherein L, unlike the preceding
embodiment, can be longer than X, and can be the entire
length of the upper flight of the weighing conveyor 8; A
is the weight of the dough body having the length L; and
"a" 1s the target weight. Based on a calculation using
the above-mentioned formula, the position of a preset
point on the bar of dough conveyed on the weighing
conveyor 8, where cutting is to be done, can be stored in
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 to set the starting
point of the controller measurement. )

"As can be understood from the explénation above, the
weight or the length of the product 11 is determined by
the tihe at which it is cut. As with Freanch bread, %f
the length of the product is 1mportan;, the traveling
distance of the bar of bread dAough is measured instead of
the weight, and based on the information about it the bar
can be similarly cut so as to produce products having
preset lengths.

Further, the quantity of the products produced can also
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 dough fed from the dough~-feeding device. This can be
done when a preset amount to be produced {s found to be
different from the actual measurements. When any
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the falling dough body with a cutter (9) having flat pressing surfaces
(20), and including the further steps of continuously weighing each part of
t:he wound bar- shaped dough body during a given distance over which the
bar - shaped dough body passes on the conveyor, nenorizing the weights
obt ai ned along with informati on on the positions of each part of the bar-
shaped dough body where the weights were obtained, calculating the | ength
of the dough body that corresponds-té a target weight, based on the
obt ai ned wei ghts, and driving the cutter based on the calculated | ength so
that the dé$iffed drngt hsoffomach rdspestntveobhersitapeends a signal to

increase or decrease the rate at which the sheet of bread
dough is fed so that the difference is compensated for.
Thus, this invention can make production control easier.

Referring again to Fig. 1, a'second weighing conveyor 10
may also be positioned under the cutter 9 and connected
at its downstream end to a discharging conveyor 22. The
second weighing conveyor reweighs the cut piece of the
bar of dough 11 to see 1f the weight of the cut piece
conforms to the target weight. If not, the controller 7
adjusts the timing for the rate at which the dough is
fed.

As shown in PFPig. 2; an embodiment of the cutter 9 of this
invention has two pressing surfaces 20, which are flat.
They are unlike those conventional blades that are shaped
as a wedge. The pressing surfaces 20 are preferably at
least 30mm thick, especially when they cut French bread.
Thus, the sections where the bar of bread dough 5 are cut -
- are smooth and rouﬁd. This is due to the effect of a
tangential stress generated at the contact area of the’
dough bar when the pressing surfaces 20 slidably move in
‘the directions tangential to the pefiphery of the bar 5.

An experimental example shows that when thin pressing
surfaces 20 are uyused, the resulting cut sections ar;
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, 25-30mm, it is less effective
in cutting. This i{s especially true with French bread,
sOo that the cut sections are not shaped into smocoth and

round surfaces.

However, depending on the consistency of the dough bar,
the thickness can be less than 25mm. In the cutter 9,
which has the pressing surfaces shown in Fig. 2, the two
pressing surfaces 20 are pressed against the periphery of
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br ead dough piece is obtained. 7. The nethod of claim6, including the
further steps of calculating the anount of the dough product, in total
wei ght or number of pieces, produced during a preset period, conpari ng
t he obtained ambunt with a target anount to be produced, to obtain the
di fference between them and transmitting a drive signal to the conveyor to
conpensate for the difference by increasing or

-7 -

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
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 vector, or the
torsional force, a;so helps the layers of the dough
sheets adhere to each other where they overlap at the
winding step. The torsiocnal force also gives good
effects to the shaping of bread dough by orienting its
texture in a peripherai direction.

The arrow "d" in Fig. S5 shows the direction traveled by’
the bar of bread'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 with the speed
with which the bar is supplied, so as to avoid a lag in
the cutting opération, When the pressing surfaces 20
move up they move away from each other to allow the bar
of bread dough 5 to pass between thgm, and when they move
down they move toward each other to squeeze the dough
bar.

Figs. 3 and 4 show other embodiments of the cutter of
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 S.

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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decreasi ng the speed of the conveyor. 8. The nethod of claim6 or 7,

I ncluding the further steps of weighing the cut bar-shaped bread dough
pireces (11) and conparing the weight of each of the cut bar-shaped bread
dough pieces with the standard weight and, if there is any difference

bet ween them adjusting the tinme at which8&he dough body is cut and/or the
rate the nass of bread dougﬁhls fed. 9. An apparatus for contlnuously

forming bar-s PR ddeY the REFRANGi Ny enHiRt « 3 al
conveyor rreansLdéshﬁ ﬁUIiﬁ)lﬁéer&mﬁ e qbyIgin (dppd ratusivend
t hereon, method by which a continuously fed mass of dough is
continuously processed to produce separate pieces of
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
small number of steps; and furthermore provides an
apparatus and method by which 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
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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Aeans. (2) for stretching sai-d travelling mass of bread dough into a dough

sheet (3) of a uniform breadth and thickness, neans_44;_LOL_mmndLng_up_the

travel | i ng dough-sheet from one side thereof to form
body (5) extending in the direction of the novenent and
means (9) for cutting the falling dough-bedy positio eam

end of said conveyor nmeans bel ow the | evel of the upper surface of sald

conveyor nmean&laglé cutting neans having a plurality of vertical pressing
surfaces (20) to press the dough body inwardly in the horizontal direction.

10. The a aratus of cl ai further conprising neans
PP met%od of conthuousqg formgng 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
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
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
surfaces (20) to move toward each other and to move in
directions tangential to the periphery of the dough body

(5)-

3. The method of claim 1 or 2, wherein said dough body
(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.

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 timing signal to cut said dough body, said signal
being produced by control means (7) that senses the
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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fdr reciprocating the cutter (9) along the dlrectlon \body
(5)-falls to cause the pressing surfaces (20) to ane u
avay from each other to receive the dough body betmeen to ane

down when the nove toward each other to cut the dough b °11 An
apparatus for continuously form ng bar-s Qped br ead dough pi eces (11),

fonpr|5|ng a gonveypL ﬁg?ﬂéd(g%)aﬁy é? %f or f”ﬂ? %ﬁi ygh to
ravel thereon, neans stre HE mass brea ough conveyed
on the conveyéPuﬁﬁahngnﬂé)a1§h§EF by the cutter (9) when it recelVeS

a timing signal to cut said dough body, said signal

being produced by control means (7) that senses the

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.

" 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
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 ’ _

continuously weighing each part of the wound bar-
shaped dough body during a given distance over which the

.bar-shaped ddugh body passes on the conveyor,

memorizing the weights obtained along with

‘information on the positions of each part of the bar-
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
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 '

calculating the amount of the dough product, in
total weight or number of pieces, produced during a

preset period,
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dough- (3), nmeans (4) for winding up on the conveyor—+eans the travelling
dough sheet into a bar-shaped dough body (5), neans ' lu
travel I i ng dough body to fall freely, and means (9) Bm‘ﬁm!i“ﬂﬂ‘ma i ng
surfaces (20) for cutting the falling dough body, ant%lUt r m nél udi ng

means (8) for continuously wei ghing each rT of the wound bar-shaped dough

body during a given distance qver ich 1 he bar-shaped dough bod sses on
the conveyor, mean§°FPRFIIE rﬁg}ﬁ)r‘? 'W%%é’%rﬁhtwsl &h q/ﬁqﬁjf' i tion

on the positi duos bef pracduqest,t tof dbtmibarthes bfde rémogh Hednkeexh enheent he
wei ghts were ghtqained, nmeans (7) for calculating the length of the dough
transmitting a drive signal to the conveyor to
compensate for the difference by increasing or
decreasing the speed of the conveyor.

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
at which the dough body is cut and/or the rate the mass
of bread dough is fed.

9. An apparatus for continuohsly forming bar-shaped
bread dough pieces (11), comprising

a horizontal conveyor means (21) suitable for a
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 travélling 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
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.

10. The apparatus of claim 9, further comprising means
for reciprocating the cutter (9) along the direction the
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body that corresponds to a target weight, based on thé obtai ned weights,
and nmeans (7) for driving the cutting nmeans based on t h|pgt h
so that the desired | ength of each respective bar-shadmmﬁmmlm"ﬂmﬂrece
i s obtained. 12. The apparatus of claim 11, further conpritsihg teahs ¥or

cal cul ating the amount of the dough produk2 ,-in total weight or nunber of

pi eces, produced during aﬁfreset period, nmeans for -conparing the obtained
anount with adcXgfeoiyod® tfrlde progasse tbeobrassiagy syirffagesnd@Met ween

t hem 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
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-shaped dough
body (5), means for causing the travelling dough body to
fall freely, and means (9) having flat pressing surfaces
(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
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
body that corresponds to a target weight, based on the
obtained weights, and

meané-(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 calculating the amount of the dough
product, in total weight or number of pieces, produced

during a preset period,

means for comparing the obtained amount with a
target amount to be produced to obtain any difference
between them,

- ‘ 1 o en ) nt § i
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- 13 - .-means for transmtting a drive signal to th s for

conpensating for any difference by increasing or decy | of
the conveyor. 13. The apparatus of claim 11l or 12,- mem;“ﬂguﬂgﬁ nmeans
(10) for weighing each of the dough pieces (11) cut s Of « dough
(5), neans for conparing the weight of eaxh -of the. cut. dough pieces with
the target weight, nmeans for adjusting the tinme at which the dough body is

cut, and nmeans for ™R tiAy trRnSmHtE ing whidstivene isnssl dfo 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
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
‘'between the weight of each of the cut dough body pieces
and the target weight can be compensated for.

Lol " 0;."—-"-' “h el
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bread dough is supplied whereby any difference found between the wei ght of
each of the cut dough body pieces and the target wei ght can be conpensated
f or. '

- 14 -

METHOD AND APPARATUS FOR CONTINUOUSLY SHAPING
BAR-SHAPED BREAD

Abstract: Abstract

A method of manufacturing various shapes of bread that
comprises the steps of forming a continuous sheet of
bread dough (3), winding up the sheet of bread dough

traveling on a horizontal conveyor (21) from one of its sides
into a bar of bread dough (5), causing the bar to fall from 5
the downstream end of the conveyor, and cutting the
falling dough body into dough pieces {11l) by means of
squeezing it with the flat surfaces (20) of a cutter (9),
according to its preset weight or length.

Most illustrative drawing to accompany the abstract for

; publication is Figufe 1.




