«[Transl ati on] DESCRI PTI ON APPARATUS AND METHOD FOR MANUFACTURI NG BREAD
*@00002* Technical Field This invention relates to an'apparatus and a

-method for nmanufacturing bread. Particularly, it relates to an apparatus

“and a nethod for placing bread dough in a baking nold. nd of

-l nvention Usually, in manufacturing bread, bread dough i SB’E@W"WMHM' tabl e
size and placed in a baking nold. Then it is baked in an final
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formand direction of the bread dough that is placed in , Hﬁﬂ E@m d.
Thus, research has been conti nue ' t he net hods br ead
dough. Various placi ng net hods a§%E§gP?ﬁEi§&ﬁ. For exanple, d4fP®* a bl ock
of bread dough is extended and shaped into sheets, these sheets are rolled

cylindrically (a bar-like form by a nolding nmachine, etc. Then, the
roll ed bread dough is curved and forned into a V-shape (disclosed in
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having a straight_placing direction along a baking nold w thout any curving
(di scl osedechniealtFiekhce Nos. 4 and 5), and adding a twist to rolled bread

dough (di scl osaghdjian reference No. 6) are also used so as to attain
hi gh-quality br . pvention relates to an apparatus and a method for

manufacturing bread. Particularly, it relates to an apparatus and a
method for placing bread dough in a baking mold.

Background of Invention

Usually, in manufacturing bread, bread dough is cut in a suitable
size and placed in a baking mold. Then it is baked in an oven after a final
fermenting of the bread dough with yeast.

Generally, the quality of the internal structure of bread that is
baked in an oven is dependent on the form and direction of the bread dough
that is placed in a bakihg mold. Thus, research has been continued to
improve the methods of placing bread dough.

Various placing methods are well known. For example, after a
block of bread dough is extended and shaped into sheets, these sheets are
rolled cylindrically (a bar-like form) by a molding machine, etc. Then, the
rolled bread dough is curved and formed into a V-shape (disclosed in
reference No. 1) and is placed in a baking mold. Placing methods for
forming an M-shape (disclosed in reference No. 2), having an alternate
placing direction for rolled bread dough (disclosed in reference No. 3),
having a straight placing direction along a baking mold without any curving
(disclosed in reference Nos. 4 and 5), and adding a twist to rolled bread

. dough (disclosed in reference No. 6) are also used so as to attain
high-quality bread.



. references described above are as follows: (1) Reference No. 1:
;}gganese Patent Gazette No. 61-19215. (See paragraph 7 and Fig. 1.) (2)

- Reference No. 2: Japanese Utility Mdel Laid-open No. 60-62281. (See Figs.
1-5.) (3) Reference No. 3: Japanese Patent Gazette No. 8-4446. (See Fig.
10.) (4) Reference No. 4: Japanese Patent Laid-open No. 11-127806. (See
claim 1 and Fig. 2.) (5 Reference No. 5: Japanese Patent No. 2876515.
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Sumrﬁary of Invention

In the conventional technology described above, rolled bread dough
is used that is formed by rolling sheets of bread dough.  In this case, air
bubbles may rise between layers of the rolled bread dough when layers of a
formed roll are slackened or gaps are generated between them. Thus the
rolled bread dough may be placed in a baking mold with the air bubbles in
it.

As a result of the air bubbles in the rolled bread dough, large air
holes may occur in baked bread and degrade the quality of it, because the
air bubbles cannot escape.from the rolled bread dough.

The present invention is intended to overcome these disadvantages
and to provide nianufacturing methods without any air holes being formed
in the baked bread.

A method according to this invention is comprised of a conveying
step to convey sheets or é continuous sheet that is formed from a block of
bread dough that is kneaded from raw materials for bread, a forming step to
form the sheets or the continuous sheet into a bar-like dough by rolling
them in a direction transverse to them or folding them, a cutting step to cut

the bar-like dough to a predetermined size, a conveying step to continuously



-themin a direction transverse to themor folding them a cutting step to
.cut the bar-like dough to a predeterm ned size, a conveying step to
-continuously 2 transfer the bar-1like pieces of dough that have been cut,
~and a placing step to place the bar-Iike pieces of dough in a baking nold
SO that at |east one cutting plane faces upward, so as to solve the above
probl em Furthernore, an apparatus according to this invention is conprised

of a convésansfenthobaelikehretss of deuglphay t i froma
hei VS bakie ehit grﬁggle g&gﬂg

‘bl ock of gr e?d d@ijgg tm i s kneaded fromraw materials
form ng afdRaeue Bargke pigeess hEdoughrinthbaking muldus ghaecit 16akp opar - | i ke

dough by Y ets iy a direction transverse to themor folding
them a g‘ﬁ%t§¢%gl%%3f§r%§?eﬂgwﬁﬁacm as fio.s¢Jxe the l@goﬂﬁﬂﬁﬂ)l’ﬁm-a predet er m ned
size, a conveyBurtherrt| oy : ~l.i ke .pi eces of. dough
that have been cut, and a p%@aﬁg{é%%%?rog 6‘?}]@08‘355}1‘3%9%@“ b%FQIPPPéegi eces
of dough Phagonyaremtp revkyssheetatorad comifiiosshest taidisPopR@dl B6ES, UPVar d,

so as to | ye he above.problem_ Before or during the cutting step to cut
the bar-| ?g’éxd%éﬁ?aiéfwg%&ﬁat itk ckeadpd feom ataso materedlsr fordbsend hat it

has an el fgrtih apparat us according to . this invention
mayt f ulrt hgrr ﬁfﬁc@ﬁﬁ ?ggﬁg%hg%n stgé-[h?lffe%q&r i%‘f)gpﬁﬁﬁéw’t‘% 8t 1o I%'@]'ltllﬂef ood
parti cl esdowgh bg relagt thes € in @adivré or..t o convey
themor it so that said bar-1i I?é doudg%%wijﬁrg?‘uggsseﬁglt?lgﬁjf glgg)\igéﬁg(ﬁ%s in
it. Accor¥iGH§tng apraratpartatent thed bandikectwogh oh 4 Hredbfvanhb@ sizd fat here

are air b tween the,layers, of the bar-1ike dough that are rolled or
fol ded, t enegér ggrcé’é‘sﬁl}“%‘rs%ﬁg%?%@r tthe barlike wieensc of doughdthaghhave t he
baki ng nipdeth &ft, tahk i ' e gt them fa upwar d t he
air bgbbl es can eg%%gaéﬁgﬁﬂpﬁgﬁﬁgﬁb{%gﬁhg{bsagq‘élﬂ%pb%?ﬁﬁﬁg%;PgﬁHB a

f er ment i Raking mpldsnthat apleasthone duteing planebiakes up2a! sb 888L Lk t he

bar-1ike thes eo%eoﬂcroblem.

Before or during the cutting step to cut the bar-like dough, said
bar-like dough may also be deformed so that it has an elliptic cross section.

The apparatus according to this invention may further be comprised
of a scattering apparatus to scatter solid food particles on the sheets or the
continuous sheet on the conveyor to convey them or it so that said bar-like
dough includes solid food particles in it.

According to the apparatus and the method of this invention, if there
are air bubbles between the layers of the bar-like dough that are rolled or
folded, then as a result of placing the bar-like pieces of dough in the baking
mold so that at least one cutting plane of them faces upward the air bubbles
can escape from them when they rise and expand at the fermenting and
baking steps. Thus the air bubbles do not remain in the bar-like pieces of
dough.

- As explained above, since the present invention includes the forming
step to form the bar-like dough by rolling or folding the sheets of dough,
includes the cutting step to cut the bar-like dough, and includes the placing
step to place the bar-like pieces of dough in the baking mold so that at least



- dough. As expl ai ned above, since the present invention includes the formng
.Sstep to formthe bar-Ilike dough by rolling or folding the sheets of dough,
-includes the cutting step to cut the bar-1like dough, and includes the
“placing step to place the bar-like pieces of dough in the baking nold so
that at | east 3 one cutting plane of themfaces upward, if there are air
bubbl es between the I|ayers of the sheets they can easily escape fromthe
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enbodi ment pl aci ng bar-| | ke pieces of dough of this invention. Fig. 7 (b)
shows the_second enbodi nent placing bar-1ike pieces of dough of this

i nventi oniﬁm.f&e&g&mgﬂﬂm enbodi nent of the placing apparatus

for placing bar-like pieces of dough of this invention. Fig. 12 shows the
perspective view of another apparatus for manufacturing bread according to
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invention is explained based on an enbodinent. Fig. | is a perspective

view of an apparatus for manufacturing the bread of
Figs. 2 - 6 show diagrams of a placing apparatus while it is operating

according to the present invention.

Fig. 7 (a) shows the first embodiment placing bar-like pieces of dough of this

invention.

Fig. 7 (b) shows the second embodiment placing bar-like pieces of dough of
this invention.

Figs. 8 - 11 show another embodiment of the placing apparatus for placing
bar-like pieces of dough of this invention.

Fig. 12 shows the perspective view of another apparatus for manufacturing

bread according to the present invention.

Fig. 13 shows schematic diagrams illustrating how air bubbles escape from

bar-like pieces of dough that include solid food particles.

Preferred Embodiment of this Invention
First, the present invention is explained based on an embodiment,

Fig. 1.is a perspective view of an apparatus for manufacturing the bread of



-this invention. In this enbodi nent, a conveyor 21 conveys a continuous
~sheet of bread dough 1, a form ng apparatus 2 forns the continuous sheet of
- bread dough 1A into bar-like dough 1B by rolling the sheets, and then a
~cutting apparatus 3 cuts the bar-like dough 1B into bar-like pieces of
.dough 1C having a predeterm ned size. The bar-|ike pieces of dough 1C are
transferred to a placing apparatus 5 by a transfer conveyor 4. Then a
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(Japanese Patent Application No. 2002-28681, by this same patent
applicant).  Also, Japanese Patent Laid-open Nos. 9-172983 and 9-187213
both disclose an apparatus for supplying sheets of food dough. These
apparatuses each have two groups of rollers that are arranged in a V-shape
so that the distance between the upper rollers is greater than that between
the lower rollers. In this present invention, a dough-sheet-forming
apparatus can further form sheets having a predetermined thickness, if
required.

The forming apparatus 2 forms the sheet of bread dough 1A into
bar-like dough 1B by rolling the sheets from one side. A roller 23 is
disposed diagonally across the sheet of bread dough 1A so that the head of
the roller faces downstream of the conveyor. A motor 22 drives the roller 23
so that the direction of the rotation corresponds to lifting the sheet of bread
dough up (counterclockwise from the front view).

Thus, the roller 23 contacts the sheet of bread dough 1A and
gradually rolls it up cylindrically, and then it moves downstream on the
conveyor, and bar-like dough 1B is finished when it comes down to the head

of the roller 23. A cutting conveyor 35 conveys it. The diagonal angle of



- conveyor, and bar-1like dough 1B is finished when it comes down to the head
.of the roller 23. A cutting conveyor 35 conveys it. The diagonal angle of 5
the roller 23 is adjusted according to the thickness, w dth, and properties
“of the sheet of bread dough, and the dianmeter or nunber of |ayers of the
“bar-1like dough. The dianeter of the roller 23 may be gradually increased as
It goes downstream because the dianeter of the bar-like dough at the foot
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The bar-like dough 1B is cut to a predetermined size by the cutting
apparatus 3. The cutting apparatus 3 is provided with a cutter 31, a
driving unit for a cutter 32, a first weighing conveyor 33, and a second
weighing conveyor 34. The first weighing conveyor 33 measures the weight
of the continuous bar-like dough 1B. When the measured weight reaches a
predetermined value, the cutter 31 operates to cut the bar-like dough 1B by
the action of the driving unit of the cutter 32, which unit has mechanisms
such as an air cylinder.

The bar-like pieces of dough 1C that have been cut are transferred
from the first weighing conveyor 33 to the second weighing conveyor 34.
The second weighing conveyor 34 measures the weight of the bar-like pieces
of dough 1C again. According to the measurements of the second weighing
conveyor 34, the timing of the cutting operation with the cutter 31 by the
driving unit of the cutter 32 is controlled. When the length of the bar-like
pieces of dough 1C exceeds the length of the first weighing conveyor 33, the
cutting operation may be carried out according to the sum of the
measurements of the first weighing conveyor 33 and the second weighing

conveyor 34.

In this embodiment, the cutting method to cut the bar-like dough 1B



- pi eces of dough 1C exceeds the length of the first weighing conveyor 33,

~“the <cutting operation nmay be carried out according to the sum of the
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transferred from the second weighing conveyor 34 to the transfer conveyor 4.
Then the transfer conveyor 4 conveys the bar-like pieces of dough 1C.

This difference in height is adjusted according to the length of the
bar-like pieces of dough 1C so that they can be definitely turned over.

The downstream end 41 of the transfer conveyor 4 can move up and
down and access or withdraw from a belt 51A of a conveying portion 51 of
the placing apparatus that is disposed below the transfer conveyor 4. The
downstream end 41 can move from one side to the other side of the
conveying portion 51 along the transverse direction. Thus the transfer
conveyor 4 can in turn transfer the bar-like pieces of dough 1C to the
conveying portion 51. In doing so, the conveying portion 51 is assisted by
the reverse movement of the downstream end 41.

Fig. 1 shows that four bar-like pieces of dough 1C are arranged in
one sequence along the transverse direction of the conveying portion 51.
For example, since the downstream end 41 can move downward and
backward with a predetermined time delay when sensors 44 detect the
bar-like pieces of dough 1C that are to be transferred, the transfer conveyor

4 can in turn transfer them onto the conveying portion 51. When the



. conveyin ortion 51. In doing so, the conveying portion 51 is assisted by
;fge rgve?sg novenment of the downstreamend 41. Fig. 1 shows that four

- bar-1like pieces of dough 1C are arranged in one sequence along the
“transverse direction of the conveying portion 51. For exanple, since the
~downstream end 41 can nove downward and backward with a predeterm ned tine
del ay when sensors 44 detect the bar-like pieces of dough 1C that are to
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41 is moved backward at a predetermined distance from the stationary
position when the bar-like pieces of dough 1C are detected by the sensors 44
while a belt 43 of the transfer conveyor 4 is moving continuously. This
sequence 1s repeated to complete their transfer.
An idle pulley is moved so as to apply tension to the belt when the
downstream end 41 of the transfer conveyor 4 goes backward.
The placing apparatus is provided with the conveying portion 51,
which has the belt 51A for receiving the bar-like pieces of dough 1C from the
transfer conveyor 4 and a space 52 between the downstream end of the belt
51A and the upstream end of the belt 51B facing the end of the belt 51A.
The space 52 is defined by the end plates 52A and 52B, which can
access or withdraw from each other. (See Figs. 2 —6.)
There are guide plates 53A and 53B above the space 52, and they are
able to access or withdraw from each other while closing or widening the
space 52 by means of a driving means such as air cylinders. There are
guide.plates 54A and 54B at both sides of the guide plates 53A and 53B.

They can access or withdraw from each other by means of a driving means

such as air cylinders. Thereis a sensing apparatus 55 at the upstream side



-which has the belt 5 1A for receiving the b ar-like pieces of dough 1 C
fromthe transfer conveyor 4 and a space 52 between the downstream end of
the belt 5 1A and the upstreamend of the belt 5 1B facing the end of the
“belt 5 1A The space 52 is defined by the end plates 52A and 52B, which can
.access or withdraw fromeach other. (See Figs. 2 - 6.) There are guide

pl ates 53A and 53B above the space 52, and they are able to access or
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from eachj el wERN a6l vi.ng nmean uc s.air cylinders. There
is a sensing apbr%/at us @Bé)aliaq‘t]gléé l}*}g egﬁ‘i‘?‘lﬁj‘ ]g?abﬂéggﬁﬁrd@%llm éh63A to
det ect t heorbaying pertpore6es of. dough 1C. In addition, the guide plate 53A
can nove verticﬁaly so as to avoid interfering with the bar-1ike pieces of

dough 1C bei ng t8f%e 6@ eAnvieyang portiay 5ibdomniol do6 belokw tHOSHScd §2.2 PRAVEYI Ng
' 1

portion 6 conveying portion 6

.ol ds,.6 _bel ow the space 52. The
suppl i es 'Ie‘%ﬁfgﬂ?ﬁ%r%ﬁlﬁi SUBRYES tﬂﬁeb%lﬁagemshi%ﬁ ugdeért #heé spaces? afhe
conveyi ngsypgiblediméd. for the nolds 6 can convey each baking nold 6 to the
requi red position according to the construction or configuration of the

baki ng nol ds 6.TlE genvéyiagdpdrtinoel tfoattheandldaki dg oo Lzécﬁ%h dent.
For exanpl emegen if_three baking nolds 6 are connected to each otther, the
t

conveyi ng™ Or?o61thporregﬂg'edo|nj)§_i17$0maaccmdimg/ td hthe scoristphotidly bhe _
Fequi 1 ed. R H0R, FREHIIHENRRE, Piesob nd 6 Shav thabencwbeking | bed | n
detail bamelil da indepmideritous!Bor Bkfps bl P hiB  pikdly LiSI4Y §Sent

connected to each other, the conveying portion 61 for the molds 6 can convey

them suitably by the construction of the conveying portion 61 for the molds

6 being changed, if required.

Next, each step for manufacturing the bread is below described in
detail based on the previously-discussed embodiments of the present
invention.

First, the forming apparatus 2 forms the sheet of bread dough 1A
into the bar-like dough 1B by rotating the roller 23. Then the cutting
apparatus 3 cuts the bar-like dough 1B to a predetermined weight or size.
The transfer conveyor 4 conveys the bar-like pieces 1C that have been cut so
that the cutting planes of them face upward and downward of them.

In this embodiment, the downstream end 41 of the transfer conveyor
4 moves backward and transfers the bar-like pieces of dough 1C on the
conveying portion 51 of the placing apparatus 5 so that four bar-like pieces
of dough 1C are disposed side-by-side and at equal intervals across the
conveying portion 51.

When the sensingl apparatus 55 detects the arranged bar-like pieces
of dough 1C, the conveying portion 51 is stopped so that the arranged

bar-like pieces of dough 1C are disposed at the predetermined location at a



“invention. First, the forning apparatus 2 forms the sheet of bread dough 1A
-into the bar-I'ike dough 1B by rotating the roller 23. Then the cutting
“apparatus 3 cuts the bar-like dough 1B to a predeterm ned wei ght or size.
~The transfer conveyor 4 conveys the bar-like pieces 1C that have been cut
-s0 that the cutting planes of themface upward and downward of them In
this enbodi ment  the downstreamend 41 of the transfer conveyor 4 noves
backward &PRfe; pAbetween mdiacent haltse Fhec geidef plives 53 AGuoh 5880 andoB4A&Yi Ng

‘portion 51 afx & | aci nq appatat.us.5 sq that four bar-like pieces of

douoh 1 4P o4 5 e 0R4 Bt o o e rempestivebons o
eyin i S j '

par ke preces - or i SRR RINER o TG s i

t he arr anpeatisepositivhingaldows thémdoughedsilyaslaced 5P eeHaRking Rldy gdet er i ned
| ocation at a 9 gace 52 between adj acent belts. The guide plates 53A and
53B, and 54A a’HE 1,/\8hep the egdplasesss 2hand 537 adkhé spaces2 hetwben the

' . ' i t] f th d bar-lik
bi eces. of Pohin dROuERo pich R ALG onOE, ARG, i aPranesd: R gem@c%&gfl yet h
pl aced | ndégh heking ekl allacetif the 116A¢ i1k eSTRAAARLREG, o the

space 52 between the belts nove to with . . é?ranged
bar - | i ke ¥peased,dp conmpletie theixiplapeniewn innHe bakimg andds.i n t he baki ng nol ds.

ol ds. - Inthe dRbH RBROATICRT A6ERhesouave oo humhar atbasdike plescpbbees of
nunber | s oyt ACIRGART pldbed REH BEHR HoBt af ek 15 o FoqBrialit o be
‘placed i mambekiisgotdimited! Ifnfveethahefou® RhAFEPRIES ade TeiREEdY hde
bar-1ike pieces of dough 1C in a baking nold when the. dianeter 0 each of
themis Placedin abakingmold, it is possible to place such a number of the bar-like
pieces of dough 1C in a baking mold when the diameter of each of them is
decreased. In this case, the bar-like pieces of dough 1C may be deformed so
that they have elliptic cross sections (see Fig. 7 (b)), so as to efficiently place
them in the baking mold.
Fig. 9 shows the part of the apparatus for manufacturing bread that
is further supplied with a deforming step to deform the bar-like dough 1B so
that it has an elliptic cross section, among other steps shown in Fig. 1. A
roller 8 is used to deform the bar-like dough 1B. The distance between the
roller 8 and the surface of the belt of the conveyor is adjusted so that at least
it becomes less than the diameter of the bar-like dough 1B conveyed by the
conveyor. The roller 8 rotates in a direction so that the moving direction of
the roller 8 at the contact surface with the bar-like dough 1B corresponds to
the moving direction of the bar-like dough 1B.
The cutting apparatus (not shown in Fig. 9) cuts the deformed
bar-like dough 1B, having an elliptic cross section, by the same method as in
the embodiment shown in Fig. 1.
Deformed bar-like pieces of dough 1C can be placed in the baking

mold more efficiently than in the embodiment shown in Fig. 1 because of the
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-decreased. In this case, the bar-1ike pieces of dough 1C may be deforned so
~that they have elliptic cross sections (see Fig. 7 (b)), so as to
cefficiently place themin the baking nold. Fig. 9 shows the part of the
apparatus for manufacturing bread that 1is further supplied with a
-deforming step to deformthe bar-like dough 1B so that it has an elliptic
cross sectjon, anmpong other steps shown in Fig. 1. A roller 8 is used to
def or m t hellingic defesmatiogtoftBeniThe di st ance between the roller 8 and the
'surface of the ﬁlt of .the ,conveyor_is adjusted so that at least it
becones | ess t haRet REENta0f: Hhe atrlike ppieces k&Cddugtha Bbakimege yraldyist he

. . ' di ti t hat the, [ di ti
of the ; Ffegniiged iy thé Bdflot Bl ah S5, dethain dhe ¢ulfing appaeagus O
cor r espontlsattauts the baplikeodsligle ¢BI OTh‘éflehgg# m(ﬁég@ajg?p%g; gu%#ekém ting

apparatus (not shown in Fig. 9) cuts the
havi ng andgtermined aecordingedoi the Hdepthhefsthe bakingd nesldsne. t hi, egledi nent

shown in Ela. 3l forned barzli ke pj.eces of dough 1C can be placed in the
baki ng rrgl}ngo%%'?l%ﬁﬁftg? g?‘éﬂ& of ?ngﬁ$ﬁ? Réecepdlarorzasrastdse 1/8 i g3 of
because ofhd @&pthCofahkipikif mati on of them The height of the bar-hke
pi eces 1C i n@?)he baki ng no gﬁlhgg' determ ned by the length of them as is

defined by the The thardileppieces UEC glhedd Swtthet BekiRar mbkds dowsin féﬁnﬁ;{f'e

| ength of the bar-hke pieces 1C can be determ ned according to the depth
of the baRIfgYHditc@nE risenat the fermpntingesiep (nht shewnt in dthe thipurelrand ke

8%, U SR R b, S o g e
1,115 s e 4 1 0y SROVR M b0 ©), a0 L1y 1130
In the embodiment discussed ab(,)ve, the baking molds will be filled
with _the bar-like pieces 1C that are rising at the fermenting and baking
steps. At this time, the bar-like pieces 1C rise in the baking molds and
expand horizontally and vertically until they contact the side walls ofl the
baking molds and adjacent bar-like pieces 1C (see Fig. 7 (a)), and then they
expand vertically.
In the embodiment discussed above, if the air bubbles rise between
the layers of the bar-like pieces 1C when the layers are slackened or gaps
are generated between them, the remaining air bubbles can move upward
through the layers of the bar-like pieces 1C and easily escape from them
when they rise at the fermenting and baking steps.
Namely, in the conventional placing method to place bread dough in
a baking mold, large air holes may remain in the baked bread as a result of
the air bubbles remaining between the layers of the bread dough. Because
the perpendicular surfaces of the layers (including the cutting planes) do not
face upward, the surfaces contact the side or bottom walls of the baking
mold and the air bubbles cannot escape from the bread dough while it is
rising,

But there is no such shortcoming in this invention.
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- bread can be made if a hd is used on the baking nolds 6. In the enbodi nent
~di scussed above, the baking nolds will be filled wth the bar-hke pieces
-1C that are rising at the fernmenting and baking steps. At this tinme, the
" bar-hke pieces 1Crise in the baking nolds and expand horizontally and
“vertically until they contact the side walls of the baking nolds and

adj acent bar-like pieces 1C (see Fig. 7 WK and then they expand

vertically. |In Maereovdedhniet colive mbih i€ air bubbles rise

‘bet ween M_ehl ayers of the b'a(r:-hkgle%?gggzé)@%&vﬂ%éﬁl(}‘ﬂgo Pgﬂf@wsg‘ra@egl‘)&ckened
or gaps &hgppd bxead devghcana thaking tivsldy emmmgs@hehﬁléb&ﬂ?ﬁ Gaedove
upwar d tEB -(glpofhg Iba%/e({a of Hg& ba&-hke pi eces 1C and easily escape from
them whe &y O 148 Pogaq flaugh differs guathatifichepther portidasrel Namely,t he
conventi otla¢ iphaeigheudig I read. dou LN a haking nold, |arge
air hol es ma; remain | nh{?ﬁgu }glggdaﬁereggamaflzﬁ nguﬂre‘éf\‘m& gk thercuwwed| es

remai ni ngPpeiakef thérbréad doaghfis oe Wi d t he, per pendi cul ar
surfaces of ;the layers (including the cutti %ﬂgfgﬁgig)aggfgnﬁoﬁumf%ge pwar d,
the surf aR¥1QRSHths imgension suchiproblemads st afisehe baking mold and the

air bubbles ca fromihe bread dough while it is rising. But
there is no suc sh@ﬁ%@gﬁnn]gg Pﬂé i'iwlge‘frﬂ?etg‘@i gnbodimentsediscussednabdve. .
TBaking mpLd e e of uBaBRE ot A0 er it ARE B he Aeonk oa |

a baki ng |ld ' the inner structure o
dough di f¢ S mvemtiagat of the other portions. Nanmely, the inner structure
(such as the grgain size .and direction) of the curved portion of the bread

dough is not urli PorfkAMBlacea ¢ sinele deigh bar B uis, edanglortddris ithesdli S

I nvent i onembedit dHtel LeTeN| rise. .&his inventign is not limted to the
enmbodi nent s di scusg’egﬁa cl)ve. n(%“gql bars IE may be transferred to the placing
apparatus.

It is intended that this invention release the air bubbles from the
cutting plane by having the bar-like pieces of dough placed in the baking
mold so that at least one cutting plane faces upward. Thus, this invention
is not limited to the embodiments where both cutting planes of the bar-like
pieces of dough face upward and downward. For example, when the
bar-like pieces of dough having a U-shape are placed in the baking mold so
that both cutting planes face upward, even if curved portions exist in the
lower part of the baking mold, the air bubbles may escape from the bar-like
pieces of dough, because the cutting planes exist at the upper side of the
baking mold.

This embodiment shows the method where the bar-like dough 1B is
cut on the cutting conveyor 35 by the moving-up-and-down motion of the
cutter. Then, the bar-like pieces of dough 1C are turned over so that one
cutting plane faces upward and one faces downward, and the pieces of
dough 1C are transferred to be placed in the baking mold 6.

. In another embodiment, the bar-like dough 1B that drops from the
downstream end of the conveyor may be cut with the horizontal movement

of the cutter, instead of the vertical movement (for example, see Japanese
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-1t may take any nunber of suitable forns w thout departing fromthe scope
~of this invention. For exanple, a single dough bar 1B is transferred in
“these enbodi nents, but plural dough bars 1B may be transferred to the
~placing apparatus. It is intended that this invention release the air
-bubbles fromthe cutting plane by having the bar-1like pieces of dough

pl aced in_the baking nold so that at |east one cutting plane faces upward.

Thus, thi Batented¥e.025588000and! ifmphadsé oPates e Taodiopeat ?u%%aﬁo§0$,cut ting
. (0]

pl anes of <t r-1ike |.eces, of dough face upward and downwar r
exanpl e, W%%S?ﬁew E\g 3P814§31|!ﬁ Bcthe semeleaghaha/thig applicatiopk aNemplyced i n

t he bakin . t1/ | anes .f ace upward, even if curved
portions g%(ei”g)![aililﬁﬂgt Riem%'o%?g%é}gtfda?t%taﬁeﬁ%‘éexibﬁﬁnnfﬂtd,‘“ﬂhéhﬁi horigontiadbs may
escape frmovemenbaf-thek&ittddi @ i cUt 4l anes exi st
at the upper side of the ba%?ﬁ%l%@f%?'ﬂ}% %@%@W@d’sﬁoﬁaﬂ@% hod

wher e t heOBgfuttingplamefiacaupwardut on the cutting conveyor 35 by the

novi ng- up -and-y. dgwn notian of. the utter. Then, the bar-1like pieces of
dough IC are t UPhBHSSa8e gce ﬁﬁﬁ%ﬁéﬁt%chpﬁgfldpugb dropantophebakang one

faces downeit donahd- heC h.l1C.are transferred to be placed in
t he baki ng nol d GJ.WI(%]I{ézngltlﬁe?%e dﬁ?rbggt ,lg‘th eﬁ’é‘ll{tﬁp ¥ JBOveH 160 ¢ B8 dr ops
from t he Predaterminerh sritalilt fdattiewbyexdy ki edus, % ithat ?ﬁe heligpat al
novenment _.of t cutter, instead of the vertical novenent or éxanple, see
Japanese H8CeQidtrugarearranged anongseaneses Fatlenbakinigdmehkn Publ i cati on
No. 5-268864, 0 Igant is the sa as that of this application).
Namely, the bgygli sf"i‘%%ctige g@“&&&gﬁt%c{? fioxm thes bagdikec dough + 1B thye

hor i zont ahean®uffotding)indtl8d ofrblingdi rectly drop into the baking mold, so
that at | east

The folding means for bread dough is provided with a folding
apparatus 7 that is mounted on the conveyor frames. The folding
apparatus 7 has right and left folding members 7 1, 73, and they are
mounted alternately on it. These folding membérs 71, 73 fold the sheet of
dough from each side in turn so that the bar-like dough 1B is formed. Then
the cutting apparatus (not shown in Fig. 8) cuts the bar-like dough 1B, and

the bar-like pieces 1C are placed in the baking molds 6 so that the cutting
plane faces upward.

’

Fig. 10 shows two rolling apparatuses 2 that are mounted
symmetrically. These apparatuses can roll the sheet of dough from each
side symmetrically, and can form spiral and symmetrical bar-like pieces of
dough 1B as shown in Fig. 10. Then, the cutting apparatus cuts the
bar-like dough 1B to a predetermined size, and the pieces of dough 1C are
placed in the baking molds 6.

Fig. 11 shows a rolling means other than the rolling apparatus
discussed above.

Namely, in this means, well known nets for rolling 91 and rolling
plates 92 are used to roll the sheets of bread dough 1 that are cut to a

predetermined size. In this case, the sheets of dough are rolled from the
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-one cutting plane faces upward. In this case, since the bar-Ilike pieces of
.dough drop into the baking nold - one-by-one, the baking nold is
“intermttently noved to the predeterm ned suitable position by any known
means, so that the bar-1like pieces of dough are arranged in one seguence
“in the baking nold. Fig. 8 shows the forming step to formthe bar-1ike
dough 1B hy neans of folding, instead of rolling. The folding neans for
br ead dougﬁwm§nﬁﬂévpﬂéd0mheMpammahdbnd. apparatus 7 that is mounted on the

‘conveyor franes,yThe fol dj apparatus 7 has right and left folding
menbers 71, 73,Tgﬁ§?’teﬁg%/°£aﬂ’%adn&?}lﬁ}bé aretxollediup by dheinets Foeselingl 91, ng
menbers 7and Boudd € . h ,pom each side in turn so that the
bar-1ike dough 1B ighpgrbxg&é ‘F@glr{gdﬁé‘rg‘l‘és E)gts[ol a3, to fopm dhebariéke dough i n
Fig. 8) cdBs the bar-like dough 1B, and the bar-like pieces 1C are pl aced

I n the baking nﬁgds 6.so that the cutting plane.faces upward. Fig. 10
shows two rol | i h3eRptheacutitng 2apirmntas ecutsuthe dbaslikeetougik! 1B. tJhgse

appar at us . .t h et.of d h fromeach side symetrically, and
can for mispl ra: a%idél%%’rﬁeﬁ(i%‘%QFeCBQP-?HSRSLdiQ@&PLﬂcedGDGQH bibking nséldsn in
Fig. 10. @hen, the cutting apparatus cuts the bar-like dough 1B to a
predeterm ned size, and the pieces of dough 1C are placed in the baking

lds 6. Fig. 1Wesdisosssedr abdvienthereaidSthil ; i t
mol ds ig S sadr alhdvienth St}ﬁftl’iiﬁlr tﬁ1g%véﬂﬁoﬁ%8'r£ﬁ?ol?\ﬁﬁ);}é§ 9lfsan g

di scussed, gbove. JNagely, in this means, well known nets

rol ling dtfﬁ A CII _gglé rt§s_@§ Qob‘ghoﬁa?'llmessmIﬂOMf the ead plameh Int fled are
oo PSRN 1 DT MhReE B e RS BT
1B is a cut plane. But even if the plane 13A were to face upward in the

baking mold, the air bubbles can still easily escape from it, because the
surfaces between the layers of the bar-like pieces 1C are connected to the

plane 13A and allow the air bubbles to escape.

This invention is not limited to the embodiment that is discussed
above. For example, this invention can be applied to bread dough that
includes solid food particles such as chocolate chips, raisins, and beans. In
this invention, the bread dough can receive the solid food particles at the
kneading step, or the solid food particles can be scattered on the bread
dough before the rolling step. Thus bread that includes solid food particles
can bg manufactured by forming the bar-like dough. Especially, when the
solid food particles are scattered on the sheet of dough, since it is formed
into bar-like dough later, it is possible to distribute them easily and
uniformly.

Fig. 12 shows the apparatus for manufacturing bread according to
the embodiment shown in Fig. 1, further comprising a scattering apparatus
100. The scattering apparatus 100, for scattering the solid food particles, is
disposed above the conveyor 21 that conveys the continuous sheet of dough.
The solid food particles 102, which are stored in a hopper 101 of the

scattering apparatus 100, are scattered on the sheet of dough at a
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- The sheets of bread dough 1 are rolled up by the nets for rolling 91, and
“bound tightly by the rolling plates 92 so as to formthe bar-Ilike dough
-1B. Then, the cutting apparatus cuts the bar-like dough 1B to a
predeternlned size, and the pieces of dough 1C are placed in the baking
“nolds 6. We discussed above the fact that in this invention the air
bubbl es between the | ayers of dough easily escape fromthe cut plane I n

the enbonredatermimdhdensify.g. Aftdr tllil@LséélQé fbdehp! Ike
is a cut plane. But even if theonane fgggtv\eafgml? h;‘%?‘é‘g@ in

"dough
t he bak:amj HEpps "tfh@eaﬁ?ml?ubbpwtuanamd|métlmdsabys}&ﬁﬁa|dﬁ Figm | tThbecause

the surfpggeh t of .t he b r-li pj eces 1C are connected to
the plane 13,16{\Q§h§1&§ﬁf db%@ha%%tiagﬁt}{ﬂe@s‘“i R 3 | inrphe bakingmolds ¢ s not
linmited tso thet stribagi sestutt lahedag gabove. For exanple, this

i nvention can be applied tohgér%ad edgugﬁﬁﬁﬁqt includes solid food particles

such as chocol atvhesh Iwﬁohdaﬁoedrmxtlalw dreabatterdd oﬁmhéshéé(teﬁtd&%héﬁ'& bLead
.“or the

d h t:h li.d f ticl t th k
sol 1d 1 oomentifir e 805ghfs prmed lebseemmmmen uisebetwatnte lastrs du be
rolling Sﬂﬁpsoh-a’lﬂﬁ) bﬁgﬁgdﬁgﬁguflgnf&ﬁ% sol i C{Eggfg articles can be

manuf actured by formng t Fyr R)vﬂ@ﬁgtsﬁép: alid

food par tshoives inrRigs d8(d)er #bweverhm %Hi%eifnv@fl u ; r med
into bar- Mke dough later, it is possible totlglﬁslg'.a‘i}llebu'tﬂgegB gr]ﬁue ??/sa d

o for 7% S48 o el oot st ressoaecnt 119,
100. Thqu?;i ?(ea?I %éﬁ %B%\arcgt he Sﬂﬁ) ahéroféﬁaggiqn&@gqld@ndoadmcemgmﬁrt| cl es,
dough. " Thee mol 1 d T aeicBRASUY ot Uabek IEBATed 15 SF 1 HEp e 101 of
t he and it forces the air bubbles between the layers to escape from the dough (as

shown by the arrows in Fig. 13(b)) through the layers. Thus, bread that

includes solid food particles between the layers can be manufactured
without air holes in it.
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-scattering apparatus 100, are scattered on the sheet of dough at a 14
.predeterm ned density. After the scattering, the sheet of dough is treated
by neans of the sane apparatus and nethod as shown in Fig. 1. The bar-Ilike
pi eces of dough that have been cut are placed in the baking nolds 6 so
“that at |east one cutting plane faces upward. Wien the solid food particles
are scattered on the sheet of dough and the bar-Ilike dough is forned,

| arge gaps may arise between the | aylagmdue to the solid food particles
‘being formed during the form ng or placing step, as shown in. Fig. 13(a).
However, in this invention, when the bar-like pieces 1C rise and expand

vertical ly and Rexdtheqt ‘ﬁm‘? r I 10, 13(a), and
contact the side vvatl IgEs1 fg#h%/ ne g I n rbrg%/adi gﬁ@ﬁﬁﬁ@%’#‘%agﬂi’gw Igl61£°%ces, t he
i nterior preadsdoeghfint Achalinghmiobd;r & feementiigs SRpNtd Termhént d3HPhreadnd it

forces the airr bu blbgiibetween t he Iaéers to escape fromthe dough (as
shown by qoHehy ng gtepitohpke said brgad douvghagamprisifigis, bread t hat

i ncl udes solid . L cl es het n,the | gyers can be uf act ur ed

w thout air ot bEREHEY Bler e Ryt apeIERe annigh oiieh has Thusrorelcloneahosiead
having a tol fpredbeteimihddleplglit Candr €ad dough in a baking nold, a fernmenting
step to fernent said bread dough, and a baking step to bake said bread

dough, conpri sisplacing sten typkacebardike pidzas of ideagH ovlgizhvikavdbbas chayer s of
dough sheets. to& gr deternmined |l ength, and a placing step to place

bar -1 i ke %t.seaeﬁgu& ng SHeh A RaKIRgyeo thatiat laastsenejcutting planstfapes n a
baki ng no}ditieqll fréi ting plane faces vertically up from
sai d baki ng 1m)l %h&)tZ A én%taﬁ%)aéaﬁgﬁdéghuf acturing bread having a placing step
to pl ace :

2. A method for manufacturing bread having a placing step to place
bread dough in a baking mold, a fermenting step to ferment said bread
dough, and a baking step to bake said bread dough, comprising:

a cutting step to cut bar-like dough to a predetermined length, said
dough having layers of dough sheets and including solid food particles in it,
and

a placing step to place bar-like pieces of dough which have been cut
at said cutting step in a baking mold so that at least one cutting plane faces

vertically up from said baking mold.

3. An apparatus for manufacturing bread, comprising:

a transfer conveyor to transfer bar-like pieces of dough which have
been cut to a predetermined length, and

a placing apparatus to place said bar-like pieces of dough in a baking
mold so that at least one cutting plane faces vertically up from said baking

mold.

4. A method for manufacturing bread having a placing step to place

bread dough in a baking mold, a fermenting step to ferment said bread
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- bread dough in a baking nold, a fernenting step to fernent said bread
.dough, and a baking step to bake said bread dough, conprising: a cutting
step to cut bar-like dough to a predetermned |ength, said dough having
| ayers of dough sheets and including solid food particles init, and a
‘&l acing step to place bar-1ike pieces of dough which have been cut at said
cutting step in a baking nold so that at |east one cutting plane faces
verti cal | dough.fandradaking atemtp bakelsaid bréad alopghatempiingranuf act uri ng
br ead, conprisgﬁg:.a transfer conveyor to transfer bar-like pieces of dough

whi ch have beetfTEUPE ERCLOPVENEFtOPA L fp1an g sheeh of saidbreaddpugipandt us t o
pl ace sai gom-gﬁgghgéfwgacﬁpygﬁ&gh in a baking nmold so that at | east one

cutting plane“faces ve p’'fromsaid baking nmold. 4. A nethod for

manuf act uri ng ba éadningvitep te fohadrad sai@Bhbst dilead doughthA9ued dbiiglt baki ng
nold, a fernenting step tgo fernment said bread 16 dough, and a baking step

to bake shawnglager ,gbc%}mﬂtﬁ,si ng: formng and conveying steps to forma
sheet of said bread.dough and conyey.said sheet b conveyor, form ng
step to formf r%ﬁ?&é‘?%s’%?e@tc%fs &é&é ]’ﬁ‘ﬁu‘g‘ﬂ“gg’a?"-? P%%gﬁﬁwwg‘ﬁ&ﬂ&%b’ | ayers
of dough ghgets, a cutting step to cut said bar-like dough to a

predeterm ned |l ength, and a placing step to place said bar-1like pieces of

dough whi ch hava pbasing stept taplazeisdid bht-like meem difdcughawhich havélbsen t hat at
| east one cutting plane faces vertically up fromsaid baking nold. 5. The
met hod f of4n@h uttinggstepdada baksngimeldise thasiah leasheneicntting plane

faces vertically up from said baking mold.

5. The method for manufacturing bread according to claim 4 wherein
said forming and conveying steps further comprise a scattering step to

scatter solid food particlés on said sheet of bread dough.

6.  An apparatus for manufacturing bread, comprising:
a conveying apparatus to convey a sheet of bread dough,

a forming apparatus to form from said sheet of bread dough bar-like

dough having layers of dough sheets,

a cutting apparatus to cut said bar-like dough to a predetermined
length,

a transfer conveyor to transfer bar-like pieces of dough which have
been cut by said cutting apparatus, and

a placing apparatus to place said bar-like pieces of dough in a baking
mold so that at least one cutting plane faces vertically up from said baking

mold.

7. - The apparatus for manufacturing bread according to claim 6

wherein said conveying apparatus further comprises a scattering apparatus
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-said form ng and conveying steps further conprise a scattering step to
.scatter solid food particles on said sheet of bread dough. 6. An apparatus
-for manufacturing bread, conprising: a conveying apparatus to convey a
sheet of bread dough, a form ng apparatus to formfromsaid sheet of bread
‘«dough bar-1ike dough having |ayers of dough sheets, a cutting apparatus to
cut said bar-like dough to a predeterm ned |length, a transfer conveyor to
transfer E%Pc%t?(reSﬁnﬁ RArt stidotheebof brémbdowghi. by said cutting
‘appar atus, and a placing apparatus to place said bar-1ike pieces of dough
in a baking nold so that at | east one cutting plane faces vertically up
from sai dgbaki nQhe 1 r facturing,.bread
according to cl ai mni{lf?kaﬁhv:/)hdgrfoe][ir ?@%@%@y?%%&)%m{l% Or Y ﬂgtciq.}m{spfll ses a
scat t er i ngndppavhenein Sid dormirg etepsdd it foRACCRMr LB aPREE A BH!  Of

br ead doug&#@& The. met hod fqr manufacturing bread according to any” of
clains 4 esa)fh sheetoihreads omy xpe $idetto therothewsidenuous bar -1 i ke
dough by rolling said sheet of bread dough fromone side to the other
side. 9. The nethod for manufacturing bread according to any of clains 1,

2, 4 5 9and SThyhébiodfomi ik abndti Seboed Aotk PaflfbPLMAR 0 P21 T ke
n ) H

dough so that it has an elliptic cross section.
, 5, and 8 further comprising a deforming step to deform said bar-like

dough so that it has an elliptic cross section.
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