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Abstract

A method of conveying bar-like bread dough pieces is provided. By it a bar-

like bread dough piece being conveyed on the conveying face of a conveyor, with
its axis being perpendicular to the direction of the conveyance thereof, is
caused to rotate about said axis, at a point downstream of said conveyor, and
then said bar-like bread dough piece having a straight shape is moved to the
next step. Further, an apparatus for conveying bar-shaped bread dough
pieces is provided. It comprises a conveyor, and an engaging member provided
near the conveying face of said conveyor, at a point downstream of said
conveyor, for allowing a bar-like bread dough piece being conveyed on said
conveying face of said conveyor to rotate about its axis, while said engaging

member contacts said bar-like bread dough piece, the distance between said

engaging member and said conveying face being adjustable.
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Background of the Invention
1. Field of the Invention

This invention relates to a method and apparatus for conveying bar-like bread
dough pieces. It especially relates to a method and apparatus in and by which
bar-like bread dough pieces having a bent shape are modified to have a
straight shape for producing bread for French bread such as baguettes.

2. Prior Art

In shaping bar-shaped bread dough pieces, say, for French bread, a dough mass
is divided and cut into pieces at a first stage. Each piece is then stretched to
make a bread dough sheet. [t is then wound up by a winding up device,
thereby a bar-like bread dough piece being shaped. Alternatively, each piece
is rotated within a gap between a conveyor and a pressing board or a pressing
belt disposed above the conveyor, thereby a bar-like bread dough piece being
shaped.

In stretching the bar-like dough piece to elongate it in the axial direction, both
its ends tend to be easily elongated as compared with its middle part.
Therefore, the rolled bar-like bread dough piece is not uniformly elongated,

but has a curvature. This rolled bar-like bread dough piece-
tends to become a bar-like bread dough piece that has a bent portiop.

This results in 2 manual modification being necessitated, so that a bar-like
bread dough piece having a straight shape can be produced. This also leads to
complex processes and high production costs.

Also, the rolled bar-like bread dough piéce has a residual stress that results

from applying an outer force caused by rolling the dough piece. After baking
such a dough piece, a bar-like bread dough piece with a curvature or twast on
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its surface is produced. Therefore, defects have existed 1in

that the bar-like dough piece had a bad appearance or a

deformed shape due to the curvature or twist of the dough

piece resulting from a residual stress within the dough.

Summary of the Invention

This inventicon 18 1ntended to resoclve the above
problems. By one aspect o0 this invention there 1s provided
a method of ccnveying bar-like bread dough pieces
comprising: conveying & bar-like pread dough piece on a
conveying face of a conveyor having a downstream end, with
an axis of the bar-1like bread dough pilece being
perpendicular to a conveying direction of the conveyor,
freely rotating the bar-like bread dough piece about said
axis in a direction inverse to the conveying direction for
the conveyor by positioning the breac cough piece between a
rolling face located near the downstream end of the conveyor
and the conveying face to form an elcngated straight bar-
like bread dough piece, and then feeding the elongated

straight bar-like bread dough piece tc another conveyor.

By another aspect of this invention there 1is
provided a method of conveying bar-like bread dough pieces
comprising: providing an engaging means having a rolling
face near a conveying face of a downstream end of a conveyor
which conveys a bar-like bread dough piece having an axis

perpendicular to a conveying direction of the conveyor,

freely rotating the bar-like bread dough piece by
positioning the bar-shaped bread dough pliece between said

engaging means and said conveying face about said axis 1n a

direction inverse to the cconveying direction c¢f the conveyor

to form an elongated straight bar-shaped bread dough piece,
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and then feeding the elongated straight bar-like bread to

another convevyor.

By still another aspect of this invention there 1is
provided an apparatus for conveying bar-shaped bread dough
pieces comprising: a conveyor for feeding a bar-shaped
bread dough piece, with an axis of the bar-shaped bread
dough piece being perpendicular to a conveying direction of
the conveyor, said conveyor having a conveying face and a
downstream end, an engaging member having a freely rotatable
rolling face, sailid engaging member beling provided near a
conveying face of said conveyor at said downstream end such
that said conveying face and said rolling face cocact to

freely rotate the bar-gshaped bread dough piece about said

axis in a direction 1nverse to the conveying direction of
the conveyor to form an eslongated straight bar-shaped bread
dough piece, the distance between said engaging member and

said conveying face being adjustable.

In this invention, a bar-like bread dough piece
having a curvature is rotated at a point downstream of a
conveyor, by engaging the bar-like bread dough piece with an
engaging means, without subjecting the piece to any outer
force resulting from an element such as a pressing board or
pressing belt. Therefcre, the residual stress within the

piece i1s released, or disappears.
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Thus, the piece becomes a bar-like bread dough piece having a straight shape.
Namely, a bread dough piece with a twisted bar-like shape returns
automatically to one having a straight shape. Therefore, the bar-like bread
dough piece producing process is simplified. This leads to low production
costs. Also, after baking the bar-like bread dough piece having a straight
shape, bar-like bread with no curvature or twist on its surface, but that has a

good appearance, 1s produced.

Further, by this invention a plurality of rows of bar-like bread dough pieces can
be mass produced so that bread dough pieces having a bent shape can be
modified to form straight bar-like bread dough pieces. Also, by the engaging
means, a plurality of rows of bar-like bread dough pieces can be arrayed in

regular intervals in the direction that a production line is moving.
Brief Description of the Drawings

Fig. 11s a schematic plan view of a first embodiment of this invention.
Fig. 2 1s a schematic side view of the first embodiment of this invention.

Figs. 3A, 3B, 3C, and 3D are plan views of the first embodiment to sequentially
show situations where a bar-like bread dough piece having a curvature is
modified to a bar-shaped bread dough piece having a straight shape.

Figs. 4A, 4B, 4C, and 4D are side views of the first embodiment to sequentially

show situations where a bar-like bread dough piece having a curvature is
modified to a bar-like bread dough piece having a straight shape.

Fig. 5 1s a schematic side view of a second embodiment of this invention.

Fig. 6 1s a schematic side view of a third embodiment of this invention.

Fig. 7 1s a schematic and perspective view to show a bar-like bread dough piece

having a bent portion when the engaging member in the first embodiment is

removed.
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Fig. 8 is a schematic side view of a fourth embodiment of this invention.
Fig. 9 1s a schematic plan view of the fourth embodiment of this invention.
Fig. 10 1s a schematic plan view of a fifth embodiment of this invention.
Fig. 11 1s a schematic side view of a sixth embodiment of this invention.

ed kmbodiments of the Inventior

A first embodiment of this invention will now be explained by reference to the
attached drawings.

In Figs. 1 and 2 a conveyor 10 is disposed, and a conveyor 50 is disposed
downstream of and below it. The conveyor 10 is adapted to be driven by means
of a motor (not shown). Above the conveyor 10, a pressing board 20 for
applying a pressure to a previously shaped bar-like bread dough piece 61 is
positioned by means of a frame 21. It has height-adjusting mechanisms 22
and 23. The mechanism 22 is adapted to adjust the height from the conveying
face 11 of the conveyor 10 to the inlet portion of the pressing board 20. The
mechanism 23 1s adapted to adjust the height from the conveying face 11 of the

conveyor 10 to the outlet portion of the pressing board 20.

Near the downstream end of the conveyor 10, an engaging member 30 is
disposed. It comprises arms 32 for supporting both ends of a freely rotatable
roller 31, a shaft 34 for swingably supporting the arms 32, and an air cylinder
33 linked to the arms 32 for swinging them. The member 30 is arranged so
that the roller 31 1s positioned at a first position near the downstream end of
the conveyor 10, and then positioned at a second position away from it. Near
the downstream end of the roller 10 a sensor 70 is disposed. It is adapted to
detect a bar-like bread dough piece to be rotated by the engaging member 30.
Below the roller 31 a receiving means 40 is disposed. It comprises a shutter
41. The receiving means 40 functions to receive a bar-like bread dough piece

when the shutter 41 is closed, and to release the piece when the shutter 41 is
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opened. Below the receiving means 40 a conveyor 50 is disposed. It is
adapted to convey a bar-like bread dough piece to the next step.

A previously wound up bar-like bread dough piece 61 is conveyed on the

conveying face 11 of the conveyor 10, and pressed and rolled between the face
11 and the pressing board 20. The piece is elongated to form a desired bar-
like bread dough piece 62. The bread dough mass of the middle part of the
previously wound up bar-like bread dough piece 61 is confined between the
conveylng face 11 and pressing board 20. In contrast, the bread dough mass
at each end of the piece 62 is not so confined. Therefore, the bread dough
mass tends to easily be subject to a rotating force from the conveying face 11
and the pressing board 20. Therefore, both ends of the piece 62 are easily
stretched and elongated, as compared with the middle part of the piece 61.

Namely, the degrees of the elongation and the pressing on both ends of the
piece 62 differ from those on 1ts middle part. Therefore, the piece 61 tends to
somewhat twisted, and a residual stress occurs within the piece 62. Thus,
when the piece 62 is released from the gap between the pressing board 20 and
the conveying face 11, both its ends themselves tend to rotate somewhat. As a
result, as in Fig. 1, both ends of the piece 62 advance as compared with its
middle part. Therefore, the piece 62 has a curvature. If the engaging
member 30 1s not provided, the piece 62 finally becomes a bar-like bread dough
piece 64 that has a bent shape, as in Fig. 7.

The bar-like bread dough piece 62 having a curvature is then fed to the
downstream end of the conveyor 10. When the piece 62 is positioned between
the downstream end of the belt of the conveyor 10 and the roller 31, the piece
62 1s rotated by the friction with the belt when it contacts the roller 31. The
roller 31 1s freely rotatable. Therefore, it is rotated by the friction with the
bar-like bread dough piece 62. Therefore, the piece 62 is rotated while it is

supported by the downstream end of the belt of the conveyor 10 and the roller
31.

The rotation of the piece 62 is carried out without subjecting it to any outer

force resulting from an element such as a pressing board or a pressing belt.
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Therefore, the residual stress within the piece 62 is released, or disappears.

Thus, 1t becomes a bar-like bread dough piece 63 having a straight shape.
Namely, the twisted bar-like bread dough piece 62 returns to have a straight
shape.

After the piece 62 is modified to form the bar-like bread dough piece 63, a
computer (not shown) sends a command to the engaging member 30 to open
the gap between the downstream end of the belt and the roller 31, thereby to
release the piece 63 downward. Also, a command can be programmed to open
the gap when the sensor 70 detects the next bar-like bread dough piece 62.
The piece 63 i1s then received by the receiving means 40, and transferred onto
the conveying face 51 of the conveyor 50, by the shutter 41 being opened, to

which a command is sent from the computer.

To array a plurality of bar-like bread dough pieces 63 in regular intervals on
the conveying face 51, a command can be programmed to adjust the tiining for
opening the gap and the shutter 41. Situations where the bar-like bread
dough piece 62 having a curvature is modified to form the bar-like bread dough
piece 63 having a straight shape are sequentially shown in Figs. 3 and 4. Figs.
34, 3B, 3C, and 3D illustrate partial plan views. Figs. 4A 4B, 4C, and 4D

1llustrate partial side views.

The roller 31 can also be rotated by a motor (not shown) in the same direction

as that of the rotation of the dough piece 62. Also, the speed at which the
roller 31 rotates is preferably adjusted to be the same speed as that of the
rotation of the dough piece 62.

A second embodiment of this invention will now be explained by reference to
the attached drawing.

In Fig. 5, in place of the engagement member 30 in the first embodiment, an
engaging member 80 is disposed near the downstream end of the belt of the

conveyor 10. The member 80 comprises an arm 81, an air cylinder 82, and a

motor 87. Rollers 85 and 86 are rotatably mounted on the respective ends of
the arm 81. Abelt 84 is wound around the rollers 85 and 86. The belt 84 is

.....
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adapted to move by means of the motor 87 in the direction indicated by an
arrow. The arm 81 can swing about a shaft 83 by means of the air cylinder 82,

the rod of which i1s inked to the arm 81.

The bar-like bread dough piece 62 having a curvature is rotated between the
downstream end of the belt of the conveyor 10 and the belt 84. The piece 62 is

rotated, by the friction with the belt of the conveyor 10 and the belt 84, in the

direction indicated by an arrow. The speed that the belt 84 moves is
preferably adjusted to be the same as that of the belt of the conveyor 10.

The rotation of the piece 62 is carried out without subjecting it to any outer
force. Therefore, the residual stress within the piece 62 is released. Thus,
the piece 62 becomes a bar-like bread dough piece 63 having a straight shape.
Namely, the shape of the twisted bar-like bread dough piece 62 returns to be
straight. The receiving means 40 can be omitted, so that the piece 63 can be
transferred directly onto the conveyor 50 or on regularly-arrayed pané for
baking bread, placed on the conveyor 50. Since the engaging member 80 uses
the belt 84, which has an area wider than that of the roller 31, the piece 62
cannot run beyond the belt 84. The bar-like bread dough piece 63 is then

processed 1n a way similar to that explained regarding the first embodiment.

A third embodiment of this invention will now be explained by reference to Fig.
6.

The arrangement of the apparatus of this embodiment is similar to that of the
second embodiment. However, the engaging member 90 is disposed above and
near the downstream end of the conveyor 10. The member 90 comprises an

arm 92, an air cylinder 95, and a motor 97. Rollers 93 and 94 are rotatably

mounted on the respective ends of the arm 92.

A belt 91 is wound around the rollers 93 and 94. The belt 91 is adapted to
move by means of the motor 97 in the direction indicated by an arrow. The

arm 92 can swing about a shaft 96 by means of the air cylinder 95, the rod of
which 1s linked to the arm 91. In this embodiment, the piece 62 is modified in
a wa3} similar to that explained regarding the second embodiment. When the
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modification 1s completed, the belt 91 i1s moved away from the piece 62 by a
command sent from the computer, as 1in the second embodiment. Then, the

piece 63 1s fed to the next step.

A fourth embodiment of this invention will now be explained by reference to
Figs. 8 and 9.

This embodiment aims to treat a plurality of rows of bar-hike bread dough
pieces. In Figs. 8 and 9, an apparatus is provided. It comprises a conveyor
102, a cutter 100 that includes four disk cutters 99 for cutting a continuous
bread dough sheet 98, a guillotine cutter 103, a conveyor 106 disposed
downstream of the conveyor 102, a net 108 disposed above the conveyor 106 for
winding up cut bread dough pieces 104, a pressing board 110 disposed above
the conveyor 106 for pressing wound up bread dough pieces 105, height-
adjusting mechanisms 109 and 111 for adjusting the height from the conveying
face of the conveyor 106 to the pressing board 110, an engaging membér 112
that includes an air-cylinder 117, a freely rotatable roller 116 for modifying the
bent shape of the bread dough pieces 119, a sensor 120 for detecting the bar-
hike bread dough pieces 119, a receiving means 118 that includes a shutter 123,

and a conveyor 114 for conveying pans 121 to the next step.

First, the continuous bread dough sheet 98 is cut by the disk cutters 99 into
five narrow bread dough sheets 101. They are laterally cut by the guillotine
cutter 103 into five small bread dough sheets 104. They are then wound up by
the net 108, thereby forming wound up bread dough pieces 105. They are
pressed and rolled within a gap between the pressing board 110 and the
conveying face of the conveyor 106 to form desired elongated bread dough
pieces 119. Asin Fig. 9, they are occasionally not regularly arrayed in their
axial directions. Also, each of them has a curvature. When a sensor 120
detects them, a computer (not shown) sends a command to the engaging
member 112 so that the roller 116 1s moved and positioned near the
downstream end of the conveying face of the conveyor 106. When the bread -
dough pieces 119 arrive at the roller 116, they are rotated between the

downstream end of the conveying face of the conveyor 106 and the roller 116.
By this rotation, the bread dough pieces 119 that have not been arrayed in
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their axial directions are modified so that they can be so arrayed, as in Fig. 9.
Also, each of them has a straight shape, also as in Fig. 9. When the sensor
120 detects the next group of bar-like bread dough pieces to be modified, the
computer sends a command to the engaging member 112 to open the gap
between the downstream end of the conveying face of the conveyor 106 and the
roller 116. Therefore, bread dough pieces 122 fall onto the receiving means
118. By the command from the computer, the shutter 123 i1s opened so that
the bread dough pieces 122 fall onto the pans 121. Thus, five rows of bar-like

bread dough pieces having a straight shape are conveyed by the conveyor 114
to the next step, usually a baking step.

To array the five rows of the bar-like bread dough pieces 122 in regular
intervals on the pans 121 in the longitudinal direction of this apparatus, a
command can be programmed to adjust the timing for opening the gap between
the downstream end of the conveying face of the conveyor 106 and the roller

116, and to adjust the timing for opening the shutter 123.

A fifth embodiment of this invention will now be explained by reference to Fig.
10.

This embodiment aims to process two rows of bar-like bread dough pieces. In
Fig. 10, an apparatus is provided. It comprises a conveyor 130, a disk cutter
129 for cutting a continuous bread dough sheet 128, a guillotine cutter 132, a
conveyor 136 disposed downstream of the conveyor 130, a net 138 disposed
above the conveyor 136 for winding up cut bread dough pieces 140, a pressing
board 148 for pressing wound-up bread dough pieces 141, height-adjusting
mechanisms 142 and 143 for adjusting the height from the conveying face of
the conveyor 136 to the pressing board 148, an engaging member (not shown)
that includes an air-cylinder 158 and a freely rotatable roller 155, a sensor 152
for detecting bar-like bread dough pieces 150, a receiving means (not shown),

and a conveyor 156 for conveying pans 157 to the next step.

The operation of this embodiment i1s carried out in a way similar to that
explained regarding the fourth embodiment, and the same technical effects as

in the fourth embodiment are obtained.
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A sixth embodiment of this invention will now be explained by reference to Fig.
11.

In this embodiment, 1n place of the previously wound up bar-like bread dough
piece 61, a previously shaped bar-like bread dough piece 160 that is prepared

by rolling a divided and cut bread dough piece is processed, using the
apparatus of the first embodiment. The previously shaped bar-like bread
dough piece 160 is pressed and rolled and becomes a bread dough piece 162
having a curvature. The curvature of the piece 162 i1s modified and it becomes
a bar-like bread dough piece 163 having a straight shape. In this embodiment,

the same technical effects as in the first embodiment are obtained.

As stated above, by this invention a bar-like bread dough piece having a
curvature 1s rotated at a point downstream of the conveyor, by engaging the
bar-hke bread dough piece with a engaging means, without subjecting the
plece to any outer force resulting from an element such as a pressing board or
pressing belt. Namely, the bar-like bread dough piece having a curvature is
freely rotated. Therefore, the residual stress within the piece is released, or
disappears. Thus, the piece becomes a bar-like bread dough piece having a
straight shape. Namely, a twisted bar-like bread dough piece returns
automatically to have a shape that i1s straight. Therefore, the bar-like bread-
dough piece producing process is simplified. This leads to low production
costs. Also, after baking the bar-like bread dough piece having a straight
shape, bar-hike bread with no curvature or twist on its surface, but with a good

appearance, 1s produced.

Further, by this invention a plurality of rows of bar-like bread dough pieces can
be mass produced, so that bread dough pieces having a bent shape can be
modified to straight bar-like bread dough pieces. Also, by the engaging means,

a plurality of rows of bar-like bread dough pieces can be arrayed in regular
intervals 1n the direction that the production line moves.

10
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CLAIMS::

P

1. A method of conveying bar-like bread dough pieces

comprising:

conveylng a bar-like bread dough piece on a
conveying face of a conveyor having a downstream end, with

an axls of the bar-like pread dough piece being

perpendicular to a conveying direction of the conveyor,

freely rotating the bar-like bread dough piece

about sailid axils 1n a direction i1nverse to the conveying

direction for the conveyor by positioning the bread dough

plece between a rollinc face located near the downstream end

of the conveyor and the conveying face to form an elongated

straight bar-1l-ke breac dough piece, and then

feed:ng the elongated straight bar-like bread

dough piece to another conveyor.

2. The method of c¢laim 1, wherein a plurality of rows

of bar-like bread dough pieces are processed.

3. The method of c¢laim 1, wherein said bar-like bread

dough piece 1s one wound up from a bread dough sheet.

4 . A method of conveying bar-like bread dough pieces

comprising:

providing an engaging means having a rolling face

near a conveying face of a downstream end of a conveyor

which conveys a bar-like bread dough piece having an axis

perpendicular to a conveying direction of the convevyor,

freely rotating the bar-like bread dough piece by

positioning the bar-shaped bread dough piece between said

pr—

engaging means and saild convevyving face about said axis in a

11
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direction inverse to the conveying direction of the conveyor

to form an elongated straight bar-shaped bread dough piece,

and then

feeding the elongated straight bar-like bread to

another convevyor.

5. The method of claim 4, wherein a plurality of rows

of bar-like bread dough pieces are processed.

6. The method of c¢claim 4, wherein said bar-like bread

dough piece is one wound up from a bread dough sheet.

7. An apparatus for conveying bar-shaped bread dough

pleces comprilsing:

a conveyor for feeding a bar-shaped bread dough

piece, with an axis of the bar-shaped bread dough piece

being perpendicular to a conveying direction of the
conveyor, salid conveyor having a conveying face and a

downstream end,

an engaging member having a freely rotatable

rolling face, said engaging member being provided near a

conveying face of said conveyor at said downstream end such
that said conveying face and said rolling face coact to
freely rotate the bar-snaped bread dough piece about said

axlis 1in a direction inverse to the conveying direction of

the conveyor to form an elongated straight bar-shaped bread
dough piece, the distance between said engaging mempber and

salid conveving face being adjustable.

-

8 . The apparatus of claim 7, wherein said conveyor

and engaging member are adapted to convey and process a

plurality of rows of said bar-like bread dough pieces.

12
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9. The apparatus of claim 7, wherxein said bar-like

bread dough piece is one wound up from a bread dough sheet.

10. The apparatus of claim 7, wherelin salid engaging
member 1s a roller that 1s able to rotate i1n a same

direction as that of said rotating bar-like bread dough

plece.

11. The apparatug of claim 7, wherein said engaging
member 1s an endless belt that i1g able to rotate i1in a same
direction as that of said rotating bar-like bread dough

plece.

12. The apparatus of claim 7, wherein said apparatus
further includes a sensor for detecting said bar-like bread

dough piece.

13. The apparatus of claim 7, wherein said apparatus
further includes a receiving means for recelving said

bar-like bread dough piece from the engaging member.
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