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(67)  The present inventions provide a method and
an apparatus for cutting flattened food dough into
long-shaped food dough, without adding stress to the
food dough.

The method for cutting flattened food dough 3 into a
long and continuous shape, comprising:
(a) a process for cutting the flattened food dough 3 by
moving a cutter 7 relative to the food dough 3 from one
lateral end to the other lateral end of the food dough 3,
and a process for discontinuing the cutting process by
lifting up the cutter 7 from the food dough 3 so that an
uncut part is left near the other lateral end;
(b) a process for cutting the flattened food dough 3 from
the other lateral end to the one lateral end of the food
dough 3 after moving the cutter 7 relative to the food
dough 3 along the direction perpendicular to the direction
to cut the food dough 3, and a process for discontinuing
the cutting process by lifting up the cutter 7 from the food
dough 3 so that an uncut part is left near the one lateral
end;
(c) a process for moving the cutter 7 relative to the food
dough 3 along the direction perpendicular to the direction
to cut the food dough 3; and
(d) processes for repeating the processes (a) to (c).

FOOD-DOUGH CUTTING METHOD AND DEVICE

Fig. 1
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Description
Technical Field

[0001] The inventions relate to a method and an ap-
paratus for cutting flattened food dough into an elongated
shape (a long shape), such as a continuous and string-
like, belt-like, or rod-like shape. Particularly, they relate
to a method and an apparatus for cutting the flattened
food dough into a continuous and elongated shape, for
example by cutting the flattened food dough in a zig-zag
manner in a lateral direction.

Background of the Inventions

[0002] Conventionally, when a small piece of food
dough having a desired weight is produced from a big
lump of food dough, such as bread dough, for example,
the lump of the food dough is formed into a belt-like
shape, then, the belt-like shaped food dough is cut into
pieces having a desired weight (see Patent Documents
1 and 2).

[0003]

Patent Document 1: Japanese Patent Laid-open
Publication No. 2001-95468

Patent Document 2: International Publication No.
WO002/080683 A2

Summary of the Inventions

[0004] The invention disclosed in Patent Document 1
has a configuration that has a hopper to load a big lump
of bread dough, etc., and a cutting apparatus disposed
at a rectangular and elongated opening positioned at the
bottom of the hopper. In this configuration, elongated
pieces of food dough having a predetermined length and
an approximately constant size cut by the cutting appa-
ratus fall on a transfer conveyer movable with respect to
a longitudinal direction of the opening. Then, by laying a
distal end of an elongated piece of the food dough that
is being cut on a proximal end of the preceding one that
is being conveyed on the transfer conveyer, long and
continuous food dough is formed.

[0005] The cutting apparatus in the configuration ex-
plained in the above paragraph is so-called "a star-
shaped cutter." It has a pair of rotating shafts that have
a plurality of plate-like cutting blades and rotate in the
opposite direction against one another. Thus, it can con-
tinuously cut the big lump of the food dough into the elon-
gated pieces of the food dough, each of which having a
constant length and a desired weight.

[0006] The invention disclosed in Patent Document 2
has a configuration that has a star-shaped cutter, which
is positioned at an opening of a hopper and cuts food
dough descending from within the hopper. The star-
shaped cutter includes a first blade, which has a cutout
part at one lateral end, and a second blade, which has a
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cutout part at the other lateral end, and wherein the first
and the second blade are alternately positioned. Thus,
when the food dough is cut by rotating the star-shaped
cutter, afirst condition, in which one end of the food dough
remains connected to the food dough in the hopper are
connected together, and a second condition, in which the
other end of the food dough remains connected to the
food dough in the hopper, appear alternately. Namely,
the food dough, which gradually descends from within
the hopper, is cut and formed into an elongated and con-
tinuous shape.

[0007] Namely, in the conventional invention for form-
ing food dough having an elongated and continuous
shape by cutting the food dough by means of the star-
shaped cutter, when the food dough is cut by the star-
shaped cutter, the food dough is stressed not only in the
process thatitreaches at the star-shaped cutter, but also
at the moment when it is cut by the star-shaped cutter.
[0008] The presentinventions address the aforemen-
tioned problems. The purpose of the present inventions
is to provide a method and an apparatus for forming food
dough having a continuous and elongated shape by cut-
ting the flattened food dough, without compressing the
whole of the food dough and without adding stress to the
food dough.

[0009] To solve the aforementioned problems, the
present inventions have the following technical features:

a method for cutting flattened food dough into a long
and continuous shape, comprising:

(a) a process for cutting the flattened food dough
by moving a cutter relative to the food dough
from one lateral end to the other lateral end of
the food dough, and a process for discontinuing
the cutting process by lifting up the cutter from
the food dough so that an uncut part is left near
the other lateral end;

(b) a process for cutting the flattened food dough
from the other lateral end to the one lateral end
of the food dough after moving the cutter relative
to the food dough along the direction perpendic-
ular to the direction to cut the food dough, and
a process for discontinuing the cutting process
by lifting up the cutter from the food dough so
that an uncut partis left near the one lateral end;
(c) a process for moving the cutter relative to the
food dough along the direction perpendicular to
the direction to cut the food dough; and

(d) processes for repeating the processes (a) to

().

[0010] Further, the presentinventions have the follow-
ing technical features:

a method for cutting flattened food dough into a long
and continuous shape, comprising:
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(a) a process for placing the flattened food
dough on a conveyer belt, wherein the conveyer
belt conveys the food dough in one direction;
(b) a process for cutting the food dough from
one lateral end to the other lateral end of the
food dough on the conveyer belt and near the
end of it, by moving a cutter in a forward direction
perpendicular to the direction of the movement
of the conveyer belt, and a process for discon-
tinuing the cutting process in the forward direc-
tion by lifting up the cutter from the food dough
so that an uncut part is left near the other lateral
end;

(c) a process for conveying the food dough for
a predetermined distance by driving the convey-
er belt;

(d) a process for cutting the food dough from the
other lateral end to the one lateral end of the
food dough by moving a cutter in a backward
direction opposite to the forward direction, and
a process for discontinuing the cutting process
in the backward direction by lifting up the cutter
from the food dough so that an uncut part is left
near the one lateral end;

(e) the same process as (c); and

(f) processes for repeating the processes (b) to

(e).

[0011] Further, the present inventions have the follow-
ing technical features:

the method for cutting the flattened food dough ex-
plained in the above paragraph, further comprising:

a process for transferring long food dough in the
forward direction by a transfer conveyer posi-
tioned below the end of the conveyer belt,
wherein the long food dough is cut from the flat-
tened food dough and is fallen onto the transfer
conveyer due to its weight,

wherein the speed of the cutter in the backward
direction is faster than that in the forward direc-
tion.

[0012] Further, the present inventions have the follow-
ing a technical feature:

the method for cutting the flattened food dough ex-
plained in the above paragraph, wherein the speed
of the cutter in the forward direction corresponds to
the speed of the transfer conveyer.

[0013] Further, the present inventions have the follow-
ing a technical feature:

the method for cutting the flattened food dough ex-
plained in the above paragraphs, wherein the final
process for cutting the food dough is the process
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wherein the cutter is moving in the forward direction.

[0014] Further, the present inventions have the follow-
ing a technical feature:

the method for cutting the flattened food dough ex-
plained in the above paragraphs, wherein the flat-
tened food dough is fermented on a tray.

[0015] Further, the presentinventions have the follow-
ing technical features:

an apparatus for cutting flattened food dough into a
long and continuous shape, comprising:

a cutter being able to reciprocate horizontally
between one lateral end and the other lateral
end of the food dough and up and down verti-
cally, relative to the food dough; and

a means for carrying the food dough in a direc-
tion perpendicular to the direction of the recip-
rocating motion of the cutter, in an intermittent
manner and relative to the food dough.

[0016] Further, the presentinventions have the follow-
ing technical features:

an apparatus for cutting flattened food dough into a
long and continuous shape, comprising:

a conveyer belt for conveying the flattened food
dough in one direction;

a cutter being able to reciprocate in a direction
perpendicular to the direction of the motion of
the conveyer belt, and up and down, near the
end of the conveyer belt; and

a control device for controlling the motions of
the conveyer belt and the cutter.

[0017] Further, the presentinventions have the follow-
ing technical features:

the apparatus for cutting the food dough explained
in the above paragraph, wherein the cutter is dis-
posed ata slider, which can reciprocate in a direction
perpendicular to the direction of the motion of the
conveyer belt, so as to be able to up and down; and
the apparatus, further comprising:

a means for detecting a lateral end of the food
dough before the cutter reaches the lateral end.

[0018] Further, the presentinventions have the follow-
ing technical features: the apparatus for cutting the food
dough explained in the above paragraphs, further com-
prising:

atransfer conveyer for transferring long-shaped food



5 EP 3 005 874 A1 6

dough in a direction perpendicular to the direction of
the movement of the conveyer belt, wherein the long-
shaped food dough is cut from the food dough near
the end of the conveyer belt and is fallen onto the
transfer conveyer due to its weight.

[0019] Further, the present inventions have the follow-
ing technical features:

the apparatus for cutting the food dough explained
in the above paragraph, wherein the speed of the
cutter in the forward direction corresponds to the
speed of the transfer conveyer, and wherein the
speed of the cutter in the backward direction is faster
than that in the forward direction.

[0020] Further, the present inventions have the follow-
ing technical features: the apparatus for cutting the food
dough explained in the above paragraphs, further com-
prising:

a means for detecting a proximal end of the food
dough being conveyed by the conveyer belt, wherein
the control device includes a calculating means for
adjusting a width of the food dough being cut by the
cutter by determining a number of cuttings of the
food dough based on the data detected by the means
for detecting the proximal end so that the final proc-
ess for cutting the food dough is completed by mov-
ing the cutter in the forward direction.

[0021] Further, the present inventions have the follow-
ing technical features:

the apparatus for cutting the food dough explained
in the above paragraphs, further comprising:

a means for detecting a turned edge of the long-
shaped food dough, which is cut by the cutter.

[0022] Further, the present inventions have the follow-
ing technical features:

a method for cutting flattened food dough into a long
and continuous shape, comprising:

(a) a process for placing the food dough on a
conveyer belt, wherein the conveyer belt con-
veys the food dough in one direction; and

(b) a process for cutting the food dough by ro-
tating a reel-type cutter so that the reel-type cut-
ter is pressed toward the conveyer belt while
conveying the food dough by the conveyer belt,

wherein the reel-type cutter has a plurality of blades,
which are disposed on an outer periphery of a cylin-
drical structure so that the blades are protruded in a
spiral manner from the outer periphery of the cylin-
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drical structure, each of the blades has a cutout part
at one lateral end for not cutting the food dough, and
the blades having the cutout parts at the right lateral
ends and the blades having the cutout parts at the
left lateral ends are alternately positioned side by
side.

[0023] Further, the present inventions have the follow-
ing technical features:

an apparatus for cutting flattened food dough into a
long and continuous shape, comprising:

(a) a conveyer belt for conveying the food dough
in one direction; and

(b) a reel-type cutter rolling in synchronization
with a speed of the conveyer belt so that the
reel-type cutter is pressed toward the conveyer
belt,

wherein the reel-type cutter has a plurality of blades,
which are disposed on an outer periphery of a cylin-
drical structure so that the blades are protruded in a
spiral manner from the outer periphery of the cylin-
drical structure, each of the blades has a cutout part
at one lateral end for not cutting the food dough, and
the blades having the cutout parts at the right lateral
ends and the blades having the cutout parts at the
left lateral ends are alternately positioned side by
side.

[0024] Further, the presentinventions have the follow-
ing technical features: the apparatus for cutting the food
dough explained in the above paragraph, further com-
prising:

a transfer conveyer for transferring the long-shaped
food dough, which is cut from the food dough near
the end of the conveyer belt and is fallen onto the
transfer conveyer due to its weight.

Effects of the Inventions

[0025] According to the present inventions, when the
flattened food dough is cut into a continuous and long
shape, it can be cut without compressing the whole of
the food dough and without adding stress to the food
dough.

Brief Description of the Drawings
[0026]

Fig.1 is an explanatory drawing to conceptually and
schematically explain a method for cutting food
dough by an apparatus for cutting the food dough,
which is an embodiment of the present inventions.
Fig. 2 is a functional block diagram of a control de-
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vice.

Fig. 3 is an explanatory drawing to explain each of
cutting processes terminates by moving a cutter to
one lateral end of food dough.

Fig. 4 is an explanatory side view of the apparatus
for cutting the food dough to conceptually and sche-
matically show a whole constitution of the apparatus.
Fig. 5 is an explanatory elevational view of the ap-
paratus for cutting the food dough to conceptually
and schematically show the whole constitution of the
apparatus.

Fig. 6 is an explanatory plan view to conceptually
and schematically show a constitution of another em-
bodiment of the apparatus for cutting the food dough
in which a moving direction of a transfer conveyer is
changed.

Fig. 7 shows variations of cross-sectional shapes of
blades for a rotary cutter.

Fig. 8 shows a plan view of an apparatus for cutting
food dough of a second embodiment of the present
inventions.

Fig. 9 shows an elevational view of an apparatus for
cutting food dough of a third embodiment of the
present inventions.

Fig. 10 shows a plan and an elevational view, of an
apparatus for cutting food dough of another variation
of the third embodiment.

Preferred Embodiments of the Inventions

[0027] Below, based on the drawings, a constitution of
an apparatus for cutting food dough of a first embodiment
of the present inventions is explained. To facilitate un-
derstanding of these inventions, first, functions of main
components and a method for cutting food dough are
explained.

[0028] Fig.1 is a set of explanatory drawings to con-
ceptually and schematically explain processes for cutting
food dough by an apparatus for cutting the food dough,
which is a first embodiment of the present inventions. In
each of drawings [A]~[F] of Fig. 1, (a) is an explanatory
plan view to conceptually and schematically shows a
state of the apparatus during a cutting process, and (b)
is an explanatory elevational view to conceptually and
schematically shows a state of the apparatus during a
cutting process.

[0029] As conceptually and schematically shown in
Fig. 1, the apparatus 1 for cutting the food dough of the
first embodiment of the present inventions has a convey-
er belt 5 for conveying the food dough 3 in the front-back
direction (the direction indicated by an arrow "A" along a
Y axis). The food dough 3 has a flattened shape, and is
directly and horizontally disposed on the conveyer belt 5.
[0030] Atthe near end of the conveyer belt 5, a cutter
7, which is used to cut the food dough 3 in the lateral
direction (the direction along an X axis), is disposed so
as to freely reciprocate in the lateral direction and freely
move up and down in the vertical direction (the direction
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along a Z axis). The apparatus 1 further has photo sen-
sors 9A and 9B, as means for detecting a lateral end of
the food dough before the cutter reaches the lateral end,
to detect both lateral ends of the food dough 3 when the
cutter 7 cut the food dough 3 by moving in the lateral
direction. In case of the means for detecting the lateral
end that is configured so as to revolve the photo sensor
in the horizontal plane, only one sensor may be posi-
tioned anteriorly in the direction of movement of the cutter
7.

[0031] A transfer belt 11 is disposed under the distal
end of the conveyer belt 5. The transfer belt 11 carries
the food dough 4 that is cut by the cutter 7 and has a long
shape (long-shaped food dough), such as a continuous
and string-like, belt-like, or rod-like shape, toward the
next step to process weighing and cutting it. In this em-
bodiment, the transfer belt 11 extends in the direction
along the lateral direction of the conveyer belt 5, which
is perpendicular to the direction of the movement of the
conveyer belt 5 (indicated by the arrow "A"). The transfer
belt 11 carries the long-shaped food dough 3Ain the di-
rection indicated by an arrow "B."

[0032] Movements for carrying the food dough by the
conveyer belt 5 and the transfer belt 11 are driven by a
servomotor (not shown in Fig. 1), for example. Thus, the
movements of the conveyer belt 5 and the transfer belt
11 can be freely controlled by a control device 13, such
as a computer. The cutter 7 moves in the lateral direction
by a driving mechanism (not shown in Fig. 1), such as
an endless belt that can rotate forward and backward, a
ball-screw mechanism, and a fluid pressure actuated cyl-
inder. Further, the cutter 7 moves vertically by an actuator
(not shown in Fig. 1), such as a fluid pressure actuated
cylinder. The movements of the cutter 7 in the vertical
and lateral direction are controlled by the control device
13.

[0033] In the apparatus having the constitution ex-
plained in the above paragraphs, the food dough 3 is
disposed on the conveyer belt 5, and the conveyer belt
5 is driven under the control of the control device 13.
Then, when the food dough 3 is carried forward in the
direction along the Y axis (indicated by the arrow "A"), a
means (a photo sensor) 15 for detecting the distal end
of the food dough 3, which is disposed at the predeter-
mined position that is located at slightly upstream side
of the distal end of the conveyer belt 5, detects the distal
end of the food dough 3. When the photo sensor 15 de-
tects the distal end of the food dough 3, the food dough
3 is further carried forward for a predetermined distance
corresponding to a cut width W of the food dough to be
cut, and then the conveyer belt 5 is stopped.

[0034] Namely, as explained in the above paragraph,
when the photo sensor 15 detects the distal end of the
food dough 3, the distance to be carried forward is cal-
culated by a calculating means 17 (see Fig. 2) included
in the control device 13, based on the relationship be-
tween the position of the cutter 7 and the position of the
photo sensor 15 in the direction of the movement of the
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food dough 3, and the predetermined cut width W of the
food dough to be cut.

Then, based on the results of the calculation by the cal-
culating means 17, arotation of a Y-axis motor 19, which
drives the conveyer belt 5, is controlled. When the distal
end of the food dough 3 is carried forward for the distance
corresponding to the cut width W from the position for
cutting the food dough, the Y-axis motor 19 is stopped.
[0035] As explained in the above paragraph, when the
distal end of the food dough 3 is carried forward for the
distance corresponding to the cut width W from the po-
sition for cutting the food dough, the cutter 7, which is
positioned at the predetermined location in the lateral
direction, is lowered to the position for cutting, and then
the distal end of the food dough 3 is cut by moving the
cutter 7 in the lateral direction. Since the position for cut-
ting the food dough 3 is located near the distal end of the
conveyer belt 5, the long-shaped food dough 4A that is
continuously cut from the food dough 3 in the lateral di-
rection falls onto the transfer belt 11 due to its weight.
The transfer belt 11 carries the long-shaped food dough
4A in the lateral direction (indicated by the arrow "B")
perpendicular to the direction of the movement of the
conveyer belt 5.

[0036] Asshownin Fig. 1(A), when the direction of cut-
ting the food dough 3 by the cutter 7 corresponds to the
direction of the movement of the transfer belt 11, which
is defined as "cutting in a forward direction," a velocity of
the movement of the cutter 7 (a velocity of cutting) is
appropriate level corresponding to the velocity of the
movement of the transfer belt 11, such as at about half
of the velocity of the movement of the transfer belt 11.
Thus, when the long-shaped food dough 4A is fallen onto
the transfer belt 11 due to its weight, it does not loop back
on itself.

[0037] As explained in the above paragraphs, when
the food dough 3 is cut by moving the cutter 7 in the
direction indicated by the arrow "B" (cutting in the forward
direction), when the photo sensor 9A, which is positioned
anteriorly in the direction of the movement of the cutter
7, detects the right lateral end of the food dough 3, the
cutter 7 is lifted up at the predetermined position apart
from the right lateral end of the food dough under the
control of the control device 13. Then the cutter 7 is
moved to the position located outside the right lateral end
of the food dough 3 so that an uncut part is left near the
right lateral end. Namely, the food dough 3 and the long-
shaped food dough 4A remain connected each other at
the uncut part 3B near the right lateral end of the food
dough 3.

[0038] As explained in the above paragraph, when the
cutter 7 is moved to the position located outside the right
lateral end of the food dough 3, the conveyer belt 5 is
driven again, and stopped after the food dough 3 is car-
ried forward for the distance corresponding to the cut
width W. Then, the cutter 7 is lowered, and the following
long-shaped food dough 4AA is cut off from the food
dough, wherein the following long-shaped food dough
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49A remains connected with the preceding long-shaped
food dough 4A at the uncut part (namely, they are not
completely separated from each other) by moving the
cutter 7 to the left direction, i.e., in the reverse direction
indicated by the arrow "B" ("in the backward direction").
In this process, the moving direction of the cutter 7 and
that of the transfer belt 11 are opposite to each other.
Thus, when the long-shaped food dough 4AA, which is
cut and partly separated from the food dough 3, is fallen
onto the transfer belt 11 due to its weight, it does not loop
back on itself. Thus, when the direction of the movement
of the cutter 7 for cutting the food dough 3 is opposite to
the direction of the movement of the transfer belt 11 ("cut-
ting in the backward direction"), the transfer belt 11 is
driven under the control of the control device 13 so that
the velocity of the movement of the transfer belt 11 is
faster than that of the cutter 7.

[0039] When the cutter 7 comes close to the left lateral
end of the food dough 3, and when the photo sensor 9A,
which is positioned anteriorly in the direction of the move-
ment of the cutter 7, detects the right lateral end of the
food dough 3, the cutter 7 is lifted up so as to leave an
uncut part 3C, as the same way in cutting in the forward
direction. Then, after the cutter 7 is moved to the position
located outside the left lateral end of the food dough 3,
and the food dough 3 is carried forward for the distance
corresponding to the cut width W, the food dough 3 is
again cut by moving the cutter 7 in the right direction.
[0040] Fromthe explanationsinthe above paragraphs,
it can be understood that:

By repeating that the flattened food dough 3 dis-
posed on the conveyer belt 5 is carried forward for
the distance corresponding to the cut width W, and
by cutting the food dough 3 alternately in the left and
right directions by the cutter 7 with the uncut parts
being remained at the near left and right lateral ends
of the food dough 3, the continuous and long-shaped
food dough 4 can be cut out from the flattened food
dough 3.

[0041] Inthe apparatus 1 for cutting the flattened food
dough of the first embodiment of the present inventions,
since the long-shaped food dough 4 cut out from the food
dough 3 is fallen onto the transfer belt 11 from the distal
end of the conveyer belt 5 due to its weight, and since
the transfer belt 11 moves only in one direction (indicated
by the arrow "B"), the movements of the conveyer belt 5
and the cutter 7 are controlled so that a final cut point of
the food dough 3 is positioned at the right lateral end of
the food dough 3, namely, so that the final cut point is
positioned at the downstream side in the direction of the
movement of the transfer belt 11.

[0042] A means (a photo sensor) 21 for detecting a
proximal end of the food dough 3 is disposed at the side
of the conveyer belt 5 and at a predetermined position
that is located at the back (the upstream of the conveyer
belt 5) of the means 15 for detecting the distal end of the
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food dough 3. The photo sensor 21 detects the food
dough 3 that is carried by the conveyer belt 5. As ex-
plained in the above paragraphs, the food dough 3 is cut
into the continuous and long-shaped food dough 4 by the
cutter 7, and is carried by the conveyer belt 5, while the
cutting operations are repeated. Then, when the photo
sensor 21 detects the proximal end of the food dough 3,
the calculating means 17 calculates a number of cutting
by the cutter 7 and a new cut width WA, for the remaining
food dough 3.

[0043] Fig. 3 shows the condition that the food dough
3 is temporarily stopped at the position where the food
dough 3 is carried forward for the distance corresponding
to the cut width W from the position where the food dough
3 was previously cut, after detecting the proximal end of
the food dough 3 by the photo sensor 21.

[0044] The length between the position 7C for cutting
the food dough 3 and the proximal end of it is defined as
(L-L1), wherein the distance between the position 7C for
cutting by the cutter 7 and the photo sensor 21 is L, and
wherein the distance between the photo sensor 21 and
the proximal end ofthe food dough 3is L1. The calculating
means 17 calculates the distance L1, wherein L1 is the
distance that the food dough 3 is further carried from the
position when the photo sensor 21 detects the proximal
end of the food dough 3, based on the information of the
distance that the food dough 3 is conveyed from the time
when the food dough 3 was previously cut to when the
photo sensor 21 detects the proximal end of the food
dough 3.

[0045] The length (L-L1) between the position 7C for
cutting the food dough 3 and the proximal end of it, that
is a remaining length, is calculated by a calculating
means 23 to calculate the remaining length based on the
length L and L1. The length L1 may be determined by
measuring a distance that the food dough 3 is carried
from the position when the photo sensor 21 detects the
proximal end of the food dough 3 to the position when
the movement of the food dough 3 is stopped.

[0046] However, productivity is improved by calculat-
ing the length L1 when the photo sensor 21 detects the
proximal end of the food dough 3.

[0047] Then, a calculating means 25 calculates (L-
L1)/W, based on the length (L-L1) and the cut width W,
and then the number N (integer number) of cutting the
rest of the food dough 3 is determined. Then, based on
the results of the above calculation and information re-
lating to the present position of the cutter 7, it is calculated
at which lateral end of the food dough 3 the cutter 7 is to
complete the cutting process, when the final cutting proc-
ess to cut the food dough 3 is terminated. Further, the
final cut width R of the food dough 3 that includes the
proximal end is calculated.

[0048] Below, the method for calculating the new cut
width WA is explained, in the case where it is calculated
that the final cutting process to cut the food dough 3 is
terminated when the cutter 7 completes the cutting proc-
ess near the right lateral end of the food dough 3 after
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the cutter 7 cuts the food dough 3 in the direction indicated
by the arrow "B" (in the forward direction). Since the final
cut width R of the food dough 3 is narrower than the cut
width W, the final cut width R may become extremely
narrow as compared to the cut width W. In this case,
pieces having predetermined weight cut from the long-
shaped food dough 4 have a narrow shape, and this is
not preferable in the following process, such as a process
for rounding the pieces of the food dough.

[0049] Thus, to prevent the final cut width R from being
extremely narrower than the predetermined cut width W,
the calculating means 17 determines the new cut width
WA as follows:

If the final cut width R becomes wider than one-half
of the cut width W, it is determined that the new cut
width WA is equal to the cut width W, and if the final
cut width R becomes narrower than one-half of the
cut width W, the calculating means 17 calculates the
new cut width WA based on the equation, WA=(L-
L1)/(N+1), wherein the (L-L1) is the remaining length
of the food dough 3. The threshold value, one-half
of the cut width W, is just an example. The threshold
value, a ratio of (the final cut width R)/(the cut width
W), may be set as 70%, for example.

[0050] If the final cutting process to cut the food dough
3 is terminated when the cutter 7 completes the cutting
process near the left lateral end of the food dough 3 after
the cutter 7 cuts the food dough 3 in the reverse direction
indicated by the arrow "B" (in the backward direction), a
new cut width WA is calculated as follows: First, the set-
ting of the number of cutting is changed so that one (1)
is added to or subtracted from, the number N of cutting
the rest of the food dough 3, and next, the new cut width
WA is calculated based on the newly-set number of cut-
ting the food dough 3.

[0051] At this time, for example, if the final cut width R
of the food dough 3 becomes wider than one-half of the
cut width W, one (1) is added to the number N of cutting
the rest of the food dough 3, and the calculating means
17 calculates the new cut width WA based on the equa-
tion, WA=(L-L1)/(N+2), wherein the (L-L1) is the remain-
ing length of the food dough 3 and the (N+1) is the newly-
set number of cutting the food dough 3.

[0052] Further, if the final cut width R of the food dough
becomes narrower than one-half of the cut width W, one
(1) is subtracted from the number N of cutting the rest of
the food dough 3, and the calculating means 17 calcu-
lates the new cut width WAbased on the equation,
WA=(L-L1)/(N), wherein the (L-L1) is the remaining
length of the food dough 3 and the (N-1) is the newly-set
number of cutting the food dough 3.

[0053] Inthisway, the food dough 3 having the remain-
ing length (L-L1) is cut into the long-shaped food dough
4 having the new cut width WA. Then, the apparatus 1
may be controlled so that the final cutting process to cut
the food dough 3 is terminated when the cutter 7 cuts it
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in the direction indicated by the arrow "B" (in the forward
direction), and completes the cutting process near the
right lateral end of the food dough 3.

[0054] Thus, atthe end of the processes for cutting the
food dough 3, when the thin and long-shaped part of the
food dough 3 that is placed on the distal end of the con-
veyer belt 5 is fallen onto the transfer belt 11, it does not
loop back on the preceding long-shaped food dough 4
on the transfer belt 11.

[0055] Next, the whole constitution of the apparatus 1
for cutting the food dough of the first embodiment of the
present inventions is explained.

[0056] As itis conceptually and schematically shown
in Fig. 4, the apparatus 1 for cutting the food dough of
the first embodiment of these inventions has a frame 29
like a box having casters 27. A conveyer frame 31 being
attached to an axis 33 is disposed at the back side (the
left side in Fig. 4) of the frame 29, and can rotate about
the axis 33. In particular, right and left conveyer brackets
35L and 35R (see Fig. 5) are disposed apart from each
other in the lateral direction (indicated by the X axis) and
at the nearly central part of the frame 25 in the vertical
direction.

[0057] Further, the conveyer frame 31 is disposed at
the back side (the left sidein Fig. 4) of the conveyer brack-
ets 35L and 35R, and is rotatable about the axis 33. The
left end and the right end of the driving roller 37 extending
in the lateral direction are rotatably supported at the con-
veyer brackets 35L and 35R, respectively. Then, the con-
veyer belt 5 having an endless loop is wound around a
driven roller 39 disposed at the back end of the conveyer
frame 31 (the left side in Fig. 4) and the driving roller 37.
[0058] A motor 41, such as a servomotor, is disposed
at the frame 29 to drive the driving roller 37. A driving
chain 47 having an endless loop is wound around a driv-
ing sprocket 43 rotated by the motor 41 and one relay
sprocket 45A rotatably supported by the conveyer brack-
ets 35L and 35R. Then, the driven chain 51 is wound
around the other relay sprocket 45B connected in parallel
to the relay sprocket 45A and a driven sprocket 49 con-
nected to the driving roller 37. Further, the photo sensor
21 is disposed at one side of the conveyer frame 31 in
the lateral direction, and the photo sensor 15 is disposed
at either of the conveyer bracket 35L or 35R.

[0059] In the apparatus 1 having the configuration ex-
plained inthe above paragraphs, the food dough 3 placed
on the conveyer belt 5 can be carried forward (the right
direction in Fig. 4). Further, the photo sensor 15 can de-
tect the forward end (the distal end) of the food dough 3,
and the photo sensor 21 can detect the proximal end of
the food dough 3.

[0060] To cut the food dough 3 in the lateral direction
near the distal end of the conveyer belt 5, upper and
lower guide members 55 are disposed above the distal
end of the conveyer belt 5, wherein the left and right ends
of the upper and lower guide members 55 are supported
by left and right side frames 53L and 53R of the frame
29. Further, a slider 57 is supported by the guide mem-
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bers 55 and is movable in the lateral direction. A actuator
59 driven vertically, such a fluid pressure actuated cylin-
der, is disposed at the slider 57. A supporting axis 63
horizontally extending in a front-back direction is dis-
posed at the lower part of an up-and-down moving mem-
ber 61, such as a piston rod, which is connected to the
actuator 59 driven vertically and is vertically movable.
The cutter 7 is rotatably attached to the supporting axis
63.

[0061] To move the slider 57 in the lateral direction, a
motor bracket 65 is disposed above the space between
the side frame 53L and the side frame 53R of the frame
29, and a motor 69 having a driving sprocket 67 is at-
tached to the right part of the motor bracket 65. Further,
a supporting bracket 72, to which a driven sprocket 71
is rotatably attached, is disposed at the left part of the
motor bracket 65. A chain 70 having an endless loop is
wound around the driving sprocket 67 and the driven
sprocket 71, and the chain 70 and a part of the slider 57
are integrally connected to each other by means of a
connecting plate 76.

[0062] Thus, the slider 57 can be moved in the lateral
direction by rotating the motor 69 in clockwise and coun-
ter-clockwise direction. Further, the cutter 7 can be
moved up and down by driving the actuator 59 driven
vertically. Thus, as explained in the above paragraphs,
the food dough 3 being carried forward by the conveyer
belt 5 can be cut into the long-shaped food dough 4.
[0063] A transferconveyer 73, which has the conveyer
belt 11 for carrying the long-shaped food dough 4 cut
from the food dough 3, to the right side in the lateral di-
rection, is disposed below the distal end of the conveyer
belt 5.

[0064] Further, a carrying conveyer 75, which carries
the long-shaped food dough 4 moved downward from
the distal end of the transfer conveyer 73, in the reverse
direction, is disposed under the transfer conveyer 73.
[0065] A cutting device 77, such as a guillotine cutter,
for cutting the long-shaped food dough 4 into pieces 4C
having a predetermined weight is disposed at the down-
stream of the carrying conveyer 75. A weighing conveyer
79, which weighs the long-shaped food dough 4 to be
cut when it is cut into the pieces 4C by the cutting device
77, is also disposed at the downstream side of the car-
rying conveyer 75. Further, a second weighing conveyer
81, which weighs the pieces 4C cut from the long-shaped
food dough 4, is disposed at the downstream of the
weighing conveyer 79.

[0066] Since the carrying conveyer 75, the cutting de-
vice 77, and the weighing conveyer 79 and 81 are already
well-known, the explanation of the constitutions of these
devices is omitted.

[0067] The cutter7 ofthe firstembodimentis notlimited
to a disk-like rotary cutter shown in Fig. 1, 5, and 6. An
ultrasonic cutter (not shown), which cuts while vibrating
a knife-like blade with about tens of microns of small am-
plitude and with tens of KHz of high frequency, may be
used for the cutter 7.
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[0068] Further, in case of using the disk-like rotary cut-
ter, the rotary cutter having shapes of the blades as
shown in Fig. 7 may be used for the cutter 7. Namely,
the rotary cutters that have a blade having a sharp edge
atits periphery (see Fig. 7(a)), a blade having a blunt and
rounded edge at its periphery (see Fig. 7(b)), a blade
having a sharp edged part at a blunt and rounded edge
atits periphery (see Fig. 7(c)), and a blade having a step-
like part, where the thickness of the blade is different from
the other part, near the edge at its periphery (see Fig.
7(d)), may be used for the cutter 7.

[0069] The flattened food dough 3 in the present in-
ventions contains not only a plate-like food dough formed
by a well-known apparatus for extending food dough, but
also a flattened food dough fermented in a tray.

[0070] From the explanation in the above paragraphs,
it can be understood that:

According to the first embodiment, in the apparatus
1, the food dough 3 is directly placed on the conveyer
belt 5 and intermittently carried forward, and the food
dough 3 is cut in a zig-zag manner by alternately
moving the cutter 7 in the lateral direction. Thus, the
food dough 3 can be cut into the long-shaped food
dough 4 under a nearly stress-free condition.

[0071] In particularly, for the flattened food dough 3
fermented in a tray, since the food dough 3 is not stressed
at all before the cutting process by using the method and
apparatus of the present inventions, the long-shaped
food dough, such as a continuous and string-like, belt-
like, or rod-like shape, can be easily manufactured under
the nearly stress-free condition.

[0072] In the first embodiment explained in the above
paragraphs, itis possible to appropriately modify the con-
figuration of the first embodiment.

[0073] Namely,itis possible to preliminarily set the po-
sition to move up and down the cutter 7 according to a
width of the food dough 3 placed on the conveyer belt 5
in the lateral direction. In this configuration, the photo
sensors 9A and 9B disposed at the right and left sides
of the cutter 7 may be omitted. Further, a contact-type
sensor contacting the food dough 3 may be used instead
of using the photo sensors 9A and 9B.

[0074] Also, as shown in Fig. 6, it is possible that the
apparatus 1 may include a transfer conveyer 11A, dis-
posed under the conveyer belt 5, carrying the long-
shaped food dough 4 in the same direction as that of the
conveyer belt 5. If the width of the transfer conveyer 11A
is narrower than that of the conveyer belt 5, the food
dough 3 is cut in a zig-zag manner, while reciprocating
the conveyer belt 5 in the lateral direction as shown in
Fig. 6, so that the long-shaped food dough 4 cut from the
food dough 3 is always placed on the transfer conveyer
11A. The guillotine cutter 77A is disposed near the down-
stream end of the transfer conveyer 11A. Further, the
first and the second weighing conveyers 79A and 81A
are disposed at the downstream side of the transfer con-
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veyer 11A, and weigh the pieces 4C cut from the long-
shaped food dough 4.

[0075] In the above explanation, the apparatus 1 has
the transfer conveyer 11A having the width narrower than
that of the conveyer belt 5, and has the transfer belt 5
reciprocating in the lateral direction. However, it is pos-
sible that the apparatus 1 has the transfer conveyer 11A
having the width equal to that of the conveyer belt 5, and
places the long-shaped food dough 4 on the transfer con-
veyer 11A in a zig-zag manner.

[0076] Below, a second embodiment of the presentin-
ventions is explained. In the explanation of the second
embodiment, to avoid duplication, the explanation of the
constitution having the same configuration as that of the
first embodiment is omitted. Thus, below, only the differ-
ent points are explained.

[0077] The difference between an apparatus 101 for
cutting food dough of the second embodiment and the
apparatus 1 of the first embodiment is a cutter.

[0078] Inthe firstembodiment, the apparatus 1 for cut-
ting the food dough has the cutter 7 that is the disk-like
rotary cutter or the ultrasonic cutter. But, in the second
embodiment, the apparatus 101 uses a reel-type cutter
107.

[0079] As shownin Fig. 8, the reel-type cutter 107 has
a plurality of blades, which are spirally protruded from an
outer periphery of a cylindrical structure. Each blade of
the reel-type cutter 107 has an uncut part, wherein a part
of the one end of the blade is trimmed away. The uncut
parts of the neighboring spiral blades are alternately dis-
posed side by side, at the right and the left ends of the
blades (the right and the left sides in Fig. 8).

[0080] Namely, in the first spiral blade, the uncut part
is disposed at the rightend of the blade, and in the second
spiral blade, the uncut part is disposed at the left side of
the blade. In the following spiral blades, the uncut parts
are alternately disposed in the same manner.

[0081] Inthe apparatus 101 for cutting the food dough
having the configuration explained in the above para-
graphs, the food dough 103 carried by the conveyer belt
105 has a width slightly narrower than that of the spiral
blade (the length of the cylindrical structure in its longi-
tudinal direction) disposed at the outer periphery of the
cylindrical structure.

[0082] As shown in Fig. 8, the flattened food dough
103 carried by the conveyer belt 105 is cut in a zig-zag
manner, by rotating the reel-type cutter 107 in synchro-
nization with the velocity of the conveyer belt 105, by
means of a servomotor (not shown), so as to push the
reel-type cutter 107 toward the conveyer belt 105.
[0083] Namely, as explained in the above paragraph,
since the uncut parts, i.e., a part of the blade trimmed
away, are alternately disposed at the right and the left
ends of the neighboring spiral blades, uncut parts are
alternately formed at the right and the left ends of the
flattened food dough 103.

[0084] Since the reel-type cutter 107 has the spiral-
shaped blades, the whole spiral blade does not cut the
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food dough 103 atone moment, but one point of the spiral
blade contacts with the conveyer belt 105, and then the
spiral blade sequentially cuts the food dough 103. Thus,
the food dough 103 can be cut without receiving heavy
stress.

[0085] As shown in Fig. 8, the food dough 103 cut on
the conveyer belt 105 is fallen onto a transfer belt 111
disposed at the downstream side of and below, the con-
veyer belt 105 due to a weight of the cut food dough. By
setting the velocity of the transfer belt 111 faster than the
velocity of the conveyer belt 105, a continuous and string-
like, belt-like, or rod-like shaped food dough can be
formed.

[0086] Below, athirdembodiment ofthe presentinven-
tions is explained based on Fig. 9. In the explanation of
the third embodiment, to avoid duplication, the explana-
tion of the constitution having the same configuration as
that ofthe firstand second embodiments is omitted. Thus,
below, only the different points are explained.

[0087] The difference between an apparatus 201 for
cutting food dough of the third embodiment and the ap-
paratus 1 of the first embodiment is that the apparatus
201 has a photo sensor 203 for detecting a turned edge
4E of the long-shaped food dough 4A, which is cut by
the cutter 7. The photo sensor 203 is disposed in front
of the cutter 7 (at the near side from a viewer of Fig. 9),
namely, above the distal end of the conveyer belt 5, and
between the photo sensors 9A and 9B (see Fig. 9). The
photo sensor 203 is disposed so as to move together
with the cutter 7. A first weighing conveyer 79B, a second
weighing conveyer 81B, and a carrying-out conveyer 205
are sequentially disposed at the downstream side of the
transferbelt 11. The guillotine cutter 77B is disposed near
and above the downstream end of the transfer conveyer
11.

[0088] The food dough 3 has a different physical prop-
erty per food dough. In case where the food dough 3 is
relatively soft and is fermented food dough with a high-
viscosity, sometimes the long-shaped food dough 4 ad-
heres to the conveyer belt 5 and is not fallen downwardly
right away. In this case, if, as the same as in the first
embodiment, the cutter 7 starts to cut the food dough 3
in the reverse direction under the control of the control
device 13, before the long-shaped food dough 4 cut in
first does not fall downward from the conveyer belt 5, the
following long-shaped food dough 4 is cut. Thus, the pre-
vious food dough 4 and the following food dough 4 over-
lap and fall onto the transfer belt 11.

[0089] The overlapped long-shaped food dough 4
causes a trouble, namely it causes the first weighing con-
veyer 79 to reduce its precision.

[0090] Next, an operation of the cutter 7 of the appa-
ratus 201 for cutting the food dough of the third embod-
iment is explained. When the food dough 3 is cut by mov-
ing the cutter 7 in the direction indicated by the arrow "B"
(in the right direction in Fig. 9) (a cutting operation in the
forward direction), after the photo sensor 9A positioned
anteriorly at the cutter 7 detects the right lateral end of
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the food dough 3, the photo sensor 203 detects the turned
edge 4E of the long-shaped food dough 4A, which is cut
by the cutter 7, and the cutter 7 is lifted up at the prede-
termined position apart from the lateral end of the food
dough 3, under the control of the control device 13.
[0091] By controlling the motion of the cutter 7 in this
manner, when the cutter 7 changes its movement for
cutting the food dough 3 from one direction to the other
direction, the long-shaped food dough 4A is prevented
from overlapping.

[0092] Further, another modified example of the appa-
ratus 201 for cutting the food dough of the third embod-
iment is explained based on Fig. 10.

In this modified example, bar-like food dough 6 having a
longitudinal cut width WA is cut from rectangular-shaped
food dough 3 having a longitudinal length LA and a lateral
length LB, and then pieces 6C having a lateral cut width
WB are cut from the bar-like food dough 6.

[0093] The calculating means calculates the longitudi-
nal cut width WA and the lateral cut width WB based on
the longitudinal length LA and the lateral length LB of the
food dough 3, by inputting an arbitrary dividing number
for each cut width by means of an input device (not
shown), such as a touch panel.

[0094] Inthe apparatus 201 for cutting the food dough
of the modified example, the cutter 7 is designed so as
to reciprocate for a predetermined interval. Further, a
photo sensor 207 for detecting a downstream end of the
bar-like food dough 6 is disposed at a side of and near,
the distal end of a transfer belt 11. Further, a first weighing
conveyer 79B and a second weighing conveyer 81B are
used as carrying conveyers continuously driven at the
same velocity as that of the transfer belt 11.

[0095] In the apparatus having the constitution ex-
plained in the above paragraphs, the food dough 3 is
placed on the conveyer belt 5, and the conveyer belt 5
is driven under the control of the control device 13. When
the food dough 3 is carried forward in the Y axis direction,
the distal end of the food dough 3 is detected by the photo
sensor 15. Next, the distal end of the food dough 3 is
carried forward for the distance corresponding to the lon-
gitudinal cut width WA from the position for cutting the
food dough 3 by the cutter 7, and then, the conveyer belt
5 is stopped.

[0096] Then, the cutter 7, which is positioned at the
predetermined location at the left side in the lateral di-
rection, is lowered onto the conveyer belt 5, and next,
the distal end of the food dough 3 is cut by moving the
cutter 7 toward the right side in the lateral direction at a
high velocity. The bar-like food dough cut by the cutter 7
is fallen onto the stopped transfer belt 11. When the bar-
like food dough 6 is carried in the direction indicated by
the arrow "B" by the transfer belt 11, the photo sensor
207 detects the distal end of the bar-like food dough 6.
When the bar-like food dough 6 is carried forward for the
distance corresponding to the lateral cut width WB, based
on signals from the photo sensor 207, the bar-like food
dough 6 is cut into pieces 6C by driving a guillotine cutter
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77B. For the last piece 6C, the guillotine cutter 77B is not
driven. Namely, if the bar-like food dough 6 is cut into six
equal pieces, the guillotine cutter 77B is driven at five
times.

[0097] The cutter 7 is moved to the predetermined po-
sition at the right side while cutting food dough 3 into the
bar-like food dough 6, and then lifted up. When the bar-
like food dough 6 placed on the transfer belt 11 is carried
from the area under the distal end of the conveyer belt 5
to the outside of the area, the conveyer belt 5 is driven
again, carries the food dough 3 forward for the distance
corresponding to the longitudinal cut width WA, and then
is stopped.

[0098] Next, the following bar-like food dough 6 is cut
from the food dough 3 by lowering the cutter 7 and then
moving it at a high velocity toward the left end in the
lateral direction, and the bar-like food dough 6 is fallen
onto the transfer belt 11. Then, as the same as explained
in the above paragraphs, the pieces 6C are cut from the
bar-like food dough.

[0099] From the explanation in the above paragraphs,
it can be understood that:

The rectangular-shaped food dough 3 placed on the
conveyer belt 5 is cut into the bar-like food dough 6
having the longitudinal cut width WA, whichis equally
divided the food dough 3 having a longitudinal length
LA, by a predetermined number based on the longi-
tudinal length LA. Further, the bar-like food dough 6
is cut into the pieces 6C having the lateral cut width
WB, which is equally divided the food dough 3 having
a lateral length LB, by a predetermined number
based on the lateral length LB. In this way, the rec-
tangular-shaped food dough 3 can be cut into a pre-
determined number of pieces 6C.

[0100] Also, in this embodiment, the fine-shaped piec-
es 6C can be cut from the food dough under the nearly

stress-free condition.

Explanations of Denotations

[0101]

1 an apparatus for cutting food dough

3 food dough

3B, 3C  an uncut part

4 long-shaped food dough

4E a turned edge

5 a conveyer belt

6 bar-like food dough

6C a piece

7 a cutter

7C a position for cutting food dough

9A, 9B  aphoto sensor (a means for detecting a lateral
end of food dough)

11 a transfer belt

13 a control device

10

15

20

25

35

40

45

50

55

1"

15 a photo sensor (a means for detecting a distal
end of food dough)

17 a calculating means

21 a photo sensor (a means for detecting a prox-
imal end of food dough)

23 a calculating means to calculate a remaining
length

25 a calculating means to calculate a number for

cutting a rest of food dough

101 an apparatus for cutting food dough of a sec-
ond embodiment

103 food dough

105 a conveyer belt

107 a reel-type cutter

111 a transfer belt

201 an apparatus for cutting food dough of a third
embodiment

203 a photo sensor

205 a carrying-out conveyer

207 a photo sensor

LA a longitudinal length of food dough

LB a lateral length of food dough

WA a longitudinal cut width
WB a lateral cut width
Claims

1. A method for cutting flattened food dough into a long
and continuous shape, comprising:

(a) a process for cutting the flattened food dough
by moving a cutter relative to the food dough
from one lateral end to the other lateral end of
the food dough, and a process for discontinuing
the cutting process by lifting up the cutter from
the food dough so that an uncut part is left near
the other lateral end;

(b) a process for cutting the flattened food dough
from the other lateral end to the one lateral end
of the food dough after moving the cutter relative
to the food dough along the direction perpendic-
ular to the direction to cut the food dough, and
a process for discontinuing the cutting process
by lifting up the cutter from the food dough so
that an uncut partis left near the one lateral end;
(c) a process for moving the cutter relative to the
food dough along the direction perpendicular to
the direction to cut the food dough; and

(d) processes for repeating the processes (a) to

(©).

2. A method for cutting flattened food dough into a long
and continuous shape, comprising:

(a) a process for placing the flattened food
dough on a conveyer belt, wherein the conveyer
belt conveys the food dough in one direction;
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(b) a process for cutting the food dough from
one lateral end to the other lateral end of the
food dough on the conveyer belt and near the
end of it, by moving a cutter in a forward direction
perpendicular to the direction of the movement
of the conveyer belt, and a process for discon-
tinuing the cutting process in the forward direc-
tion by lifting up the cutter from the food dough
so that an uncut part is left near the other lateral
end;

(c) a process for conveying the food dough for
a predetermined distance by driving the convey-
er belt;

(d) a process for cutting the food dough from the
other lateral end to the one lateral end of the
food dough by moving a cutter in a backward
direction opposite to the forward direction, and
a process for discontinuing the cutting process
in the backward direction by lifting up the cutter
from the food dough so that an uncut part is left
near the one lateral end;

(e) the same process as (c); and

(f) processes for repeating the processes (b) to

(e).

3. The method for cutting the flattened food dough ac-

cording to claim 2, further comprising:

a process for transferring long food dough in the
forward direction by a transfer conveyer posi-
tioned below the end of the conveyer belt,
wherein the long food dough is cut from the flat-
tened food dough and is fallen onto the transfer
conveyer due to its weight,

wherein the speed of the cutter in the backward
direction is faster than that in the forward direc-
tion.

The method for cutting the flattened food dough ac-
cording to claim 3, wherein the speed of the cutter
in the forward direction corresponds to the speed of
the transfer conveyer.

The method for cutting the flattened food dough ac-
cording to claim 3 or 4, wherein the final process for
cutting the food dough is the process wherein the
cutter is moving in the forward direction.

The method for cutting the flattened food dough ac-
cording to any of claims 1-5, wherein the flattened
food dough is fermented on a tray.

An apparatus for cutting flattened food dough into a
long and continuous shape, comprising:

a cutter being able to reciprocate horizontally
between one lateral end and the other lateral
end of the food dough and up and down verti-
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cally, relative to the food dough; and

a means for carrying the food dough in a direc-
tion perpendicular to the direction of the recip-
rocating motion of the cutter, in an intermittent
manner and relative to the food dough.

An apparatus for cutting flattened food dough into a
long and continuous shape, comprising:

a conveyer belt for conveying the flattened food
dough in one direction;

a cutter being able to reciprocate in a direction
perpendicular to the direction of the motion of
the conveyer belt, and up and down, near the
end of the conveyer belt; and

a control device for controlling the motions of
the conveyer belt and the cutter.

The apparatus for cutting the food dough according
to claim 8,

wherein the cutter is disposed at a slider, which can
reciprocate in a direction perpendicular to the direc-
tion of the motion of the conveyer belt, so as to be
able to up and down; and

the apparatus, further comprising:

a means for detecting a lateral end of the food
dough before the cutter reaches the lateral end.

The apparatus for cutting the food dough according
to claim 8 or 9, further comprising:

atransfer conveyer for transferring long-shaped
food dough in a direction perpendicular to the
direction of the movement of the conveyer belt,
wherein the long-shaped food dough is cut from
the food dough near the end of the conveyer belt
and is fallen onto the transfer conveyer due to
its weight.

The apparatus for cutting the food dough according
to claim 10,

wherein the speed of the cutter in the forward direc-
tion corresponds to the speed of the transfer con-
veyer, and wherein the speed of the cutter in the
backward direction is faster than that in the forward
direction.

The apparatus for cutting the food dough according
to any of claims 8-11, further comprising:

a means for detecting a proximal end of the food
dough being conveyed by the conveyer belt,
wherein the control device includes a calculating
means for adjusting a width of the food dough
being cut by the cutter by determining a number
of cuttings of the food dough based on the data
detected by the means for detecting the proximal
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end so that the final process for cutting the food
dough is completed by moving the cutter in the
forward direction.

The apparatus for cutting the food dough according
to any of claims 8-12, further comprising:

a means for detecting a turned edge of the long-
shaped food dough, which is cut by the cutter.

A method for cutting flattened food dough into a long
and continuous shape, comprising:

(a) a process for placing the food dough on a
conveyer belt, wherein the conveyer belt con-
veys the food dough in one direction; and

(b) a process for cutting the food dough by ro-
tating a reel-type cutter so that the reel-type cut-
ter is pressed toward the conveyer belt while
conveying the food dough by the conveyer belt,

wherein the reel-type cutter has a plurality of blades,
which are disposed on an outer periphery of a cylin-
drical structure so that the blades are protruded in a
spiral manner from the outer periphery of the cylin-
drical structure, each of the blades has a cutout part
at one lateral end for not cutting the food dough, and
the blades having the cutout parts at the right lateral
ends and the blades having the cutout parts at the
left lateral ends are alternately positioned side by
side.

An apparatus for cutting flattened food dough into a
long and continuous shape, comprising:

(a) a conveyer belt for conveying the food dough
in one direction; and

(b) a reel-type cutter rolling in synchronization
with a speed of the conveyer belt so that the
reel-type cutter is pressed toward the conveyer
belt,

wherein the reel-type cutter has a plurality of blades,
which are disposed on an outer periphery of a cylin-
drical structure so that the blades are protruded in a
spiral manner from the outer periphery of the cylin-
drical structure, each of the blades has a cutout part
at one lateral end for not cutting the food dough, and
the blades having the cutout parts at the right lateral
ends and the blades having the cutout parts at the
left lateral ends are alternately positioned side by
side.

The apparatus for cutting the food dough according
to claim 15, further comprising:

a transfer conveyer for transferring the long-
shaped food dough, which is cut from the food
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dough near the end of the conveyer belt and is
fallen onto the transfer conveyer due to its
weight.
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This International Searching Authority found multiple inventions in this international application, as follows:
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: As all required additional search fees were timely paid by the applicant, this international search report covers all searchable
claims.

2. I:l As all searchable claims could be searched without effort justifying additional fees, this Authority did not invite payment of
additional fees.

3. I:l As only some of the required additional search fees were timely paid by the applicant, this international search report covers
only those claims for which fees were paid, specifically claims Nos.:

4. D No required additional search fees were timely paid by the applicant. Consequently, this international search report is
restricted to the invention first mentioned in the claims; it is covered by claims Nos.:

Remark on Protest |:| The additional search fees were accompanied by the applicant’s protest and, where applicable, the
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I:l The additional search fees were accompanied by the applicant’s protest but the applicable protest
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Continuation of Box No.III of continuation of first sheet (2)

The inventions of claim 1, claim 7, and claim 8 have a common technical
feature, i.e., “food dough cutting for cutting flat food dough into a
series of elongated food dough by a cutter, the cutter being capable
of reciprocating relatively in a direction from one side edge to the
other side edge of the horizontal flat food dough and capable of moving
up and down.”

However, the above-said technical feature cannot be considered to
be a special technical feature, since the technical feature does not
make a contributionover thepriorart inthe light of the contentsdisclosed
in the document 1 (JP 2007-189955 A (Anzen Foods Kabushiki Kaisha), 02
August 2007 (02.08.2007), paragraphs [0023] to [0041], all drawings).

Further, there is no other same or corresponding special technical
feature among these inventions.

Furthermore, the inventions of claim 1, claim 14, and claim 15 have
a common technical feature, i.e., “food dough cutting for cutting flat
food dough into a series of elongated food dough, the food dough being
cut by a cutter.”

However, the above-said technical feature cannot be considered to
be a special technical feature, since the technical feature does not
make a contributionover thepriorart inthe light of the contentsdisclosed
in the document 1.

Further, there is no other same or corresponding special technical
feature among these inventions.

Accordingly, claims are classified into three inventions each of which
has a special technical feature indicated below.

(Invention 1) claims 1-6

“A method for cutting food dough, the method including: (a) a step
of cutting flat food dough by moving a cutter relatively in a direction
from one side edge to the other side edge of the food dough and stopping
the cutting motion by removing the cutter from the food dough in an upward
direction while leaving a not-yet-cut portion at a position close to
the other side edge; (b) a step of moving the cutter to the food dough
relativelyinadirectionorthogonal tothecuttingdirection, thencutting
the food dough in a direction from the other side edge to the one side
edge, and stopping the cutting motion by removing the cutter in an upward
direction while leaving a not-yet-cut portion at a position close to
the one side edge; (c) a step of moving the cutter to the food dough
relatively in a direction orthogonal to the cutting direction; and (d)
a step of repeating the steps (a) to (¢) above a number of times as
appropriate.”

(Invention 2) claims 7-13

“A device for cutting food dough, the device including a transport
means which is capable of intermittently transporting the food dough
to a cutter relatively in a horizontal direction orthogonal to a
reciprocating direction of the cutter.”

Claims 7-13 are not relevant to inventions which involve all of the
matters to define the invention in claim 1 and which have a same category.

(Continued to next extra sheet)
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Further, as a result of the search which has been carried out with
respect toclaims classifiedinto Inventionl, claims 7-13 are not relevant
to inventions on which it is substantially possible to carry out a search
without an additional prior-art search and judgment, and there is no
other reason for that it can be considered that it is efficient to carry
out a search on claims 7-13 together with claims 1-6, and consequently,
it is impossible to classify claims 7-13 into Invention 1.

(Invention 3) claims 14-16

“A method for cutting food dough, the method including: (a) a step
of placing flat food dough onto a transport belt for transporting the
food dough in one direction; and (b) a step of cutting the food dough
by rotating a reel-shaped cutter so as to push the cutter against the
transport belt while transporting the food dough on the transport belt,
wherein the reel-shaped cutter has a plurality of helically projected
cutting edges disposed on the outer circumferential surface of a
cylindrical structure, and each of the helical-shaped cutting edges
includes a non-cutting part with one end portion cut away, the non-cutting
part being disposed alternately on the right end portion and on the left
end portion of the adjacent helical-shaped cutting edges.”

Claims 14-16 are not relevant to inventions which involve all of the
matters to define the inventions in claim 1 or 7 and 8, and which have
a same category.

Further, as a result of the search which has been carried out with
respecttoclaimsclassifiedinto Inventionl, claims l4-16arenotrelevant
to inventions on which it is substantially possible to carry out a search
without an additional prior-art search and judgment, and there is no
other reason for that it can be considered that it is efficient to carry
out a search on claims 14-16 together with claims 1-6 or claims 7-13,
and consequently, it is impossible to classify claims 14-16 into Invention
1 or 2.
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