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This noodle cutting machine is provided with the following: a pair of cutting blade
rolls that are engaged with each other and rotate in contrary directions in order to
cut noodles out from a noodle strip; rows of removing teeth that come into contact
with the outer circumference of the cutting blade rolls at different positions in the
rotation direction of the rolls; and chute members disposed in correspondence with
the falling position of the noodles removed by the rows of removing teeth. The chute

[57] | Abstract: members of the noodle cutting machine are disposed so that there can be at least

two pairs of adjacent rows of removing teeth for each of which the chute member
is disposed in correspondence with the falling position of the noodles removed by
either one in the pair of the rows of removing teeth. Due to this configuration, the
noodle cutting machine enables noodles to be stacked on a conveyance conveyor
so that, during steaming, the sticking of noodles to each other can be reduced and
the overall uniform gelatinization of noodles can be carried out.
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to a conveyor, a transfer speed of the noodle strings

by the conveyor being lower than a cutting speed at
which the noodle strings are cut from the dough sheet,
the noodle string cutting device including: a first
cutting blade roll and second cutting blade roll
configured to rotate in opposite directions in an
engaged state to cut the dough sheet into the noodle
strings; a first separating teeth row and second
separating teeth row contacting an outer periphery of
the first cutting blade roll at respective positions
different from each other in a rotational direction of
the first cutting blade roll and configured to separate
the noodle strings from the first cutting blade roll; a
third separating teeth row and fourth separating teeth
row contacting an outer periphery of the second cutting
blade roll at respective positions different from each
other in a rotational direction of the second cutting
blade roll and configured to separate the noodle
strings from the second cutting blade roll; and a chute
member provided so as to correspond to falling
positions of any of the noodle strings separated by the
first separating teeth row, the noodle strings
separated by the second separating teeth row, the
noodle strings separated by the third separating teeth
row, and the noodle strings separated by the fourth
separating teeth row and configured to guide the noodle
strings onto the conveyor, wherein: the fourth
separating teeth row, the third separating teeth row,
the second separating teeth row, and the first
separating teeth row are provided in this order from an
upstream side toward a downstream side in a conveying

direction of the conveyor; and the chute member is
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provided such that two or more sets are formed, each of
which includes the adjacent separating teeth rows among
the first to fourth separating teeth rows and in each
of which the chute member is provided so as to
correspond to the falling positions of the noodle
strings separated by one of the adjacent separating
teeth rows.

According to the above configuration, the chute
member is provided so as to correspond to the falling
positions of any of the noodle strings separated by the
first separating teeth row, the noodle strings
separated by the second separating teeth row, the
noodle strings separated by the third separating teeth
row, and the noodle strings separated by the fourth
separating teeth row. Especially, the noodle string
cutting device is configured such that two or more sets
are formed, each of which includes the adjacent
separating teeth rows and in each of which the chute
member is provided so as to correspond to the falling
positions of the noodle strings separated by one of the
adjacent separating teeth rows.

Therefore, the noodle string cutting device
according to the present invention can form two or more
sets each including the layers of the noodle strings
stacked such that the swing directions of the noodle
strings intersect with each other. On this account,
when the raw noodles produced by the noodle string
cutting device according to the present invention is
compared with the raw noodles which are produced by the
noodle string cutting device not including the chute
member and in which all the noodle strings are stacked

so as to extend in the conveying direction, the
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sticking of the noodle strings in the steam-boiling can
be reduced, and the noodle strings can be entirely and
uniformly gelatinized.

Thus, the raw noodles according to the present
invention has an effect of being able to reduce the
sticking of the noodle strings in the steam-boiling and
entirely and uniformly gelatinize the noodle strings.

The raw noodles produced as above are used for
producing instant noodles, frozen noodle, and chilled
noodles. Since the sticking of the noodle strings in
the steam-boiling can be reduced, the noodles which
hardly cause the sticking of the noodle strings when

the noodles are eaten can be provided.

Advantageous Effects of Invention

The noodle string cutting device according to the
present invention is configured as above and has an
effect of being able to stack the noodle strings on the
conveyor such that in the steam-boiling, the sticking
of the noodle strings can be reduced, and the noodle
strings can be entirely and uniformly gelatinized.

Further, the raw noodle according to the present
invention is formed as above and has an effect of being
able to, in the steam-boiling, reduce the sticking of
the noodle strings and gelatinize the noodle strings

entirely and uniformly.

Brief Description of Drawings

Fig. 1 is a cross-sectional view showing one
example of a schematic configuration of a noodle string
cutting device according to the present embodiment.

Fig. 2 is a plan view showing the configurations

11



10

15

20

25

30

of a first cutting blade roll and second cutting blade

roll included in the noodle string cutting device shown
in Fig. 1.

Fig. 3 is a diagram showing a state where the
first cutting blade roll and the second cutting blade
roll shown in Fig. 2 engage with each other.

Fig. 4 is a perspective view showing the
configuration of a first scraper included in the noodle
string cutting device according to the present
embodiment.

Fig. 5 is a perspective view showing the
configuration of a second scraper included in the
noodle string cutting device according to the present
embodiment.

Fig. 6 is a perspective view showing the
configuration of a first chute member included in the
noodle string cutting device according to the present
embodiment.

Fig. 7 is a perspective view showing the
configuration of a second chute member included in the
noodle string cutting device according to the present
embodiment.

Fig. 8 is a table for schematically explaining cut
states of noodle strings on a conveyor, the noodle
strings being cut by the noodle string cutting device
according to the present embodiment.

Figs. 9A and 9B are tables showing experimental
results regarding sticking states of the noodle
strings. Fig. 9A shows the experimental results
regarding the noodle strings cut by the noodle string
cutting device according to the present embodiment.

Fig. 9B shows the experimental results regarding

12
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the noodle strings cut by a chute member-excluded
device.

Fig. 10 is a cross-sectional view showing one
example of a schematic configuration of the noodle
string cutting device according to a modified example
of the present embodiment.

Fig. 11 is a cross-sectional view showing one
example of a schematic configuration of the noodle
string cutting device according to another modified

example of the present embodiment.

Description of Embodiments

Hereinafter, a specific example of a noodle string
cutting device 1 according to an embodiment of the
present invention will be explained in reference to
Figs. 1 to 3 . Fig. 1 is a cross-sectional view showing
one example of a schematic configuration of the noodle
string cutting device 1 according to the present
embodiment. For convenience of explanation, a lower
portion of a casing 50 is not shown in Fig. 1 . Fig. 2
is a plan view showing the configurations of a first
cutting blade roll 10a and second cutting blade roll
10b included in the noodle string cutting device 1
shown in Fig. 1 . In the following explanations and
drawings, the same reference signs are used for the
same components, and explanations thereof are omitted.
Fig. 3 is a diagram showing a state where the first
cutting blade roll 10a and the second cutting blade
roll 10b shown in Fig. 2 engage with each other.

Configuration of Noodle String Cutting Device

First, the configuration of the noodle string

cutting device 1 according to the present embodiment
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will be explained. The noodle string cutting device 1
according to the present embodiment is a device
configured to cut a dough sheet 2 to form a plurality
of noodle strings 3a to 3d. It should be noted that in
the following explanations, the noodle strings 3a to 3d
may be simply called "noodle strings 3" when it is
especially unnecessary to distinguish the noodle
strings 3a to 3d. Explained as the noodle string
cutting device 1 is a round blade type device including
a round-blade cutting blade roll (cutting blade roll by
which the cross section of a cut noodle string becomes
substantially circular). However, the shape type of a
cutting blade of the cutting blade roll is not limited
to this. For example, the shape type of the cutting
blade may be the other shape type, such as a square
blade or a knife blade.

As shown in Fig. 1 , the noodle string cutting
device 1 according to the present embodiment includes
the casing 50, the first cutting‘blade roll 10a, the
second cutting blade roll 10b, a first scraper 30a, a
second scraper 40a, a third scraper 30b, a fourth
scraper 40b, a first chute member 20a, and a second
chute member 20b.

As shown in Fig. 2, the casing 50 includes a first
frame 56 and a second frame 57. The first frame 56 and
the second frame 57 include two pairs of through holes
(not shown) into which a shaft member of the first
cutting blade roll 10a and a shaft member of the second
cutting blade roll 10b are inserted. The first cutting
blade roll 10a and the second cutting blade roll 10b
can be rotatably supported by these two pairs of
through holes.

14
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As shown in Fig. 1 , the casing 50 includes a
first horizontal member 5la, a second horizontal member
52a, a third horizontal member 51b, and a fourth
horizontal member 52b, each of which extends between
the first frame 56 and the second frame 57.

As shown in Fig. 2 , the first horizontal member
5la, the second horizontal member 52a, the third
horizontal member 51b, and the fourth horizontal member
52b are rod-like members extending in axial directions
of a first rotation axis Cl and a second rotation axis
C2. As shown in Fig. 1 , the first scraper 30a, the
second scraper 40a, the third scraper 30b, and the
fourth scraper 40b are attached to the first horizontal
member 51 a, the second horizontal member 52a, the
third horizontal member 51b, and the fourth horizontal
member 52b, respectively. Further, the first chute
member 20a and the second chute member 20b are attached
to the second horizontal member 52a and the fourth
horizontal member 52b, respectively. Although details
will be described later, in an example shown in Fig. 1
, an attaching surface of the second scraper 40a and an
attaching surface 20al of the first chute member 20a
are superimposed on each other and attached to the
second horizontal member 52a together. Similarly, an
attaching surface of the fourth scraper 40b and an
attaching surface 20bl of the second chute member 20b
are superimposed on each other, and attached to the
fourth horizontal member 52b together. A conveyor 500
is provided under the casing 50.

Configurations of First and Second Cutting Blade
Rolls

As shown in Fig. 1, the first cutting blade roll
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10a is rotatable around the first rotation axis Cl in a

first rotation direction R1l. As shown in Fig. 2 , the
first cutting blade roll 10a includes: a plurality of
first pushing portions (in the round blade type device,
portions each including a thin groove (shallow groove)
82a) 15a formed on an outer periphery thereof; and a
plurality of first fitting portions (in the round blade
type device, portions each including a thick groove
(deep groove) 8la) 1l6a each formed between the adjacent
first pushing portions 15a. The plurality of first
pushing portions 15a and the plurality of first fitting
portions 16a are alternately formed along the axial
direction of the first rotation axis Cl1.

More specifically, as shown in Figs. 2 and 3, a
plurality of blade portion 70a, the plurality of thick
grooves 8la, and the plurality of thin grooves 82a are
formed on the outer periphery of the first cutting
blade roll 10a. The thick groove 8la or the thin groove
82a is formed between the adjacent blade portions 70a.
The thick grooves 8la and the thin grooves 82a are
alternately formed in the axial direction of the first
rotation axis Cl. As shown in Fig. 3 , a tip end
portion of the blade portion 70a is pointed toward the
second cutting blade roll 10b and includes an inclined
portion 7la as a left side portion and an inclined
portion 72a as a right side portion.

Therefore, to be precise, the first pushing
portion 15a is constituted by: the thin groove 82a; and
a gap between the inclined portion 7la of the tip end
portion of one of the adjacent blade portions 70a and
the inclined portion 72a of the tip end portion of the
other blade portion 70a. Further, the first fitting
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portion l6a is constituted by: the thick groove 8la;

and a gap between the inclined portion 72a of the tip

end portion of one of the adjacent blade portions 70a

and the inclined portion 7l1a of the tip end portion of
the other blade portion 70a.

As shown in Figs. 1 and 2, the second cutting
blade roll 10b rotates around the second rotation axis
C2 in a second rotation direction R2. The second
rotation axis C2 is parallel to the first rotation axis
Cl, and the second rotation direction R2 is opposite to
the first rotation direction R1l. The second cutting
blade roll 10b includes: a plurality of second pushing
portions 15b formed on an outer periphery thereof; and
a plurality of second fitting portions 16b each formed
between the adjacent second pushing portions 15b. The
plurality of second pushing portions 15b and the
plurality of second fitting portions 16b are
alternately formed along the axial direction of the
second rotation axis Cl.

More specifically, as shown in Figs. 2 and 3, a
plurality of blade portions 70b, a plurality of thick
grooves 81b, and a plurality of thin grooves 82b are
formed on the outer periphery of the second cutting
blade roll 10b. The thick groove 81lb or the thin groove
82b is formed between the adjacent blade portions 70b.
The thick grooves 81lb and the thin grooves 82b are
alternately formed in the axial direction of the second
rotation axis C2. As shown in Fig. 3 , a tip end
portion of the blade portion 70b is pointed toward the
first cutting blade roll 10a and includes an inclined
portion 71b as a left side portion and an inclined

portion 72b as a right side portion.
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Therefore, to be precise, the second pushing

portion 15b is constituted by: the thin groove 82b; and
a gap between the inclined portion 71b of the tip end
portion of one of the adjacent blade portions 70b and
the inclined portion 72b of the tip end portion of the
other blade portion 70b. Further, the second fitting
portion 16b is constituted by: the thick groove 8lb;
and a gap between the inclined portion 72b of the tip
end portion of one of the adjacent blade portions 70b
and the inclined portion 71b of the tip end portion of
the other blade portion 70b.

As shown in Figs. 2 and 3, the first cutting blade
roll 10a and the second cutting blade roll 10b are in
engagement with each other. More specifically, as shown
in Fig. 3, the first cutting blade roll 10a and the
second cutting blade roll 10b engage with each other
such that the inclined portion 71b located an outer
side of one of the adjacent two blade portions 70b
forming the thin groove 82b of the second cutting blade
roll 10b and the inclined portion 72b located an outer
side of the other blade portion 70b respectively
contact the inclined portion 7la located an inner side
of one of the adjacent two blade portions 70a forming
the thick groove 8la of the first cutting blade roll
10a and the inclined portion 72a located an inner side
of the other blade portion 70a.

By the formation of the above engaging state, as
shown in Fig. 1, the dough sheet 2 is cut into a
plurality of noodle strings 3 (noodle strings 3a to
3d) . The noodle strings 3 are pushed into the second
fitting portions 16b of the second cutting blade roll
10b by the first pushing portions 15a of the first

18
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NOODLE STRING CUTTING DEVICE AND RAW NOODLES

Technical Field
The present invention relates to a noodle string
5 cutting device configured to cut a dough sheet into
noodle strings by cutting blade rolls when producing
noodles, and raw noodles formed by the noodle string

cutting device.

10 Background Art
A typical method of producing noodles includes:

mixing and kneading noodle materials such as wheat
flour and starch to form a noodle dough; and rolling
out the noodle dough into a dough sheet having a

15 predetermined thickness. A noodle string cutting device
cuts the dough sheet into noodle strings each having a
predetermined thickness. The obtained noodle strings
are subjected to processing, such as cutting or steam-
boiling. Atypical method of cutting the dough sheet

20 into the noodle strings by the noodle string cutting
device is as follows. The noodle string cutting device
includes a pair of opposing cutting blade rolls
configured to rotate, and the dough sheet passes
through between the pair of cutting blade rolls to be

25 cut into strings. For example, a noodle string cutting
device (noodle string dividing device) has been
developed, which separates the noodle strings using
four separating blades, the noodle strings being formed
by cutting the dough sheet using a pair of cutting

30 blade rolls (roll cutters) (see PTL 1, for example).



10

15

20

25

30

cutting blade roll 10a. Further, the noodle strings 3

are pushed into the first fitting portions 1l6a of the
first cutting blade roll 10a by the second pushing
portions 15b of the second cutting blade roll 10b.

Each of the noodle strings 3 pushed into the
fitting portions 16b and 1l6a is formed to have a
circular cross section or a cross section similar to
the circular cross section. The noodle strings 3 pushed
into the fitting portions 1l6a and 16b are separated by
separating teeth formed on below-described scrapers
(the first scraper 30a, the second scraper 40a, the
third scraper 30b, and the fourth scraper 40b).

As shown in Fig. 1, the first scraper 30a and the
second scraper 40a are provided so as to correspond to
the first cutting blade roll 10a. The third scraper 30b
and the fourth scraper 40b are provided so as to
correspond to the second cutting blade roll 10b. Each
of the scrapers is attached to the casing 50 such that
an angle (contact angle) between a tangential line of
the cutting blade roll at a portion to which a tooth
tip of the scraper is inserted and the tooth tip falls
within a range of about 10° to 60°. It is preferable
that the position of each scraper be suitably set at
such a position that within the range of about 10° to
60°, the noodle strings are easily separated, and the
tooth tip of the scraper hardly wears.

Configurations of Scrapers

Next, the scrapers 30a, 40a, 30b, and 40b will be
explained. In the noodle string cutting device 1
according to the present embodiment, two scrapers that
are the first scraper 30a and the second scraper 40a

are provided for the first cutting blade roll 10a, and
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two scrapers that are the third scraper 30b and the

fourth scraper 40b are provided for the second cutting
blade roll 10b.

In the present embodiment, a plurality of
separating teeth lined up at a tip end of each scraper
are collectively called a separating teeth row.
Further, the separating teeth rows provided in order
from an upstream side to a downstream side along a
conveying direction of the conveyor 500 and contacting
the cutting blade rolls are referred to as a fourth
separating teeth row, a third separating teeth row, a
second separating teeth row, and a first separating
teeth row.

First, the first scraper 30a and the fourth
scraper 40b will be explained. Herein, the
configuration of the first scraper 30a will be
explained as an example in reference to Fig. 4 . Since
the fourth scraper 40b is similar in configuration to
the first scraper 30a, an explanation thereof is
omitted.

Fig. 4 is a perspective view showing the
configuration of the first scraper 30a included in the
noodle string cutting device 1 according to the present
embodiment. As shown in Fig. 4 , the first scraper 30a
is formed by bending a plate-shaped member having a
substantially rectangular shape and is constituted by
an attaching surface 30al and a separating surface
30a2.

The attaching surface 30al is a surface that is
brought into surface-contact with the first horizontal
member 51 a for attaching the first scraper 30a to the

first horizontal member 51 a of the casing 50. The
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attaching surface 30al is brought into surface-contact
with the first horizontal member 5la, and the first
scraper 30a is fixed by, for example, a fixing bolt
(not shown). A washer (not shown) is interposed between
the first horizontal member 5la and the fixing bolt.

As shown in Fig. 4, the separating surface 30a2
includes a teeth group 36 at a tip end portion thereof.
The teeth group 36 is constituted by a plurality of
separating teeth 32 and cleaning teeth 33. The
separating teeth 32 are formed so as to be inserted
into the first fitting portions 16a, and the cleaning
teeth 33 are formed so as to be inserted into the first
pushing portions 15a. To be specific, the separating
teeth 32 are teeth that are pushed into the respective
first fitting portions 16a (thick grooves 8la) to
separate the noodle strings 3a (see Fig. 1 ) tightly
contacting the first fitting portions 16a. The cleaning
teeth 33 are teeth that take out cut chips in the thin
grooves 82a constituting the first pushing portions
15a.

Next, the configurations of the second and third
scrapers 40a and 30b will be explained. Since the
second scraper 40a and the third scraper 30b are
similar in configuration to each other, the second
scraper 40a will be specifically explained.

As shown in Fig. 5, as with the first scraper 30a,
the second scraper 40a is formed by bending a plate-
shaped member having a substantially rectangular shape
and is constituted by an attaching surface 40al and a
separating surface 40a2. Fig. 5 is a perspective view
showing the configuration of the second scraper 40a

included in the noodle string cutting device 1
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according to the present embodiment.

As with the first scraper 30a, the attaching
surface 40al of the second scraper 40a is brought into
surface-contact with the second horizontal member 52a
of the casing 50, and the second scraper 40a is fixed
by, for example, a fixing bolt (not shown). A washer
(not shown) is interposed between the second horizontal
member 52a and the fixing bolt.

However, the second scraper 40a is different from
the first scraper 30a regarding the arrangement of a
plurality of separating teeth 42 constituting a teeth
group 46 formed at a tip end portion of the separating
surface 40a2. To be specific, the separating teeth 42
of the second scraper 40a are provided at regular
intervals such that one separating tooth 42 is provided
for every two separating teeth 32 of the first scraper
30a.

Therefore, when the first cutting blade roll 10a
rotates in the first rotation direction R1l, first, the
noodle strings 3b (see Fig. 1 ) are separated by the
separating teeth 42 of the second scraper 40a. At this
time, the noodle strings passes through the second
scraper 40a at positions where the separating teeth 42
are not formed at the tip end of the second scraper
40a. Then, the noodle strings 3a are separated by the
separating teeth 32 of the first scraper 30a. Thus, the
noodle strings 3 can be obtained from two positions of
the outer periphery of the first cutting blade roll
10a, the two positions being different from each other
in the rotational direction.

In the present embodiment, the number of
separating teeth 32 of the first scraper 30a and the
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number of separating teeth 42 of the second scraper 40a
are different from each other. However, the first
scraper 30a and the second scraper 40a may be
configured such that the separating teeth 32 of the
first scraper 30a and the separating teeth 42 of the
second scraper 40a are alternately arranged one by one.
To be specific, the first scraper 30a and the second
scraper 40a may be provided such that the separating
tooth 32 of the first scraper 30a is inserted into one
of the adjacent first fitting portions 16a, and the
separating tooth 42 of the second scraper 40a is
inserted into the other first fitting portion 16a.

Configuration of Chute Member

As shown in Fig. 1 , the first chute member 20a is
attached to the second horizontal member 52a together
with the second scraper 40a, and the second chute
member 20b is attached to the fourth horizontal member
52b together with the fourth scraper 40b. The first
chute member 20a is a flat plate that guides the
separated noodle strings 3b onto a mounting surface of
the conveyor 500 and prevents the noodle strings 3b
from swinging forward or rearward in a proceeding
direction of the conveyor 500, and the second chute
member 20b is a flat plate that guides the separated
noodle strings 3d onto the mounting surface of the
conveyor 500 and prevents the noodle strings 3d from
swinging forward or rearward in the proceeding
direction of the conveyor 500.

Hereinafter, the configuration of the first chute
member 20a included in the noodle string cutting device
1 according to the present embodiment will be explained

in reference to Fig. 6. Fig. 6 is a perspective view
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showing the configuration of the first chute member
20a.

As shown in Fig. 6, the first chute member 20a
includes: the attaching surface 20al for attaching the
first chute member 20a to the second horizontal member
52a together with the second scraper 40a; and a noodle
string contacting surface 20a2 that is bent from the
attaching surface 20al and contacts the noodle strings
3b separated from the first cutting blade roll 10a by
the separating teeth row of the second scraper 40a. The
noodle string contacting surface 20a2 is a surface
spreading in a width direction of the conveyor 500 and
is inclined at a fixed angle relative to a conveying
direction of the conveyor 500. To be specific, the
first chute member 20a is required to correspond to the
falling positions of the noodle strings 3b such that
the noodle string contacting surface 20a2 surely
contacts the noodle strings 3b and is also required to
be inclined such that the noodle strings 3b are not
accumulated on the noodle string contacting surface
20a2 but are guided to the conveyor 500.

As shown in Figs. 1 and 6, an end portion of the
noodle string contacting surface 20a2 is bent. A bent
angle at this end portion may be such an inclination
angle that with the first chute member 20a attached to
the casing 50, the noodle strings 3b contacting the
noodle string contacting surface 20a2 are smoothly
guided to the conveyor 500.

Next, the configuration of the second chute member
20b included in the noodle string cutting device 1
according to the present embodiment will be explained

in reference to Fig. 7. Fig. 7 is a perspective view
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showing the configuration of the second chute member

20b.

As shown in Fig. 7, the second chute member 20b
includes: the attaching surface 20bl for attaching the
second chute member 20b to the fourth horizontal member
52b together with the fourth scraper 40b; and a noodle
string contacting surface 20b2 with which the noodle
strings 3d falling toward the conveyor 500 contact. The
noodle string contacting surface 20b2 is a surface
spreading in the width direction of the conveyor 500
and is inclined at a fixed angle relative to the
conveying direction of the conveyor 500. To be
specific, the second chute member 20b is required to
correspond to the falling positions of the noodle
strings 3d such that the noodle string contacting
surface 20b2 surely contacts the noodle strings 3d and
is also required to be inclined such that the noodle
strings 3d are not accumulated on the noodle string
contacting surface 20b2 but are guided to the conveyor
500. When the first chute member 20a and the second
chute member 20b are attached, the noodle string
contacting surface 20b2 of the second chute member 20b
is inclined in a direction different from a direction
in which the noodle string contacting surface 20a2 of
the first chute member 20a is inclined.

As shown in Figs. 1 and 7, an end portion of the
noodle string contacting surface 20b2 is bent. A bent
angle at this end portion may be such an inclination
angle that with the second chute member 20b attached to
the casing 50, the noodle strings 3d contacting the
noodle string contacting surface 20b2 are smoothly

guided to the conveyor 500.
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The first chute member 20a and the second chute
member 20b are just examples, and the shapes thereof
are not limited to the above shapes. The first chute
member 20a and the second chute member 20b may be
suitably modified depending on: attachment positions of
the first and second chute members 20a and 20b attached
to the casing 50; and a range in which the noodle
strings 3 may move when the noodle strings 3 separated
from the cutting blade rolls fall onto the conveyor
500. For example, the first chute member 20a is bent at
a boundary between the attaching surface 20al and the
noodle string contacting surface 20a2 and is further
bent at the end portion of the noodle string contacting
surface 20a2. On the other hand, the second chute
member 20b is configured such that the end portion of
the noodle string contact surface 20b2 is bent. As
above, each of the first chute member 20a and the
second chute member 20b is formed by bending a flat
plate. This bent portion may be folded at a
predetermined angle or may be curved. Furthermore, the
entire noodle string contacting surfaces 20a2 and 20b2
may be curved.

The first chute member 20a and the second chute
member 20b are configured such that the end portions of
the noodle string contacting surfaces 20a2 and 20b2 are
bent. However, each of the noodle string contacting
surfaces 20a2 and 20b2 may be just a flat plate not
including such a bent portion at the end portion. To be
specific, the end portion of the noodle string
contacting surface 20a2 may be bent or may not be bent
depending on an angle of the noodle string contacting

surface 20a2 relative to the mounting surface of the
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conveyor 500, and the end portion of the noodle string

contacting surface 20b2 may be bent or may not be bent
depending on an angle of the noodle string contacting
surface 20b2 relative to the mounting surface of the
conveyor 500.

Falling States of Noodle Strings

Before explaining falling states of the noodle
strings separated from the cutting blade roll to the
conveyor 500, a relation between a transfer speed of
the conveyor 500 and a cutting speed of the noodle
strings 3 by the first cutting blade roll 10a and the
second cutting blade roll 10b will be explained. The
following will explain an example in which the noodle
strings 3 separated by the separating teeth rows are
directly stacked on the conveyor 500.

If the speed at which the noodle strings 3 are cut
from the dough sheet 2 by the first cutting blade roll
10a and the second cutting blade roll 10b and the
transfer speed of the conveyor 500 are substantially
equal to each other, the noodle strings 3 substantially
linearly extend in the conveying direction on the
mounting surface of the conveyor 500. However, when
considering mass production of the noodles, setting the
cutting speed of the noodle strings 3 and the transfer
speed to be substantially equal to each other causes an
increase in length of a line for conveying the noodle
strings 3, so that it becomes difficult to secure an
installation location of production equipment.
Therefore, a configuration is adopted, in which the
cutting speed of the noodle strings 3 is set to be
higher than the transfer speed of the conveyor 500.

In the noodle string cutting device 1 according to
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the present embodiment, the speed at which the noodle
strings 3 are cut from the dough sheet 2 by a pair of
cutting blade rolls 10a and 10b is set to be adequately
higher than the transfer speed of the conveyor 500.
Therefore, the cut noodle strings 3 are stacked on the
mounting surface of the conveyor 500 so as to absorb a
difference between the cutting speed and the speed of
the conveyor 500. Further, the noodle strings 3 swing
in the conveying direction by the difference between
the cutting speed of the noodle strings 3 and the
transfer speed of the conveyor 500.

Specifically, the noodle strings 3 separated from
the cutting blade roll by the separating teeth row fall
as below if there is no chute member that is located
between the scraper and the mounting surface of the
conveyor 500 and limits the movements of the noodle
strings 3.

To be specific, the noodle strings 3a separated
from the first cutting blade roll 10a by the separating
teeth row and the noodle strings 3c separated from the
second cutting blade roll 10b by the separating teeth
row falls by their own weights to reach the mounting
surface of the conveyor 500 and are stacked on the
mounting surface of the conveyor 500 to absorb the
difference between the cutting speed of the noodle
strings 3a or 3c and the speed of the conveyor 500. At
this time, the noodle strings 3a and 3c tend to be
subjected to force so as to swing forward and rearward
in the conveying direction of the conveyor 500. For
example, as shown in Fig. 8 by the cut states of the
noodle strings 3a separated by the separating teeth row

(the first separating teeth shown in Fig. 8 ) of the
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Citation List

Patent Literature
PTL 1: Japanese Laid-Open Utility Model
Application Publication No. 57-203787

Summary of Invention
Technical Problem

However, the invention described in PTL 1 is not
made for the purpose of stacking the noodle strings on
a conveyor such that in the steam-boiling, sticking of
the noodle strings can be reduced, and the noodle
strings can be entirely and uniformly gelatinized.

The present invention was made to solve the above
problems, and an object of the present invention is to
provide a noodle string cutting device capable of
stacking noodle strings on a conveyor such that in
steam-boiling, sticking of the noodle strings can be
reduced, and the noodle strings can be entirely and
uniformly gelatinized, and raw noodles formed by the

noodle string cutting device.

Solution to Problem

To solve the above problems, a noodle string
cutting device according to the present invention is a
noodle string cutting device configured to cut a dough
sheet into noodle strings to supply the noodle strings
to a conveyor, a transfer speed of the noodle strings
by the conveyor being lower than a cutting speed at
which the noodle strings are cut from the dough sheet,

the noodle string cutting device including: a first
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first scraper 30a and the cut states of the noodle

strings 3c separated by the separating teeth row (the
third separating teeth shown in Fig. 8 ) of the third
scraper 30b, the noodle strings 3a and 3c are stacked
on the mounting surface of the conveyor 500 while
mainly forming annular shapes each of which is longer
in the conveying direction of the conveyor 500 than in
the width direction of the conveyor 500 (i.e., while
swinging in the conveying direction).

Fig. 8 is a table for schematically explaining the
cut states of the noodle strings 3 on the conveyor 500,
the noodle strings 3 being cut by the noodle string
cutting device 1 according to the present embodiment.
Fig. 8 shows the cut states of the noodle strings 3a to
3d on the conveyor 500, the noodle strings 3a to 3d
being separated by the separating teeth rows of the
first scraper 30a, the second scraper 40a, the third
scraper 30b, and the fourth scraper 40b, respectively.

Fig. 8 shows that the cut states of the noodle
strings 3a separated by the separating teeth row of the
first scraper 30a and the cut states of the noodle
strings 3c separated by the separating teeth row of the
third scraper 30b draw periodically similar annular
shapes. It should be noted that in Fig. 8 , the cut
states of the noodle strings 3a and 3c are simplified
for facilitating understanding of the swing directions
of the noodle strings 3a and 3c. Actually, the cut
states may include wavy shapes in the annular shapes
depending on a high-low relation between the transfer
speed and the cutting speed of the noodle strings 3a or
3c.

When the first chute member 20a or the second
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chute member 20b each of which is located between the

scraper and the mounting surface of the conveyor 500
and limits the movements of the noodle strings 3 is
provided, the noodle strings 3 separated from the
cutting blade roll by the separating teeth row fall as
below.

To be specific, the noodle strings 3b separated by
the separating teeth row (the second separating teeth
shown in Fig. 8) of the second scraper 40a and falling
by their own weights contact the noodle string
contacting surface 20a2 of the first chute member 20a,
and the noodle strings 3d separated by the separating
teeth row (the fourth separating teeth shown in Fig. 8
) of the fourth scraper 40b and falling by their own
weights contact the noodle string contacting surface
20b2 of the second chute member 20b. At this time, to
absorb the difference between the cutting speed of the
noodle strings 3b or 3d and the speed of the conveyor
500, the noodle strings 3b mainly swing in the width
direction of the conveyor 500 on the noodle string
contacting surface 20a2, and the noodle strings 3d
mainly swing in the width direction of the conveyor 500
on the noodle string contacting surface 20b2. Then, the
noodle strings 3b are guided to the mounting surface of
the conveyor 500 along the inclination of the noodle
string contacting surface 20a2, and the noodle strings
3d are guided to the mounting surface of the conveyor
500 along the inclination of the noodle string
contacting surface 20b2. The noodle strings 3b and 3d
guided to the mounting surface are conveyed in
accordance with the movement of the conveyor 500.

Therefore, as shown in Fig. 8 by the cut states of
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the noodle strings 3b separated by the separating teeth
row of the second scraper 40a and the cut states of the
noodle strings 3d separated by the separating teeth row
of the fourth scraper 40b, the noodle strings 3b and 3d
are stacked on the mounting surface of the conveyor 500
while mainly forming wave shapes having amplitude in
the width direction of the conveyor 500 (i.e., while
swinging in the width direction). Fig. 8 shows that the
noodle strings 3b separated by the separating teeth row
of the second scraper 40a and the noodle strings 3d
separated by the separating teeth row of the fourth
scraper 40b draw periodical wave shapes having
amplitude in the width direction of the conveyor 500.
It should be noted that in Fig. 8 , the cut states of
the noodle strings 3b and 3d stacked on the mounting
surface of the conveyor 500 are simplified for
facilitating understanding of the swing directions of
the noodle strings 3b and 3d. Actually, the cut states
mainly include the wave shapes but may also include
annular shapes in some cases.

In the present embodiment, the noodle strings 3d
are stacked on the mounting surface of the conveyor 500
as a lowermost layer, and the noodle strings 3c, 3b,
and 3a are stacked in this order on the noodle strings
3d. To be specific, a layer of the noodle strings 3c of
the annular shapes each of which is longer in the
conveying direction is stacked on the layer of the
noodle strings 3d of the wave shapes having the
amplitude in the width direction of the conveyor 500,
and a layer of the noodle strings 3b of the same wave
shapes as the noodle strings 3d are stacked on the

layer of the noodle strings 3c. Then, as an uppermost
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layer, a layer of the noodle strings 3a of the same

annular shapes as the noodle strings 3c¢ is further
stacked. As above, the layers in each of which the
swing direction of the noodle strings 3 separated from
the cutting blade roll by the separating teeth row is
the width direction of the conveyor 500 and the layers
in each of which the swing direction of the noodle
strings 3 separated from the cutting blade roll by the
separating teeth row is the conveying direction of the
conveyor 500 are alternately stacked in this order from
the lower layer toward the upper layer.

In this case, as compared to a case where the
noodle strings 3 are stacked on the conveyor 500 such
that all of the four layers of the noodle strings 3
swing in the conveying direction, the sticking of the
noodle strings in the steam-boiling can be reduced, and
the noodle strings can be entirely and uniformly
gelatinized.

It is preferable that the cutting speed be three
times or more and twenty times or less the transfer
speed of the conveyor 500. If the cutting speed is less
than three times the transfer speed, the noodle strings
3 may be linearly stacked so as to extend substantially
in the conveying direction. When the cutting speed is
more than twenty times the transfer speed, the amount
of noodle strings 3 stacked may become too large, and
the noodle strings 3 may not be adequately steamed in
the steam-boiling.

As above, the noodle string cutting device 1
according to the present embodiment can stack the
noodle strings 3 on the conveyor 500 such that the

sticking of the noodle strings in the steam-boiling can
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be reduced, and the noodle strings can be entirely and
uniformly gelatinized.

The raw noodles cut by the noodle string cutting
device 1 according to the present embodiment are used
for producing instant noodles, frozen noodles, and
chilled noodles. Since the sticking of the noodle
strings in the steam-boiling can be reduced, the noodle
string cutting device 1 according to the present
embodiment can provide the noodles which hardly cause
the sticking of the noodle strings when the noodles are
eaten.

Experimental Example 1

Next, noodle string sticking states of the instant
noodles produced by using the noodle strings 3 cut by
the noodle string cutting device 1 according to the
present embodiment were compared with noodle string
sticking states of the instant noodles produced by
using the noodle strings 3 cut by a device (hereinafter
referred to as a "chute member-excluded device")
configured such that the first chute member 20a and the
second chute member 20b are removed from the noodle
string cutting device 1 according to the present
embodiment. Specifically, twelve meals of instant
noodles were prepared by steam-boiling the noodle
strings 3 cut by the noodle string cutting device 1 and
subjecting the noodle strings 3 to normal process
steps, and twelve meals of instant noodles were
prepared by steam-boiling the noodle strings 3 cut by
the chute member-excluded device and subjecting the
noodle strings 3 to normal process steps. The instant
noodles were cooked by a normal method, and the cooked

instant noodles were stirred five times with
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chopsticks. Then, hot water was drained using a basket,
and the number of sets of the noodle strings sticking
each other in each meal of instant noodles was

counted.

Results are shown in the tables of Figs. 9A and
9B. Fig. 9A shows the numbers of sets of the sticking
noodle strings of the instant noodles produced by the
noodle string cutting device according to the present
embodiment, and Fig. 9B shows the numbers of sets of
the sticking noodle strings of the instant noodles
produced by the chute member-excluded device.

As shown in Fig. 9A, in a first meal of the
instant noodles produced by the noodle string cutting
device 1 according to the present embodiment, the
number of sets of two sticking noodle strings was
seven, the number of sets of three sticking noodle
strings was two, and the number of sets of four
sticking noodle strings was zero. Therefore, the number
of sticking noodle strings was nine in total. In a
second meal of the instant noodles produced by the
noodle string cutting device 1 according to the present
embodiment, the number of sets of two sticking noodle
strings was eleven, the number of sets of three
sticking noodle strings was zero, and the number of
sets of four sticking noodle strings was zero.
Therefore, the number of sticking noodle strings was
eleven in total. Experiments regarding twelve meals
were performed in the same manner as above, and an
average of the numbers of sets of the sticking noodle
strings was 10.8.

On the other hand, as shown in Fig. 9B,

experiments regarding twelve meals of the instant
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noodles produced by the chute member-excluded device

were performed in the same manner as above, and an
average of the numbers of sets of the sticking noodle
strings was 14.0. It was found from these results that
the number of sets of the sticking noodle strings of
the instant noodles produced by the noodle string
cutting device 1 according to the present embodiment
was smaller than that of the instant noodles produced
by the chute member-excluded device.

Modified Example 1

As described above, the noodle string cutting
device 1 according to the present embodiment is
configured such that: the first chute member 20a is
provided so as to correspond to the falling positions
of the noodle strings 3b separated by the separating
teeth row of the second scraper 40a; and the second
chute member 20b is provided so as to correspond to the
falling positions of the noodle strings 3d separated by
the separating teeth row of the fourth scraper 40b.
However, the configuration of the noodle string cutting
device 1 is not limited to this. For example, the
noodle string cutting device 1 may be configured such
that: the first chute member 20a is provided so as to
correspond to the falling positions of the noodle
strings 3a separated by the separating teeth row of the
first scraper 30a; and the second chute member 20b is
provided so as to correspond to the falling positions
of the noodle strings 3c separated by the separating
teeth row of the third scraper 30b.

Modified Example 2

Further, as shown in Fig. 10, the noodle string

cutting device 1 maybe configured such that: the first
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chute member 20a is provided so as to correspond to the

falling positions of the noodle strings 3a separated by
the separating teeth row of the first scraper 30a; and
the second chute member 20b is provided so as to
correspond to the falling positions of the noodle
strings 3d separated by the separating teeth row of the
fourth scraper 40b. Fig. 10 is a cross-sectional view
showing one example of a schematic configuration of the
noodle string cutting device 1 according to a modified
example of the present embodiment.

When the noodle string cutting device 1 is
configured as above, the swing directions of the noodle
strings 3d, 3c, 3b, and 3a are the width direction of
the conveyor 500, the conveying direction of the
conveyor 500, the conveying direction of the conveyor
500, and the width direction of the conveyor 500,
respectively. At this time, two sets (a set including
the layer of the noodle strings 3a and the layer of the
noodle strings 3b and a set including the layer of the
noodle strings 3c and the layer of the noodle strings
3d) each including the layers of the noodle strings 3
stacked such that the swing directions of the noodle
strings 3 intersect with each other can be formed. In
this case, as compared to a case where the first chute
member 20a and the second chute member 20b are not
included, and the noodle strings 3 are stacked such
that the swing directions of all the noodle strings 3
are the conveying direction, the sticking of the noodle
strings in the steam-boiling can be reduced.

The configuration of the noodle string cutting
device 1 is not limited to the configuration of the

noodle string cutting device 1 shown in Fig. 10 in
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which: the first chute member 20a is provided so as to
correspond to the falling positions of the noodle
strings 3a separated by the separating teeth row of the
first scraper 30a; and the second chute member 20b is
provided so as to correspond to the falling positions
of the noodle strings 3d separated by the separating
teeth row of the fourth scraper 40b. The noodle string
cutting device 1 may be configured such that: the first
chute member 20a is provided so as to correspond to the
falling positions of the noodle strings 3b separated by
the separating teeth row of the second scraper 40a; and
the second chute member 20b is provided so as to
correspond to the falling positions of the noodle
strings 3c separated by the separating teeth row of the
third scraper 30b.

Modified Example 3

As shown in Fig. 11 , the noodle string cutting
device 1 may be configured such that: only the first
chute member 20a is included as the chute member; and
the first chute member 20a is provided so as to
correspond to the falling positions of the noodle
strings 3b separated by the separating teeth row of the
second scraper 40a. Fig. 11 is a cross-sectional view
showing one example of a schematic configuration of the
noodle string cutting device 1 according to a modified
example of the present embodiment.

When the noodle string cutting device 1 is
configured as above, the swing directions of the noodile
strings 3d, 3¢, 3b,and 3a are the conveying direction
of the conveyor 500, the conveying direction of the
conveyor 500, the width direction of the conveyor 500,

and the conveying direction of the conveyor 500,
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respectively. At this time, two sets (a set including

the layer of the noodle string 3a and the layer of the
noodle strings 3b and a set including the layer of the
noodle strings 3b and the layer of the noodle strings
3c) each including the layers of the noodle strings 3
stacked such that the swing directions of the noodle
strings 3 intersect with each other can be formed. In
this case, as compared to a case where the first chute
member 20a is not included, and the noodle strings 3
are stacked such that the swing directions of all the
noodle strings 3 are the conveying direction, the
sticking of the noodle strings in the steam-boiling can
be reduced.

The configuration of the noodle string cutting
device 1 is not limited to the configuration of the
noodle string cutting device 1 shown in Fig. 11 in
which the first chute member 20a is provided so as to
correspond to the falling positions of the noodle
strings 3b separated by the separating teeth row of the
second scraper 40a. The noodle string cutting device 1
may be configured such that the first chute member 20a
is provided so as to correspond to the falling
positions of the noodle strings 3c separated by the
separating teeth row of the third scraper 30b. To be
specific, the first chute member 20a may be provided
such that two or more sets each including the layers in
which the swing directions of the noodle strings 3
intersect with each other are formed.

Further, the configuration of the noodle string
cutting device 1 according to the present embodiment is
not limited to a configuration in which two scrapers

each including one separating teeth row are provided

38



10

15

20

25

30

cutting blade roll and second cutting blade roll
configured to rotate in opposite directions in an
engaged state to cut the dough sheet into the noodle
strings; a first separating teeth row and second
separating teeth row contacting an outer periphery of
the first cutting blade roll at respective positions
different from each other in a rotational direction of
the first cutting blade roll and configured to separate
the noodle strings from the first cutting blade roll; a
third separating teeth row and fourth separating teeth
row contacting an outer periphery of the second cutting
blade roll at respective positions different from each
other in a rotational direction of the second cutting
blade roll and configured to separate the noodle
strings from the second cutting blade roll; and a chute
member provided so as to correspond to falling
positions of any of the noodle strings separated by the
first separating teeth row, the noodle strings
separated by the second separating teeth row, the
noodle strings separated by the third separating teeth
row, and the noodle strings separated by the fourth
separating teeth row and configured to guide the noodle
strings onto the conveyor, wherein: the fourth
separating teeth row, the third separating teeth row,
the second separating teeth row, and the first
separating teeth row are provided in this order from an
upstream side toward a downstream side in a conveying
direction of the conveyor; and the chute member is
provided such that two or more sets are formed, each of
which includes the adjacent separating teeth rows among
the first to fourth separating teeth rows and in each

of which the chute member is provided so as to
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for one cutting blade roll. For example, the noodle
string cutting device 1 according to the present
embodiment may be configured such that one scraper
including two separating teeth rows is provided for one
cutting blade roll. Even when the scraper is configured
as above, the separating teeth rows can be brought into
contact with the outer periphery of the cutting blade
roll at positions different from each other in the
rotational direction and can separate the noodle
strings from the cutting blade roll. At this time, the
two separating teeth rows can be formed on one scraper
in such a manner that the separating teeth each having
a certain length and a certain angle and the separating
teeth each having another certain length and another
certain angle are alternately formed on the tip end
portion of the scraper.

Even in this case, as with the above explanation,
the separating teeth rows provided in order from the
upstream side to the downstream side along the
conveying direction of the conveyor and contacting the
cutting blade rolls are referred to as the fourth
separating teeth row, the third separating teeth row,
the second separating teeth row, and the first
separating teeth row.

Further, the noodle string cutting device 1
according to the present embodiment is configured to
change the swing directions of the noodle strings 3 by
the first chute member 20a and/or the second chute
member 20b such that the noodle strings 3 swing in the
width direction of the conveyor 500. To be specific,
the noodle string cutting device 1 according to the

present embodiment is configured to change the swing
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direction of the noodle strings 3 such that the noodle

strings 3 that contact the chute member are stacked at
substantially 90 degrees relative to the swing
direction of the noodle strings 3 that do not contact
the chute member. However, the configuration of the
noodle string cutting device 1 according to the present
embodiment is not necessarily limited to the
configuration in which the swing direction of the
noodle strings 3 is changed such that the noodle
strings 3 that contact the chute member are stacked at
substantially 90 degrees relative to the swing
direction of the noodle strings 3 that do not contact
the chute member. The swing direction of the noodle
strings 3 that contact the chute member is only
required to intersect with the swing direction of the
noodle strings that swing in the conveying direction.
It should be noted that it is preferable that the swing
direction of the noodle strings 3 be changed such that
the noodle strings 3 that contact the chute member are
stacked at substantially 90 degrees relative to the
swing direction of the noodle strings 3 that do not
contact the chute member, since the sticking of the
noodle strings in the steam-boiling can be effectively
prevented.

From the foregoing explanation, many modifications
and other embodiments of the present invention are
obvious to one skilled in the art. Therefore, the
foregoing explanation should be interpreted only as an
example and is provided for the purpose of teaching the
best mode for carrying out the present invention to one
skilled in the art. The structures and/or functional

details may be substantially modified within the scope
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of the present invention.

Industrial Applicability

The present invention is useful for a noodle
string cutting device configured to cut a dough sheet
into a plurality of noodle strings. Especially, the
present invention is advantageous when cutting a dough
sheet into a plurality of noodle strings for producing

instant noodles, frozen noodles, and chilled noodles.

Reference Signs List
2 : dough sheet
3 : noodle string
3a : noodle string
3b : noodle string
3c : noodle string
3d : noodle string
10a : first cutting blade roll
10b : second cutting blade roll
15a : first pushing portion
15b : second pushing portion
16a : first fitting portion
16b : second fitting portion
20a : first chute member
20al : attaching surface
20a2 : noodle string contacting surface
20b : second chute member
20bl : attaching surface
20b2 : noodle string contacting surface
30a : first scraper
30al : attaching surface

30a2 : separating surface
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32
33
40a
40b
42
50
5la
51b
52a
52b
56
57
70a
70b
7la
71b
12a
72b
8la
81b
82a
82b
500
Cl
C2
R1
R2

third scraper
separating tooth
cleaning tooth
: second scraper
fourth scraper
separating tooth
casing
first horizontal member
: third horizontal member
second horizontal member
: fourth horizontal member
first frame
second frame
blade portion
blade portion
¢ inclined portion
inclined portion
inclined portion
inclined portion
thick groove
thick groove
thin groove
thin groove
conveyor
first rotation axis
second rotation axis
first rotation axis direction

second rotation axis direction
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correspond to the falling positions of the noodle

strings separated by one of the adjacent separating
teeth rows.

If the chute member is not provided in the noodle
string cutting device, falling of the noodle strings is
not restricted by the chute member, and swing of the
noodle strings in the conveying direction is not
limited. To be specific, because of the movement of the
conveyor, the swing direction of the noodle strings
tends to be induced to the conveying direction
(vertical direction).

On the other hand, the chute member is provided at
a part of the noodle string cutting device according to
the present invention, and the cut noodle strings
contact the chute member before they reach the
conveyor. Therefore, the speed of the cut noodle
strings in the conveying direction becomes slow, and
the noodle strings are accumulated on the chute member.
Thus, the noodle strings are guided onto the conveyor
while swinging in the width direction (lateral
direction) of the chute member.

According to the above configuration, the noodle
string cutting device of the present invention 1is
configured such that two or more sets are formed, each
of which includes the adjacent separating teeth rows
and in each of which the chute member is provided so as
to correspond to the falling positions of the noodle
strings separated by one of the adjacent separating
teeth rows.

Therefore, the noodle string cutting device
according to the present invention can form two or more

sets each including the layers of the noodle strings
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stacked such that the swing directions of the noodle
strings intersect with each other lengthwise and
crosswise. On this account, as compared to a
configuration in which the chute member is not
included, and all the noodle strings are stacked so as
to extend in the conveying direction, the sticking of
the noodle strings in the steam-boiling can be reduced,
and the noodle strings can be entirely and uniformly
gelatinized.

Therefore, the noodle string cutting device
according to the present invention has an effect of
being able to stack the noodle strings on the conveyor
such that the sticking of the noodle strings in the
steam-boiling can be reduced, and the noodle strings
can be uniformly gelatinized.

The noodle string cutting device according to the
present invention may be configured such that: the
chute member includes a first chute member and a second
chute member; and the first chute member and the second
chute member are provided so as to correspond to the
falling positions of the noodle strings separated by
the first separating teeth row and the falling
positions of the noodle strings separated by the third
separating teeth row, respectively, or the first chute
member and the second chute member are provided so as
to correspond to the falling positions of the noodle
strings separated by the second separating teeth row
and the falling positions of the noodle strings
separated by the fourth separating teeth row,
respectively.

According to the above configuration, the first

chute member and the second chute member are provided
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SO0 as to correspond to the falling positions of the

noodle strings separated by the first separating teeth
row and the falling positions of the noodle strings
separated by the third separating teeth row,
respectively, or the first chute member and the second
chute member are provided so as to correspond to the
falling positions of the noodle strings separated by
the second separating teeth row and the falling
positions of the noodle strings separated by the fourth
separating teeth row, respectively. Therefore, the
noodle strings separated by the adjacent separating
teeth rows are stacked on the conveyor so as to swing
in different directions.

Thus, the noodle string cutting device according
to the present invention can stack on the conveyor the
noodle strings cut such that the swing directions of
the noodle strings are alternately different from each
other. On this account, the noodle strings are
prevented from swinging only in the conveying direction
to be stacked on one another. Further, the sticking of
the noodle strings in the steam-boiling can be reduced,
and the noodle strings can be entirely and uniformly
gelatinized.

The noodle string cutting device according to the
present invention may be configured such that: the
chute member includes a first chute member and a second
chute member; and the first chute member and the second
chute member are provided so as to correspond to the
falling positions of the noodle strings separated by
the first separating teeth row and the falling
positions of the noodle strings separated by the fourth

separating teeth row, respectively, or the first chute
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member and the second chute member are provided so as
to correspond to the falling positions of the noodle
strings separated by the second separating teeth row
and the falling positions of the noodle strings
separated by the third separating teeth row,
respectively.

According to the above configuration, the first
chute member and the second chute member are provided
so as to correspond to the falling positions of the
noodle strings separated by the first separating teeth
row and the falling positions of the noodle strings
separated by the fourth separating teeth row,
respectively, or the first chute member and the second
chute member are provided so as to correspond to the
falling positions of the noodle strings separated by
the second separating teeth row and the falling
positions of the noodle strings separated by the third
separating teeth row, respectively. Therefore, 1in a
state where the noodle strings separated by the first
to fourth separating teeth rows are stacked, there are
two sets each including the layers of the noodle
strings stacked such that the swing directions of the
noodle strings intersect with each other. Therefore, as
compared to a configuration in which the first chute
member and the second chute member are not included,
and the noodle strings are stacked such that the swing
direction of all the noodle strings is the conveying
direction, the sticking of the noodle strings in the
steam-boiling can be reduced.

The noodle string cutting device according to the
present invention may be configured such that the chute

member is provided so as to correspond to the falling
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positions of the noodle strings separated by the second
separating teeth row or the third separating teeth
row.

According to the above configuration, the chute
member is provided so as to correspond to the falling
positions of the noodle strings separated by the second
separating teeth row or the third separating teeth row.
Therefore, in a state where the noodle strings
separated by the first to fourth separating teeth rows
are stacked, there are two sets each including the
layers of the noodle strings stacked such that the
swing directions of the noodle strings intersect with
each other. On this account, as compared to a
configuration in which the chute member is not
included, and the noodle strings are stacked such that
the swing direction of all the noodle strings is the
conveying direction, the sticking of the noodle strings
in the steam-boiling can be reduced.

The noodle string cutting device according to the
present invention may be configured such that: the
first chute member and the second chute member include
respective noodle string contacting surfaces inclined
relative to the conveying direction of the conveyor and
contacting the noodle strings; and the noodle string
contacting surface of the first chute member and the
noodle string contacting surface of the second chute
member are inclined in respective directions that are
different from each other or the same as each other.

In order to solve the above problems, raw noodles
according to the present invention are formed by a
noodle string cutting device configured to cut a dough

sheet into noodle strings to supply the noodle strings
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1. A noodle string cutting device configured to cut a

dough sheet into noodle strings to supply the noodle
strings to a conveyor,

a transfer speed of the noodle strings by the
conveyor being lower than a cutting speed at which the
noodle strings are cut from the dough sheet,

the noodle string cutting device comprising:

a first cutting blade roll and second cutting
blade roll configured to rotate in opposite directions
in an engaged state to cut the dough sheet into the
noodle strings;

a first separating teeth row and second separating
teeth row contacting an outer periphery of the first
cutting blade roll at respective positions different
from each other in a rotational direction of the first
cutting blade roll and configured to separate the
noodle strings from the first cutting blade roll;

a third separating teeth row and fourth separating
teeth row contacting an outer periphery of the second
cutting blade roll at respective positions different
from each other in a rotational direction of the second
cutting blade roll and configured to separate the
noodle strings from the second cutting blade roll; and

first and second chute members each provided so as
to correspond to a falling position of any of the
noodle strings separated by the first separating teeth
row, the noodle strings separated by the second
separating teeth row, the noodle strings separated by
the third separating teeth row, and the noodle strings

separated by the fourth separating teeth row, the first
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and second chute members being configured to guide the

noodle strings onto the conveyor, wherein:

the fourth separating teeth row, the third
separating teeth row, the second separating teeth row,
and the first separating teeth row are provided in this
order from an upstream side toward a downstream side in
a conveying direction of the conveyor; and

the first and second chute members are provided so
as to respectively correspond to the falling position
of the noodle strings separated by the first separating
teeth row and the falling position of the noodle
strings separated by the third separating teeth row, or
the first and second chute members are provided so as
to respectively correspond to the falling position of
the noodle strings separated by the second separating
teeth row and the falling position of the noodle

strings separated by the fourth separating teeth row.

2. The noodle string cutting device according to
claim 1, wherein the first and second chute members
comprise respective noodle string contacting surfaces
that spread in a width direction of the conveyorand
contact the noodle strings so as to prevent the noodle
strings from swinging forward or rearward in a

proceeding direction of the conveyor.

3. The noodle string cutting device according to
claim 2, wherein:

the noodle string contacting surfaces are inclined
relative to the conveying direction of the conveyor;

and
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the noodle string contacting surface of the first

chute member and the noodle string contacting surface
of the second chute member are inclined in respective
directions that are different from each other or the

same as each other.
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NUMBER OF SETS OF STICKING NOODLE STRINGS OF INSTANT NOODLES

PRODUCED BY NOODLE STRING CUTTING DEVICE ACCORDING TO PRESENT INVENTION

EXPERIMENT NO. 1 2 3 4 5 8
MG | 5 |3 |4 |2 3|42 2] 4l2]3[4]2]8]4a]2]3]a
e s w1 7 |2 Jo{1i]ofof1afT{o0(2{o[0f10]0 [0 ][15]2]0
| TOTAL_(SETS) ) 11 14 12 10 17
EXPERIMENT NO. 7 8 9 10 1 12
[ NORBER OF STICKING 2 13]al2]3]4)2]a3lalo]s]al2T3]7a] 2738714
R OF SEI8 OF € g1 ]0lsl1]o]ls]2]0fl7]0ol0o]ld0 of10]2]0
TOTAL (SETS 9 ) 8 7 11 12
wversce] 10, 8 SETS
FIG.9A
NUMBER OF SETS OF STICKING NOODLE STRINGS OF INSTANT NOODLES
PRODUCED BY CHUTE MEMBER-EXCLUDED DEVICE
1 2 3 4 5 - 6
3l4i2 3 /4/213]a[2]3  4al2i3]|4a]2]3]4
WOUDLE STRINGS (GETS) 0j2]l9jlojlof1a]l2(oj151l0]0{11|1{0f13] 110
| TOTAL_(SETS) 14 9 15 15 12 14
EXPERIMENT NO. 1 8 8 10 1 12
WWE S 213[al2]3T4 alala]3Tal2l3Ta]2]3T4
[ Kooots Sranes s e 115 13 10 |14 0 {1 111{o|0j13[1]01]12{3 (0141210
TOTAL (SETS) 18 15 11 14 15 16
averace| 14. 0 SETS
FIG.9B
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