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NOODLE
Technical Field

The present invention relates to a noodle strand cutting apparatus, rotary cutter, and
noodle strand cutting method that are used to manufacture noodle strands of instant

noodles, and more particularly, to those for cutting gelatinized noodle strands.

Background Art

Many of instant noodles have a length of approximately 20 to 70 cm.  However
in recent years, consumer s tastes become diversified, and therefore
noodle strands having a shorter length of approximately 1 to 10 cm are also
required.

Usually, in manufacturing of the instant noodles, respective steps of: formation of a
dough by mixing flour, starch, water, and other materials; rolling; cutting into noodle
strands; steaming or boiling; pulling: cutting; and drying are performed in this order.
Among them, in the cutting step, typically, a rotary cutter having one or two blades is
used in a state where the noodle strands are drooped (e.g., PTL1).

However, when one tries to cut the drooped gelatinized noodle strands into noodle
strands having a shorter length of approximately 1 to 10 cm, the noodle strands are
sometimes scattered at the time of cutting. Reasons for this may be that if a rotational
speed of the rotary cutter is increased more than before in order to shorten a length of
the noodle strands, kinetic energy larger than before is given to the cut noodle strands;
adhesive property of the gelatinized noodle strands is high and therefore the noodle
strands are likely to adhere to the blades; and the noodle strand length is short and
therefore a weight of the noodle strand after the cutting is small. If the noodle strands
after the cutting are scattered, it may become difficult to distribute them on an equal
amount basis.

On the other hand, there is proposed an apparatus that conveys a noodle sheet before
manufacturing of the noodle strands on a conveyer in a horizontal direction, and cuts
the noodle sheet on the conveyer with a rotary cutter from above (e.g., PTL2).

However, the apparatus disclosed in the PTL 2 is the one for cutting, not the noodle
strands but the noodle sheet before manufacturing of the noodle strands. Also, the
noodle sheet cut by the apparatus of the PTL 2 is not gelatinized. Further, the rotary
cutter has only one blade, so that for cutting into short noodle strands having a length

of approximately 1 to 10 cm, a rotational speed should be increased as described
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above, and therefore it is difficult to suppress scattering of the noodle strands after the
cutting.
An object of the present invention is to solve the one or more problems inherent in

the conventional techniques.
Citation List

Patent Literature
PTL1: Japanese Utility Model Laid-Open No. HO7-5386(1995)
PTL2: Japanese Patent Laid-Open No. S52-128277(1977)

Summary of Invention

A first aspect of the present invention is a noodle strand cutting apparatus for cutting
gelatinized noodle strands used in manufacturing of instant noodles, the noodle strand
cutting apparatus comprising:

a conveyer for conveying at least one bundle of the gelatinized noodle strands; and

a rotary cutter arranged above the conveyer and intended to cut, to a predetermined
length, the at least one bundle of the gelatinized noodle strands conveyed on the
conveyer in a substantially horizontal direction, wherein

the rotary cutter comprises a plurality of blades that extend side by side with a ro-
tational axis and in radial directions around the rotational axis, the plurality of blades
being spaced from each other in a circumferential direction by predetermined intervals.

Preferably, the rotary cutter further comprises a control surface that extends between
a pair of the blades adjacent to each other for controlling bounce up of the noodle
strands after the cutting.

Preferably, the rotary cutter has four or more pieces of the blades in the circum-
ferential direction.

Preferably, a distance from the control surface to a tip of the blade is equal to or less
than 6 cm.

Preferably, the apparatus further comprises a drive unit that drives the conveyer and
the rotary cutter so as to make speeds of the tips of the plurality of blades of the rotary
cutter and an upper surface of the conveyer substantially equal to each other.

Another aspect of the present invention is a rotary cutter for cutting, to a prede-
termined length, at least one bundle of gelatinized noodle strands conveyed on a
conveyer in a substantially horizontal direction, the cutter comprising:

a plurality of blades that extend side by side with a rotational axis and in radial di-
rections around the rotational axis, the plurality of blades being spaced from each other
in a circumferential direction by predetermined intervals.

Still another aspect of the present invention is a method for cutting gelatinized

noodle strands used in manufacturing of instant noodles, the method comprising the



WO 2012/102058 PCT/JP2012/000543

[0016]

[0017]

[0018]

steps of:

providing a noodle strand cutting apparatus, wherein the noodle strand cutting
apparatus comprises

a conveyer for conveying at least one bundle of the gelatinized noodle strands, and

a rotary cutter arranged above the conveyer;

providing the rotary cutter with a plurality of blades that extend side by side with a ro-
tational axis and in radial directions around the rotational axis, the plurality of blades
being spaced from each other in a circumferential direction by predetermined intervals;
and

pressing at least one of the plurality of blades of the rotary cutter against the at least
one bundle of the gelatinized noodle strands conveyed on the conveyer in a sub-
stantially horizontal direction.

Brief Description of Drawings

[fig. 1]FIG. 1 is a perspective view of a noodle strand cutting apparatus in one em-
bodiment of the present invention;

[fig.2]FIG. 2 is a perspective view of a main part illustrating a usage state of the noodle
strand cutting apparatus;

[fig.3]FIG. 3 is perspective view illustrating a rotary cutter;

[fig.4]FIG. 4 is a cross sectional view of the rotary cutter;

[fig.5]FIG. 5 is a cross sectional view illustrating the usage state of the noodle strand
cutting apparatus;

[fig.6]FIG. 6 is an enlarged view of the main part illustrating a relationship between
the rotary cutter and noodle strands in the usage state; and

[fig.7]FIG. 7 is a perspective view illustrating the usage state of the noodle strand
cutting apparatus and components on front and rear side of the apparatus.
Description of Embodiments

A preferred embodiment at the time of this disclosure will be most appropriately ap-
preciated by referencing the drawings. As generally illustrated and exemplified in the
drawings of this specification, it will be easily appreciated that constituents of this
disclosure can be arranged and designed in various different configurations. The
following detailed description is not intended to limit the scope of claims but simply
represents the preferred embodiment at the present time.

Fig. 1 illustrates a noodle strand cutting apparatus 10 which is an embodiment of the
present invention. The noodle strand cutting apparatus 10 is provided with a rotary
cutter 1 and a conveyer 2 for conveying noodle strands. The rotary cutter 1 is arranged
such that both ends of a rotary shaft 13 (see Fig. 2) thereof are supported by cutter

supports 3 and that at the time of rotation, noodle strands N can be cut. The left and



WO 2012/102058 PCT/JP2012/000543

[0019]

[0020]

[0021]

[0022]

[0023]

right cutter supports 3 are fixed to a frame 5.

The conveyer 2 is used to convey gelatinized noodle strands. The conveyer 2 is a
typical belt conveyer, and has a conveyer belt 21 and front and rear end rolls 22. The
conveyer 2 is arranged such that an upper surface thereof is substantially horizontal;
however, the upper surface may be slanted to the extent that the noodle strands after
cutting do not move. A material for the conveyer belt 21 can be selected from various
materials such as rubber and plastic, and is not particularly limited.

Inside the conveyer 2, a backup roll 23 (see Fig. 2) and two internal rolls 24 are
provided, and at a position where a tip of the rotary cutter 1 comes into contact with
the conveyer belt 21, the backup roll 23 faces to the rotary cutter 1 with sandwiching
the conveyer belt 21.

The frame 5 has a drive part 4 (see Fig. 1) fixed thereto. The drive part 4 is
configured to include an unillustrated motor, a plurality of pulleys, belt, and a plurality
of gears so that power of the motor is transferred through the plurality of pulleys, belt,
and plurality of gears and distributed to the rotary cutter 1 and backup roll 23. The
drive part 4 can drive the rotary cutter 1 and conveyer 2 in synchronization with each
other. The backup roll 23 is driven by the power of the motor to give conveying force
to the conveyer belt 21. The backup roll 23 suppresses the conveyer belt 21 from
moving down (or moving back from the rotary cutter 1), and therefore the noodle
strands N can be stably cut.

As illustrated in Fig. 3, the rotary cutter 1 has a main body 12 having a substantially
columnar shape, and the main body 12 is integrally formed with a plurality of blades
11. Along an axis line, i.e., a rotation center of the main body 12, a rotary shaft 13 is
fixed. The rotary shaft 13 is connected to the motor of the drive part 4 to obtain a pre-

determined rotating force.
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Each of the blades 11 is generally wedge shaped, and any of the blades 11
is arranged so as to extend in a radial direction around the rotary shaft
13. “Extend in a radial direction” in this specification refers to that
a center line or center plane C (see Fig. 6) of the blade 11 in its thickness
directionin a side view is angled so as to be directed to a radial directicn
compared to a direction of a tangential line of a surface of the main body
12 passing through a base part of the blade 11. The center line or center
plane C of the blade 11 in its thickness direction may correspond to a radial
direction of the main body 12, and falls within a predetermined range of
less than =90 ° in a rotational direction from the radial direction, more
preferably within a range of =10 °, and most preferably within a range of
+5 ° A shape of the blade 11, and an angle formed by the blade 11 with
respect to the radial directioh of the main body 12 can be desighed in
consideration of viscosity of applied noodle strands N. The blade 11 may
be a helical blade of which a position changes in a circumferential
direction of the main body 12 over its longitudinal direction. The blade
11 may be divided into a plurality of pieces in a shaft direction of the
main body 12, and rotational positions or phases of them may be mutually
shifted along the shaft direction.

The material of the blade 11 can be selected from any materials, and for example,
stainless steel or other metal, or plastics is preferably used as the material. The blades
11 may be fixed to the main body 12 after formation of the main body 12. The main
body 12 may be hollow or solid. The rotary cutter 1 may be manufactured by
combining a plurality of mutually different materials, for example, combining metal
and plastics. Part or all of at least one of the surfaces of blades 11 and main body 12
may be covered with a material layer having detachment facilitating property or at-

tachment suppressing property, such as polytetrafluoroethylene.
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As illustrated in Fig. 4, the plurality of blades 11 of the rotary cutter
1 are arranged in the circumferential direction of the main body 12 at
regular angle intervals. The rotary cutter 1 is driven by the drive part
4 so as to rotate at a circumferential speed substantially equal to a
conveying speed for the gelatinized noodle strands N. An interval between
tips of two blades 11 adjacent to each other substantially corresponds to
a length of short noodle strands after the cutting. Assuming that lengths
of the short noodle strands SN after the cutting are made to have a constant
value, as the number of blades 11 is decreased, a rotation radius r of the
tips of the blades 11 decreases, and an angular velocity @ of the rotation
increases. However, as the number of blades 11 is decreased, an upward
speed component Sx (see Fig. b) of the tip of the blade 11 after cutting
the noodle strands N increases, and therefore the short noodle strands SN
after the cutting are likely to be scattered. Accordingly, in order to
suppress the short noodle strands SN from being scattered, it is desirable
to configure a plurality of blades 11. [T the number of blades 11 is three
or more, two or more blades 11 can simultaneously come into contact with
a bundle of the noodle strands N to thereby preferably suppress the short
noodle strands SN after the cutting from being scattered. According to
experiments conducted by the present inventors, it 1is particularly
preferable to set the number of blades 11 to four or more, and six to thirty
is further preferable. Most preferably, the number of blades 1l is ten
to twenty five. Note that in the present embodiment, the case of twenty
blades is illustrated in Fig. 4.

A distance from the rotation center of the rotary cutter 1 to the tip (i.e., the rotation
radius r of the tip) is not particularly limited, but preferably is approximately 3 to 25
cm. The rotation radius r can be changed depending on a manufacturing scale.

Above the short noodle strands SN immediately after the cutting, a control surface 15
that is the surface of the main body 12 of the rotary cutter 1 comes close. Immediately
after the cutting, the control surface 15, and a pair of blades 11 sandwiching it, form a

substantially closed space or quasi-closed space in a rotational direction to the extent
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that the short noodle strands SN do not come out of the space. For this reason, the short
noodle strands SN after the cutting are unlikely to bounce upward, and also for this
reason, the scattering of the short noodle strands SN can be suppressed. Typically, a
thickness (height) of the bundle B (see Fig. 7) of the noodle strands N conveyed on the
conveyer 2 is generally equal to or less than 6 cm. For this reason, a distance D from
the control surface 15 of the main body 12 to the tip of the blade 11 is preferably equal
to or less than 6 cm that corresponds to the thickness of the bundle B of the noodle
strands N. As a result, the scattering of the short noodle strands SN immediately after
the cutting can be suppressed by the control surface 15 that comes close to a top part of
the short noodle strands SN immediately after the cutting.

Referring again to Fig. 3, at both end parts of the main body 12 in the axial direction,
disk-shaped protectors 14 are provided. A radius of the protector 14 is set to be sub-
stantially equal to the rotation radius r of the tip of the blade 11. By the protectors 14, a
time period during which the tip of the blade 11 is in contact with the conveyer belt 21
can be shortened, and stress of the blade 11 on the conveyer belt 21 can be suppressed.
The protectors may be provided in the middle of the rotary cutter 1 in the axial
direction, or may be provided at two or more mutually different positions. In the case
of providing the protectors in the middle in the axial direction, the noodle strands N
may be separated into a plurality of bundles B by the protectors. A material for the
protectors 14 is arbitrary, and as the material, for example, resin is preferably used.
However, whether or not the protectors 14 are provided is arbitrary. The rotary cutter 1
configured as described above can be separately manufactured and sold (i.e., inde-
pendently of the noodle strand cutting apparatus 10).

Above the rotary cutter 1, a cover (not illustrated) may be provided to suppress the
scattering of the short noodle strands SN. The cutter support parts 3 and/or the
conveyer 2 are preferably provided with a mechanism that can adjust a relative
distance between the rotation center of the rotary cutter 1 and the conveyer 2.

The noodle strand cutting apparatus of the present embodiment is used as a part of a
line of a series of processing apparatuses for manufacturing instant noodles. The
processing apparatus line is provided with a rolling apparatus, splitting apparatus, and
steaming apparatus all of which are not illustrated. The rolling apparatus rolls a dough
to form a plate-like noodle sheet. The splitting apparatus thinly cuts the noodle sheet to
manufacture noodle strands N. The steaming apparatus heats the noodle strands N to
gelatinize them. A plurality of bundles B of the noodle strands N gelatinized by the
steaming apparatus are supplied to the noodle strand cutting apparatus 10 of the
present embodiment. In stead of the steaming apparatus, a boiling apparatus may be
used, and in the gelatinization step in the steaming apparatus or boiling apparatus, su-

perheated steam can be used. The number of bundles B of the noodle strands N
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supplied to the noodle strand cutting device 10 may be any number.

The noodle strands N to be cut in the present invention includes various types of
noodles such as Chinese noodles, white wheat noodles (udon), buckwheat noodles
(soba), and pastas. The noodle strands N may be waved or straight.

Operation of the noodle strand cutting apparatus 10 of the present embodiment
configured as described above is described. As illustrated in FIG. 7, when the plurality
of bundles B of the gelatinized noodle strands N are transferred to the conveyer 2 of
the noodle strand cutting apparatus from the steaming apparatus through a conveyer 6,
the noodle strands N is cut into the short noodle strands SN having a length of ap-
proximately 1 to 10 cm by the noodle strand cutting apparatus 10. The short noodle
strands SN after the cutting are stored in an unillustrated retainer from the conveyer 2
through a chute part 7. The retainer storing these short noodle strands SN is subjected
to drying treatment such as oil heat drying or hot air drying to complete instant noodle

strands.

In the noodle strand cutting apparatus 10 of the present embodiment, the
rotary cutter 1 is provided with a plurality of blades 11, and therefore
particularly preferable for cutting the gelatinized noodle strands N into
the short noodle strands SN having a length of 1 to 10 em. In other words,
by configuring a plurality of blades 11, a rotation angle of the rotary
cutter 1 from a cut to a hext cut can be decreased to continuously perform
the cutting into the short noodle strands SN at a small rotation angle.
On the other hand, as a result of configuring a plurality of blades 11,
the upward speed component Sz (see Fig. 5) of the tip after cutting the
noodle strands N can be suppressed, and therefore the scattering of the
short nocodle strands SN after the cutting can be suppressed. Also, as a
result of configuring the plurality of blades 11, the angular velocity ®
of the rotary cutter 1 is suppressed, so that a centrifugal force f = mro®
(mis a mass, r is a rotation radius, and ® is an angular velocity) acting
on the short noodle strands SN adhered to the blade 11 can be reduced, and
kinetic energy given to the short noodle strands SN at the time of detachment
from the blade 11 can be suppressed to suppress the scattering of the short
noodle strands SN.

Also, since a plurality of blades 11 extend in the radial directions around the ro-
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tational axis of the rotary cutter 1, as compared with the case where the blades are
arranged to extend in directions tangential to the surface of the main body 12, a
direction of cutting surfaces of the noodle strands N becomes close to a transverse
direction of the noodle strands N, which can reduce cross sectional areas of the cutting
surfaces, suppress adhesion to the blades 11, and suppress scattering of the short
noodle strands SN.

Also, the rotary cutter 1 is further provided with the control surfaces 15 that extend
between pairs of blades 11 adjacent to each other, and these control surfaces 15 control
the bounce up of the short noodle strands SN after cutting, so that scattering of the
short noodle strands SN can be suppressed.

Also, the drive part 4 drives the conveyer 2 and the rotary cutter 1 so as to make the
speeds of the tips of the plurality of blades 11 of the rotary cutter 1 and the upper
surface of the conveyer 2 substantially equal to each other, and therefore in the process
of the cutting, scattering of the short noodle strands SN caused by interference of the
blades 11 can be suppressed.

The embodiment of the present invention should be considered as the representative
of a principle of the present invention, and with the understanding that the present
invention shall not be limited to the exemplified embodiment, the specific embodiment
of the present invention illustrated and described in this specification is presented.
Various other embodiments are obvious to one having ordinary skill in the art, and will
be easily carried out by one having ordinary skill in the art without departing from the
scope and spirit of the present invention.

For example, a drive unit may be configured such that a relative position between the
rotary cutter 1 and the conveyer 2 changes during the cutting. On a surface of the
backup roll 23, grooves that synchronously face to the blades 11 may be formed. In the
present embodiment, the noodle strand cutting apparatus 10 that is an independent
module only cutting noodle strands is described; however, the noodle strand cutting
apparatus may be integrated with one or more apparatuses that perform other
processing steps, or the noodle strand cutting apparatus may serve as a part of another
apparatus. It should be appreciated that even in such a case, a relevant part corresponds
to the noodle strand cutting apparatus of the present invention. The scope of the

present invention will be determined by the appended claims and their equivalents.
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Claims

A noodle strand cutting apparatus for cutting gelatinized noodle strands
used in manufacturing of instant noodles, the noodle strand cutting
apparatus comprising:

a conveyer for conveying at least one bundle of the gelatinized noodle
strands; and

a rotary cutter arranged above the conveyer and intended to cut, to a
predetermined length, the at least one bundle of the gelatinized noodle
strands conveyed on the conveyer in a substantially horizontal
direction, wherein

the rotary cutter comprises a plurality of blades that extend side by side
with a rotational axis and in radial directions around the rotational axis,
the plurality of blades being spaced from each other in a circum-
ferential direction by predetermined intervals.

The noodle strand cutting apparatus according to claim 1, wherein

the rotary cutter further comprises a control surface that extends
between a pair of the blades adjacent to each other for controlling
bounce up of the noodle strands after the cutting.

The noodle strand cutting apparatus according to claim 1, wherein

the rotary cutter has four or more pieces of the blades in the circum-
ferential direction.

The noodle strand cutting apparatus according to claim 1, wherein

a distance from the control surface to a tip of the blade is equal to or
less than 6 cm.

The noodle strand cutting apparatus according to claim 1, further
comprising a drive unit that drives the conveyer and the rotary cutter so
as to make speeds of the tips of the plurality of blades of the rotary
cutter and an upper surface of the conveyer substantially equal to each
other.

A rotary cutter for cutting, to a predetermined length, at least one
bundle of gelatinized noodle strands conveyed on a conveyer in a sub-
stantially horizontal direction, the cutter comprising

a plurality of blades that extend side by side with a rotational axis and
in radial directions around the rotational axis, the plurality of blades
being spaced from each other in a circumferential direction by prede-
termined intervals.

A method for cutting gelatinized noodle strands used in manufacturing
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of instant noodles, the method comprising the steps of:

providing a noodle strand cutting apparatus, wherein the noodle strand
cutting apparatus comprises

a conveyer for conveying at least one bundle of the gelatinized noodle
strands, and

a rotary cutter arranged above the conveyer;

providing the rotary cutter with a plurality of blades that extend side by
side with a rotational axis and in radial directions around the rotational
axis, the plurality of blades being spaced from each other in a circum-
ferential direction by predetermined intervals; and

pressing at least one of the plurality of blades of the rotary cutter
against the at least one bundle of the gelatinized noodle strands

conveyed on the conveyer in a substantially horizontal direction.



