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DESCRIPTION
Title of Invention: MULTISTAGE STEAMING MACHINE
Technical Field
[0001] The present invention relates to a multistage steaming machine, and particularly to a
multistage steaming machine which can be suitably utilized when steam-boiling a group of

noodle strings.

Background Art

[0002] Instant noodles are produced in such a manner that cut raw noodle strings are
subjected to a predetermined treatment and then dried. The instant noodles are instant foods
that can be reconstituted and eaten in such a manner that: boiling water is poured, and the
noodles are left for several minutes; or the noodles are boiled in a pot or the like for several
minutes. To improve this reconstitution property, the group of noodle strings is subjected to a
steam-boiling step in a process of producing the instant noodles.

[0003] To execute the steam-boiling step, a steaming machine is installed in a noodle
producing factory. At this time, to reduce an installation space, a plurality of stages may be
formed in the steaming machine. To be specific, the group of noodle strings which is a target to
be steam-boiled is conveyed on a conveyor so as to go and return plural times in the steaming
machine in a longitudinal direction and is steam-boiled by steam introduced into the steaming
machine while being conveyed. Various types of multistage steaming machinees have been
released.

[0004] Further, for the purpose of energy saving in recent years, a method of more
efficiently utilizing the steam used in the steaming machine has been studied. For example,
PTL 1 discloses a method in which: conveyors are provided at several stages in a steaming
machine; superheated steam is used in the steaming machine; and leakage of the steam is

prevented by making pressure in a steam chamber negative.

Citation List
Patent Literature

[0005] PTL 1: Japanese Laid-Open Patent Application Publication No. 6-62961

Summary of Invention
Technical Problem

[0006] The present inventors have reconsidered conventional steaming machinees and have



found that there is still room for improvement regarding effective utilization of steam.
Especially, the present inventors have found that efficient steam-boiling can be realized by
applying the steam to the group of noodle strings conveyed at an upper stage portion of the
steaming machine.

[0007] The present inventors have diligently studied, and as a result, found that in the
multistage steaming machine, efficient steam-boiling can be realized in such a manner that: the
conveyor is provided at multiple stages such that the group of noodle strings carried in the steam
chamber main body portion goes and returns plural times in the steam chamber main body
portion along a first direction to be conveyed from an upper stage toward a lower stage in the
steam chamber main body portion; and in addition, the group of noodle strings conveyed at the
upper stage portion in the steam chamber main body portion is exposed to the steam to be
conveyed to the lower stage.

Solution to Problem

[0008] According to an aspect of the present invention, there is provided a multistage
steaming machine including: 1) a steam chamber main body portion including an inlet side
through which a group of noodle strings to be steam-boiled is introduced and an outlet side
through which the group of steam-boiled noodle strings is discharged; 2) one or a plurality of
conveyors arranged in the steam chamber main body portion so as to convey the group of noodle
strings and formed at multiple stages such that the group of noodle strings carried in the steam
chamber main body portion through the inlet side goes and returns plural times along a first
direction to be conveyed from an upper stage to a lower stage in the steam chamber main body
portion and is then discharged through the outlet side; and 3) one or a plurality of steam pipes
configured to apply steam to the group of noodle strings conveyed by the one or a plurality of
conveyors only at the upper stage in the steam chamber main body portion, wherein the one or a
plurality of steam pipes is/are provided within the conveyer and not provided in other stages than
the upper stage.

[0009] The present inventors have further found that in the above multistage steaming
machine, the steam can be further efficiently utilized by providing a member, which reduces a
volume filled with the steam, in a space in the steam chamber main body portion.

[0010] According to the above embodiment, a member that reduces a volume filled with the
steam in the steam chamber main body portion is provided in a space in the steam chamber main
body portion.

[0011] Further, it is preferable that the above member exist inside the conveyor.

According to the above embodiment, the member is provided inside the one or a plurality of

conveyors.
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{0012} Furthermore, it is preferable that in the above multistage steaming machine, a tunnel-
shaped noodle introducing portion be provided at the inlet side of the steam chamber main body
portion, and a tunnel-shaped noodle discharging portion be provided at the outlet side of the
steam chamber main body portion.

[0013] In an embodiment, the above multistage steaming machine, further includes: 1) a
tunnel-shaped noodle introducing portion which is connected to the inlet side of the steam
chamber main body portion and through which the group of noodle strings to be steam-boiled is
conveyed in an obliquely upward direction; and 2) a tunnel-shaped noodle discharging portion
which is connected to the outlet side of the steam chamber main body portion and through which
the group of steam-boiled noodle strings is conveyed in an obliquely downward direction.

[0014] The present inventors have further found that in the above multistage steaming
machine, the steam can be efficiently utilized by further reducing the leakage of the steam when
a lower end of the steam chamber main body portion is arranged higher than an inlet end of the
noodle introducing portion, and the lower end of the steam chamber main body portion is
arranged higher than an outlet end of the noodle discharging portion.

[0015] In an embodiment, a lower end of the steam chamber main body portion is arranged
higher than an inlet end of the noodle introducing portion; and the lower end of the steam
chamber main body portion is arranged higher than an outlet end of the noodle discharging

portion.

Advantageous Effects of Invention
[0016] According to the above embodiments of the multistage steaming machine of the
present invention, since the steam pipes are provided at the upper stage in the steam chamber
main body portion, a space where the steam pipes are provided does not have to be provided at a
middle or lower stage. With this, the volume filled with the steam in the steam chamber main
body portion can be reduced.

Therefore, the steam can be efficiently utilized without waste by using the multistage
steaming machine as per embodiments of the present invention. On this account, the multistage
steaming machine according to embodiments of the present invention can be suitably used while

satisfying a request of energy saving in recent years.

Brief Description of Drawings
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[0017] Fig. 1 is a cross-sectional view showing an entire configuration of a multistage
steaming machine of Embodiment 1.

Fig. 2 is a cross-sectional view showing major components of the multistage
steaming machine of Embodiment 1.

Fig. 3 is a cross-sectional view showing the major components of the multistage
steaming machine of Embodiment 1.

Fig. 4 is a cross-sectional view showing the major components of the multistage
steaming machine of Embodiment 2.

Fig. 5 is a cross-sectional view showing the major components of the multistage

steaming machine of Embodiment 1.

Description of Embodiments
[0018] Hereinafter, embodiments of the present invention will be explained in reference to
the drawings. In the following explanations and the drawings, the same reference signs are
used for the same or corresponding components, and a repetition of the same explanation is
avoided.

Entire Configuration

Fig. 1 is a cross-sectional side view of a multistage steaming machine of
Embodiment 1. As shown in Fig. 1, a multistage steaming machine 200 includes: a steam
chamber main body portion 2 including side portions facing each other in a first direction, an
inlet side through which a group of noodle strings is introduced and an outlet side through which
the group of noodle strings is discharged being provided at the respective side portions; a
tunnel-type noodle introducing portion 1 connected to an upper portion 21 of the inlet side of the
steam chamber main body portion 2 and arranged such that the group of noodle strings is carried
into the steam chamber main body portion 2 in an obliquely upward direction; and a tunnel-type
noodle discharging portion 3 connected to the outlet side of the steam chamber main body
portion 2 and arranged such that the group of steam-boiled noodle strings is carried out from the
steam chamber main body portion 2 in an obliquely downward direction. In the present
description, a horizontal conveyance direction from the noodle introducing portion 1 toward the
noodle discharging portion 3 in the steam chamber main body portion 2 is referred to as a
“forward direction”, and a horizontal conveyance direction from the noodle discharging portion
3 toward the noodle introducing portion 1 in the steam chamber main body portion 2 is referred
to as an “opposite direction.” Therefore, the above first direction includes both the “forward

direction” and the “opposite direction.”
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[0019] The multistage steaming machine 200 further includes: a conveyor provided at
multiple stages such that the group of noodle strings introduced from the noodle introducing
portion 1 through an upper portion 21 of the inlet side of the steam chamber main body portion 2
goes and returns plural times in the steam chamber main body portion 2 in the forward direction
and the opposite direction, the group of noodle strings is then conveyed to a lower side of the
steam chamber main body portion 2, and the group of noodle strings is discharged through the
noodle discharging portion 3; and a plurality of steam pipes 5 configured to supply steam (heated
steam) to the steam chamber main body portion 2.
[0020] An inlet end of the noodle introducing portion 1 and an outlet end of the noodle
discharging portion 3 are arranged lower than a lower end surface of the steam chamber main
body portion 2.
[0021] The conveyor includes: a first conveyor 41 configured to convey the group of noodle
strings from the inlet end of the noodle introducing portion 1 to the steam chamber main body
portion 2 and further convey the group of noodle strings in the forward direction to the noodle
discharging portion 3; and a second conveyor 42 configured to receive the group of noodle
strings, which has been conveyed in the forward direction in the steam chamber main body
portion 2, from the first conveyor 41, convey the group of noodle strings in the opposite
direction to the inlet side of the steam chamber main body portion 2, and transfer the noodle
strings to the first conveyor 41 again. Detailed structures of the first conveyor 41 and the
second conveyor 42 will be described later.
[0022] It should be noted that the noodle introducing portion 1, the steam chamber main
body portion 2, and the noodle discharging portion 3 are placed on a support base 100.

Explanations of Respective Portions

Noodle Introducing Portion

As shown in Figs. 1 and 5, the noodle introducing portion 1 is a long and thin, linear,
tunnel-type passage and is connected to the upper portion 21 of the inlet side of the steam
chamber main body portion 2. The first conveyor 41 passes through an inside of the noodle
introducing portion 1.
[0023] A size of a cross section of the noodle introducing portion 1 is sufficient if the first
conveyor 41 and the group of noodle strings placed on the first conveyor 41 can pass through the
noodle introducing portion 1. A material of the noodle introducing portion 1 is not especially
limited but is suitably a material, such as stainless steel, having rigidity and a heat retaining
property. Further, it is preferable that the noodle introducing portion 1 be configured such that

steam filled in the noodle introducing portion 1 does not leak to the outside.
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[0024] Further, as described above, an inlet end 1a of the noodle introducing portion 1 is
located lower than a lower end portion of the steam chamber main body portion 2 (see Fig. 5).
In a steam-boiling step, the steam filled in the steam chamber main body portion 2 is also filled
in the inlet end 1a of the noodle introducing portion 1.  Since the inlet end 1a is located lower
than the lower end portion of the steam chamber main body portion 2, the leakage of the steam to
the outside can be suppressed, and the steam can be efficiently utilized. To be specific, the
heated steam tends to flow upward, so that if the inlet end 1a of the noodle introducing portion 1
is located higher than the lower end portion of the steam chamber main body portion 2, the
heated steam may flow out through the inlet end 1a. Such flow-out of the steam does not occur
by the noodle introducing portion 1 according to the present embodiment.

Steam Chamber Main Body Portion

Embodiment 1 shown in Fig. 1 describes the steam chamber main body portion 2 in
which the group of noodle strings conveyed from the noodle introducing portion 1 by the first
conveyor 41 is steam-boiled through three stages arranged vertically.
[0025] A material of the steam chamber main body portion 2 is not especially limited but is
suitably a material, such as stainless steel, having rigidity and a heat retaining property. Further,
to prevent the steam, filled in the steam chamber main body portion 2, from leaking to the
outside as much as possible, it is preferable that the steam chamber main body portion 2 be
configured to be able to be sealed as much as possible, such as a connection part between the
noodle introducing portion 1 and the noodle discharging portion 3. With this configuration, the
steam supplied from the steam pipes 5 can be gradually filled in the steam chamber main body
portion 2 from an upper portion of the steam chamber main body portion 2. Therefore, the
steam can be easily filled in the entire steam chamber main body portion 2, and the group of
noodle strings in the steam chamber main body portion 2 can be effectively exposed to the
steam.

Noodle Discharging Portion

The noodle discharging portion 3 is a long and thin, linear, tunnel-type passage and
is connected to a lower portion 22 of the outlet side of the steam chamber main body portion 2.
Further, the first conveyor 41 passes through an inside of the noodle discharging portion 3.
[0026] As with the noodle introducing portion 1, a size of a cross-sectional portion of the
noodle discharging portion 3 is sufficient if the first conveyor 41 and the group of noodle strings
placed on the first conveyor 41 can pass through the noodle discharging portion 3.
[0027] A material of the noodle discharging portion 3 is not especially limited but is

suitably a material, such as iron, aluminum, resin, or the like. Further, it is preferable that the
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noodle discharging portion 3 be configured to prevent the steam filled therein from leaking to the
outside.
[0028] Further, as described above, an outlet end 3a of the noodle discharging portion 3 is
located lower than the lower end portion of the steam chamber main body portion 2 (see Fig. 5).
In the steam-boiling step, the steam filled in the steam chamber main body portion 2 is also filled
in the outlet end of the noodle discharging portion 3.  Since the outlet end is located as above,
the leakage of the steam to the outside can be suppressed, and the steam can be efficiently
utilized.

Conveyor

The first conveyor 41 and the second conveyor 42 are provided at multiple stages
such that: the group of noodle strings introduced from the noodle introducing portion 1 and the
upper portion 21 of the inlet side of the steam chamber main body portion 2 goes and returns
plural times in the steam chamber main body portion 2 in the forward direction and the opposite
direction to be conveyed to the lower side of the steam chamber main body portion 2; and the
group of noodle strings is discharged through the noodle discharging portion 3.
[0029] The first conveyor 41 shown in Fig. 1 is a conveyor including mesh and endlessly
circulates by sprockets and guides. A first sprocket 61 is located outside the steam chamber
main body portion 2 and in front of the noodle introducing portion 1 so as to guide the first
conveyor 41, and a first guide 71 is located outside the steam chamber main body portion 2 and
at the inlet end of the noodle introducing portion 1 so as to guide the first conveyor 41.
[0030] Sixth to ninth sprockets (66-69) are located outside the steam chamber main body
portion 2 and lower than the noodle discharging portion 3 so as to guide the first conveyor 41.
[0031] A second guide 72 and a third sprocket 63 are vertically arranged in the steam
chamber main body portion 2 and close to the noodle introducing portion 1 so as to guide the
first conveyor 41. A second sprocket 62 that guides the first conveyor 41 and a third guide 73
that guides the second conveyor 42 are vertically arranged in the steam chamber main body
portion 2 and close to the noodle discharging portion 3. The third sprocket 63 coaxially
includes a small-diameter portion 63a and a large-diameter portion 63b, and the large-diameter
portion 63b guides the first conveyor 41. A fourth guide 74 and fifth guide 75 which guide the
first conveyor 41 are provided at both respective end portions of the noodle discharging portion
3.
[0032] The second conveyor 42 is a conveyor including mesh and is endlessly provided in
the steam chamber main body portion 2. A fourth sprocket 64 and a fifth sprocket 65 are

vertically arranged in the steam chamber main body portion 2 and closer to the noodle
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discharging portion 3 than the second sprocket 62. The second conveyor 42 is suspended by
the fourth sprocket 64, the fifth sprocket 65, and the small-diameter portion 63a of the third
sprocket 63.
[0033] An uppermost stage portion of the first conveyor 41 forms a first region 41a. A
linear region connecting the second sprocket 62 and the large-diameter portion 63b forms a
second region 41b. The second region 41b is located higher than a third region 42a connecting
the third guide 73 and the small-diameter portion 63a. A fourth region 42b connecting the
small-diameter portion 63a and the fifth sprocket 65 is located higher than a fifth region 41c
connecting the large-diameter portion 63b and the fourth guide 74.

Operations of Conveyor

The first conveyor 41 is first wound around the first sprocket 61, is supported by the
first guide 71, and enters into the noodle introducing portion 1. The first conveyor 41 moves in
the noodle introducing portion 1 in an obliquely upward direction, is then supported by the
second guide 72, and extends substantially horizontally along the forward direction. Further,
the first conveyor 41 is wound around the second sprocket 62, is turned over, extends in the
opposite direction, is wound around the large-diameter portion 63b of the third sprocket 63, is
turned over, and moves in the forward direction. The first conveyor 41 is supported by the
fourth guide 74 in front of the noodle discharging portion 3, moves in an obliquely downward
direction, is supported by the fifth guide 75, and gets out of the noodle discharging portion 3.
[0034] After the first conveyor 41 gets out of the noodle discharging portion 3, the first
conveyor 41 is wound around the sixth to ninth sprockets (66-69) and moves to the first sprocket
61. Asabove, the first conveyor 41 endlessly circulates.
[0035] To be specific, the first conveyor 41 passes through the noodle introducing portion 1
from a position in front of the noodle introducing portion 1, enters into the steam chamber main
body portion 2, moves in the forward direction, then moves in the opposite direction, further
moves in the forward direction, and then gets out of the noodle discharging portion 3 to the
outside. Further, the first conveyor 41 moves in the forward direction, is turned over to the
opposite direction, and again moves to the noodle introducing portion 1.
[0036] The second conveyor 42 is wound around the fourth sprocket 64, is guided by the
third guide 73, moves in the opposite direction, is wound around the small-diameter portion 63a
of the third sprocket 63, is turned over, and moves in the forward direction. The second
conveyor 42 is wound around the fifth sprocket 65, moves upward, and again moves to the fourth
sprocket 64. As above, the second conveyor 42 endlessly circulates.

[0037] The second conveyor 42 is provided such that: the group of noodle strings conveyed
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by the first conveyor 41 in the forward direction is received by the third region 42a when the first
conveyor 41 is turned over at the second sprocket 62; the group of noodle strings is conveyed in
the opposite direction; and the group of noodle strings is then transferred to the first conveyor 41
in the fifth region 41c. It is preferable that each of a belt of the first conveyor 41 and a belt of
the second conveyor 42 be a belt, such as metal mesh, having through holes. Further, the above
conveyors are just examples, and other types of conveyors are not excluded.

Steam Pipe

One or a plurality of steam pipes 5 through which the steam is supplied to the steam
chamber main body portion 2 are provided in the steam chamber main body portion 2. In
Embodiment 1, as shown in Fig. 1 for example, the steam pipes 5 are used to steam-boil the
group of noodle strings conveyed to the first region 41a (first stage). To be specific, the steam
pipes 5 are provided under the first region 41a so as to be able to steam-boil the group of noodle
strings while the group of noodle strings conveyed from the noodle introducing portion 1 is
conveyed in the forward direction. It should be noted that the steam pipes 5 may be provided
above the first region 41a.

Further, as shown in Fig. 1, the steam pipes 5 are not provided under the third region
42a (second stage) and the fifth region 41c (third stage). However, the steam pipes 5 may be
provided under the second stage or the third stage.

However, it is preferable that the steam pipes 5 be provided so as to correspond to at
least an upper stage. To be specific, for example, when the steaming machine includes three
stages as above, it is preferable that: the steam pipes 5 be provided under the first stage and the
second stage; or as shown in Fig. 1, the steam pipes 5 be provided only under the first stage.

By providing the steam pipes 5 as above, a space where the steam pipes 5 are
provided can be reduced, and therefore, a volume of the steam chamber main body portion 2 can
be reduced.

For example, when the steam pipes 5 are not provided under the second stage and
the third stage, a configuration in which the space where the steam pipes 5 are provided is
eliminated is effective. To be specific, as shown in Fig. 2, sizes of the sprockets located lower
than the second stage can be reduced. Further, a vertical length L (see Fig. 2) of the steam
chamber main body portion 2 and a length from the third stage to the lower end portion of the
steam chamber main body portion 2 can be reduced.

As above, by reducing the volume of the entire steam chamber main body portion 2,
the steam can be more efficiently utilized.

Movements of Group of Noodle Strings
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The group of noodle strings conveyed by the conveyor is steam-boiled as below.
First, the group of noodle strings which has not been steam-boiled yet is conveyed to a position
in front of the noodle introducing portion 1. Typically, a different conveyor (not shown) is
provided in front of the first sprocket 61, and the group of noodle strings which has not been
steam-boiled yet is conveyed. The group of noodle strings transferred from the different
conveyor is carried into the noodle introducing portion 1, carried in an obliquely upward
direction that is an advancing direction of the first conveyor 41, and conveyed to the steam
chamber main body portion 2.
[0038] The group of noodle strings conveyed into the steam chamber main body portion 2 is
placed on the first conveyor 41 in the first region 41a and is steam-boiled by the steam from the
steam pipes 5, provided under the first region 41a, while being conveyed in the forward direction.
In the present invention, it is preferable that the steam pipes 5 be provided especially in the
vicinity of the first stage in the steam chamber main body portion 2, and the group of noodle
strings be steam-boiled. As above, the group of noodle strings is efficiently steam-boiled at an
upper portion of the steam chamber main body portion 2.  After that, the group of noodle
strings is conveyed alternately in the forward direction and the opposite direction while being
exposed to the steam that is gradually filled in the steam chamber main body portion 2.  With
this, the steam-boiling of the group of noodle strings is almost completed.
[0039] Specifically, the group of noodle strings is conveyed as below. The group of
noodle strings is carried by the first conveyor 41 through the noodle introducing portion 1 into
the steam chamber main body portion 2. The group of noodle strings conveyed in the forward
direction in the first region 41a is turned over when the first conveyor 41 is turned over at the
second sprocket 62. The group of noodle strings is guided by the third guide 73 and falls onto
and is transferred to the second conveyor 42 in the third region 42a. The group of noodle
strings is conveyed in the opposite direction. Further, the second conveyor 42 is turned over at
the small-diameter portion 63a of the third sprocket 63, so that the group of noodle strings is also
turned over. Then, the group of noodle strings falls onto and is transferred to the first conveyor
41 in the fifth region 41c. The group of noodle strings which has fallen onto the first conveyor
41 again is conveyed in the forward direction. The group of noodle strings conveyed by the
first conveyor 41 in the forward direction is conveyed to the outlet side of a lower end of the
steam chamber main body portion 2. The group of noodle strings is steam-boiled as above
while being conveyed alternately in the forward direction and the opposite direction.
[0040] Then, the group of noodle strings is conveyed through the fourth guide 74 in the

noodle discharging portion 3 in an obliquely downward direction and is carried from the outlet
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side of the noodle discharging portion 3 through the fifth guide 75 in a substantially horizontal
direction. The group of noodle strings which has been steam-boiled is further carried by a
conveyor (not shown) provided behind the sixth sprocket 66, and the process proceeds to
optional steps, such as seasoning, pulling, cutting, and frying.

Group of Noodle Strings

Typically, in the steam-boiling step, plural groups of long noodle strings in an uncut
state are steam-boiled. Therefore, for example, in the case of a producing line of instant
noodles, a plurality of noodle strings in an uncut state are conveyed. Therefore, when the group
of noodle strings is transferred between the first conveyor 41 and the second conveyor 42, the
group of noodle strings can be smoothly moved. Since the group of noodle strings carries the
steam, the steam can be filled in the steam chamber main body portion 2. To be specific, since
the space in the steam chamber main body portion 2 is reduced as described above, and in
addition, the group of noodle strings carries the steam, the steam from the steam pipes 5 easily
reaches the lower side of the steam chamber main body portion 2.

Flow of Steam

The flow of the steam is described below. The steam supplied at the first stage that
is the upper stage of the steam chamber main body portion 2 of the present invention is applied
to the conveyed noodle strings. The steam is carried by the group of noodle strings as the
conveyor advances. Further, the vaporized steam is gradually accumulated in the steam
chamber main body portion 2 from an upper portion of the steam chamber main body portion 2.
As the accumulation of the steam proceeds, the steam is filled to the lower side of the steam
chamber main body portion 2 and then reaches the lower end portion of the steam chamber main
body portion 2.  Further, the steam reaches the inlet end of the noodle introducing portion 1 and
the outlet end of the noodle discharging portion 3.
[0041] The group of noodle strings is continuously conveyed, so that when the group of
noodle strings is strongly steam-boiled at the upper stage of the steam chamber main body
portion 2, the group of noodle strings may be steam-boiled also by the steam accumulated in the
steam chamber main body portion 2, the noodle introducing portion 1, and the noodle
discharging portion 3 while being further conveyed in the forward direction and the opposite
direction. As above, the multistage steaming machine of the present invention can efficiently
steam-boil the group of noodle strings.
[0042] The group of noodle strings steam-boiled by the multistage steaming machine can be
used variously. For example, the group of noodle strings which has been steam-boiled can be

utilized as steam-boiled noodles (steamed noodles) by cutting and packaging the group of noodle
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strings which has been steam-boiled. Further, a fried noodle lump or a hot-air dried noodle
lump can be produced in such a manner that the steam-boiled noodle strings are subjected to
frying or hot-air drying after steps such as pulling, seasoning, cutting, and retainer filling. The
retainer filling denotes that the group of steam-boiled noodle strings is stored in a porous metal
frame called a retainer.

Duct

Ducts may be provided at an upper portion of the inlet end of the noodle introducing
portion 1 and an upper portion of the outlet end of the noodle discharging portion 3. Excessive
steam can be absorbed by the ducts. However, for the purpose of reducing the amount of steam
used, it is preferable that pressure in the noodle introducing portion 1 and pressure in the noodle
discharging portion 3 do not become negative.

Effective Utilization of Steam

As another component for efficiently utilizing the steam, as shown in Fig. 3, for
example, a member 150 that is a plate-shaped body may be inserted so as to fill the second or
third stage that is an internal space of the second conveyor 42.  With this, the volume filled with
the steam in the steam chamber main body portion 2 is reduced, so that the steam can be
effectively utilized.

The space is not limited to the internal space of the conveyor and may be a different
space. For example, a space between an upper end portion of the steam chamber main body
portion 2 and the first region 41a, a space obliquely under the third sprocket 63, or the like may
be used.

Embodiment 2

For example, the configuration of the conveyor shown in Embodiment 1 is just one
example. For example, as shown in Fig. 4, the conveyor may have five stages. The number of
times of movements of the group of noodle strings in the forward direction and the opposite
direction in Embodiment 2 shown in Fig. 4 is larger than that in Embodiment 1 showing the
three-stage steaming machine by two times. To be specific, the group of noodle strings carried
in from the noodle introducing portion 1 is conveyed through three stages in the forward
direction, the opposite direction, and the forward direction and is further conveyed in the
opposite direction and the forward direction. Therefore, the group of noodle strings is
conveyed through five stages in total.

[0043] A tenth sprocket 80 and the fifth sprocket 65 are provided in the steam chamber
main body portion 2 so as to be located under the third sprocket 63 and close to the noodle

discharging portion 3. A sixth guide 76 and a seventh guide 77 are provided at an outer side of
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the tenth sprocket 80.

[0044] An eleventh sprocket 81 is provided in the steam chamber main body portion 2 so as
to be located under the third sprocket 63. The eleventh sprocket 81 coaxially includes a
small-diameter portion 81a and a large-diameter portion 81b.

[0045] As with Embodiment 1, the first conveyor 41 is wound around the second sprocket
62, is turned over, moves in the opposite direction, is wound around the large-diameter portion
63b of the third sprocket 63, is turned over, and moves in the forward direction. Then, unlike
Embodiment 1, the first conveyor 41 is further wound around the tenth sprocket 80, is turned
over, and moves in the opposite direction again. Then, the first conveyor 41 is wound around
the large-diameter portion 81b of the eleventh sprocket 81, is turned over, and moves in the
forward direction again.  After that, as with Embodiment 1, the first conveyor 41 is supported
by the fourth guide 74 in front of the noodle discharging portion 3, moves in an obliquely
downward direction, is supported by the fifth guide 75, and gets out of the noodle discharging
portion 3.

[0046] Further, the second conveyor 42 is wound around the fourth sprocket 64, is
supported by the third guide 73, and moves in the opposite direction. Then, the second
conveyor 42 is wound around the small-diameter portion 63a of the third sprocket 63 and is
turned over. Furthermore, the second conveyor 42 moves in the forward direction and is turned
over again by the sixth guide 76 and the seventh guide 77. The second conveyor 42 moves in
the opposite direction, is wound around the small-diameter portion 81a of the eleventh sprocket
81, is turned over, moves in the forward direction, is wound around the fifth sprocket 65, and
moves upward to the fourth sprocket 64 again. As above, the second conveyor 42 endlessly
circulates.

[0047] In Embodiment 2, the conveyor has five stages as above. When the conveyor has
five stages as above, a time for steam-boiling can be made long without increasing a space used
in a noodle producing factory. Therefore, the speed of the manufacturing line using the
conveyor having five stages becomes higher than that using the conveyor having three stages,
and when the long-time steam-boiling is required, the conveyor having five stages is more
advantageous than the conveyor having three stages.

[0048] In Embodiment 2, the steam pipes 5 are not provided for stages under the first stage.
However, the steam pipes 5 may be provided under the second to fifth stages so as to be able to
apply the steam. When the steam pipes 5 are provided only under the first stage, it is
unnecessary to provide the steam pipes 5 for the second to fifth stages. Therefore, a method of

reducing (filling) the space where the steam pipes 5 can be provided is effective. Specifically,
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one example is a method of reducing the space by: reducing the sizes of the sprockets of the
conveyor at positions lower than the second stage in Fig. 4; and reducing a length between
conveyor surfaces or a length between the conveyor and the lower end portion of the steam
chamber main body portion 2. Another example is a method of inserting the member 150 (see
Fig. 3), such as a plate-shaped body, into the space shown in Fig. 4. As above, the steam can be
effectively utilized by reducing the volume filled with the steam in the steam chamber main body
portion 2.

[0049] It should be noted that the conveyor has five or more stages. In the above
embodiments, the noodle introducing portion 1 and the noodle discharging portion 3 are
provided at the steam chamber main body portion 2, but these are optional components.
Needless to say, the noodle introducing portion 1 and the noodle discharging portion 3 do not

have to be provided.

Industrial Applicability
[0050] The multistage steaming machine according to the present invention is useful when
it is applied to an apparatus that steam-boils a group of noodle strings in a noodle producing

factory.

Reference Signs List
[0051] 1 noodle introducing portion
2 steam chamber main body portion
3 noodle discharging portion
41  first conveyor
42 second conveyor
5 steam pipe
61  first sprocket
62  second sprocket
63  third sprocket
64  fourth sprocket
65  fifth sprocket
66  sixth sprocket
67  seventh sprocket
68  eighth sprocket
69  ninth sprocket
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80  tenth sprocket
81  eleventh sprocket
71  first guide

72 second guide
73 third guide

74 fourth guide
75  fifth guide

76  sixth guide
77  seventh guide
100  support base
150  member

200  multistage steaming machine



16

CLAIMS
1. A multistage steaming machine comprising:

1) a steam chamber main body portion including an inlet-side side portion through
which a group of noodle strings to be steam-boiled is introduced and an outlet-side side portion
through which the group of steam-boiled noodle strings is discharged;

2) one or a plurality of conveyors arranged in the steam chamber main body portion
so as to convey the group of noodle strings and formed at multiple stages such that the group of
noodle strings carried in the steam chamber main body portion through the inlet-side side portion
goes and returns plural times along a first direction to be conveyed from an upper stage to a
lower stage in the steam chamber main body portion and is then discharged through the outlet-
side side portion; and

3) one or a plurality of steam pipes configured to apply steam to the group of noodle
strings conveyed by the one or a plurality of conveyors only at the upper stage in the steam
chamber main body portion,

wherein the one or a plurality of steam pipes is/are provided within the conveyer and

not provided in other stages than the upper stage.

2. The multistage steaming machine according to claim 1, wherein a member that
reduces a volume of a space filled with the steam in the steam chamber main body portion is

provided in a space in the steam chamber main body portion.

3. The multistage steaming machine according to claim 2, wherein the member is

provided inside the one or a plurality of conveyors.

4. The multistage steaming machine according to any one of claims 1 to 3, further
comprising:

1) a tunnel-shaped noodle introducing portion which is connected to the inlet-side
side portion of the steam chamber main body portion and through which the group of noodle
strings to be steam-boiled is conveyed in an obliquely upward direction; and

2) a tunnel-shaped noodle discharging portion which is connected to the outlet-side
side portion of the steam chamber main body portion and through which the group of steam-

boiled noodle strings is conveyed in an obliquely downward direction.
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5. The multistage steaming machine according to claim 4, wherein:

a lower end of the steam chamber main body portion is arranged higher than an inlet
end of the noodle introducing portion; and

the lower end of the steam chamber main body portion is arranged higher than an

outlet end of the noodle discharging portion.



