
159159* NOODLE GELATINIZATION APPARATUS BACKGROUND OF THE INVENTION   Field
of the Invention 5 The present invention relates to a noodle gelatinization
apparatus. Description of the Related Art A known manufacturing method of
instant noodles involves  10 putting wheat flour, buckwheat flour, starch,
and other raw  materials into a kneadingmachine such as amixer,
addingmixing  water prepared in advance, and kneading the mixture for a
designated time. Then, dough (noodle dough) taken out of the  kneading
machine is rolled into a designated thickness on a 15 rolling mill, cut
into designated lengths on a noodle cutter,  and passed through a wave box
to form wavy noodle strips. The  noodle strings are sent to a
gelatinization apparatus, steamed  in the steam atmosphere of the
gelatinization apparatus for  a designated time, and conveyed to a frying
apparatus or hot  20 air apparatus for a drying process. FIG. 8 is a
sectional view showing an internal structure  of a conventional
gelatinization apparatus. In this  apparatus, a delivery lane of a net
conveyor 9 runs in an inner  space 6 formed by an upper cover 2 and lower
cover 4 and extending 25 horizontally and steam is supplied upward from
steam pipes  8 installed on the lower cover 4 to use the inner space 6 as
a steam chamber 6. 



The above described net conveyor 9 comprises two endless  roller chains 10
and 12 placed parallel to each other, a net  14 stretched between the
roller chains 10 and 12, rails 16  which are placed at the lateral ends of
the upper cover 2 and 5 lower cover 4 and which turn the rollers of the
roller chains  10 and 12, and drive sprockets (not shown) for driving the
roller chains 10 and 12. The net 14 on the delivery lane passes through the
steam  chamber 6 at a designated conveying speed to allow the noodle  10
strings N placed on the net 14 to be steamed in a steaming  process. With a
conventional gelatinization apparatus, which  continuously supply noodle
strings N cut into designated  lengths to the net 14 of the net conveyor 9,
the noodle strings 15 N are lined up in an orderly manner on the net 14,
increasing  the contact areas between individual noodle strings N.
Therefore, the steam supplied from the steam pipes 8 to the  steam chamber
6 does not spread all over the noodle strings  N on the net 14. 20
Consequently, measures are taken to bring steam into  contact with every
part of the noodle strings N on the net  14, including measures to increase
the density of the mist  in the steam chamber 6 by increasing the amount of
steam supplied  from the steam pipes 8 so that steam will spread all over
the 25 noodle strings N, measures to lower the conveying speed of  the net
14, and measures to increase the length of the steaming  



process line. However, a large steaming process time or requirement  for a
great amount of steam will pose a problem in terms of  running costs.
Besides, extension of the steaming process  line involves extension of the
noodle production line, posing  5 a problem in terms of equipment costs.
Then, the present invention has been achieved in view  of the above
problems. Its object is to provide a noodle  gelatinization apparatus that
can complete the steaming  process of noodle strings in a short period of
time while 10 reducing the running costs and equipment costs. SUMMARY OF
THE INVENTION The noodle gelatinization apparatus holds a plurality  of
baskets in such a way that the baskets can swing freely,  15 by hanging
both their ends on the hangers on the chain conveyor rollers placed at
designated intervals, lays the delivery lane  of the above described chain
conveyor in a steam chamber where  steam is supplied from its lower part,
and passes the baskets  through the steam chamber after loading them with
noodle 20 strings near the entrance side of the above described steam
chamber, to run a steaming process of the above described noodle  strings,
in which each of the above described baskets is a  box-shaped body
partitioned into a plurality of container  compartments with a large number
of holes, and each container 25 compartment is capable of containing one
serving of the above  described noodle strings, and hanger support rails
are  



installed spanning between the entrance side and exit side of the above
described steam chamber, and the basket entering  the above described steam
chamber from the entrance side moves  toward the exit side, being pushed by
the succeeding baskets  and the hangers at both ends being supported by the
above 5 described hanger support rails from below, with the chains  along
the above described delivery lane which are connected  to the above
described hangers sagging below. The delivery  lane of the above described
chain conveyor winds up and down  from the above described entrance side to
the above described  10 exit side within the above described steam chamber.
Also, the noodle gelatinization apparatus holds a  plurality of baskets by
hanging both their ends on the hangers  on the chain conveyor rollers
placed at designated intervals,  lays the delivery lane of the above
described chain conveyor 15 in a steam chamber where steam is supplied from
its lower part,  and passes the baskets through the steam chamber after
loading  them with noodle strings near the entrance side of the above
described steam chamber, to run a steaming process of the above  described
noodle strings, in which each of the above described 20 baskets is a
box-shaped body partitioned into a plurality of  container compartments
with a large number of holes, and each  container compartment is capable of
containing one serving  of the above described noodle strings, and hanger
support rails  are installed spanning between the entrance side and exit
side 25 of the above described steam chamber, and the basket entering  



the above described steam chamber from the entrance side moves  toward the
exit side, being pushed by the succeeding baskets and being supported at
both ends by the above described hanger  support rails from below, with the
chains along the above  described delivery lane which are connected to the
above  described hangers sagging below. 5 BRIEF DESCRIPTION OF THE DRAWINGS
FIG. 1 is a block diagram showing a noodle gelatinization  apparatus
according to the present invention; FIG. 2 is a II-II line view of the
noodle gelatinization  10 apparatus; FIG. 3 is a III-III line view of the
noodle gelatinization  apparatus; FIG. 4 is a drawing showing a chain
conveyor along a  delivery lane which supports baskets of the noodle 15
gelatinizaiton apparatus of the present invention; FIG. 5 is a drawing
showing how the baskets move in the  steam chamber of the noodle
gelatinization apparatus according  to the present invention; FIG. 6 is a
block diagram showing the noodle gelatinization  20 apparatus according to
a second embodiment; FIG. 7 is a sectional view showing the noodle
gelatinization apparatus according to a third embodiment; and  FIG. 8 is a
sectional view showing a conventional noodle  gelatinization apparatus. 



25 DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS  A noodle
gelatinization apparatus according to the present invention will be
described below with reference to  drawings. 5 FIG. 1 shows a first
embodiment of an instant-noodle  gelatinization apparatus. FIG. 2 is a
II-II line view of FIG.  1 while FIG. 3 is a III-III line view of FIG. 1.
As shown in FIG. 1, a gelatinization apparatus 20 according  to this
embodiment is a flat apparatus (end stage) which  10 comprises an accessory
compartment 26 formed by an upper cover 22 and a lower cover 24 and
extending horizontally, supplies  high-temperature steam to it from a steam
pipe 28 installed  on the lower cover 24 to use it as a steam chamber
(hereafter  referred to as the steam chamber 26), puts noodle strings in 15
a plurality of baskets 32 connected to a chain conveyor 30,  conveys them
from an entrance side 26a to an exit side 26b  of the steam chamber 26 to
run a steaming process of the noodles . As shown in FIG. 2, the above
described steam pipe 28  has steam outlets 28a facing downward (toward the
lower cover  20 24). More particularly, steam outlets 28a have been
installed  at an angle of 15 degrees to the plumb line Q. As shown in FIG.
2, each basket 32 is a rectangular box  partitioned longitudinally by
divider plates 33 into a  plurality of noodle-container compartments 32a
with a large 25 number of holes in the bottom. Each basket 32 is hung and  



held on the chain conveyor 30 at designated intervals by means  of hangers
38 connected to both longitudinal ends of the basket . The hanger 38 is an
integrally formed cross-shaped member  comprising a vertical support 38a
located on the side of the  basket 32 and extending vertically and a
horizontal support  38b located away from the basket 32 and extending
horizontally  5 (see FIG. 1). And, as shown in FIGS. 2 and 3, the roller
30c of the  chain conveyor 30 is coaxially connected to the connection
point P which the vertical support 38a intersects the horizontal support
38b. Thus, the basket 32 is connected to  10 the chain conveyor 30, the
connection point P being the center  of the connection, via the hanger 38
in such a way that the  basket 32 can swing freely. As shown in FIG. 1, the
chain conveyor 30 is mounted on  a pair of sprockets 34a and 34b installed
outside the entrance  15 side and exit side of the steam chamber 26, with
the chains passing through the steam chamber 26 and returning from outside
the steam chamber 26. The chains passing through the steam  chamber 26 are
referred to herein as the delivery chain segments  30a and the chains
traveling outside the steam chamber 26 are 20 referred to as the return
chain segments 30b. The chain  conveyor 30 carries the baskets as rotary
driving forces in  the direction of the arrow are transmitted to the
sprockets  34 by drive motors 36a and 36b. The member denoted by reference
numeral 40 in FIGS 2 and  



25 3 is an equipment frame 40 located on the lateral sides of  the upper
cover 22 and lower cover 24. As shown in FIG. 3,  on the equipment frame 40
near the sides of the return chain segments 30b, chain support rails 42
supporting the rollers  30c in the return chain segments 30b from below are
laid along  the traveling direction (horizontal direction) of the return
chain segments 30b. 5 Also, as shown in FIG. 2, on the equipment frame 40
near  the sides of the delivery chain segments 30a, hanger support  rails
44 supporting the horizontal supports 38b of the hangers  38 from below are
laid along the traveling direction (horizontal direction) of the delivery
chain segments 30a.  10 Now, the operation of the gelatinization apparatus
20  with the above configuration will be described. Since all  the rollers
30c in the return chain segments 30b roll on, being  supported from below
by the chain support rails 42, they extend  linearly on the chain support
rails 42 as shown in FIG. 4, 15 and empty baskets 32 are carried at
designated intervals L  toward the noodle supply port 33a near the entrance
side 26a  of the steam chamber 26. Noodle strings are supplied from the
noodle supply port  33a to the container compartments 32a in the basket 32
that  20 comes under the noodle supply port 33a and the basket 32 moves
further toward the entrance side 26a of the steam chamber 26.  When the
basket 32 containing noodle strings is carried  into the steam chamber 26
by the delivery chain segments 30a,  



not all the rollers 30c are supported by the delivery chain 25 segments
30a, and the horizontal supports 38b of the hangers  38 are supported from
below by the hanger support rails 44.  Consequently, as shown in FIG. 5,
the rollers 30c other than the roller 30c connected to the hangers 38
sagbelow, decreasing  the conveying speed of the baskets 32 in the steam
chamber  26. The baskets 32 in the steam chamber 26 move toward the  5 exit
side 26b of the steam chamber 26, being pushed by the baskets 32 carried
into the steam chamber 26 one by one.  Consequently, as shown in FIG. 5,
the baskets 32 in the steam  chamber 2 6 are carried one behind another
without a gap between  adjacent baskets 32. 10 After traveling in the steam
chamber 26 for a designated  time and when traveling around the sprocket
34b, the baskets  32 tilts to unload the noodle strings from the container
compartments 32a into a noodle unload station 33b. According to the
gelatinization apparatus 20 with the  15 above configuration, since the
baskets 32 in the steam chamber  2 6 are carried one behind another without
a gap between adjacent  baskets 32, the steam supplied from the lower part
of the steam  chamber 26 passes through the bottom of each basket 32 and
moves upward, coming into contact with the entire surfaces  20 of the
noodle strings N. Consequently, the noodle strings N can be steamed
perfectly without increasing the amount of steam supplied from  



the steam pipe 28, lowering the conveying speed of the chain  conveyor 30,
or increasing the length of the steaming process 25 line. This reduces the
steaming process time and suppresses  steam consumption, resulting in low
running and equipment  costs. - 10  Also, since one serving of noodle
strings N each is  contained in the container compartments 32a of the
baskets  32, the contact areas between individual noodle strings N are
reduced, making it easier for steam to contact the noodle 5 strings N.
Consequently, the steaming process can be  performed at a high level of
quality in a short period of time.  FIG. 6 shows the instant-noodle
gelatinization apparatus according to a second embodiment. In this figure,
the same  components as those of the first embodiment are denoted by  10
the same reference numerals and description thereof are  omitted. The
gelatinization apparatus 50 according to this  embodiment is a multi-tier
apparatus which comprises a lower  steam chamber 52a, middle steam chamber
52b, and upper steam 15 chamber 52c connected with each other by a
plurality of upper  and lower covers not shown. A steam atmosphere is
created in the steam chambers, 52a,  52b, and 52c by the high-temperature
steam delivered from the  steampipes installed on the lower covers of the
steam chambers,  20 52a, 52b, and 52c. 



This apparatus performs a steaming process by passing  noodle strings
placed in a plurality of baskets 32 connected  to the chain conveyor 30,
through the lower steam chamber 52a,  middle steam chamber 52b, and upper
steam chamber 52c. 25 The baskets 32, which have the same configuration as
do  those of the first embodiment, are supported and held at - 11
designated intervals on the chain conveyor 30 through the  hangers 38
connected to both longitudinal ends of the baskets. The chain conveyor 30
is supported by the sprocket 56a  installed outside the entrance side of
the lower steam chamber  5 52a, sprocket 56b installed at the exit side of
the upper steam chamber 52c, sprocket 56c installed between the exit side
of  the lower steam chamber 52a and the entrance side of the middle  steam
chamber 52b and sprocket 56d installed between the exit  side of the middle
steam chamber 52b and the upper steam chamber 10 52c. The chains have been
configured to pass through the lower,  middle, and upper steam chambers
52a, 52b, and 52c and then  take return paths outside the chambers. The
chains passing  through the lower, middle, or upper steam chamber 52a, 52b,
or 52c are referred to herein as the delivery chain segments 15 30a and the
chains traveling outside the steam chambers are  referred to as the return
chain segments 30b. This chain  conveyor 30 also carries the baskets 32 as
rotary driving forces  in the direction of the arrow are transmitted to the
sprockets  56a to 56d by drive motors 58a, 58b, and 58c. 



20 Besides, on the equipment frame near the sides of the  delivery chain
segments 30a, hanger support rails supporting,  frombelow, the hangers 38
connected to both ends of the baskets  32 are laid along the traveling
direction (horizontal direction) of the delivery chain segments 30a
although they  25 are not shown in the figure. Also in case of the
gelatinization apparatus 50 with the  above configuration, the baskets 32
in the lower, middle, and - 12  upper steam chambers 52a, 52b, and 52c are
carried one behind  another without a gap between adjacent baskets 32 and
the steam  supplied from the lower part of the steam chambers 52a, 52b,
and 52c passes through the bottom of each basket 32 and moves 5 upward,
coming into contact with the entire surfaces of the  noodle strings N.
Consequently, the noodle strings N can be  steamed perfectly without
increasing the amount of steam  supplied from the steam pipe, lowering the
conveying speed  of the chain conveyor 30. This reduces the steaming
process 10 time and suppresses steam consumption, resulting in low running
and equipment costs. Also, since the employment of the lower, middle, and
upper  steam chambers 52a, 52b, and 52c provides a long steaming  process
line in a limited space, this embodiment can perform 15 the steaming
process of noodle strings at a high level of quality.  For example, by
providing the lower, middle and upper steam  chambers 52a, 52b and 52c
vertically, the steam moving upward  



is used effectively and the steaming process in a limited space  can be
performed. 20 FIG. 7 is a sectional view showing the instant-noodle
gelatinization apparatus according to a third embodiment.  This embodiment
is a flat gelatinization apparatus 60 similar to that of the first
embodiment. The same components  as those of the first and second
embodiments are denoted by  25 the same reference numerals and description
thereof are  omitted. - 13  In the gelatinization apparatus 60 according to
this  embodiment, as team chamber 26 extending horizontal lyis formed  by
an upper cover 22 and lower cover 24 and delivery chain  segments 30a which
move along the steam chamber are covered 5 by a chain cover 62 that
continues from the sides of the upper  cover 22 and lower cover 24. The
entire steam chamber 26 is  covered by an outer cover 62 supported by an
equipment frame 40. Each basket 32 is connected directly to a designated
roller  10 30c in the delivery chain segments 30a via couplers 64 connected
to both longitudinal ends of the basket. In the delivery chain segments
30a, basket support rails  66 are laid to support the longitudinal ends of
the baskets  32 from below. The basket support rails 66 also serve to plug
15 the gaps between the ends of the basket 32 and lower cover  24 from
outside. 



According to the gelatinization apparatus 60 with the  above configuration,
when the basket 32 containing noodle  strings is carried into the steam
chamber 26 by the delivery 20 chain segments 30a, not all the rollers 30c
are supported by  the delivery chain segments 30a, and both longitudinal
ends  of the basket 32 are supported from below by the basket support
rails 66. Consequently, the rollers 30c other than the roller  30c
connected to the basket 32 via the couplers 64 sag below, 25 decreasing the
conveying speed of the baskets 32 in the steam  chamber 26. - 14  The
baskets 32 in the steam chamber 26 move toward the  exit side of the steam
chamber 26, being pushed by the baskets  32 carried into the steam chamber
26 one after another. Consequently, the baskets 32 in the steam chamber 26
are  5 carried one behind another without a gap between the baskets  32
adjoining each other by means of a simple mechanism, and  thus the steam
supplied from the lower part of the steam chamber  26 passes through the
bottom of each basket 32 andmoves upward,  coming into contact with the
entire surfaces of the noodle  10 strings N. The basket support rails 66,
which plug the gaps between  the ends of the baskets 32 and lower cover 24
from outside,  can prevent the steam supplied from the steam pipe 28 from
escaping outside from the steam chamber 26 and thus save the 15 amount of
steam supply. Therefore, this embodiment also can  



suppress steam consumption, resulting in low running and  equipment costs.
Industrial Applicability 20 According to the noodle gelatinization
apparatus, the  baskets entering the steam chamber from the entrance side
of  the steam chamber move toward the exit side of the steam chamber,
being pushed by the baskets carried into the steam chamber  subsequently,
with the hangers at both ends of the basket being 25 supported from below
by the hanger support rails and with the  delivery chain segments other
than the part connected to the  hangers sagging below, the baskets in the
steam chamber are - 15  carried one behind another without a gap between
adjacent  baskets. Consequently, the steam supplied from the lower part  of
the steam chamber passes through the bottom of each basket  and moves
upward, coming into contact with the entire surfaces 5 of the noodle
strings. This reduces the steaming process time  and suppresses steam
consumption, resulting in low running  and equipment costs. Besides, since
each basket is a rectangular box  partitioned into a plurality of container
compartments with  10 a large number of holes in the bottom and each
container compartment contains one serving of noodle strings, the contact
areas between individual noodle strings are reduced, making  it easier for
steam to contact the noodle strings.  Consequently, the steaming process
can be performed at a high 



15 level of quality in a short period of time. Also, since the delivery
lane of the chain conveyor winds  up and down from the entrance side to the
exit side within  the steam chamber, providing a long steaming process line
in  a limited space, the steaming process can be performed at a  20 high
level of quality. Furthermore, since the baskets entering the steam chamber
from the entrance side of the steam chamber move toward the  exit side of
the steam chamber, being pushed by the baskets  carried into the steam
chamber subsequently and being supported 25 at both ends from below by the
hanger support rails, with the  delivery chain segments other than the part
connected to the  hangers sagging below, the baskets in the steam chamber
are - 16  carried one behind another without a gap between adjacent
baskets. - 17  What is claimed is: 1. A noodle gel at iniz at ion apparatus
which holds a plurality  of baskets such that the baskets freely swing, by
hanging both  their ends on the hangers on chain conveyor rollers placed 5
at designated intervals, lays the delivery lane of said chain  conveyor in
a steam chamber where steam is supplied from its  lower part, and passes
the baskets through the steam chamber  after loading them with noodle
strings near the entrance side  of said steam chamber, to run a steaming
process of said noodle  



10 strings, wherein: each of said baskets is a box-shaped body partitioned
into a plurality of container compartments with a large number  of holes,
each container compartment being capable of containing one serving of said
noodle strings, and hanger  15 support rails are installed spanning between
the entrance side  and exit side of said steam chamber; and the basket
entering said steam chamber from the entrance  side moves toward the exit
side, being pushed by the succeeding  baskets and the hangers at both ends
being supported by said 20 hanger support rails, with the chains along said
delivery lane  which are connected to said hangers sagging below. 2. The
noodle gelatinization apparatus according to claim  1, wherein the delivery
lane of said chain conveyor winds up 25 and down from said entrance side to
said exit side within said  steam chamber. - 18  3. A noodle gelatinization
apparatus which holds a plurality  of baskets by hanging both their ends on
the hangers on the  chain conveyor rollers placed at designated intervals,
lays  the delivery lane of said chain conveyor in a steam chamber 5 where
steam is supplied from its lower part, and passes the  baskets through the
steam chamber after loading them with  noodle strings near the entrance
side of said steam chamber,  to run a steaming process of said noodle
strings, wherein: each of said baskets is a box-shaped body partitioned  



10 into a plurality of container compartments with a large number  of
holes, each container compartment being capable of  containing one serving
of said noodle strings, and hanger  support rails are installed spanning
between the entrance side  and exit side of said steam chamber; and 15 the
basket entering said steam chamber from the entrance  side moves toward the
exit side, being pushed by the succeeding  baskets and being supported at
both ends by said hanger support  rails, with the chains along said
delivery lane which are  connected to said hangers sagging below. 20 


