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Description of the Related Art

A known manufacturing method of instant noodles involves
putting wheat flour, buckwheat flour, starch, and other raw
materials intoakneadingmachine suchasamixer, 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
rollingmill, cut into designated lengths on a noodle cutter,
and passed through a wave box to form wavy noodle strips. The
noodle strings are sent toagelatinization apparatus, steamed
in the steam atmosphere of the gelatinization apparatus for
a designated time, and conveyed to a frying apparatus or hot
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 formedby an upper cover 2 and lower cover 4 and extending
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.
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- The above described net conveyor 9 conprises two endless roller chains 10
and 12 pl.aced 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
t he upper cover 2 and 5 | ower cover 4-apd-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 | ane passes through the

steam chamber Gnal @%ﬁ%@é‘%ﬁge&%%%g%!%:g@neeg&f%dgéxgﬁkE8¥,"%%HS?QEE 10

strings N placed ona%ﬁe 0 be eam ng process. Wth a

convent i onal o gek at i 24 0N 3675 85 sk e il 16N prugus g pp Ly peod e

strings N cuf into designat s 10 the net e net conveyor 9,

the noodl e $irspPStdRN BE CwbéRNEEh IR d 1L &N QLO6{d Y JTRMER 20N rhResneE 14,
increasing the contact areas between individual noodle strings N

Therefore, {hRechteadnauRRld 86 frOMalthe a9t éﬁﬂb%ﬂ%ﬁ&uﬁﬁekr@ovéﬁ @aghghanber
6 does not spread all over the noodle strings N on the net 14. 20

Consequet | yowBBaSH &5 4an8d tvtkiath torhr thg raileamd Bifothe ailacir vhhhinevery
part of the noodle strings N on the net 14, including neasures to increase

t he densityl10fahtel®) sindidrihe spgreatkatmniert Ghown)ndoeasiriginhetasount of
steam supplied fromthe steam pipes 8 so that steamw || spread all over
t he 25 noodkrelseri ngails MrBasuded2to | ower the conveying speed of the net
14, and neasures to increase the length of the steam ng

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
inthesteamchamber 6byincreasing the amount of steamsupplied
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.



- process line. However, a |large steam ng process tinme or requirenent for a
great ampunt of steamw || pose a problemin ternms of running costs.

_ Besi des, extension of the steami ng process line involves extension of the
noodle production line, posing 5 a proBlemin terns of equi pnent costs.
Then, the present invention has been achieved in view of the above
problens. Its object is to provide a noodle gelatinization apparatus that
can conpl ete the, steanmn Proces of .noodl e stri@ %_inrarshgﬁg iod of
{ine while 10 1 GHEFIGHL e TGN ng COSMS SR EGH bt CGo5td Y oF
THE | NVENTI The I t i i o)y ¥ - r.al it of
baskets in ?élghgagpmg%t%a%tﬁg%é%%%%nsw%ggp@\smgéggfé@e ;e,n@l L'Eﬁ%‘ﬁa}ééi ng

both their endsing tHerBaNGRIS Bk ! NG Chal i VY shebléhy phaeedsat
designated Intervals, lays the delivery Iane of the above described chain

conveyor injanst@amchabareniens ostBaMdsdidiBRbhadtibamins, bewengpart,
and passes the baskets through the steam chanber after |oading themwth

noodl e 20 strprgblefaint herest b&nequspienef cbbesabove described steam
chanber, to run a steam ng process of the above descri bed noodle strings,

in which each of Théwe, abioy eprlesant hiatvdraskat hidss eerb@chsikaped imody ew
partitioned into a plurality of container conpartnments with a |arge nunber
of hol es, and &hehabomeapmeblefisconpls totleitct sisapakpreovideontadmilbg one
serving of the above described noodle strings, and hanger support rails
are 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 Dbyhangingboth their ends on the hangers on the chain conveyor
rollersplaced at designated intervals, lays thedelivery 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, torunasteamingprocess of the above describednoodle
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



- install ed spanni ng between the entrance side and exit side of the above
descri bed steam chanber, and the basket entering the above described steam
_ chanber fromthe entrance side noves toward the exit side, being pushed by
t he succeedi ng baskets and the hangersgat both ends being supported by the
above 5 descri bed hanger support rails frombelow, with the chains along
the above described delivery | ane which are connected to the above

d i bed h i bel he del i I f i
chai n convegbrt 1 AG B art i S RS W S0 PECERE FATE AL RERT do 1o

t he above d@ﬁgraga% %&Pﬁ%&k@%ﬂﬂ%f E‘%Pglg&geeeﬁ«ﬁghkeeoﬂh%ﬁgg&ﬁhanber-

Al so, the noodle ge I ni zat1 on apparatus ho plurality skets by

hangi ng bot pofhelreends@nst @,hﬁggﬁfiusﬁ%gtﬂ91ﬁn9%%ceg@¥ﬁfob59keéss

pl aced at designated intervals, ays the delivery lane of the above

descri bed caﬁantﬁ@nusﬁgéré5atnb@tﬁt@ﬁascbaﬂngrsM§§5§téae@91tﬁesapebéed from
its lower part, and passes the baskets through the steam chanber after

| oadi ng 5 t hgasWri BeOORgh§e Bt EHEST et i Ider oMt baylesy, Swdéhofthehehahaye
descri bed steam chanber, to run a steam ng process of the above described
noodl e striagsngi thahiedveedels cafibeldedaboverdebarte hdd 20 at@skehsecsed
box-shaped body partitioned into a plurality of container conpartnents
with a | ar geontinbexbafe elses ibaddhenghrsceoagaimgrbelonpar tlimentdel s veapabl e of
cont ai ning one serving of the above described noodle strings, and hanger
support rai lanem® thesehpreddepemited dhatineepniiyosnyiAAS Ik iade dadnexi t

side 25 of the above described steam chanber, and the basket entering
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 1in 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 Dbaskets 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 describednoodle strings, and hanger supportrails
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



- the above descri bed steam chanber fromthe entrance side noves toward the

exit side, being pushed by the succeedi ng baskets and being supported at
_both ends by the above descri bed hanger support rails frombelow, with the
chai ns along the above described delivery | ane which are connected to the
above described hangers saggi ng below. 5 BRI EF DESCRI PTI ON OF THE DRAW NGS
FIG 1 is a block diagram show ng a noodl e gel atinization apparatus
according to_the .present

noodl ¢ ol atPERiIoR Pher BT A ERs s By the abpve 4as ke HrBuehr t he
nood! o el sl act 00, aPBRCAI SR Gy ] £0a PANB0, HHRY Pl cApLT

conveyor al on eltvery lane wWAr Eh suppor ets o e noodle 15

gel ati ni zai HQEgE‘EBé a&é?l%rﬁzh@aﬁﬁe\%ﬁﬂ&h' Q¥ent}, Hecﬁ?&?‘ Eé tfie ?96%‘ ng

show ng how t ets nove'in t stean1cha er o nood

gel ati ni zat je8-appakahagaes0o5d589ngt BeiBR. Present invention; FIG 6 is a
bl ock di agram showi ng t hé noodl é ge?atinization 20 apparatus according to

a secondg enbodinent; FIG 7 is a sectional view show ng the noodle
gel atini zati on apparatus according to a third enbodinent; and FIG 8 is a
sectional view show ng BRCERVEEBCRORIIONOdFeTHgeDRAWDNZAt i on appar at us.

FIG. 1 is ablock 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. 31sa III-IITI lineviewof thenoodle 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
steamchamber of thenoodlegelatinizationapparatus according
to the present invention;

FIG. 6isablockdiagramshowingthenoodlegelatinization

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



- 25 DETAI LED DESCRI PTI ON OF THE PREFERRED EMBODI MENTS A noodl e

gel atini zati on apparatus according to the present invention wll be

_ described below with reference to drawings. 5 FIG 1 shows a first
enbodi ment of an instant-noodle gelatigization apparatus. FIG 2 is a
[1-11 line viewof FIG 1 while FIG 3 is alll-1Il line viewof FIG 1.
As shown in FIG 1, a gelatinization apparatus 20 according to this

embodi ent 15 ApkrALEBPREALUTRASEY Sa0E) Vhhehnndf EARBLIRERTAN accessory

conpartnment 26 P r er “cover oWwer COVEer and

t endi hor i t I : I =t I t
extending hor i 2okl o SYPPLL ei9i 24N oy LATPRI AN €, SLEARILY £4 {om a steam

pi pe 28 install on the cove use It as a steam chanber

(hereafter refentethion@Soh hel St @aMieBarPBEAA0d 1 oW U StINRHR e3dd RES i n 15
a plurality of baskets 32 connected to a chain conveyor 30, conveys them

froman entgapgengkde 26a to an exit side 26b of the steam chanber 26 to
run a steam ng process of the noodles . As shown in FIG 2, the above
descri besl steam pipe 28&hdas st OUhiedtSiRdat faLi ay Doynavet ehddédrar d t he
| ower cover 20 24). More particularly, steamoutlets 28a have been
installed gtlahinngheioh aipadegrnees FAGLI2 iplad-OiInkig vAewsthiD®WiG.n Fl G
2, each basket 32 is a rectangular box partitioned |longitudinally by

di vi der pl atewh33ei RLG-a3 pbupalifyléf hovdl viewnpdi Ré6.cdmpart nents 32a

with a [arge 25 nunber of holes in the bottom Each basket 32 is hung and
AsshowninFIG. 1l, agelatinizationapparatus20according

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 steamchamber 26 toruna steamingprocessof thenoodles.

As shown in FIG. 2, the above described steam pipe 28
has steam outlets 28a facing downward (toward the lower cover

20 24) . Moreparticularly, steamoutlets 28ahavebeen 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 connectedtobothlongitudinal endsof thebasket.



- held on the chain conveyor 30 at designated intervals by neans of hangers
38 connected to both | ongitudinal ends of the basket . The hanger 38 is an
_integrally formed cross-shaped nenber conprising a vertical support 38a

| ocated on the side of the basket 32-amd-extending vertically and a

hori zontal support 38b |ocated away fromthe basket 32 and extending

hori zontally 5 (see FIG 1). And, as shown in FIGS. 2 and 3, the roller

30c of th haj 30 i iall d h '
boint. P whi ERCLRERGRFLFhat ® SOBpOPECaRA i £ CRER<CEREC RoPFOBR AP BEpor t
38b. Thus, IS ' 3 h
Connect | on BATRE LB B8 g ST (eant SPEOBF 193 (ARuSH Pont o1 Hhe fanger 35

in such a wﬁxskggtsé h&\a té%%%‘?%l%%% GaPL SWLNYyT 1681 noAS 25k isﬂggbg’t 1, the

chain conveyor I's nounte a pair of Sprockets 34a and 34b installed
out si de t hezgptiianGRd ééa%'ﬁ%nﬁﬂ% Bxistk et T2 200 d:eerdgayhebanbara2by with

t he chai ns passing through the steam chanber 26 and returning from outside
t he stean chagber1@6. 1The chai ns passing through the steam chanber 26 are
referred to herein as the delivery chain segnments 30a and the chains
travel i ng out si dend heastsaowre HamM®IG26 2ae@ad2B,r ¢her red lea 89ct bé theurn
chain segnents 30b. The chain conveyor 30 carries the baskets as rotary
driving forchksinnconheydrr2¢tisrcafxidie mramwmeated tansivet cednectihe
sprockets 34 by drive notors 36a and 36b. The nenber denoted by reference
numer al 40 PAiRtE® ghigh 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 andreturning fromoutside
the steam chamber 26. The chains passing through the steam
chamber 26 arereferredtohereinas thedeliverychain 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



- 25 3 is an equipment frame 40 | ocated on the |ateral sides of the upper
cover 22 and |ower cover 24. As shown in FIG 3, on the equipnment frame 40
~near the sides of the return chain segnents 30b, chain support rails 42
supporting the rollers 30c in the retugn-chain segnents 30b from bel ow are
laid along the traveling direction (horizontal direction) of the return
chain segnents 30b. 5 Also, as shown in FIG. 2, on the equi pnent franme 40

the sid t d h 30 t il
34 suppor t AGOTRBE Aol 120l e FPBFEE SEBLB1 1 TN 38 FEOREBEI ow are
| ai d al I td f [
chai n segnenle Sbae é%ﬁh%‘wcﬁg%?%%é@%ﬁ%%@%?ﬁﬁ*rbee? A Pe 2t R B at us

20 with thenabove cof c_![ali&@tclt%nwglérpf?ﬁ@éfrdlti%%tl%lnncsfadﬂe rbR@rhol lers

30c in the return éﬁaln segnments 3 being supported from bel ow
by the chalehgygpgégméﬁtg53ég they extend Ilinearly on the chain support
rails 42 as shown in FIG 4, 15 and enpty baskets 32 are carried at

desi gnatsd i nterxnss, las EBvRhdih IFIA000] 6n HHRPEYURPMENB3Braearsd heaent rance
side 26a of the steam chanber 26. Noodle strings are supplied fromthe

noodl e suppkiiepoides 3Fathe déki cony aihaem segpantsedds, Izmgar shepbasket 32
that 20 cones under the noodl e supply port 33a and the basket 32 noves
further towardlshl snppanténgitte Ré6aipdnthk ssippamtchddiberf @t hawgemst he
basket 32 containing noodle strings is carried into the steam chanber 26
by the deliv&rfronabalewgaeat $a3dagalong 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 frombelowby 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



-not all the rollers 30c are supported by the delivery chain 25 segnents
30a, and.the horizontal supports 38b of the hangers 38 are supported from
_ bel ow by the hanger support rails 44. Consequently, as shown in FIG 5,
the rollers 30c other than the roller-39c-connected to the hangers 38
sagbel ow, decreasing the conveying speed of the baskets 32 in the steam
chanber 26. The baskets 32 in the steam chanber 26 nove toward the 5 exit

ide 26b of _th hanb 6, . bei hed k 32 i ed
ni'o the o BARFEIABROI DR TRES by bE S RBILTat AR LS U OUR PROEF G o
t he basket | - 1 [ h
w thout 5 gipereran S iRe g A e BB, 02 SHEPBT SeBRR, EFARBBECC cam

chanber 26 r a designated time and when traveling around the sprocket
34b, the baskets 32 tilts to unload the noodle strings fromthe container

conpartments 32apj Ot & d100d% juntAads S&ah| Hadidr AR RBwhed BRe
gel atini zation apparatus 20 with the 15 above configuration, since the

baskets 32 bRithgigteash Chanbied stledn HrtandRdr i285) R4 nReurteandihehew t hout
a gap between adjacent baskets 32, the steam supplied fromthe |ower part

of the steapnskbapbsp 26rpasdesntbr onghstbembohbnprof 26achebagkehe32 and
noves upward, comng into contact with the entire surfaces 20 of the
noodl e stri agasbquénhigguenishypwnt he Fighdbe the ibagskddsd8 e tditecatredn
perfectly wi thout increasing the anount of steam supplied from

chamber 26 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
26 arecarriedonebehindanotherwithout a gapbetweenadjacent
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
perfectlywithout 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.



- the steam pi pe 28, lowering the conveying speed of the chain conveyor 30,
or increasing the length of the steam ng process 25 line. This reduces the
_steaming process tinme and suppresses steam consunption, resulting in | ow
running and equi pmrent costs. - 10 Al g9, -since one serving of noodle
strings N each is contained in the container conpartnments 32a of the
baskets 32, the contact areas between individual noodle strings N are
reduced, making it easier for steamto contact the noodle strings N

| of

Conlsequent ly, tHE SR edHF P%ece%%r‘@aw D9 i H19% iegEPFI}
ity i i i.me. FI 6 i -
delatinzatt Spoiégggiﬁc%ké)Cééﬁ%ﬁf%ﬁ)é?%?af%ﬁ§ﬁ§ﬁ%§gﬁ!%%tﬁﬂ%nﬂgggégFigure,

gelatinizat?%% P us accor econ ment .

the same c g?%%&gnegctchﬁseeaé)kgtttb%ey {ﬁéix‘?@:@ﬁ “?%l%rgt?nﬁ??%ﬁé%ﬁe 10

the sane re ence nunerals and description thereof are o

gel ati ni zat EQ&HéQH?rﬂ_SHJS.nEOi@C&QEQEPQfBP é*aé§me§8begm§e£ tBeandYhib-tier

apparatus which conprises a |ower steam chanb 52a, mddl e steam chanber

52b, and uppetiggsam lxshadthein bR, camesiathmd heaeds ot By a

plurality of upper and |ower covers not shown. A steam atnosphere is
created in pbefstRamaahamieysleddd.of §ubliapdbacHyrt perboghof enperat ure

steam delivered fromthe steanpipes installed on the |ower covers of the
st eam chanbers, FRO. bZhovw?bhedm@dth2dt-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 installedon the lower coversof the steamchambers,

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



- This apparatus perforns a steam ng process by passing noodle strings
placed in a plurality of baskets 32 connected to the chain conveyor 30,
_through the | ower steam chanber 52a, niddle steam chanber 52b, and upper
steam chanber 52c. 25 The baskets 32,- whi ¢h have the sane configuration as
do those of the first enbodi ment, are supported and held at - 11
designated intervals on the chain conveyor 30 through the hangers 38
connect ed tg bgth 0 gitgdina eggs gf the gaskets o Eﬁln cgngﬁ or
i s suppor t edSBYIPAESE pFBEREY 258201 HT a8t oG0EY G¥ th rande si e of
the | ower s , t si de of
E&ﬁ%?%@@@én gcééé‘ £ oo B‘E'iggg%*adlﬂﬁrtaéd&g%o% thd'S @i&le‘cs

t he upper stea anber sproc et insta tween t e exit side

of the |ower stRamGhanPelR23andot g SMbEAPEEI Bfe Y s HefdEg, steam
chanber 52b and sprocket 56d installed between the 'exit Side of the mddle

st eam chambensb2p1 aadtha dePPRE HiteAMEABEL £lh S2ewe T LAWRRE&mBaye been
configured to pass through the ower, mddle, and upper steam chanbers

52a, 52l apgappraykdthssb itadte Ineldus B that &s1 o dtislieder the hissbersamThe

chai ns passing through the lower, mddle, or upper steam chanber 52a, 52b,
or 52c are crémbeedlio, kpreickedsSebeimetd VMerd beltaiernseneean st 5 d@0afand t he
chains traveling outside the steam chanbers are referred to as the return

chain segnehhs 13%er FTheamchaimpercolwy eyor t130 eatsancersidgsofitthdnikdie 32 as

rotary driving forces in the direction of the arrow are transmtted to the
sprockets 5baansisabayy Sabiand gpreckessadcd 385 tadd@dBetween the exit

sideof themiddle steam chamber 52b and the upper steam chamber

10 52c. Thechainshavebeenconfiguredtopassthroughthe 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 30alsocarries thebaskets32asrotarydriving 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 toboth 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



- 20 Besides, on the equi pnent frane near the sides of the delivery chain
segnents 30a, hanger support rails supporting, fronbelow, the hangers 38
. connected to both ends of the baskets 32 are laid along the traveling
direction (horizontal direction) of thezdelivery chain segnents 30a

al though they 25 are not shown in the figure. Also in case of the

gel atini zati on apparatus 50 with the above configuration, the baskets 32
inthe lower, mddle, and - 12 p stea anbers_52a, .52b,.and 52c are
carried oneuggﬁirnsdteaa%gglﬁlenpe it ﬁggt e"{aZbgaBngg%:\%@Eeaaf%%ﬁg Oﬁ’aés%[)’%n 2 and
t he steam ' .f t r 2b,
and 52c pasggge?h?gﬁéﬁﬂgﬁéggg?tonﬂgggéggﬁgggggg%l éﬁggggg%ghgggSﬁgrd,
com ng | ntosGppl ek f‘h%rl? ﬁﬂee_lgmew'\}saﬁt'réia%% 9&5@%5@9@}? 4,1 Bgg, N.
Consequent |y, "the noodle strings can be steaned perfectly w'thout
increasing hhe sU®Wals<efs £healyhStRPbbed ol 9Mde pher@PiPend AWeENg the
conveyi ng speed of the chain conveyor 30. This reduces the steam ng
process 50 thpwardndcSHPRE ESHRS HrARvtc @iTUNPheOdnt L €6 Whid fg-d$ JOWheunni ng
and equi pnment costs. Al so, since the enploynent of the |ower, mddle, and
upper st eanpvohHasbetsih@a N.520pnaedubiclyy ovhalemcailleoByrihgani ngan peocess
line in alimted space, this enbodi nent can perform 15 the steam ng
process of nmbtedhedsperfigstay wihhghtl énekesbiggakhetyamoBot efaspkem by
providing the | ower, mddle and upper steam chanbers 52a, 52b and 52c
vertically, stppliedafremvihg sipermdoipe, lowering the conveying speed

of the chain conveyor 30. This reduces the steaming process
10 timeandsuppressessteamconsumption, resultinginlowrunning
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 thesteamingprocessofnoodlestringsatahighlevelofquality.
For example, by providing the lower, middle and upper steam
chambers 52a, 52b and 52c vertically, the steam moving upward
isusedeffectively and the steaming process ina 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.



- is used effectively and the steam ng process in a limted space can be

performed. 20 FIG 7 is a sectional view showi ng the instant-noodle

. gelatinization apparatus according to a third enbodi nent. This enbodi nent

is a flat gelatinization apparatus 60 si3nidar to that of the first

enbodi nent. The same conponents as those of the first and second

enbodi nents are denoted by 25 the sanme reference nunerals and description

thereof are omijited. - In. the. gel atinization, apparatus 60 cording to

i s embodi mant 1 a8'% T ERULET CAE BRR U nER EBRE ARy e EFREG "Dy

an upper co I | 4. hal a which
¥ﬁéoégméﬂ£’, a an?@Pf&EbgrA'Z%%%t%%ﬁf;%?%%ﬁ%r&alsﬁgg%@%Eg{%g

nove al ong t st eam chanber are covere aln cover

continues fpomuneosldesoply (92 dippelowdio\Rivel? ANdooven saver fdsnThe

entire steam er 26 is covered by an outer cover suppor y an

equi prent f cagReAls Fog hvbaskelo 2 al SngORAECE Lshfli dipaiddr e 2 cdgargnat ed

roller 10 30C in the delivery chain segnents 30a via couplers 64 connected

to both 3 ongiytaidhaah esdsr @2 thethaskeinud fi-ba €ied isieieys 6haine spgaent s
30a, basket support rails 66 are laid to support the |ongitudi nal ends of

t he basket sco82rf2dmaritllowerThevbaske: Shppentitrai tseét cdatbeaebeiso pl ug
15 the gaps between the ends of the basket 32 and | ower cover 24 from
out si de. covered by an outer cover 62 supported by an equipment frame
40.
Eachbasket 32 isconnecteddirectlytoadesignatedroller
10 30cinthedeliverychainsegments 30aviacouplers 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 frombelow. 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 frombelow 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.



According to the gelatinization apparatus 60 with the above configuration,
when the basket 32 containing noodle strings is carried into the steam
chanber 26 by the delivery 20 chain segnents 30a, not all the rollers 30c
are supported by the delivery chain-segnents 30a, and both | ongitudi nal
ends of the basket 32 are supported from bel ow by the basket support

rails 66. Consequently, the rollers 30c other than the roller 30c

connected to the_baske 2 yi.a,the coupl ers,64 i th
Eon\lﬁeyi ng speed '&F ﬁéﬁ‘ﬁgé“ké%sl%zﬁ?% S[utﬁeeanétcgg%bse%ﬁ%%te)lggwﬁ6?‘?"-"9%@%?9 ©
askets 32 in the ste ch o] : i [ t
chanber 26,4 35 B R TS UPRh FaRC 2 bR thd B gnel by e e abor
one after,a e t Rask i &Sapr€hanb 26
are _5_carr$% %ﬁéy %h§§§§ano§ﬁéédﬂ?t out a 3%% etkﬁgﬁgfﬁggbaskiig g;
adj oi ni ng each o esrevq\g%'e paa@stﬁfe BaSkdpd goneghanl sRbamNEharibws 2tehgrst eam

supplied fromthe I o of the steam chanber 26 passes through the

bottom ef eachr pagksile %3haﬂam@§h@pwt¢}outcgn%m Yatwetphhachavkébst he
entire surfaces of the noodle 10 strings N. The basket support rails 66,

whi ch plug the,gppshirel werh othereBdsmeins hef kaskaipd e3@eahdnl omerandver 24
fromoutside, can prevent the steam supplied fromthe steam pipe 28 from

escapi ng outsihgehkraadreusptaed dhanbeie 26wangarhust shees ttdwam ¢bampeunt of
steam supply. Therefore, this enbodi nent al so can
26passesthroughthebottomofeachbasket32andmovesupward,
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 steamchambermove toward the exit side of the steamchamber,
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



© suppress steam consunption, resulting in |ow running and equipnent costs.
I ndustrial Applicability 20 According to the noodle gelatinization

. apparatus, the baskets entering the steam chanber fromthe entrance side
of the steam chanber nove toward the e4g t- side of the steam chanber,
bei ng pushed by the baskets carried into the steam chanber subsequently,
with the hangers at both ends of the basket being 25 supported from bel ow

by the h ] d with the . deli haj ' h
Chan the paretbbncereabthipfes Rehgs, Englt o b CH L PR LARRE S n 1 he
: : _ _ #eF o
i acent | EORRET 6% cnabi Tt P RO E e A O B IE LT o

the steam charher sE@%ﬁeéhélm&'?%stslées PRES gk Ah£BE6R tBASKE e achHa BRYES

upward, comng into contact w the entire surfaces 5 of the noodle

strings. ThigdhRAMEESpRELd 3R PF O Eess abl TR t1RRHePPINassasrabeam
consunption, resulting in low running and equi pnent costs. Besides, since

each basketof:he 664 POGHrahgRQX TRAS tdddueRedthdbeeamphydddesotiment ai ner
conpartments with 10 a |large nunber of holes in the bottom and each

cont ai ner canpaghpenés ot St dam aven SeMpt inth ,ofr e dliegstinhi 1gw, rbhaiagnt act
areas between individual noodle strings are reduced, nmaking it easier for
steam t o coandcéquhpmanbdtesssei ngs. Consequently, the steam ng process
can be perforned at a high

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 containsone servingofnoodlestrings, thecontact
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 1level 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 thebasketsentering the steamchamber
from the entrance side of the steam chamber move toward the
exit side of the steam chamber, being pushed by the baskets
carriedinto the steamchamber subsequentlyandbeing 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



- 15 level of quality in a short period of tinme. Al so, since the delivery

| ane of the chain conveyor winds up and down fromthe entrance side to the
. exit side within the steam chanber, providing a |ong steam ng process line
in alimted space, the steanm ng precass can be perfornmed at a 20 high

| evel of quality. Furthernore, since the baskets entering the steam chanber
fromthe entrance side of the steam chanber nove toward the exit side of

t he steam chanber the b carried into_the SLe

chamber sub%@aatﬁmnaﬁﬁeﬁ R oeabbnbf rubtBsthea SRR RRGec P ol RIERy ¢ e
hanger suppgg% Lk with the delivery chain segnents other than the part
connected to E hangers saggi ng bel ow, the baskets in the steam chanber
are - 16 carried one behind another wi thout a gap between adjacent

baskets. - 17 Wsat is clained is: 1. A noodle gel at iniz at ion apparatus
whi ch holds a plurality of baskets such that the baskets freely sw ng, by
hangi ng both their ends on the hangers on chain conveyor rollers placed 5
at designated intervals, lays the delivery |ane of said chain conveyor in
a steam chanber where steamis supplied fromits |ower part, and passes

t he baskets through the steam chanber after |oading themwth noodle
strings near the entrance side of said steam chanber, to run a steam ng
process of said noodle



10 strings, wherein: each of said baskets is a box-shaped body partitioned
into a plurality of container conpartnents with a |arge nunber of holes,
each contai ner conpartnent being capable of containing one serving of said
noodl.e strings, and hanger 15 support jmaidls are installed spanni ng between
the entrance side and exit side of said steam chanber; and the basket
entering said steam chanber fromthe entrance side noves toward the exit

si de, being pushed by the succeeding baskets and the hangers at both ends
hei ng support ed Vﬁ'ﬁﬁtsaﬁ%l Cgloaﬂ%%fgérs ‘support rails, with the chains along said

del i I ich .t i nﬁﬂﬁg i - Th
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appar at us w, ¢ hal gs 5hF%HgEHA&@@ré”ﬁnF%%%ﬁhScBﬁvQ@BQiBGJQQEB phgkegends on

the hangers on the chaln conveyor rollers placed at designated intervals,

lays the dgtijeyiglane ehtsaidlsha dy £ oReyOT i vér @ 13neadt cdndbehabnwher e
steamis supplied fromits |ower part, and passes the baskets through the

st eam chanbgenaéyer irwadsbgahhemantbdh whraedkeeaty i sgsupreared Heroanitance
side of said steamchanber, to run a steam ng process of said noodle
strings, wheéoeen:paach anfd pasdebadkeimskets bbxesbhpste sddarpaheinbeoned
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 spanningbetween 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.



- 10 into a plurality of container conpartnents with a | arge nunber of

hol es, each contai ner conpartnent being capable of containing one serving
~of said noodle strings, and hanger support rails are installed spanning
bet ween the entrance side and exit side of said steam chanber; and 15 the
basket entering said steam chanber fromthe entrance side noves toward the
exit side, being pushed by the succeeding baskets and bei ng supported at

both ends, 0 52 B8N0 SUAO Lo /o p e R4 DT BR D BERsRE
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 intoapluralityof 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 spanningbetween the entrance side
and exit side of said steam chamber; and
15 the basket entering said steam chamber from the entrance
sidemoves toward the exit side, beingpushed 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



