28 April, 2004 - 1 HOT AIR DRYI NG METHOD AND APPARATUS FOR NOCDLES 5

TECHNI CAL FI ELD The present invention relates to a hc_gfs Apri1dbpbagy net hod
and apparatus for noodl es. BACKGROUND ART 10 | na usual manuracturing nethod

for instant noodles, first, a raw mateki-al such as wheat flour, buckwheat
flour or starch is put into a kneadi ng machine such as a m xer or the like
and, after adding pre-conditioned kneading water, the flour and the water

dre’ kneaded for gopr £36" bRPshRaEHHo! i TReeARAFUS ok NRoOSEEL! ant dough

(noodl e dough) is taken out o neadi ng machine and 1s forned with a
noodl e ri bboni ng machine into noodle ribbons, which are cut to a
prescribed I ength. Next the cut noodle ribbons are conveyor-fed to an
Jinmpasting apparatus, in which they are steanmed for a prescribed | ength 20
of time in a vaporous anbiance, and fed to a drying process to be deprived
of their noisture. Immediately after the drying process, the noodle

ri bbons, after quick cooling, dare put into containers, to which
acconparfying itens are added. AsTE@GHWpPaALatUELPor acconplishing the drying
process, 25 a hot air drying apparatus is known, which brings hot air of
about 70 to 90C The premerdcinvenhisoddlatabbeons hod siF mFyYdonmethed

noi sture of the noodle ribbons tg_about 8 to 12% 28 April, 2004
and apparatus for noodles.

BACKGROUND ART

190 Inausualmanufacturingmethod for instant noodles, first,
a raw material such as wheat flour, buckwheat flour or starch
is put into a kneading machine such as a mixer or the like
and, after adding pre-conditioned kneading water, the flour
and the water are kneaded for a prescribed period of time.
15 Then, the resultant dough (noodle dough} is taken out of the
kneading machine and is formed with a noodle ribboning machine
into noodle ribbons, which are cut to a prescribed length.
Next the cut noodle ribbons are conveyor-fed to an impasting
apparatus, in which they are steamed for a prescribed length
20 of time in a vaporous ambiance, and fed to a drying process
tobedeprivedof theirmoisture. Immediatelyafterthedrying
process, the noodle ribbons, after quick cooling, are put into

containers, to which accompanying items are added.
As an apparatus for accomplishing the drying process,
25 a hot air drying apparatus is known, which brings hot air of
about 70 to 20°C into contact with noodle ribbons to bring

down the moisture of the noodle ribbons to about 8 to 12%.



- 2 Instant noodl es manufactured using this hot ai r drying apparat us are
known as "non-friednoodl es, ""a(al pha) noodl es” " @At £20040d! es,
which, taking a little | onger than other |nstant noodl es to be restored to
an edible state, taste 5 plainer. Howevesr, with the conventional hot air
drying apparatus, it is difficult to blow hot air uniformy on the noodle
ri bbons V\/m ch are successively fed fromthe steam ng process. Thus, as
hot air t.ur bul ent tate co cont act, wi t.h noodl e, 10. ri bbons

t hey tend t %@%l%%o fgcdt p‘ésrltrf%/ M st SR 1Y one

~anot her whil e bein gfore LffLGul e Sfrying
condi tions ?ﬁp%%ﬁgseaf?g(%’ﬁ@a ondta Yl?i\flflﬁo gflséon\%ﬁﬁ rfg ‘ﬁ%%f%‘?r drying
apparatus, anoth ;{5 Md ftilek POSES prt%ﬁa;llﬁ@ Lnigtabil ighpart bragual ity
15 of the instant noodles that are produced I's conceivable to set the
drying peri®oghdprindeagditenodd bors ﬂ:é”%s%@@.'éﬂhté AnAv@i Bl dRewWeR dexifg, but
this would invite workability and productivity problems in t he

manuf actsur i pga pi@eess of instant noodles. 20 In view of these problens, the
present invention is intended to provide a hot air drying nethod and
apparatus for rHoHwes Whith thekeoposstbbrad theady i prdoduictg appatahugh
quality instant noodles by blowing hot air at the optimal velocity and in
the optinalitliswiifiecalt tovskov hetrmoiodbsifobbdron bheSdyslldy Fédbdnsa short

period of time and thereby nake the texture of the noodle ribbons uniform
and fine. which are successively fed from the steaming process. Thus,

as hot air in a turbulent state comes into contact with noodle

10 ribbons, they tend to be dried unevenly and may partly becone
squeezed to one another while being dried. Therefore, it is
difficult to keep the drying conditions of noodle ribbons
constant with any conventional hot air drying apparatus, and
this difficulty poses a problem in stabilizing the quality

15 of the instant noodles that are produced.

It is conceivable to set the drying period for noodle
ribbons long enough to avoid uneven drying, but this would
invite workability and productivity problems in the
manufacturing process of instant noocdles.

20 In view of these problems, the present invention is
intended to provide a hot air drying method and apparatus for
noodles which make possible steady production of high quality
instant noodles by blowing hot air at the optimal velocity
and in the optimal flow rate all over the noodle ribbons to

25 Dbedried in a short period of time and thereby make the texture

of the noodle ribbons uniform and fine.



28 April, 2004 - 3 DI SCLOSURE OF THE INVENTION In order to attain the
above descri bed object, according to a hot air dryi ag Aptinogod4er noodl es
as set forth in claim 1, there is provided a hot air drying nmethod for
noodl es whereby 5 the drying tenperature,-air flowrate and air velocity
are set optimally, a lamnar flow of hot air is generated, and a step to
bl ow the hot air flow so generated uniformy on the noodle ribbons to be

dried fromabove and a st t he t...al .formy on the noodle
ri bbons from underneath aﬁ%%%% rﬁ&ﬁr%@ﬁ%ﬁ o dry the noodl e

ri bbons for a prescri | ri [ : ot al | ng
nmet hod for noodﬁgls&%(ggggto 9{'%'1?1?% tﬁlﬁe é?gy(ﬁﬁ%qﬁ{t%g%i FQJ%FE\'/iadéédgra&%% air

drying apPaiAbUfor! 1x MRS nUiSIR] Bod BbUaRLSds Hetdipiia ghabens whi ch

15 conveyor-ted nood ons consecutively pass are arrayed, each drying

chanber beingeRELY 1 Egsk W i@ aliRAt £1 r HR vEBAImtiHod EHE YA 1R WedesiRy e a
heated air flow, a blower for feeding E(he heated air flow so generated as
a hot aisr fdrwdrancthe thelperditfurfd, 0wist rean ratagadavace velositgaaténing
the hot air flow 20 fed by the blower into a |am nar state, setting it to
t he opti nalserigptfinai Ingt @ drachivelrodilow bdr hdtyahg dsdgé&henatgd) hend| ow
uniformy on the noodle ribbons, in each pair of adjacent drying chanbers
t he hot aira fstew sortekbow ithienpotiead t & low onegengiated sirdrflsemly owi Blget he hot
air flow on the noodl e ribbons from 25 above and that of the other drying
chamber bl owodle hdkisins to be dried from above and a step to blow the

hot air uniformly on the noodle ribbons from underneath are
10 alternatelyrepeatedtodrythenoodle ribbons foraprescribed
drying period.

According to a hot air drying method for noodles as set
forth in claim 2, there is provided a hot air drying apparatus
for noodles wherein a plurality of drying chambers which

15 conveyor-fed noodle ribbons consecutively pass are arrayed,
each drying chamber being provided with a heater to heat air
therein to generate a heated air flow, a blower for feeding
the heated air flow so generated as a hot air flow, and a hot
air flow streamlining device for streamlining the hot air flow

20 fedbytheblowerintoalaminarstate,settingittotheoptimal
air flow rate and velocity for drying and blowing the flow
uniformlyonthenoodleribbons, ineachpairof adjacentdrying
chambers the hot air flow streamlining device of one drying
chamber blowing the hot air flow on the noodle ribbons from

25 above and that of the other drying chamber blowing the hot

air flow on the noodle ribbons from underneath.




air flow on the noodle ribbons fromunderneath. 28 April, 2004 - 4
According to the invention as a set forth-in claim 3,28 hhefiea064provi ded a
variation of the hot air drying apparatus for noodl és as set forth in
cl'aim 2 in which each hot air flow strgeam ining device is provided with an
air duct for 5 streamlining the hot air flow fed by the blower into a
primary |amnar state and | eading it towards above or underneath the

O e g . - an d € ! neatn.
Setting the hot ARG 1 By LAETRPraR: ot Gk HR-SBovs CHPLlindr neat h

th i dt hwi | I WolsP t h QP | d
e W Wé?%:ﬁ'yirlng}}l:gﬂ#%d a[‘%a FEQ‘E%BF#. 2 ﬁo&oalq.«o&kg&blggémﬁ?%kgw‘é‘hé ate an

vel ocity for controlflfrng 1t into a |'am na

uni form y b own m1tNe ;0000 & tiPbANSLa AF §O1 KRG dhoehBR Al eNtl eno@s set

forth in claim4, there 1s provided a variation of the hot air drying

appar at us fofredml 1008Y ege S8l s 9F&P1 480 Gl AN 2n | £ MhigStt Bgrai r duct is
a box-shaped body having an inlet for taking in the hot air flow fromthe

bl oner and aprouhl £hinpaHdBot iab@lewofed Bgetiealbwertheéntd d pwinary
direction of the conveyor, this box-shaped body having within it

stratifyi nglahhhes sxtendindgl éadimy hiet itowat ds28bdoe tdre vowielretea tActbedi ng to
the invention as set forth in claimb5, there is provided a variation of
the hot ai rwidyhwisegpaeatisnfaftheoodiveyoas apdta $torednl inthasac8ion 4 in
which the streanmlining section has an air velocity control plate in which
a pluralityfor setting the hot air flow led by this air duct towards above
or underneath the widthwise direction of the conveyor to the
10 optimal air flow rate and velocity for drying, and controlling
it into a laminar flow to be uniformly blown on the noodie
ribbons.
According to the invention as set forth in claim 4, there
is provided a variation of the hot air drying apparatus for
15 noodles as set forth in claim 3 in which the air duct is a
box-shaped body ha\}ing an inlet for taking in the hot air flow
from the blower and an outlet opening to above or underneath
the widthwise direction of the conveyor, this box-shaped body
having within it stratifying plates extending from the inlet
20 to the outlet.
According to the invention as set forth in claim 5, there
is provided a variation of the hot air drying apparatus for
noodles as set forth in ¢laim 3 or 4 in which the streamlining
section has an air velocity control plate inwhich a plurality
25 of slits are formed in parallel to one another in a direction

orthogonal to the moving direction of the conveyor and a

plurality of fixed air flow receiving plates rising from the



25 of slits are fornmed in parallel to one another in a direction
orthogonal to the noving direction of the conveyor an® &prihl 20041ty of
fixed air flowreceiving plates rising fromthe 28 April, 2004 - 5 air
velocity control plate and spanning ever -the plurality of slits, wherein
the plurality of air flowreceiving plates are so shaped that the air
receiving area of the air flow receiving plate in the closest position to

{he air duct, b | by Feduci ne. i -  on
Fecei ving oo af aach onsEetaPRa e tok ShFbEenb. Sugf i SRS

a e ¢gradual ly

expanded ag,d E?i%?tﬁﬂ&?e%fé i%t%fp@%%&?%%ﬁ(oﬁt 6 %il%wdyg{:ew%sﬁﬁe&esby.

gradually increasing Its e hot air ow fromthe air

duct, as ity ts3, eaghha rtrfaltoweevaedﬂim:éﬂﬁ@ P& Batnd % ither 1R | mal
flowrate, uniformyled towards the face of the air velocity control

‘plate and, McdBssiPPidte 9l the cteBkke! beditoohhecophenal r veh@Eily to be
bl own on the noodle ribbons. 15 BRI EF DESCRI PTION OF THE DRAWNGS FIG 1

shows aspl ansade shetdrorl Idstabhatedigindy ¥tbhheiipyiar ahdsthé ad rnosack esimgcor di ng
to the present invention; FIG 2 shows a profile of the hot air drying
appar at us dmra pdozhels suR@eklldGngl3ais Aovareowidingraatod bEl @ adugliyal ong a
[11-111 line view, FIG 4 is an arrow diagramof FIG 1 cut along a V-1V
|l i ne vi ew expandedasthedistanceoftheplate fromtheairduct increases
by gradually increasing its height, so that the hot air flow
from the air duct, as it hits each air flow receiving plate,
10 Dbe set to the optimal flow rate, uniformly led towards the
face of the air velocity control plate and, by passing the
slits, controlled to the optimal velocity to be blown on the

noodle ribbons.

15 BRIEF DESCRIPTION OF THE DRAWINGS
FIG. 1 shows a planar sectionof a hot air drying apparatus
for noodles according to the present invention;
FIG. 2 shows a profile of the hot air drying apparatus
for noodles;
20 FIG. 3 is an arrow diagram of FIG. 1 cut along a III-IIIX
line view;
FIG. 4 is an arrow diagram of FIG. 1 cut along a IV-IV
line view;
FIG. 5showsaperspectiveviewof thestreamliningsection
25 according to the invention; and
FIG. 6 shows a perspective view of the structure of a

conveyor according to the invention.



FIG 5 shows aperspective view of the streamining section 25 according to
the invention;, and FIG 6 shows a perspective view obgtRsriblZogd ure of a
conveyor according to the invention. 28 April, 2004 FOR

CARRYI NG OUT THE I NVENTION A hot air dr§img apparatus for noodl es according
to the present invention will be described in detail belowwth 5
reference to the acconpanying drawings. FIG 1 shows a planar section of a
hot air drying apparatus 2 and FIG 2, a profile of the hot air drying
apparatus 2. This hot air drying apparatus 2 has an appearance of a
cuboid, and a convegsT ¥ODENFORr aARBNENendUaf THEe INNENTHWNse direction 10
of this apparatus to the other. Riding on this conveyor 4, noodle ribbons
carried fromthé& poécair nly wirep apphiratt usafobenogdibe s tagamimyy rst &p, ther

i nstance) nove within the apparatus at a prescribed speed. The hot air
dryi ng app@zessnl oomnites wilh e described sinfdefgl hgeehewbeishDl, D2,
D3, D4, D5 and so forth into which it is:divided in the |engthw se
directi &n. TEeFene? R yikg ecemRANTANG FReHN9Fom the | eft, as

illustrated in FI.G 3, .is provided with a heater 6 for heatin the air in
the chanber to & SetlSboWS2aPAARAIS S oV OF 3hat 36Tt ysfrgqaapﬁgreﬁgs

Chanber viher EThd Koy 6t BFATS Gt (G, Bokn arr SueRe16PPRF50PaPng t he
hot air f ! %{.‘E %'Qtt er%%g apparatus 2 has an appearance of a cuboid,.
and a conveyor 4 runs from one end of the lengthwise direction
10 of this apparatus to the other. Riding on this conveyor 4,
noodle ribbons carried from the preceding step (which may be
the steaming step, for instance) move within the apparatus
at a prescribed speed.

The hot air drying apparatus 2 comprises of a plurality
15 of drying chambers D;, D:, D3, Dy, Ds and so forth into which

it is divided in the lengthwise direction.
The first drying chamber D; counted from the left, as
illustrated in FIG. 3, is provided with a heater 6 for heating
the air in the chamber to a set temperature, a blower fan 8
20 for feeding the resultant heated air flow as a hot air flow
tothe lowerpart of the chamber where the conveyor 4 is arranged,
an air duct 10 for guiding the hot air flow from the blower
fan 8 upwards in the widthwise direction of the conveyor 4,
and a streamlining section 12 for streamlining the hot air
25 flowmoving over the conveyor 4 so that it be blown down towards
the conveyor 4. Incidentally, sign 8a denotes a fan motor,

signda, thereturningpartof theconveyor, andsignld4assigned



fan 8 upwards in the w dthw se direction of the conveyor 4, and a

stream ining section 12 for streanmining the hot air2goafdipveeewi-ng over

t he conveyor 4 so that it be bl own down towards the conveyor 4.
ncidentally, sign 8a denotes a fan motor sign 4a, the returning part of
t he conveyor, and sign 14 assigned 28 April, 2004 - 7 to a two-dot chain
|'ine, an insulating panel covering the circunference of a box-shaped body
constituti th Y r_ D1 to .naintai: e re | ryi ng
chanber qu%ata gt‘ﬁ edsd(}?icbkg%qptel\?lel}ee BaHI'hlerﬁa%ﬂra‘aﬂ trj}lc"t q)%d{e;ls (%g o%lg%a%leeg body

provi ded witih @fyrd Mifle |2 of BbxtakhRad BolihechRbt fthit hoWeih & 0 pﬁgbl ower

fan Band an outlet 10b opening to agove the conveyor 4, "and wt this
box- shaped i .ot andBtk Sin atid W dHaat8% ]iQCdfrgfingEH)ﬁﬁbTeh:Dglt he hot
air flowin a turbulent state fromthe bl ower 10 fan into a lam nar flow
and | eadi ngatt ta txrdder dd eleddb. The streanlining section 12, as
illustrated in FIG 5, 1is a nenber provided with an air velocity control
plate 16 in whiTdtle aipl dualti 1Y @k al bbr-3haped bodypedromipgadakith am one
another in a direction orthogonal to the noving direction 15 of the
conveyor 4 amkewiltta £opl baklingyimfthe hoftl sivr £bew Vimmgn thleabéewe8afahr ough
18f spanning over the plurality of slits 14 and fixed to the upper face of
the air vel%aid gncontier 105 apenipg tthabprvearidle epngeyair4 f l2gw ‘rv’égéwi ng

pl ates 18a through 16f are configured of angles, The upright part 18al 20
of the air ¥hrbwvboacahaAnss prayeansaraapgest steathbyang ries 10c for

converting thehot air flow ina turbulent state fromthe blower

10 fan 8 into a laminar flow and leading it td the ocutlet 10b.
The streamlining section 12, as illustrated in FIG. 5,

is a member provided with an air velocity control plate 16

in which a plurality of slits 14 are formed in parallel to

one another in a direction.orthogonal to the nﬁoving direction

15 of the conveyor 4 and with a plurality of air flow receiving
plates 18a through 18f spanning over the plurality of slits

14 and fixed to the upper face of the air velocity control
plate 16. The plurality of air flow receiving plates 18a
through 18f are configured of angles. The upright part 18a;

20 of the air flow receiving plate 18a closest to the air duct
10 is the lowest, theupright part 18f, of theair flow receiving
plate 18f farthest from the air duct 10 is the tallest, and

the upright parts of the air flow receiving plates 18b through

18e between them are increasingly tall towards the air duct

25 10. Thus, there is a relationship of h; < h, < hy where h,,

h, and h; are respectively the heights of the upright parts




10 is the lowest, the upright part |8f1 of the air flowreceiving plate
18f farthest fromthe air duct 10 is the tallest, angg Af&l,@oogpht parts of
the air flow receiving plates 18b through 18e between them are

increasingly tall towards the air duct 825 10. Thus, there is a relationship

of hi < h2 < h3 where hl, h2 and h3 are respectively the heights of the

‘upright parts 28 April, 2004 - 8 18al, 18cl and 18f1 of the air flow

Tecelving Bleales dofantOerand 1AL VPSR HEhe1ahAbEatLaM S omddre alr

duct 10, afterhittin e upri part’s ow receil Vi ng pl ates
18a through,$ 168, noves on towards the air velocity control plate 16, the
air receiving area of each of the upright parts of the air flow receiving

plates 18a throwgBridk tile $6t ali f UGN PoRtBE aidhid@bb s fithe opid it rate
of a hot air flow for the drying of noodle ribbons to uniformy cover the

whol e top ftageuptidlRtigtal 6fvleogitEloanteokipiaye eI Neastiapoudgd the
plurality of slits 14 fornmed in the air velocity control plate 16, too,
IS so sbt tll, mbeekobtnaigwdddavihassingvd Imsit glddreerbl pldtendd) nthe
downwards have the optinmal velocity for the drying of noodle ribbons. 15
Then, the tdir dedrefiiiga lbanege o fID8aghdotthéhei dphidhyi pgrtshafibelre Csishown in
FIG 1 and FIG 2 also have simlar structures to that of this first
dryi ng chanfblér™” WECEHVE nse@dAd oGr VBAgthepamh k8 DA £ @t d& PH6M ehelteft, as
illustrated FIG 4, is. provided with a heater 6 and a bl ower fan_ 8,
arr anged i 15 &héldes the optimal rate of a hot alr flow for the drying
of noodle ribbons to uniformly cover the whole top face of
10 theair velocity control plate 16. The shape of the plurality
of slits 14 formed in the air velocity control plate 16, too,
is so set that the hot air flow passing these slits 14 and
moving downwards have the optimal velocity for the drying of
noodle ribbkons.
15 Then, the third drying chamber D3 and the fifth drying
chamber Ds shown inFIG. 1 and FIG. 2alsocohave similar structures
to that of this first drying chamber D). The second drying
chamber D; counted from the left, as illustrated FIG. 4, is
providedwith a heater 6 and ablower fan 8, arranged in reverse
20 positions to their respective counterparts in the first drying
chamber Dy, an air duct 20 for leading the hot air flow from
the blower fan 8 downwards in the widthwise direction of the
conveyor 4 and a streamlining section 12 for streamlining the
hot air flow flowing underneath the conveyor 4 to be blown
25 up towards the conveyor 4.

The air duct 20 is a box-shaped body provided with an

inlet 20a for taking the hot air flow from the blower fan 8



20 positions to their respective counterparts in the first drying chanber

D1, an air duct 20 for |eading the hot air flom/fronpstéﬁidﬂgguﬁ( fan 8
downwards in the wi dthw se direction of the conveyor and a streanlining

section 12 for streanmlining the hot -aig §1ow fl owi ng underneath the
conveyor 4 to be blowm 25 up towards the conveyor 4. The air duct 20 is a
box- shaped body provided with an inlet 20a for taking the hot air flow

bl ow t he. <Oy B8 L Brk ThPPRPARGL h9 DIk EREpeH LU éﬁggaﬁﬁiénib” -
the B j _ _ i
State 11 omhe Brvasr ool N AkPAobel Sptafl EthTgked PHEMSLT

outl et 20b. onJdye Sig eREHIH %‘%r %%%i iMa g%rgﬁiggQa%E@%Sﬁﬁe 19{%&&? -

stream ining section 12 in F turned upsi , ereirn e upright

part of thergdrg filnew hetehvYhR8 PlédeadPaddLstplit &0 the sht18ucioR0 is the
| onest, the upright part of the air flowreceliving plate 18f farthest from

the air sduct 20 The kheekthltialingSkecandnt b2 hips ity apathgedbnthefatke f | ow
receiving plates between themare increasingly tall towards the air duct

20. I n theststemaiininggestdbnob? iz 8iGt 8 suseedndb sit §¢ dgpwahaniberei2, t 0o,
the hot air flowfromthe air duct 20, after hitting the upright parts of
the air fl oihe egeiighigppicitet this aigafibworgbe 18ing mheds lfatolasestthe air
velocity control plate 16, and the air receiving area of each of the
upri ght pak® Shef aimeduct 3Q dw Fbheclawerit pltireeyprdahthpatigie fghe aiset

flow receiving plate 18f farthest from the air duct 20 is the

10 tallest, and theupright parts of the air flowreceiving plates

between them are increasingly tall towards the air duct 20.

In the streamlining section 12 of this second drying
chamber D,, too, the hot air flow from the air duct 20, after
hitting the upright parts of the air flow receiving plates

15 18a through 18f, moves up towards the air velocity control
plate 16, and the air receiving area of each of the upright
parts of the air flow receiving plates 18a through 18f is set
in such a size as enables the optimal rate of a hot air flow
for the drying of noodle ribbons Eo uniformly cover the whole

20 Dbottom face of the air velocity control plate 16. The shape
of theplurality of slits 14 formed in the air velocity control
plate 16, too, is so set that the hot air flow passing these
slits 14 and moving upwards have the optimal velocity for the
drying of noodle ribbons.

25 The fourth drying chamber D, shown in FIG. 1 and FIG.

2 also has a similar structure to that of this second drying

chamber D;. Here, the conveyor 4, as illustrated in FIG. 6,



I n such a size as enables the optimal rate of a hot air flow for the
drying of noodle ribbons to uniformy cover the whol gsghﬂgtgmmface of the
air velocity control plate 16. The shape of the plurality of slits 14
fornmed in the air velocity control pliate 16, too, is so set that the hot
air flow passing these slits 14 and novi ng upwards have the opti nal

vel ocity for the drying of noodl e ri bbons. 25 The fourth drying chanber D4
.shown in F G 1and Fl G al so has a si

. structur hat of this

second ?ryﬁa & ShstTie Cofpelsg eoﬂiﬂé%f &% ab ]P‘??E%{:?a%léd N HG 6
28 - b b
April, 20045030, bas, 2,81 g%%ongw $"% 38 YcRLRLKrghopaRkets &

aCC(ﬁmT;)daL noo oNns Wi In SOVGI’I ng t openi ng of
t
one st de of PrPat it o (e DA, 455h8??‘cr@8%8?ﬁ%§e98??§§t ‘o to

move them EBOéBc@%&I&éﬂléE%&@?ﬂs 8h bHE B0he 3F tHe/IJthAPRI 8HES 2 1N
its |engthw se direction ach of the baskets 4b and the lids 4c has many

hot airsflpwspRettsadeimnchddr Nexdehwti S8 ik dEtdipdd aloveoedled FirbRONS
using the hot 10 air drying apparatus 2 of the foregoing configuration
w1 be deserémeddehevotisr nobdhe hobhoins dryufigedpparandscarid edsby the
conveyor 4 enter the first drying chanber DI, a heated air flow generated
by the heafleng6hwisehdifecsiod:yibagck haiidre Diasketoeldby@emed the By dshe
bl ower fan 8 downwards in the chanber as a hot air flow

4c has many hot air flow ports 4e and 4f.

Next, a drying method for noodle ribbons using the hot

10 air drying apparatus 2 of the foregoing configuration will
be described below.

As noodle ribbons mounted on and carried by the conveyor

4 enter the first drying chamber Dy, a heatedair flow generated

by the heater 6 of the first drying chamber D; is delivered

15 by the blower fan 8 downwards in the chamber as a hot air flow.

The hot air flow fed in from the air duct 10, after being

streamlined into a primary laminar state, is delivered out

towards above the conveyor 4. The hot air flow delivered out

towards above the conveyor 4 hits the plurality of air flow

20 receiving plates 18a through 18f of the streamlining section

12 and, while its flow rate is controlled, reaches the whole

top face of the air velocity control plate 16 in a uniform

air density. The hot air flowmoving towards the air velocity

control plate 16 is controlled in velocity by its passage

25 through the plurality of slits 14 of the air velocity control

plate 16 and, while being streamlined into a secondary laminar

state, is blown over the noodle ribbons on the conveyor 4 from




The hot air flowfed in fromthe air duct 10, after being streamined into

a primary lanminar state, is delivered out towards abgvgpdill@gmpveyor 4.
The hot air flow delivered out towards above the conveyor 1ts the

plurality of air flow 20 receiving plaggs-18a through 18f of the
streamining section 12 and, while its flowrate is controlled, reaches
the whole top face of the air velocity control plate 16 in a uniform air

TR o P, Pl B IR T R o TP 17,
11 o1 e ol 36 ¥, £ oL cyplmsniCieqth, Yle el pgmELhgaTiged | e

conveyor 4 €H&@gr%§l%é%gkm%ﬁ994sf?%% bgﬁ-*i%-eﬁaggiiéebﬁ? Yhd Q%gﬁul:?teltlﬁ',‘s’t air

fl ow delivered ower is i r ent st at e,

stream i ned,d eyt {}e1 Py | BB Yrd BTRADA n SERSE Pyrd ISnPaPSAGL ©F 4he air duct
10, and optimally controlled in flow rate and velocity and streanl i ned

into thg segondaiyidadiitalo $hat EebynbbsyPPssager Hatld®siteaphsshgs
section 12, and this streamined hot air flowis uniformy blown over the

noodl e ri bhehsheosbkedmdiinihfes€otisy A2 ,4ahobh P et damldmed hem afs t he
noodl e ri bbons carried by the conveyor 4 nove into 10 the second drying
chanber D2 ffdverigpassifmgrnlie Hliowst caep e obadier rDbpbonkembeated anr fl ow
generated by the heater 6 of the second drying chanber D2 is delivered by
the bl ower ke covevertheftomezbperttofdrhethemnber as a hot air flow The

As the noodle ribbons carried by the conveyor 4 move into

10 the second drying chamber D, after passing the first drying
chamber D;, the heated air flow generated by the heater & of

the second drying chamber D; is delivered by the blower fan

8 into the lower part of the chamber as a hot air flow. The

hot air flow fed into the air duct 20, after being streamlined

15 into the primary laminar state within the duct, is delivered
te underneath the conveycr 4. The hot air flow delivered to
underneath the conveyor 4 hits the plurality of air flow
receiving plates 18a through 18f of the streamlining section

12 and, while its flow rate is controlled, reaches the whole

20 bottom face of the air velocity control plate 16 in a uniform

air density. The hot air flowmoving towards the air velocity
control plate 16 is controlled in velocity by its passage
through the plurality of slits 14 of the air velocity control
plate 16 and, while being streamlined into the secondary

25 1laminar state, is blown over the noodle ribbons mounted on

the conveyor 4 from underneath. Thus, even though the hot

air flow delivered from the blower fan 8 is in a turbulent



hot air flow fed into the air duct 20, after being streamined 15 into the

primary lamnar state within the duct, is delivered ggoaprifieigwgth the
conveyor 4. The hot air flow delivered to underneat € conveyor 4 hits

fhe plurality of air flow receiving-pllates 18a through 18f of the
streamining section 12 and, while its flowrate is controlled, reaches
the whole 20 bottomface of the air velocity control plate 16 in a uniform

air densityg Qﬁ G 1m\éungnft8“@ﬁgs wﬁaﬁw é{ﬂﬂ%kt.ﬁtaﬁg gy ol

plate 16 is contr In velocit y I'ts pa sage roug %Ilty of

slits 14 of; gheaaigageebeCthy &wtd@&t .0 abﬁdlépemﬁlalw E@n@?bi‘ﬂeéti’ﬁam I ned
into the secondary 25 |lam nar state, is ‘bl'own over the noodl e ribbons

mount ed on fide oy eyl velddn wndel neatdam it Bned thougbcdheahpt air
flow delivered fromthe blower fan 8 is in a turbulent 28 April, 2004 - 12

state, it isamsinaasitiatedbynits plaesa@enafytli@mtrr@ranatla:held)sectmnpazsage of

the air duct 20, and optimally controlled in flowrate and velocity and

streanl Pnecandtbishet sezwhiized hdtasinafl @t aseubyfotsl pasisage ovkrt tiee

stream ining section 12, 5 and this streamlined hot air flowis uniformy

bl own over Rdrdlegodiens Mounsedoant e ornvey@ory §yon untlesneatlietmeath to

dry them Here, even though the noodle ribbons are blown by the hot air
f1ow from UHeERheR-h, HERE, | $¥FR ERsRiamEhechoegbe ribhens Adiey biewpsby he
noodl e ri bb nsfromfl tin 10 t he noodl e ribbons carried by the
conveyor 4 ’%b?/é‘qtnf*&r gﬁ%w ﬁ?% ”@gﬁrﬁ’@%nﬁgﬁ ar¢ &f 'p’&?s?ﬂ’@v?lﬁ‘érsecond
drying 4 securely keeps the noodle ribbons from floating.,

10 As the noodle ribbons carried by the conveyor 4 move into
the third drying chamber D; after passing the second drying
chamber D;, a hot air flow in a laminar state is uniformly
blown on the noodle ribbons from above in the same way as in
the first drying chamber D;, and the drying of noodle ribbons

15 1is accomplished in the fourth drying chamber Dy in the same
way as in the second drying chamber D; and in the fifth drying
chamber Ds in the same way as in the first drying chamber D;.

As described above, the hot air drying apparatus 2 in
this mode of carrying out the invention can produce instant

20 noodles of high gquality, which are free from uneven drying
and whose ribbon texture is uniform and fine, because a hot
air flowinalaminar stateat theoptimal flowrate andvelocity
is blown on noodle ribbons, mounted on and carried by the
conveyor 4, for a prescribed period of time uniformly from

25 above and for another prescribed periocd of time, again

uniformly, from underneath and the drying by such blowing of




chanmber D2, a hot air flowin a lamnar state is uniformy blown on the

noodl e ribbons fromabove in the same way as in the%fsi Eﬁ{.ﬂ#d@@g chanber
€

D, -and the drying of noodle ribbons 15 is acconplishe n ourth
drying chanber D4 in the sane way as- i3 the second drying chanber D2 and
In the fifth drying chanber Ds in the same way as in the first drying
chanber DI . As described above, the hot air. drying apparatus 2 in. this
node of carryjing out the.jnvention capn produce ipstan 20 _noodl es .of high
Guati by, ok S e e e o O TheRRe APl S bR aPSLE Froforbotst aha i s
uniforn1andu%&g§?e§€§ause a hot air flowin a lamnar state at the optimal
flow rate and ve y is blown on noodle ribbons, nounted on and carried

ocrty
by Lhe  conveyorrih nbela A BEGSAE MR ALY 1Bls bR RLAN, haomhg® above

and for another prescribed p time, again uni

under neath a1ih 81 £y 019aDY 1 BHCEL BLOUE AD.OT D28 TAT I D20 el o Enheat ed

air flowis repeated alternately from above and “underneé ot air

drying appawBids theh@snte gonfd gohiBl hoBuBaY i sk PEHERIdAYA iRf cHAMbAY
chanbers DI, D2, D3, D,, DS and so forth 5 which the conveyor 4 :

cont i nuousl| ye pag sesovided wirth rg hehawlrer, bei Byopepvided warhaarhaater 6, a
bl ower fan 8, an air duct 10(20) and a stream ining section 12. As a
heated air 1P6%0) comd rapldteckaml imiequisecducn 10.( 203 afdcadteel stiredibivni ng
section 12 of each drying chanber in a lamnar state at the optiml 10
flow rate afenepbiedpy theadurdest A6d2I0e andbbess toeanbiniong section

12 of each drying chamber in a laminar state at the optimal
10 flow rate and velocity is blown on noodle ribbons mounted on
and carried by the conveyor 4, the heated air flow can be
controlled with high precision.
Further, as the noodle ribbons mounted on and carried
by the conveyor 4 are dried by consecutive passage of the
15 plurality of drying chambers D;, D;, Ds, D4, Ds and so forth,
the manufacturing efficiency of instant noodles does not
deteriorate, and theworkabilitycanbe substantiallyenhanced.
Moreover, as it is made possible to form the air ducts 10 and
20 and the streamlining section 12 in simple configurations,
20  and furthermore the hot air flow in a laminar state can be
generatedbytheairducts10and20andthestreamliningsectioh
12 with high precision at the optimal flow rate and velocity,
the cost of the apparatus can also be reduced.
Although in this embodiment the heater 6 and the blower
25 fan 8 are arranged in the upper part of each-of the drying
chambers D;, Dz, Di, Dy, Ds and so forth, this arrangement does

not limit the essentials of the present invention.



and carried by the conveyor 4, the heated air flow can be controlled with

hi gh precision. Further, as the noodle ribbons nountsgg &Ep@bwrri ed by
t he conveyor 4 are dried by consecutive passage of the prurality of

drying chanbers DI, D2, D3, Da, D5 andigo-forth, the manufacturing
efficiency of instant noodl es does not deteriorate, and the workability
can be substantially enhanced. WMreover, as it is nmade possible to form

the air ducts 1Q and and the streaniini sectio i n_si

confi gurati ons, %?6 aﬁd%gﬁ ﬁ6r8% ﬁEYhBQ gﬁ?m??ﬁﬁllﬁ izraﬂ?m 4'spate can
be generated Y, yed.s 0. and 2 nd t he, strean1| n ection
wi th high pre(glss(% gﬁo at t lgnlo & tc? %01\% g‘a 1e° ancp ve}? OC|et'er0&trEemtéost of the

apparatus can algq e chedises. (1 2uohni 8 S suaRACIRL Lhpubegter © and

t he bl ower are arra e upper each 0 ing
chanbers Dl;p %1@no%le%1@8gn§0a£@ré&ntaﬂ‘léd 31rrf %'&%egﬁgke@QEQb 2§ 1imt

the essentials of the present invention. 28 Ap I's the

nunber of deyvdgeghibiershdll id®, 48O3uh e Ealnar@ors@ejr@a; ha'!sﬁhi;@&'rto t hat
stated in this enbodinent. Wile the conveyor 4 in this enbodi nent has a

structure advat£de eandbe achhileersl 8y & sdent aistethdturidhen basket sBodbland 5
covered with the lids 4c while being conveyed, a simlar advantage can be
achi eved byriishomgs arst mogbteeé am Woirchinsbadte, a hbbamsnasw mownwieidchn, for
i nstance, a net conveyor on which a hot air flowis blown up to prevent
t he noodl e ailsopsrffbew is blown up to prevent the noodle ribbons from
fleating.
10 The air duct 10 and 20 and the streamlining section 12
in this embodiment correspond to the hot air flow streamlining
device referred to in the claims of the invention.
As hitherto described, by the hot air drying method for
noodles as set forth in claim 1, the drying temperature, air
15 | flow rate and air velocity are set optimally, a laminar flow
of hot air is generated, and a step to blow the hot air flow
so generated uniformly on the noodle ribbons to be dried from
above and a step to blow the hot air uniformly on the noocdle
ribbons from underneath are alternately repeated to dry the
20 noodle ribbons for aprescribed dryingperiod, instant noodles
of high quality, which are free from uneven drying and whose
ribbon texture is uniform and fine, can be manufactured.
With the hot air drying apparatus for noodles as set forth
in claim 2, as the hot air flow streamlining device of each

25 drying chamber blows a hot air flow streamlined-into a laminar

fiow and set to the optimal air flow rate and velocity for



floating. 10 The air duct 10 and 20 and the stream ining section 12 in
this enbodi nent correspond to the hot air flow streaggi Q%ﬂg 20091 ce
referred to in the clainms of the invention. As hithefto described, by the
hot air drying nethod for noodles as sgt-forth in claim1l, the drying
tenperature, air 15 flowrate and air velocity are set optimally, a

| ami nar flow of hot air is generated, and a step to blow the hot .air flow

Srep o bl Gthe R AR S FREERB e S R e neat h-
are al ter natel ¥, JioRsal od dip iy HhER0 9ade ithPOnS] e A yigser | bed

drying period, 1nstant noodles of high quality, ree from uneven

drying and whoseyrthRRABrESHd e U yHRLIR BRdydL DEeq GBBAAG FRENEHACT ur ed.
Wth the hot air drying apparatus for noodles as set forth in claim2, as

the hot ai < &oipBét AN NEABr EPErGR DS £ @GR b 2odk¥N i ¥RaAFRIsPipys a hot

air flow streamined-into a lamnar flow and set to the optinmal air flow
rate anf vel ptutsliey &8 digink, cROMers lThednyhngaudbutong o Bicidiecyoodl e
ri bbons from above or underneath, the hot air flow can be controlled with
hi gh preci sibansEanthecodles dasst het digtiewi mfa tonaeyothé e ricdsi e try bbons
is conpleted in a short period of time by consecutively passing 5 a
plurality cofardhs sylketaniaraslly enheaasdchct uring ef fici ency of instant
noodl es does not deteriorate, and the workability .can be substantially
enhanced. Also, according to the invention as set forth in claims

3 to 5, the optimal temperature, air flow rate and velocity

10 for drying can be set and a hot air flow to be streamlined
into a laminar state can be generated with high precision by
a hot air flow streamlining device §f a simple configquration.
Therefore the cost of the apparatus can also be kept to a
relatively_low level.

15



Al so, according to the invention as set forth in clains 3 to 5, the

optimal tenperature, air flowrate and velocity 10 49 mﬁmb@mpan be set
and a hot air flowto be streamined into a‘lam nar state can be generated

with high precision by a hot air flovi&tream ining device of a sinple
configuration. Therefore the cost of the apparatus can also be kept to a
relatively lowlevel. 15 28 April, 2004 -16 CLAIMS 1. (Cancelled) 2.

(Cancelled) 5 3. (Anmended) A hot air dg%hgﬁéapparat us for noodl es, wherein
a plurality of drying chanbers which c yor-fed noodle ribbons
consecutively pass, %fléagayed each drying chanber being provided with a
heater to héat air theréin to generate a heated air flow, a blower for
feedi ng sahd hept gtk fed) ow 10 so generated as a hot air flow of a uniform
air flowrate and velocity; and a hot air flow stream ining device for
streamining the hot air flow fed by the blower into a | amnar state,
setting it to the optimal air flowrate and velocity for drying and

bl owi ngs t ha.f | oyarehfiedMahen adai dr pbeg bepairblbasstorlhobil eas watairpf
adj acent drying chanbers the hot air flow streamining device of one
dryi ng chaabelurladvityg ofaidd yioky clhiambielrewwhii chaicehnvegare- fracbbaresilfa om above
and that of the other drying chanber blowing said hot air flow on said
noodl e ribbons consecutively pass are arrayed, each drying chamber
being provided with a heater to heat aj..-r. therein to generate
a heated air flow; a blower for feeding said h.eated air flow
10 so generated as a hot air flow of a uniform air flow rate and
velocity; and a hot air flow streamlining device for
streamlining the hot air flow fed by the blower into a laminar
state, setting it to the optimal air flow rate and velocity
fordryingandblowing the flowuniformlyonsaidnoodle ribbons,
15 in each pair of adjacent drying chambers the hot air flow
streamlining device of one drying chamber blowing said hot
air flow on said noodle ribbons from above and that of the
other drying chamber blowing said hot air flow on said noodle
ribbons from underneath, and
20 said hot air flow streamlining device comprises an air
duct for streamlining the hot air flow fed by said blower into
a primary laminar state and leading it towards above or
underneath the widthwise direction of said conveyor; and a
streamlining section for setting the hot air flow led by this

25 air duct towards above or underneath the widthwise directi_on

of the conveyor to the optimal air flow rate and velocity for



ri bbons from underneath, and 20 said hot air flow streamining device

conprises an air duct for streamlining the hot air @g%@p@m sai d bl ower

into a primary lam nar state and leading it towards above or underneath
the widthwi se direction of said conveyprs and a streanlining section for
setting the hot air flow led by this 25 air duct towards above or
underneath the wi dthw se direction of the conveyor to the optimal air flow

rate and velocity for 28 ri.l,, 2004 -17 dryi.ng, d gontroll.i bt into a
| ani nar f| %\’X/YtlB'gbearﬂj(ﬁuFPRF%%&lﬁp%t SRTEH 3"’%86‘%1%???‘6%&?? uﬁlﬂ%%é“l%t air
dryi ng appar s for odl es,, as.set _forth 5 in claim3, wherein said air
duct is a %&%@hg%e3ag§dgoﬁ’z§i\}ien§l§%topﬁl'et for taking in said hot air flow

fromsaid blower and an outlet opening to above or underneath the
wi dt hwi se direction of said conveyor, this box-shaped body having wthin

it stratify ng phatgstexiengiyichd Pasdithd Hodt nbedsakd autset .£dkip. The
hot - air drying apparatus for noodl es, as set forth in claim3 or 4,

wher ei n5saiigh s15€AM | WhRGeI@Cth 0 dias jaRtais a vekeshiapeeopbaphadtate in
which a plurality of slits are formed in parallel to one another in a
di rection i hagenafot addieglinneviddoli aéet £fbowafraaisdicdohieywer andl a
plurality of fixed air flowreceiving plates rising fromsaid air velocity
control plat evdictsgaemiing dweralsaied qu mreddnneatth siha syidtiivisss d
plurality of air flow receiving plates are so shaped that the =
direction of said conveyor, this box—-shaped body havingwithin
it stratifyingplates extending fromsaid inlet tosaidoutlet.
10
5. The hot air drying apparatus for noodles, as set forth
in claim 3 or 4, wherein said streamlining section has an air
velocity control plate inwhichapluralityof slits are formed
in parallel to one another in a direction orthogonal to the
15 moving direction of said conveyor and a plurality of fixed
air flowreceivingplatesrising fromsaidair velocitycontrol
plate and spanning over said plurality of slits, and said
plurality of air flow receiving plates are so shaped that the
airreceivingareaoftheair flowreceivingplateintheclosest
20 position to said air duct be made the smallest by reducing
its height and the air receiving area of each succeeding air
flow receiving plate be gradually expanded as the distance
of the plate from said air duct increases by gradually
increasing its height,
25 so that the hot air flow from said air duct, as it hits

each air flow receiving plate, be set to the optimal flow rate,

uniformly led towards the face of said air velocity control



air receiving area of the air flow receiving plate in the closest 20
position to said air duct be rmade the small est by rezlslgqig}_g 2004 hei ght and
the air receiving area of each succeg?iapg air flowrecelving plate be
gradual |y expanded as the distance of the plate fromsaid air duct
increases by gradually increasing its height, 25 so that the hot air flow
fromsaid air duct, as it hits each air flowreceiving plate, be set to

t he opti nglateowndat by pamsingnsaid vl itowaces tiied Yesk §ootheapt Hral vel ocity
control 28 April, 2004 -18 plate and, by passing said slits, controlled to
the opti matelomitatittey heo teows @ih & SiePHR AT PRI Bbons.



