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THERECOF BACKGROUND OF THE | NVENTI ON 13 August 2004 1. Field of the
I nvention The present invention relates to a nethod and device fﬁ AP%%%QQM4
mash- products, and nore particularly tj0 a 2-step device for dryi é ugus

mash-products conprising a first drying unit (a flowrotary drying unit)
and a second drying unit (a mxing rotary drying unit) , the first drying

unit and the second drying unit being arranged in a series,
met hod for drying mash-products. 2. Background of the Related Art
General Iy, there anegigedvisrept BRSDRY TR AsHBSRopredgct s in the shape of
a circular plate) a semcircular plate, a swirl, a rice cake wwth a orange
pattern inprinted, a designegs sirrce Pfideecnd other aninals as a kind of
seasoni ng ingredients of instant noodles such as curl ed noodl es and

noodles in a bow. the termof "mash- product" in this specification and
cl ai n8 neans a product nade fromwheat flour dough and the I|ike.
a schematic side cross ]aﬂ&! \ptary drying device
di scl osed from Kor ean ?ﬁ@Eﬁnggwy% ﬁ?%ws publ i shed on April
1998 under Ko{ean

Fie&d of the Invention

The present invention relates to a method and device
for drying mash-products, and more particularly to a 2-step
device for drying mash-products comprising a first drying
unit (a flow rotary drying unit) and a second drying unit (a
mixing rotary drying unit), the first drying unit and the
second drying unit being arranged in a series, and a 2-step

method for drying mash-products.

2. Background of the Related Art

Generally, there are used fish cakes or dried
mash-products in the shape of a circular plate, a
semicircular plate, a swirl, a rice cake with a orange
pattern imprinted, a designed crab, a panda and other
animals as a kind of seasoning ingredients of 1instant
nocdles, such as curled noodles and noodles in a bowl. the
term of "mash-product” in this specification and claims
means a product made from wheat flour dough and the like.

Fig. 4 is a schematic side cross-sectional view of a
flow rotary drying device disclosed from Korean Patent No.

130127, which was published on April 17, 1998 under Korean

1 2-STEP METHOD FOR DRYI NG MASH- PRODUCTS AND DEVI CE

and a 2-step

Fig. 41is

17,



13 August 2004 Patent Publication No. 130127/1998. The aforesaid patent

di sel oses a net hod and device for drying mash-products consecutively

. characterized in that cut mash-products 105 are sorted by a nesh-t%ge £ 2004
vi brating input feeder, then noved th?ough into an i nput opening]f “%V

means of an input fan, dropped into aff inlet of a drying can 101 by neans
of a screening plate 103) and then flowed and transferred to an out put

openi ng. According to the aforesaid patent, however, if the speed of a hot
wi nd 104 becone increased in the vicinity of the inlet in order to nmake the

mash- preadesdes Peplieatednang [ | 9uBdohn 1688 .1 0f13d ¥ a¢ i@ Alile PREBnET oduct s

are flown away to the output opening earlier than the predetermned tine,
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noi sture therein. Ition, if the mash-productS are provided wt
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screening plate 103, and then flowed and transferred to an

output opening.

According to the aforesaid patent, however, if the
speed of a hot wind 104 become increased in the vicinity of
the inlet in order to make the mash-products be floated and
flowed in the rotary drum, the mash-products are flown away
to the output opening earlier than the predetermined time,
resulting in poor mash-products which does not pontain
predetermined moisture therein.

In addition, if the mash-products are provided with
reducing starchy resclution substance(for example,
D-sorbitol, millet jelly, etc.) amount of which are more
than in the prior art so as to prevent split of the
mash-products, they adhere to one another during the drying
operation. In order to prevent this phenomenon, the
mash-products must be floated and flowed heavily until they
contain moisture with which the mash-products adhere to one
another. As the speed of the hot wind 104 increases in order

to float and flow the mash-products Theavily, the



3 13 August 2004 aforenentioned phenomenon occurs nore significantly,

result

obj ect
mash- pr
oper at i

sane type in order to carry out a second drying operation,

possi bl
oper at i

ng in nore poor mash-products. SUMVARY OF THE | NVENTI ON Ther ef ore,
.the present invention is ained to solve the aforenentioned probleﬂgﬂ}@%62004

of the present invention is to $rovide a 2-step nethod for
oducts) conprising: the steps of carrying out a first drying

on of mash-products until the mash-products contain noisture by 25
to 35~) throwing the sem -dried nash-products in the inproved unit of the

thereby it

is

& flox drioi easifed he pHeRedforl he deet, rai ndpdpki ngﬁwﬁi%g&éht?. ying

on, and to adjust content of the noisture to the pre

et erni hed val ue

finely. rnaihendghiresbref phBe RASAERLol¥eation is to provide a 2-step
devi ce fox drying mash-products which carries out the aforesaid nethod.

Still another object of the present

drying

mash- products, wherein a plurality of the teflon-coated netal

invention is to provide a nethod for

nets,

which axe bent in the shapguaky anﬁﬁan&ﬁNfI ﬁorrugated), axe arranged in
the rotary drum during t%EﬁﬁﬂH;E;TﬁjﬂTErTﬂmﬂ%gTOn so that the inner
surface area ta o] | a .4 13 August 2004

r emar kabl vy, tﬁ%e%%?o§§th%ESé%ggggﬁogﬁgﬁégﬁégffgh%lﬂ%% B?ngof esg%%lied,
and theaEgE%&%NQ&%%bE§g%85§%§% at a rapid speed, thereby the nunber of

cont act
dryi ng.

tween the na
An object of the present invention is to provide a

pro

2-step method for drying mash-products, comprising: the
steps of carrying out a first drying operation of
mash-products until the mash-products contain moisture by 25
to 35%, throwing the semi-dried mash-products in the
improved unit of the same type in order to carry out a second
drying operation, thereby it is possible to increase the
speed of the hot wind during the first drying operation, and
to adjust content of the moisture to the predetermined value
finely.

Another object of the present invention is to provide a
2-step device for drying mash-products which carries out the
aforesaid method.

Still another object of the present invention is to
provide a method for diving mash-products, wherein a
plurality of the teflon-coated metal nets, which are bent in
the shape of mountains (i.e. corrugated), are arranged in
the rotary drum during the second drying operation sc that

the inner surface area cf the rotary drum becomes increase

cts and the hot wind, resulting in the rapid



Anot her obj ect of the present invention is to provide a 2-step device for
dryi ng mash-products which carries out the aforesaid nethod. Still other
,0bject of the present invention is to provide a nethod for drying

mash- products, wherein the tenperature, of the hot wind or the angl¥Apgust2004
inclination of the drumis adjusted fihely during the second drying
operation) thereby it is possible to adjust nore finely and easily than the
prior art, and wherein the angle of inclination of the drumis adjusted to
the maxi num after the drying operation, and at the sane tinme the opening

d cl osi ity . Of t I is full t h by |t
Dosst bi & RETHAELYG | il LB M BRILG 5 1h Sodf UnleAd 0 A ¢ e

i -t bj th t _inventi i t id 2- st
vt ce fs: GBI Rt Jhe: SRR Bhrn oF b tardd ol cdu AR hod.
BRI EF D%ﬁthPTI OF .THE W NGS The preferred enbodigent of the present
i nventi 3H-WT'l SHEOR gL 20B4™BET desTt | bEPATEFet aPPEWPER r e¥2% ence to

t he acco nyi ng drawi ngs. In the drawings: Fig. 1 is a schematic view
showi ngmngg-'ﬁfg UGE; c%g‘iorthd?r y?‘ﬁﬂj rr‘ﬁ%lﬂélpr orcﬁ%%st’é&oﬂéi‘i ngheo k3RiBr esent
i nventi Fig. 2 is a schematic side cross-sectional view show ng a second

n; .
dryi ng aﬁyfngf the 2-step device for drying mash-products according to the
present invention along a line X-X of Fig. 1, Fig. 3 is a front view
showi ng a seddHIRRYIRY aFt t°f01thteh81§s§flgp16¥9pééoﬂo%sd‘F?/i!H’gO‘fﬁeii\‘hﬁpr oduct s
according to the present invention along a plane Y-Y of Fig. 1, and Fig. 4
i s a scRefhfPcderyeeckosdrery grash eI TS Yikieh ramriesi@ttcateor dryi ng
mash- products according to the prior art. DESCRI PTI ON OF PREFERRED
ENBODINERRI€FaIﬂEW?RN@§WICN The present invention will be described in

further detail by way of exanple with reference to the acconpanying
Still other object of the present invention is to

provide a method for drying mash-products, wherein the
temperature of the hot wind or the angle of inclination of
the drum 4is adjusted finely .during the second drying
operation, thereby it is possible to adjust more finely and
easily than the prior art, and wherein the angle of
inclination of the drum is adjusted to the maximum after the
drying operation, and at the same time the opening and
closing unit of the output opening is fully opened, thereby
it is possible to draw out the mash-products more rapidly
and easily than the prior art.

Another object of the present invention is to provide a
2-step device for drying mash-products which carries out the

aforesaid method.

BRIEF DESCRIPTION OF THE DRAWINGS

The preferred embodiment of the present invention will



drawings. Fig. 1 is a schematic view show ng a 2-step device for drying
mash- products according to the present invention. Frozen nmash-products 2A
.are cut to a predeterm ned thickness, for exanple 1.0 mmto 3.0 ﬁgﬁs 04
means of a cutting device 4. The cut n@sh-products 2A are transfe r% ﬁg%
a vibrating feeder 6 in the shape of nets, by which the 6 13 August 2004
mash- products are sorted and the poor mash-products are renoved. The sorted
good nmash-products 2A are thrown into a first drying unit 10 by an air

bl ast by neans of an input fan 8. The nmash-products 2B, which are dried in
the firsie daykogibelt iH0.de 8 1 raDsheregdriente a&ceeRedadb¥mpanying 20 by
means of a input conveyor 12. The second drying operation is carriéd out in
the secaihwimddd MNithe?@rafiegki:rst drying unit is a flow rotary drying
unit in which a large quantity of the hot wind is supplied into the even
rotary drumseigs §0;ikl gakcpBflath e/t Be gﬁéniﬁa_ogugté Bpayily a@grm x the
hot wi nd and the mash-products, resulting in ufi orn18ry|ng. %ﬁe rumis

"ot al ed drfy 91 Siadk0 HCRNRINS LRl a0uabSpEEQERRCHIPULALBNY at a pl ace

where the hot” wind i's weak. T rying unit 1s rdentircal oz simlar

o Le dryi ngedgyics ofsthe alongnatopalonl ShRNOLLOoELgond) thHS, e

detail ed description of the construciion ereo e o
the fi AVA i : h- i hi ck
of °1 rrensHpHd S 9REEA By hiP BT oR SHUCE B eckl SO RRE SL hfuBpl T eSS

m ot o5 ES OB RREEE ARTTEIIRG Ret ihaFRAFOY | HUCARBEY aEdFE% 50 to ~0

~ is supplied to the.inlet at the speed of 6 to 8 nisec and to the outlet
at- the gg@@dﬁ % ﬂktgl%' sec. As conpared to the aforesaid patent) it is

t hat he ,7.13 t 2004 f| te of the hot.wind js i d,
The spood of TRE i1 ht TR i ALV IIE < RAPT TR Db o

passes e surface of .the mash-pr.oducts .is increased, the pressure on the
aan. pr S 2s S eTqEevas B doL HEVHIA MaaH R BRidim ARITtE o (e

mash- products is _decreased to prevent them from adhering to one anot her
even t hBAGRePhel PERPBEFQRURLORE 3 LIRS m%@fbgégn”eé’lﬁwg Fig. 2is a
schenmati c side, cross-sectional view showi nhg a second drying unit 20 of the
2-step devi ceF¥dr HrySnd ﬁ&ﬂ?ﬂﬁﬁiﬁuﬁ%ﬁ%c%g?ﬁ?h@eFBl?ﬁ% pVa8¥nPE @vention
al ong a iine X-X of Fig. 1, and Fig. 3 is a front cross-sectional view
‘showi ngL4C¥eEBRATAr YERECENE T ATHIRE Mash BRPH PFRRCCRIAIGY figy the The
second drying unit 20 is a mxing rotary drying unit. The hot wind is
suppl i eBTtAE02¥Re rotary drumwith the uneven surface such that the
mash-products are floated or flowed. As the drumis rotated) the

mash- products in the depressed portions axe lifted to the upper portion of
the drum and then dropped so that the mash-products axe m xed with the hot
wi nd, ther eBESEREPALY PREBERRED | EMBGR IT ] i TINFYER Ne) i
rotating speed of the drumis increased, the nunber of m xture between the
mash- pr oduct STtendpraeehdt imvehtion nwiddsdey teecchpeidt i fosshbke to dry
t he mash-products uniformy. Referring to Fig. 2 and Fig. 3, a drying can
22 of t®etail by way of example with reference to the accompanying

drawings.

Fig. 1 is a schematic view showing a 2-step device for
drying mash-products according to the present invention.
Frozen mash-products 2A are cut to a predetermined
thickness, for example 1.0 mm to 3.0 mm, by means of a
cutting device 4. The cut mash-products 2A are transferred

into a vibrating feeder 6 in the shape of nets, by which the



13 August 2004 second drying unit 20 is provided at the | ower side portion
thereof with a input opening 26 through which the hot wwnd 24 is input, and
_is provided at the upper portion thereof with a output opening 28 thou

whi ch the wasted hot wind is discharggd. The drum30 is provided & P&Hé‘%oo“
part thereof |ocated inside the drying can 22 with holes and a plurality of
depressed portions 32 nade of teflon-coated netal and formed in the shape
of nountains (i.e. corrugated). The drumis provided at one end thereof
with an input opening 34) and is provided at the other end thereof with an
out put ARG BE 0dGctEW0a P SIpMRERS | ded . fop BALESE Ng Lhe flow
rate of the Eot vm'cnd 2%, aﬁlg' pl Uﬁggr %gi ?’O%\rgov?lggg Pgragggjgﬁst?%% t he
angl e of gimAGkknati,en M3 B4 eqan i-Ng. ration,
t he i nput conveyor 1§f&t[tttﬁ§e§%w nng a%ydtﬁ%éc#?ciar gl ﬁtgﬁ%vﬁ?gﬁlgg the drum
are rot at . hgt,.w nd ' | S, :heat ta..t ragu 0 to 120
%éggltya?gbgg udi € 13"{15 héd %J'r}e%l%%itsgg HgtalhggB ?ogilheﬁ?l%uga%peni ng

C, prefe by nmeans of a burner, upp

34 and the t o] j 6,8t t i speed . of to 3. msec, preferably
2 sect ThaPeR SBEPARPSE PRy SRTEH 85 BERS b S FerdBe | mput
conveyo .S, operated _while the .drum 30 is i ntai.ned horizontally. The
mash- pr{éaégt sl%ZB,a i Eﬁaaﬁgeafﬁgd Wi%h 255£5°85- c%fy%tléﬂ%togot %E’ noi st ure
by the fi y_operation, are outpyf, at the rate of 2 to 4 kg/min, and
subsequ%%%ﬁ% gi%a?ns Ié?‘freac?r?'n‘f?y?ﬂel%m %ercﬁrﬁ% %té’ri‘rigz.‘)per@tf?qhdg%st 2004
After 2% to.48 mnu.testmgprefer ly 25 m'nuteS fromthe beginning of the

i nput t i NQT BPEF LYot D {HHE FHCER HipgoHbets<8¢ are drawn out by proper
openi ng of t openi n nd, cl osi ng unit t he out put, opening. At this
time, the dri -fgr%&(ﬂ% H‘Fé’ygbés a%chﬂVaFQBaFﬁ fR¥iggprBdsedMorti ons
for sone time ip the mxing rotary drying unit (the second drying unit))
all of YAiChedniPrgaueranti ey nef EDBJ é@?eﬁlpg L ReSHBPLWPAJ 1D/Pf Ggﬁi y. For
this reason, the mash-products may be bent if they are not dried evenly.
Accor di By, TPR2EY dBF Ul S@r RSt e nferQﬁﬁar%c?%o‘évéhﬁymaﬁhepﬁﬁgﬁﬂﬁﬁoduct s
must be dried until they contain the content of the noisture (25 to 35-~)
with whitedvikey midndtizpe hent od wwindexeagt thet heashorredugts. drying
unit (the first drying unit), and then the mash-products nust be adjusted
finely ¥#agnltinginomidiorn frday r diemsisiuds irptanedniini pgdest 8Py drying
unit (the second drying unit). Even if the content of the noisture in the
mash- prRERIERL | Hpumasit-enati gt ifrpn ecauynudatiing afi 8 pdanetwharéor m
since the anmount of the supplied hot wind is | ess, the mash-products

cont ai ity ht evinud stsineeadan Thkef ihet hdoyinaparni t yisetdssnigal oor
vaporizing the noisture to be dried relatively fast, and ones cont ai ni ng

| ess nudigwiuraer dioo nolhe t dkpihbedbwatrec affadhey afboessaird garenapshownng t he
noi sture to be dried relatively slow (referring to drying devices , TOUEI
RYQZO, imi KWkan KogyhdushithkudehailEBdbdeacyift@ion 46 iBe Atgustr 20080 980)
pages 12-135. As a result, the mash-products are dried uniformy at the
out put thEamofgwilllebki omiadedsting in the second drying operation will now
be described. The tenperature of the hot wind or the angle of inclination
of the drum B80risgadhestedstt Rierabyy idpdratiessi Mie tmasirgyodudtcd he
adjusting operation nore finely and easily than the prior art. In addition,
the angihd cof drcldinati®ns ofhidendsymB01i amadpust egh,t artehe npud maun af ter

the rate of 3 to 6 kg/min, and the drum is rotated at 4 to 5
rpm. The mash-products are dried continuously for 10 minutes
to 20 minutes while the hot wind having the temperature of
80 to 70T is supplied to the inlet at the speed of 6 to 8
m/sec and to the outlet at the speed of 4 to 6 m/sec. As

compared to the aforesaid patent, it is seen that as the



the drying operation, and at the sane tinme the opening-closing unit of the
out-put opening is fully opened, thereby it is possible to draw out the

. mash-products nore rapidly and easily than the prior art. Accordiqp tosfgﬁm
aspect of the nethod for drying the nmagh-products of the present %n@ s
the 2-step nethod for drying the mash-products conprises the steps of:
carrying out a first drying operation of the mash-products 2A;, and carrying
out a second drying operation of the mash-products 2B which has been dried
by the first drying operation. According to another aspect of the method
for dryifigwt mateasli- phedhotswohdt e preseatedNVERti OPeclEr SEEONKLEr Yi NQ
operation conprises the steps of: rotating the drum 30; bl ow ng the hot

w nd i nwanthe grimeSéksédy ovhag spleed idrsttils | Bt MishaPrddudt osdgto the
i nput opening 34 by neans of the input conveyor 12; dropping the input 11

13 Augushe?@04 faeehogr Q%@Chﬁls%Bg Rlduddze g liefcren 4t éﬁ@b@édﬁs%é ed
re

secondly in the rotating drum 30; and di schargi ng the second

mash- preduethe Hadhrpredudde diSeRarebRe@doPaHd %R ndh el Bk dehe it wi nd

used for drying is circulated during the second drying operation, and at

t he Sa”BuEEHEeEh@fU%%Q|H§sﬂ“d¥£d&bf§ngaagggeagéﬁwng SGRnd NG drp One

preferred enbodi nent of the present 1 nvention, uci ng starchy resol ution

subst anggomf QAn8¥ 2 Ig? ?ﬂéoégbttﬁba:_ gblebetthjo%\l%gl?”th%t gg)g:p%{%teﬁn‘#reofofvw ch are

as two tines as tha e aforesaid patent e ad rozen
mash- pr pgect St %ﬁ&rg&%&s a iy escribed process were cut by 1.0 mmin
S

t hi ckness) and then tran erred into the first drying unit via the input
24 havi ng he Som atth e or ST8eRIAE S AR AR RETS I Top ity 24 at
msec TRUHR ot M estatny oo tattidh GBS A e SPEREaeR. product s
o1 ont v R e e R "R b PR BRI BB AR BV RPELOR 11 oat
the out bt TEpdhi g 95 M& oBénchiGo that THb il prodedt SooptRgaE ¢
the. moi SR S IR bt PR YAnd g7 SEREP R AFELRY pRBUECOE BiSined 25, 75,
SUDSCUUETULY g WGBS P SfuEl o et exfranslSred) ILe e, oggopg grying

mixing rotary drying unit. The hot wind is supplied into the

rotarty drum with the wuneven surface such that the

mash-products are floated or flowed. As the drum is rotated,

the mash-products in the depressed portions are lifted to

the upper portion of the drum and then dropped so that the

mash-products are mixed with the hot wind, thereby the

drying operation is carried out. At this time, if the

rotating speed of the drum is increased, the number of

mixture between the mash-products and the hot wind is

increased, thereby it is possible to dry the mash-products

uniformly.

Referring to Fig. 2 and Fig. 3, a drying can 22 of the



hot wind was set to 110 C, and the speed of the hot wnd was set to

approximately 1.0 msec both for the input opening and the output opening.

. And then, the mash-products were blown into the uneven drum 30 rqh gﬁ 4
%nmu L %

()

9 rpm by neans of the input conveyor 1@. The blown semi-dried nmas
2B were mxed with the hot wind 24, and transferred to the output opening
36 slowy. Under this condition, the drum 30 was inclined while the out put
openi ng 36 was opened so that the nash-products 2B was di scharged by 3.3
kg/mn after 20 m nutes. The content of the noisture of the continuously

di schar gastdmms ey ey Gisi B oveds 1dr S déeCcot dtne 18whbbhesTaEhpd 2Rd devi ce

for drying the mash-products of the invention, the mash-products axe input

cont | nuGdRechurith (41 Abas! ofening 9RCTHIRL MipRlEdcRBINbEORRgheavi 1y,

dried with the condition hat hey are flat and they have t e noi sture

ith' i4C hy d qﬂﬂﬁy ayag} §§§%
ghccesg?ygFvgn%?ﬁg?mg?ggp&fﬁe mas ﬁ?g Egggear trans erra%pFo fﬁe second
2&2%?“?[%2* & Lbr#%‘%h‘% IR ‘é%%ﬁéﬂe%c%s’tﬁgﬁs T ey

f ast t h t he h
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he Etﬁkﬂ%ﬁ? E%%q#é S e B A it %%'r%n .Swi&%% Praiy
th th tl t

- profud L nARsS RERBRRRe Y2 et Sfféﬁinem’%%ﬁ% Artadi 19n%

t d d th d t t he used
hot wi nd .@5@1 ?8 thpoirafd phen v%a%%ﬁ%?“ﬁ ¢ etk s%%v";‘ec'aﬁ“s e Gner gy
Al's si.nce_the .angl e of |ncI| ation_of. the plunger can be adjusted after
t he dryllﬁgpﬁﬁgf‘g?aoﬁt PRE gre &’%%‘Plf pfblcd HePRATE M ﬁJed e

is provided at the other end thereof with an output opening
36. Two or more dampers are provided for adjusting the flow
rate of the hot wind 24, and a plunger 38 is provided for
adjusting the angle of inclination of the drum 30.

During the second drying operation, the input conveyor
12, the blowing fan, the discharging fan, and the drum are
rotated. The hot wind which is heated to the temperature of
70 to 120 T, preferably 100T by means of a burner, is
supplied to the input opening 34 and the ocutput opening 36
at the wind speed of 1 to 3 m/sec, preferably 2 m/sec. The
drum 30 is rotated at 6 to 8 rpm, preferably 12 rpm. The
input conveyor 12 is operated while the drum 30 is
maintained horizontally. The mash-products 2B, which are
dried with 25 to 35% of content of the moisture by the first
dry operation, are output at the rate of 2 to 4 kg/min, and

subsequently transferred intc the second drying can 22.



easily. 14 WHAT IS CLAIMED |I'S: 13 August 2004 1. A 2-step device for
dryi ng mash-products, conprising: a first drying unit (a flowrotary drying

,unit)(10); and a second drying unit (a mxing rotary drying unit)ﬁggééﬁt 04
wherein said first drying unit and saigl second drying unit are arra ?%
a series. 2. The device according to claim11, wherein said second drying
unit (the mxing rotary drying unit) (20) conprises: a drying can (22)

provi ded at the | ower side portion thereof with an input opening (26)

t hrough which the hot wind (24) is input, and provided at the upper portion

t her eof afitelt apo OWHPULOORRIINEed 28 hricFedadn Whish it vest gdohpt tend is
di scharged; a dzum provided at the part thereof |ocated inside the drying

can (22hedinhifel es ocand aneor r uGRhAGIRY ti ApdRidmde ofnéef | gpsggat ed
nmetal net, said drum being provided at one end thereof with an i nput

openi Ngma3f) pragdchel Nec PaRY dehit blle Apeprepért Nep&Ring b apnhout put
openi ng (36);
opening and closing unit of the output opening.

At this time, the dried mash-products may be
accumulated in the depressed portions for some time in the
mixing rotary drying unit (the second drying unit), all of
the mash-products are not subjected to the hot wind
uniformly. For this reascon, the mash-products may be bent if
they are not dried evenly. Accordingly, in order to dry the
mash-products evenly, the mash-products must be dried until
they contain the content of the moisture (25 to 35%) with
which they may not be bent to what extent in the flow rotary
drying unit (the first drying wunit), and then the
mash-products must be adjusted finely until they contain the
desired moisture in the mixing rotary drying unit (the
second drying unit). Even if the content of the moisture in
the mash-products input into the mixing rotary drying unit
is not uniform, since the amount of the supplied hot wind is
less, the mash-products containing more moisture can take
the heat capacity necessary for vaporizing the moisture to
be dried relatively fast, and ones containing less moisture
do not take the heat capacity necessary for vaporizing the
moisture to be dried relatively slow (referring to Fdrying

device, , TOUEI RY0ZO, nikkan kogyo shinbunsha, February 10,



two or nore danpers provided for adjusting the flowrate of the hot w nd
(24); and 15 13 August 2004 a plunger (38) provided for adjusting the

_angle of inclination of the drum (30). 3. A mxing rotary device &Pé dr¥&66h
mash-products, conprising: a drying cag (22) provided at the | owe Pete
portion thereof with an input opening (26) through which the hot wi nd (24)
I's input, and provided at the upper portion thereof with an output opening
(28) through which the wasted hot wind is discharged; a drum provi ded at
the part thereof |ocated inside the drying can (22) with holes and a

corr ugatbPordddas (132)1 ydeHfy trg.fslugrt-,cgﬁteeglagﬁt_ﬁl(r ??%% - SZ % d drym4bei ng

provi ded at one end thereof with an I nput openi ng being provi ded

at the thﬁﬂoﬁﬁﬂ%r%he&%@foWEthaBpeﬂiﬂgt opening (36); two or nore danpers
provi ded for adjusting the flowrate of the hot wind (24); and a plunger

(28] b oot o c3fe b 0LEEE ShokfecheLnk BRvAnD ShelBRAORUNLTD), 1, 4
out a figowt KEYHBECPRBEAL! FhePl c LG FRENF LT Q¢S RDY wind or the
angle of inclination of the drum 30 is adjusted, thereby it
is possible to carry out the adjusting operation more finely
and easily than the prior art. In addition, the angle of
inclination of the drum 30 is adjusted to the maximum after
the drying operation, and at the same time the
opening-closing unit of the output opening is fully opened,
thereby it is possible to draw out the mash-products more
rapidly and easily than the prior art.

According to one aspect of the method for drying the
mash-products of the present invention, the 2-step method
forl drying the mash-products comprises the steps of:
carrying out a first drying operation of the mash-products
2A; and carrying out a second drying operation of the
mash-products 2B which has been dried by the first drying
ocperation.

According to another aspect of the method for drying
the mash-products of the present invention, the second
drying operation comprises the steps of: rotating the drum
30; blewing the hot wind into the drum 30; throwing the
first dried mash-products 2B into the input opening 34 by

means of the input conveyor 12; dropping the input



carrying out a second drying operation of the mash-products (2B) which has
been dried by the first drying 16 operation, 13 August 2004 wherein said

. first drying operation conprises the steps of: blow ng the cut 13 August 2004
mash- products; rotating the drum blowiing the hot wind into the drunlgén%
di scharging the dried mash-products, and wherein said second drying
operation conprises the steps of: rotating the drum (30); blow ng the hot
wind into the drum (30); throwing the first dried nash-products (2B) into
t he i nput opening (34) by neans of the input conveyor (12); dropping the
i nput  mEeishp peddocs s( 288 iiMtw t bhel Ngles0 dohathhbe e drieedysesgndly in
the rotating drum (30); and di scharging the second dried mash-products (20

t hr ough selcendilychar ghegropasing 636, 36ai Sndadi yénsh §ﬁ€ t106 Hyshg being
circulated during the second drying operation, and at the sane tinme said

used hotrwedd rMaaing rdidsehay £ h ' | aj wher ei n
x ® grel. cBrodfte PRE 9_@5@%9)@;;@&1@% é‘)tp%ngtﬁe@él)

t hree danpers axe arranged at the input opening(34 portion

{her eof whepdinheneuimst wosal 1get3Pomscutyaiq (18 Hhopunaketialihgot W nd

is adjusted equally at said three position en the hot wnd S

during the seeend d@ryiing QRRAMUYN, Jndhe: ”?ﬁ@ogaﬁ%g‘egﬂk”%%? ylcslﬁegc{ m 4,

wherein said drumis rotatéd at 3 to 6 rpmduring t rst
oper at i Rt @qﬁhﬁigchfgdﬁgﬁéga_i s rotated at 6 to 18 rpmduring the

EXAMPLE

According to one preferred embodiment of the present
invention, reducing starchy resolution substance (for
example, D-sorbitol, millet jelly, etc.) amount of which are
as two times as that of the aforesaid patent were added, the
frozen mash-products 2A formed by a prescribed process wére
cut by 1.0 mm in thickness, and then transferred into the
first drying unit via the input fan 8, at the rate of 6
kg/min. In the first drying unit 10, the hot wind 24 having
the temperature of 70T was supplied to the input opening 34
at the speed of 7.5 m/sec and to the output opening 36 at the
speed of 5.5 m/sec. The rotating speed of the drum 30 was 4
rpm. The blown mash-products 2A were floated and flowed, and
then were moved to the output opening slowly. As the
mash-products were moved th the output, the rate of float
and flow were lowered. Under this condition, the drum 30 was
inclined while the output opening 36 was opened so that the

mash-products 2B was discharged by 4 kg/min after 1i5




17 second drying operation. 13 August 2004 7. The nmethod according to claim
4, .wherein the blowi ng tenperature of the hot wwnd is 50 to 70 C during the

. first drying operation) and the bl ow ng tenperature of the hot w !
'70 to 120 ~C during the second dryingpoperation. 8. The nethod aggéﬁéﬁ%%b&4
to claim4, wherein the blow ng speed of the hot wind is 6 to 8 msec at
the inlet thereof and 4 to 6 nisec at the outlet thereof during the. first
dryi ng operation, and the bl ow ng speed of the hot wind is 1 to 3 nfsec
during the second drying operation. 9. The nethod according to claim4,

wher ei nntilh@1t@syi Nohé | BBneEnkchesf | ERE Goiid1GRPes At itd i%oﬁ@i%@o&@lw nut ei)D

and the drying tine of the second drying operation is 20 to 40 m nutes.

The net dadcaeeged REshopebau®rs, 2uhgEEi fsthg content of the noisture of the
mash- products (2A) mhicﬁ axe blown into during the first drying operation

5 45 to 605, s@bdediien e0p! eBhaOhabhephBNLNEe i d e ML RLAAULL S, (2P)

whi ch are blown into during the secon rying operation is 11

ihe MelREE aeeend R AR 4o f UANGh EATRAES R} ARG W AN ;'eSSi ng

unit of the output openi'ng Tor adjusting the anou

b B R IR8 6 RSLNEL A8 LK Ao €14 APl L e the
set to approximately 1.0 m/sec both for the input opening
and the output opening. And then, the mash-products were
blown into the uneven drum 30 rotating at 9 rpm by means of
the input conveyor 12. The blown semi-dried mash-products 2B
were mixed with the hot wind 24, and transferred to the
output opening 36 slowly.

Under this condition, the drum 30 was inclined while
the output opening 36 was opened so that the mash-products
2B was discharged by 3.3 kg/min after 20 minuﬁes. The
content of the moisture of the continuously discharged
mash-products 2B was 11.5%.

According to the method and device for drying the
mash-products of the invention, the mash-products are input
continuously during the first drying operation, floated and
flowed heavily, dried with the condition that they are flat
and they have the moisture with - which any bending or
adhesion are not caused, and output successively.
Afterwards, the mash-products are transferred to the second
drying operation. In the second drying operation, since the

inner surface area of the drum is large, the drum are



18 13 August 2004 opening (36). 12. The nethod according to claim4,
wherein the fine adjusting of the content of the noisture of the dried

. mash-product (2C) is carried out by controlling the tenperature oﬁiéhe h8604

wind 24. i3. The nethod according to ggaim 12, wherein the fine akfj {884sh
of the content of the noisture of the dried mash-product (2C) is carried
out by controlling the angle of inclination of the drum (30) by neans of
t he plunger (38). 13 August 2004 19 2- STEP METHOD FOR DRYI NG

MASH- PRODUCTS AND DEVI CE THEREOF ABSTRACT OF THE DI SCLOSURE The present

i nventi gptatkedt es vexy@ NMefdwE, andrHeVi CRakax pdbrued sashy odygi.seq and nore
particularly to a 2-step device for drying nmash-products conprising a first

dryi ng eaich sfactbew10tad vh dEdENhdt)i indNd réireeEend gIyEoachai thd@ nixing
rotary drying unit), the first drying unit and the second drying unit being

arrange@ing i 25t d froy, i =Pk 0 t ig. 1
Ty Ny Ny N T NCE R &7 RS R ST AR R B REER el g2 -
Yh- # . . .

} xsni (%gagﬁé] c%v]vac%] c%?"f:% c%a] tcheﬁ C g]ué: g]ué: a] 8 g]eg éflg a] cgfga] %%T% aj 1c%] c37§a] c"a] cha

lca] ca] ggeabgal cf @] GRlscliCal e@U CHAEBAE of the moisture of the
mash-products more finely and easily than the prior art.
Consequently, it is possible to maintain the mash-products
under the optimal dried condition without any skill of
operators. In addition, during the second drying operation,
since the used hot wind is circulated and then reused, it is
possible to save on energy. Also, since the angle of
inclination of the plunger can be adjusted after the drying
operation, the dried mash-products can be discharged more

easily.
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wherein said first drying unit and said second drying
unit are arranged in a series.

2. The device according to claim 1, wherein said second
drying unit (the mixing rotary drying unit) (20} comprises:

a drying can (22) provided at the lower side portion
thereof with an input opening (26) through which the hot
wind (24) is input, and provided at the upper portion
thereof with an output opening (28} through which the wasted
hot wind is discharged;

a drum provided at the part thereof located inside the
drying can (22) with heoles and a corrugated portion (32)
made of teflon-coated metal net, said drum being provided at
one end thereof with an input opening (34), and being
provided at the other end thereof with an output opening
{36):

twoc or more dampers provided for adjusting the flow

rate of the hot wind (24} ; and
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3. A mixing rotary device for drying mash-products,
comprising:
a drying can {(22) provided at the lower side portion
thereof with an input opening (26) through which the hot
wind (24) 1is input, and provided at the upper pertion
therecf with an output opening (28) through which the wasted
hot wind is discharged;
a drum provided at the part thereof located inside the
drying can (22) with holes and a corrugated portion (32)
made of teflon-coated metal net, said drum being provided at
one end therecof with an input opening (34), - and being

provided at the other end thereof with an output opening
(36} ;

two or more dampers provided for adjusting the flow
rate of the hot wind (24); and

a plunger (38) provided for adjusting the angle of
inclination of the drum (30).

4. A 2-step method for drying mash-products,
comprising the steps of:

carrying out a first drying operation of the

mash-products; and

carrying out a second drying operation of the

mash-products {(2B) which has been dried by the first drying
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wherein said first drying operation comprises the
steps of: blowing the cut mash-products; rotating the drum;
blowing the hot wind into the drum; and discharging the
dried mash-products,

and wherein said second drying operation comprises the
steps of: rotating the drum (30); blowing the hot wind into
the drum (30); throwing the first dried mash-products (2B)
into the input opening (34) by means of the input conveyor
(12) ; dropping the input mash-products (2B) into the inlet
so that they are dried secondly in the rotating drum (30):
and discharging the second dried mash-products (2C) through
the discharging opening (36},

said hot wind used for drying being circulated during
the second drying operation, and at the same time said used
hot wind being discharged.

5. The method according to claim 4, wherein three
dampers are arranged at the input opening{34), the middie
portion therecof, and the output opening (36) so that the
flow rate of the hot wind is adjusted equally at said three
positicn when the hot wind (24) is blown during the second
drying operation.

©. The method according to claim 4, wherein said drum
is rotated at 3 to 6 rpm during the first drying operation,

and said drum {(30) is rotated at 6 to 18 rpm during the
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temperature of the hot wind is 50 to 70 T during the first
drying operation, and the blowing temperature of the hot
wind (24) is 70 to 120 C during the second drying operation.

é. The method according to claim 4, wherein the blowing
speed of the hot wind is 6 to 8 m/sec at the inlet thereof
and 4 to 6 m/sec at the outlet thereof during the first
drying operation, and the blowing speed of the hot wind is 1
to 3 m/sec during the second drying operation.

9. The method according to claim 4, wherein the drying
time of the first drying operation is 10 to 20 minutes, and
the drying time of the second drying operation is 20 to 40
minutes.

i0. The method according to claim 4, wherein the
content of the moisture of the mash-products (2A) which are
blown into during the first drying operation is 45 to 60%,
and the content of the moisture of the mash-products (2B)
which are blown into during the second drying operation is
25 to 35%.

11. The method according to claim 4, further
comprising an opening and closing unit of the output opening
for adjusting the amounts of the discharged mash-products as
means for adjusting the.content of the moisture before the

discharging the dried mash-products (2C) through the output
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adjusting of the content of the moisture of the dried
mash-product (2C) is carried out by controlling the angle of

inclination of the drum (30} by means of the plunger (38).
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device for drying mash-products comprising a first drying

unit (a flow rotary drying unit) and a second drying unit (a
mixing rotary drying unit), the first drying unit and the
second drying unit being arranged in series, and a 2-step

method for drying mash-products.

Fig. 1



