1 Descriptian EXHAUST CLEANI NG SYSTEM Techni cal Field The present invention
rel ates. t o an woPT46302 cl eani ng systemusing a filter for clari fRETEPIZALE26
di schargi ng an exhaust air containing contam nants generated froma
restaurant, a honme kitchen, conmbustion facilities, crushing facilities,
etc.. Background Art
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Conventional |y, as exhaust cleaning systens using filters for clafifying
and di schar gvog7/es6eaust air containing oily steam and dust gRGVERITEILG om
the kitchens used at food supply facilities of hotels, restaurants, Tenpura
restaurants and Yakitori restaurants and me ventilation fans, and exhaust
air containing contam nants generated fronfincineration facilities at waste
I nci neration plants, crushing facilities of quarries and clinker
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system 205 having a filter 204, such as a grease filter or a grease
separator, f.oW@AaH#M3B i ng and renoving tarry matters cont ai ni ngPGCT/IPYi0EREe
and dust from an exhaust air 203 is arranged in a bell nout h-shaped hood 202
expandi ng downward that is connected to an %xhaust duct 201, which is
connected to the outdoors and stores a fan, "and is arranged in a ceiling.
The filter 204 is, as provided by the Fire Service Law and vari ous
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and contraction in air flow that occur when the exhaust air 203 flows

t hr ough.. AndwWoy97a68a2pi d di recti onal conversi on and contracti o®CraP#1/41326 ow
an oil/grease content in the exhaust air 203 touches a wall surface and an .
oil content exceeding a prescribed quantity,is renoved. Further, the filter
204 is arranged with a formation faci Iitati%g nount i ng/ di snounting so that
a deposited oil/grease can easily be washed off by separation. Underneath
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2 part of the hood 202, and a trough 208 for collecting a prescribed
guantity or nmoe9nM63@zhe separated oil/grease and renovi ng the FOTIPSTISREe
t he hood 202 are provided. Additionally, the exhaust cleaning system 205 is
arranged in the hood 202 such that a plain %f the filter 204 is
approximately 45 degrees tilted in conjunction with a horizontal plain so
as to surely collect an oil/grease w thout causing dropping to a conbustion
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Meantime, in th ase of the exhaust cleaning system 205 havj Il ter
204 with th&q%&i% structure as shown in Fig. 22 through 25#’8’2/#%@?#&(3%(3

content in the exhaust air 203, when it exceeds the prescribed quantity,
flows out and is collected by troughs 206 and 208 arranged at the | ower
part. However, in the case of the filter 204 with the |ouver structure,
when the exhaust air 203 contains a tar matter containing dust, the
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in an environnert cont ai ni ng a lot of oil/grease. Further, an oil/grease
content that, we saszezenoved and flows through the filter 204 JdECTIPIHEOIBI an
i nner wall surface of the exhaust duct 201, degrading its exhaustibility,
and the oil/grease deposited to the inner vval7l surface of the exhaust duct
201 adheres in a tar formdue to a deposit of dust. Mreover, since this
tar formed oil/grease requires a troubl esone renpoval operation and invol ves

a danger of ignitjo en it Ls pxidized, a troublesone cleaning operation
of the exhaust détg?g! ﬁm@% é%o 2 This increases a cleaning cost. Al so,
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having fire nozzles, is arranged in the exhaust duct 201, an oil/drease
cont ent. t hatyd #4888z renoved and fl ows t hrough deposits and megirtypdnia1dzer a
fire extinguishing operation. Since maintenance is troubl esonme, a problem
IS an increase in maintenance cost. To copg with this, conventionally,
contam nants is separated and renoved by spraying a cleaning detergent to a
fl owi ng exhaust air, contam nants depositing to the filter 204 is washed
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However, i the‘case of a grease extractor providing an automatic cleaning
function w t hwa soaggmesi ti on such that a cleaning liquid is spr¢3gPeH01326
blown to the filter 204, it is necessary to collect an effluent containing

a washed oil/grease that flows through insi t he exhaust duct 201 or
nozzl e for spraying or blowng w thout disturbing a flow of the exhaust air
203. The structures are conplicated maki ng the production conplicated
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becones a large scale. Further. in the case of a conposition by which an

exhaust air VOPT42 t hrough a cleaning liquid or water, it i SHeRRFEALY O
take a long tinme for contact with a cleaning liquid or water to increase a

removal rate, which poses a problemthat ?¢1arge air path resistance is
generated and it is not possible to efficrently clean the exhaust air.
Al so, because of a fixed conposition to be attached to the hood 202, when

cooki ng using @i lygi censery, o kit chen, for exanple, a
col | ecti on rat% 0 %nqgcgpg‘%a@dgﬁl%r%a% é'-bs*@rbeéféoﬁt’dbﬁoﬁﬁ Ts&
extrenely decrgased, posing a problem of a degradation in a cooking
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Furt her, |n a househol d envi ronnent cont ai ning an evaporated oil/grease a
little, a prowp&Ae¥2a difficulty to secure a space to arrangePFREPHEIE6202
i nto which the exhaust cleaning system 205 is attached. It is an object,
therefore, of the present invention to proxife an exhaust cl eaning system
of which a cleaning of a filter. that is sGiTed by cleaning exhaust air, is
al nost unnecessary and a nai ntenance is nade easy:. an exhaust cl eaning
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.

exhaust cl e%iggﬂ %stemthat can be noved as required by a spgiaporoisse;
and a conpact exﬁaust cl eaning systemsuitable for a use environnent.

Di scl osure of Invention An exhaust cleanjng systemof the present invention
is provided with a main body having an ekiaust inlet into which an exhaust
air flows and an exhaust outlet fromwhich said exhaust air is discharged,
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means for hoving said filter to change a cleaning position of said filter
to be cleanegvdyngadzd cl eani ng neans. An exhaust air that floREHIIHPIRe
exhaust inlet into the nmain body is separated and renoved of contam nants
in the exhaust air that are caught by theqpqrneable filter while passing
through the filter that is arranged in thé main body and noved by the

novi ng nmeans, and since the contam nants caught by the filter are washed
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3/'1 Therefore. xhaust air that flows fromthe exhaust in L dsdshe
mai n body |¥'%%7()4§?°§t ed 4 lp @l s
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and renmoved of tontaminants in the exhaust air that are caught by the

per neabl e fi.lwen74i0te passing through the filter that is arraRgGEdPITP1326e
mai n_body and noved by the noving nmeans, and since the contam nants caught
by the filter are washed off when the filtfrsis cl eaned with an

I nconbusti bl e. vegetable cleaning liquid of "cl eani ng neans bei ng changed by
t he novi ng neans, cleaning operation are nearly automated. the exhaust air
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i nvention flows in and an exhaust outlet from which said exhaust air is
di scharged, #operédeable filter is fitted to the main body ande€rmo7mtd2éh

sai d exhaust

cl eani ng mean
i quid cont ai
mat eri al and

change the po
by nmovi ng sai
with the filt
mai n body fro

10
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20

25

air flowm in through said exhaust inlet is flow out. a

to clean at |least a part of %?e filters by using a clean
ning a mai n conponent of ani%e soap nmade fromtallol as a
a hi gher al coholic nonionic surfactant. and noving neans t
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fitted inside the main body and noved by noving nean, is discharged from

t he exhaust -W@PE#6382 the main body. In addition, pollutants cBGEHRIHI2E
the filters are cl eaned by cleaning nmeans with a cleaning liquid containing
am ne soap as the main conponent made from t7al lol as the material and a

hi gher al coholic nonionic surfactant with a change of cl eaning position of
at least a part of filters by noving neans. Therefore. exhaust air flewin
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caught with the filters are cleaned by cleaning neans with a cleanin

| i qui d .cont MOR7HG3®@ni ne soap as the main conponent made frorrﬂ’?a‘ﬁll’b'{/‘"g%‘ t he
mat erial and a hi gher al coholic nonionic surfactant with a change of the
position of filters novable by noving meapg Thus, cleaning work can be
automated to nmake cl eaning of the exhaust air efficiently, maintenance and
managenent can be easily done. easy treatnent, inconbustibility. easy
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Tnvention (s o SRS b Brind: o thrfadh PR R Bne Bode. Lnvert) on,
wherein the C eaning nmeans a Ceaning liquid and provided with
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an injecti‘on unit for injection said cleaning liquid to a part of the

filter. And -gJpévnede i s done by injecting the cleaning |iquidRGFIPAFOIRE t er
by the injection unit of the 4/ 1 cl eaning neans. Therefore, since

cleaning is done by injecting the cleani nglléquid to the filter by the
I njection unit
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of the cl eaquivﬁ g%ﬁns, automation is possible with a sinple conposition and
filter cleani 87' 2he done easily. Further, an exhaust cl earPGHIRYHLRM of
the present invention is provided with a main body having an exhaust inlet
into which an exhaust air flows and an ex t outlet fromwhich said
exhaust air is discharged; a perneable filter arranged in the main body and
covering said exhaust outlet; a cleaning neans for storing an
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And an exhaust air that flows fromthe exhaust inlet into the main body is
separ at ed andwoeataé®d of contam nants in the exhaust air that ®CFIeouasaze
whi | e passing through the perneable filter that is arranged in the main
body and noved by the noving neans, and thezfilter i's nmoved by the noving
means and is imersed at |east partially in Hhe I nconbusti bl e, vegetable
cleaning liquid of the cleaning neans by its position being changed to wash
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5 Therefore. since an exhaust air that flows fromthe exhaust inlet into
the mai.n botP 37463Rpar at ed and renpved of contami nants in t h&CEIREUYB26, ¢
that are caught while passing through the perneable filter that is arranged
in the nmain body and noved by the noving geans, and the filter is noved by
the noving neans and is imersed at |east partially in the inconbustible,
vegetable cleaning liquid of the cleaning neans by its position being
changed to was{, off contaninants caught, cleaning operations are nearly
automat ed, the exhalist air is efficiently cleaned, and nmintenance is nade
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from exhaust air, and can be used in an atnosphere receiving a_heat | oad.

In addition: WOSTAPntion has a main body having an exhaust i RCENPRYPIRG ch
exhaust air of said invention flows in and an exhaust outlet from which

sai d exhaust air is discharged. perneable figl gers fitted to the main body
cover said exhaust outlet, a cleaning nean to store a cleaning liquid
containing a nain conponent of am ne soap nmade fromtallol as a naterial
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in the main body through the exhaust inlet flows through perneabl e filters,
t hat is-fitt‘@ﬁﬁl’f‘@%e the main body and noved by novi ng neansECT/E97/01326

di scharged fromthe exhaust outlet of the main body. In addition, the
filters novabl e by noving neans cl ean aways tshe pol | utants, that have been
caught. are omersed in a cleaning |iquid of cleaning means containing

am ne soap as the main conponent nmade fromtallol as the material and a

least a part ofStha PSS Efﬁﬂéﬁf”%‘ B B R R e i By
body and 15 di soh rgzd%ﬁ% g LR U fone neraug Ll herp e the, i
pol | utants contglr_lje %t&eﬁxga%_st air gnth t he fll%Jer_}g Sy e
METNLVI-LVREAF DVREREEERLTENRS X
5 hTWV3d, 2O, BicmiBic L THRBENS < .
mEdEHFEL. PET. WRAZ2E T, &Y .
BEEL. ARBREOLDONFFL L,
Shic. HABWEOOBMBMESRC R, %e KM
2ZRIRF BN 2B BA0 BEH F 5 88 B % L 7 45
10 ZH L csEdHBELOCXER IO T W B, ¥ /o, 8@,
EHIC R, RERMCBEES NP EA0E —
BiiHBBT 24 - N—-—To-—-BLTo—BNREHREI N
TW3, £ELT. 20 -N—= 70 -FL4TR HEHE
46D BEH NI TA4SK D THACERINL TN B3,
15 O, GHRBEL2RICERRIOFCFTER D L 44
EhEBAEITR,. A -1 —7a0—-—B47> 5 8 B & 46
KA —-—N"N—-—7J7o0-LTHtHshsz, B, CO%kH
CHAOBRR., RBEENARC THENLET 3 7 4
LV E33N . BRBRIVKERTIEBELNLI XS KERE
20 ¥ h3d, TLT., &EBMEIN. &% > 741, LT
42% B L Bt B 43, BEH NV 7452 F L L HEHE
468 KA — N -7 0 -—BATR THBEBEE F BR4I48
PWHERIHhTW 3,
T h. BB HEE2ACR. BMERSDT 2R F50
20 P EJ/RINANTOVLVE, A, CORHFS50,. XES8



fol | oned by separation and renoval. The filters are noved by noving neans
to cl ean awayworsd/dpmi| ut ants. that have been caught, by i nmer siP&F/IRH7/@1326

i nconbusti bl e, vegetable, cleaning |iquid of cleaning nmeans with a change
of the position of at |least a part of the fibters. Thus, cleaning work can
be al nost automated to make cl eaning of the exhaust air efficiently,

mai nt enance and managenent can be easily done, easy treatnent,
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according to the above invention, wherein since the noving neans is

i ntended t oM@WE63%e filter while covering the exhaust out!| ePCEFEIVHA26
filter is noved while covering the exhaust outlet. And the filter is noved
whi | e covering the exhaust outlet by the pgying neans. 5/1 Therefore.
since the filter is noved while covering the exhaust outlet by the noving
means, it
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is possible to'prevent a harnful effect, such as clogging, due to

cont am-nant s waotk@oexhaust air being caught by the sane surf aRETIRRTOI¥6nce
conposition is sinplified, filter cleaning is nade easy and a catching of
contam nants in the exhaust air and filter ?I-fani ng can be done at a tine,
both a cleaning efficiency of the exhaust arr and that of the filter are

I nproved. Furthernore. an exhaust cleaning systemof the present invention
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Therefore, since the exhaust air is flown through the filter at |east
twice, a refoRdMM¥% e of contaminants in the exhaust air is iRGVEBIFNAN it
is able to clean the exhaust satisfactory. 6 Furthernore an exhaust _
cl eaning system of the present invention is $n exhaust cl eaning system as
clainmed in the above invention, wherein the Tilter is forned as an endl ess
bel t.
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. And the filter is forned as an endl ess belt. Therefore. since the filter is
formed as an'wQdréd82pelt, a freedomof filter arrangement is PRETBHOLES
productivity is inproved, and a conpact design is easily applicable. And an
exhaust cl eaning system of the present inveptgon is an exhaust cleaning
system according to the above invention, wherein the noving neans is

I ntended to rotationally nove the filter. Further, the invention has

filters - of sai gt rz cyl izndy i eal
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of the filte i cation of the structur®BCHIPHRL26

cl eaning means and al so easily allow the structure to inprove cleaning
efficiency by flow ng exhaust air through3fe filters in plural
frequencies. Further, in the invention, the noving nmeans of said invention
have a filter holding part to hold filters and driving neans to nove the
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Furthernore, the noving nmeans is intended to rotationally nove the filter.
Therefore, sWRPBM46I2 filter is noved rotationally by the movi RGTHEAHY2E
space required for noving the filter is small. and a conpact design is
easi |y applicable. An exhaust cleaning sysyemof the present invention is
an exhaust cl eaning system according to thé above invention, wherein the
nmovi ng nmeans is provided with a frame-shaped filter holding part for
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Therefore, since the frame-shaped filter holding part holding the filter is

rotational | yWa3%4eB0by t he driving neans, a space required forremgmgibe
filter is small and a conpact design is applicable.
noved while maintaining its shape as is, ﬁ@freby preventing a 7 damage
of the filter due to a | oad during noveneht

made easy,
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productivityywe&odsmeLved, and mai ntenance is nade easy. Furthesamimzninst he
I nvention the c?eaning nmeans of said invention has ultrasonic cleaning
nmeans to clean ultrasonically the filters, that is i mersed in cleaning
liquid. The filters imersed in cleaning 8idjuid are ultrasonically cleaned
by ul trasonic cleaning neans. Thus, the ultrasonic cleaning of the filters
i mrersed in the cleaning liquid by ultrasonic cleaning neans allows to

i nprove cl eani Bg.pelf @ ntmek and’ ckedh th@ ehdGsB: #ir Eefdi b ehit B Ho% a
long tine. Furthernore, the present invention. Furthernore, the invention”
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the filters, that is imrersed in cleaning liquid. The filters imersed in
cleaning | QR ¥748382 | t rasoni cal |y cl eaned by ultrasonic cl eRGTABIHRERS .
Thus, the ultrasonic cleaning of the filters imrersed in the cleaning
liquid by ultrasonic cleaning neans all to inmprove cl eani ng performance
and cl ean the exhaust air efficiently for a long time. Furthernore, the
present invention is provided wwth a nmain body having an exhaust inlet into
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unit for |nJect|n an inconbustible, vegetable, cleaning liquid to the
filter and cl &9\?%3% | east a part of the filter, and a novi nGRAERIIOF3¢
noving said injection unit of the cleaning neans to change a cl eani ng
position of said filter. And an exhaust ai éﬁﬂat flows fromthe exhaust
inlet into the main body is separated and ved of contam nants in the
exhaust air that are caught by the perneable filter while passing through
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cleaning liquid to the filter and is noved by the noving neans. Therefore
since an eXKA9M682r that flows fromthe exhaust inlet into PHETEEOL2 Body

i s separated and renoved of contaminants in the exhaust air that are caught
by the perneable filter while renoved of3gpntani nants in the exhaust air
that are caught by the permeable filter while passing through the filter
that is arranged in the main body and noved by the noving neans and the
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cl eaning operations are nearly automated, the exhaust air is efficientl

cl eaned, andWmPM6d¥ance is 7/1 made easy and it is easy tPHAHQrA132
easily to treat cleaning liquid containing pollutants that have been
renoved from exhaust air, and can be usedy bn an atnobsphere receiving a heat
| oad. Besides, the invention has a main body having an exhaust inlet to

whi ch exhaust air of said
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invention flows in and an exhaust outlet from which said exhaust air _is

di scharged VR%B#§H2permeable filters fitted to the main bodyPEH PR Hut
sai d exhaust air, that flewin fromsaid exhaust inlet, by flow ng through
sai d exhaust outlet, cleaning means havijg an inj ection unit to clean said
filters by |nject|ng a cleaning liquid - containing a main conponent of

am ne soap nade fromtallol as a materi al and a hi gher aI coholic nonionic
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perneabl e fil rs - fitted inside the main body - discharges fromthe
exhaust " out I"(&‘%S(g?“?ﬂ% mai n body. In addition, the pollutants -ngtﬁﬁ?f‘"w

the filters - are cleaned away by cleaning by changi ng a cl eani ng position
of the filters by noving the injection unit3 f cleaning nmeans to inject a
cleaning liquid to the filters - containing am ne soap as the main

conponent nmade fromtallol as the material and a hi gher al coholic nonionic

surfactant - by/Enift gy yednsgbiig hga4qhange @f £heg cRepniagypepi tion pf the

filters. Therefore, the exhaust air flewin the main body through the

exhaust inlet flzows fhrgue ﬁo?;?g? g%lﬁr—@ &n 3he mai n body and is
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caught by the filters are cleaned away by changi ng the position of the

i nj ection uMQ%%63¢2e injecting means to inject the cl eani ng PGTEEPTHOLI26
cont ai ning am ne soap as the main conponent made fromtallol as the

mat erial and a hi gher al coholic nonionic rfactant - to the filters by
novi ng neans. Thus. cleaning work can be al nost automated to nake cl eaning
of the exhaust air efficiently, maintenance and managenent can be easily
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S carried oyt .. 1.nj ecting the cleaning liquid fromthe upper
fl ow ng di r-ecﬁ?gﬁ“ég’pit he exhaust air to the filters in the inj %ﬁ/ﬁ?ﬁﬁﬁsgﬁ.

Therefore, cleaning carried out by injecting the cleaning liquid fromthe
upper side of flowing direction of the ex#4alist air to the filters in the
injection unit allows to clean efficiently the filters easily preventing
I njecting the cleaning liquid to the outside. easily collect an injected

cleaning |iquig ahdid he ¢ eanilngy| 8 §ui d6Bont afiMarledyby) 3th But&ni@ Hotyake
the structure sinple. Further, in the invention, the cleaning |iquid of
said inventiong S I nconbusti bl e, and vegetable. Inconbustible. and
vegetable cleaning liquid is used.
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7/ 2 Thus, t I nconbusti bl e, and vegetable cleaning liquid allows to
handl e it egg?lg?ﬁsstg% eat easily the cleani ng | i qui d cont am'gnat'é(il(c‘i'”f?i}wml326

pol lutants renmoved fromthe exhaust air, and use it in an atnosphere
receiving a heat load. In addition, in tjeinvention, the cleaning |iquid
of said invention contains am ne soap as the main conponent made from
tallol as the material and a higher al coholic nonionic surfactant. The

cleaning |iqugd®ficsadd i plert iPnIceRt @ M NG 381 Ne s50RP #S,tNE Ry
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conponent nede fromtallol as the material and a higher al coholic nonionic
surfactant i's WREWMhus. the use of the cleani ng liquid of saiRCT/IRIEMII26ON

cont ai ning am ne soap as the main conponent made fromtallol as the
material and a higher al coholic nonionic gugfactant allows to yield easy
treatnment. inconbustibility. easy handling, and the higher cleaning
performance and clean the exhaust air well efficiently and stably for a

o a0 exhaust T enning2s iat SmibctorBi oo o it ooyt HHE P E BePern ¢ e
filter has an inopmuskiRil ity op ggnancomgustipl bty 3pda gopr sl on
ERNMNBEOHEIBLEBERXKISEEMRT = 3,
K. B20FXHOBREESE L IRLZVWLE 1 3
5 M2 2BLTBEHT 5., |
COR1IIRATVLILELIISRIEFTE2OERO
FRERI. BIRZV LEIRNERTEROREED &
SEMEEBBAEREBRELALOTS 5,
TRDLDE, B1LIKBTWLE L3RIk . 81
10 RPFIBZBET. COKIBZHILE. THEECHANRD
%Qéﬁﬁmbf:%ﬁﬂt‘é\i:ﬁ%dﬂgéﬁil:%ky;
NINPFBMOFF SN A M EBEONIOEBEOBR L -
7-F822FLTWVWE, k£, 7 - F820K HED
BMI0KR. 77 v83%F LK Y7 b4 EEH
15 ERRHT 2 X5BIFSATW 3B,
TLT. 7-FROTFTHRAED IR, L THmEK
B> THARMERT Z2BBERO M T T B85
IR ENERARCBRY ATV 3, 0 KMEBI5K.
MFBEICTT7 ~ FR2EMOMY Oh 3 Ls®MBEETE
20 THHECERRORENE 75 > YR icHLAT
MUIL KX EAH L cBEIAhTVWE, 2 LT, &
FIL LD, RS TENTLET 3 @608 ic 8 5 x
hTw 3,
F . 7 - F82WIiT iz, X BLEEREKIIHR
20 b ohTw i3, COoOFRIELEREAGEIIR., B



And the filter is formed incombustible or noncombustible. Therefore€, since
the filter i WOXYMAE i nconbusti bl e or nonconbustible and corr 8€TgRI7/01326
resistant, the filter is not deteriorated by cleaning using the cleaning
liquid and can be used even under an at rmslﬁgere in which it is subject to a
heat | oad and the cleaning efficiency of t exhaust air is stable in a

| ong period. On the other hand. an exhaust cleaning system of the present
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8 wires or gat her%gqslender thin metal sheets. And at | east ei ,%132

gat her ed slet%eal wires or gat hered sl ender netal thin shee orm?he

filter. Therefore, since at |east either of gathered slender netal wires or
gat hered sl ender netal thin 45
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sheet s fornk%gng%h}er, sof t ness. noncombustibility, corrosion resistance
and a high strength can easily be obtained, production is nmdCTeRIYIBe

productivity is inproved, and a low price is possible and the cleaning
efficiency of the exhaust air is stable ifiga 1 ong period. An exhaust
cl eaning system of the present invention 1s an exhaust cleaning system
according to the above invention, wherein the filter is forned with
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stable in a Iongq(léerl od. Furthernore. an exhaust cl eaning syst@éﬁ%?,hﬁ%

present. is afy Mt cl eani ng system according to the above in _
wherein the main body has a |l eg part that nounts the main body to nove on a
floor surface. And the main body has a |4d part that nounts the main body
to nove on a floor surface. Therefore, since the main body is provided with
the leg part that nmounts the nain body to nove on a floor surface, an

exhaust air cgn,bezckpakedkedf i-si gntll(y4 byinpvisgot Iy MRt Podp whiseazopi ng
with a condition the exhaust air is generated.
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An exhaust GL835ud3e, System of the present invention is an exﬁqﬁihgghﬁﬁging
system‘accotding to the above invention, wherein the cleaning neans 1s
provided with a cleaning |liquid supply/di scharge nmeans for supplying and
di scharging a cleaning liquid. And the dl8aning means is provided with a
cleaning liquid supply/discharge neans for supplying and di scharging a
cleaning liquid. Therefore, since the cleaning neans is provided with a

cl eani ng | i g dRs@bpPy Udi AcBaride19eand for I ulIpESi by st A seh& gi ng a
cleaning liquid, a supply to the cleaning nmeans and a di scharge of the

CupolyT i schar oo rebns ot L0 BN Y, DTS RRIRAC R BRGE L % 7
A NI RFEWINI ZH LTV, CO074 LI RE

Il B, VY7 REERThBAREICEI0S 25

5 O¢3AEELI09 2HL. ABFI00 oFmHB &
FEiIc#EBRBEHMI00, 110 EBELTERSALTL

5. ¥l 74NV BEEHRIIL OFREHLI10 ,

110 AR ET 3L LRI RES R, BE W

106 " HAETELAEMI1I2 BT OATWSE, X

10 Dics ABHLIY o —FEMIcB. BFEAKY v 7K
| T 2T ABEOWBEMI KBRYS>hTYV
3. . T4NSBEEHIIL Rtk B108 » 5
WBEAML110, 110 MicBELT, LESEROF
BERABEAF Y LABABRKE OSBRI LT~

15 vy PREEBM S EBAREO 7 4 L5115 NER
ThTWVW3E, COT7 4 VIPERFEIIL RIKCT7 4 V¥
115 EFIHLTI74 L 7&10T BRI A TS,

" ZLT. IO T4 M5 EIT R, BEML106 O
HEXERABH1IL CREI A TWVWE, T, X&F

20 — 2104 @K M103 1o W M H 113 O 5 M A X
J%L‘t\gﬁﬁﬁ!_ﬁlm ORPMIKHMADIINLNET 3
AT I TELT, K&y - 2104 AT T 4

M EIT OB LEBEOGLE LTE - ¥ 26Kk &
pEERTFHEKERIh T3, CoBEHLH113 2

25 M RFMLI03 OB RREFET 2 LR LD, WADIYI

7

i

(X}



soi ling ot her parts. 9 Further, an exhaust cleaning system gof the
present *i nverWP9H46382 an exhaust cl eani ng system according to t RETARYPAs26

i nventi on,

wherein the filter is covered with a flow restricting body

having flow holes that do not allow a |Iigegar flow of an exhaust air.
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And the filter is covered with the flow restricting body having flow hol es
that do*not Y¥PPH#30%e |inear flow of the exhaust air. Theref REK/IRIHEALIG nce
the filter is covered with the flow restricting body having fl ow hol es that
do not allow the linear flow of the exh t air and the exhaust air is

cl eaned while flow ng through the filter after flow ng through the flow
hol es of the flow restricting body and being renoved of contam nant in the

exhaust air, 0 | aaNndy I i Ll her,is decke , 1a

cont am nant }@rrf)va a%tng ﬁf@ghﬁ)y 'i:fl I}\_Ik% ﬁp?g\édf‘ ?c \egﬁie%g L

per formance i@ | nproved, and the exhaust air is efficiently cleaned and the
cl eaning effirci%ency of the exhaust air is stable in a | ong period.
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An exhausf cl eani n system of the present invention is an exh féy i.ng
systenraccordyﬂawT % he above invention, wherein the cleaningaﬁég '7ﬁ§§6a

receiving tank with a plain area equal to or exceeding that of the filer
and arranged underneath said filter. And ghp receiving tank with a plain
area equal to or exceeding that of the filter is arranged underneath the
filter. Therefore, since the receiving tank with a plain area equal to or
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Further. an exhaust cleaning systemof the present invention is an’ exhaust

cl eani ng sy3¥@AaT/460Z| ai med in the above invention. wherein tRCTEHINOIB6Y i s
equi pped with a fire detection neans for detecting fire and a shutter body

for closing the exhaust outlet. 10 the main body is equipped with a
fire detection neans for detecting fire ahd a shutter

H 5,

TROLE, BIEHLWVWLILEIRIERT EEDERE
DT 4 NIBLEARKCERBRLULEEER L TTEH
AELEBRIT7 405120 2B T 5. ©.L Ty

5 IOT4AS120 ORFHAOTMBEE . %% KM
Z2AKNBLTEHEEHEECR T AEEH121a, 121a
KBEdT 5., 6k, LHMNBETZ2EE&EEH121D,
121bic MBI OHI0E RAMECES &5 B &S,
LT —FodE#El2la’ T s sttty 7

10 47120 XY v v O EK3EBER O, i FD
El&immlac:%%mBnrnxf;ﬁzﬁ}ﬁ%%ﬁéna/
Lok, ¥FTBHT 5,

SO 1 6REARTHIBRILLERARAK122 O R
kEhid. 7405120 2R RiCEBRLTLCTDHHE

15 SBRS5%2 74104120 CEHBEMRBIEZLILENT
. BB TE B,

Fhy 7405120 REBRTH 3D, BEHR
121a, 2IbR WE F R ABCHIET I ENRTE 3,
BRI, T4NM5120 0 BRAPXBERTE, BRTFE

20 B2 ETE S,

8. CO0F1 6K RTERBROERBITE W T,
T4 NP 120 BV v v DK B EBATEERL X)L
R LTHBLELE, Zofh, AARREL THS
JUCBELISBHERT IO K. — MBI 7 4 05 4&E

25 125 THER L. 074 V2 E&E125 ERITER XHE



body for closing the exhaust outlet. Therefore, since the nai '

equi pped Wﬁtwvgg}'/fqagz det ection neans for detecting fire and a%‘%ﬂ%ﬁpﬁ%dy
for closing the exhaust outlet, a fire, if any, is prevented frominvadi ng
into the system by closing the exhaust. oft3 et by the shutter body, and

t hereby danage by a flanme can easily be prevented. Furthrenore, and since
the shutter body is provided at the exhaust. outl et where the exhaust air
that is nostly rengved of -gopt awi gangs flows, the shutter body is not
soiled with contam nants and can nor maTIy operate, and mai ntenance can
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Fig. 1 is a front sectional view show ng an enbodi ment of an exhaust

cl eani g syWQH#46302t he present invention. Fig. 2 is a parti aPCFJIRAWH RSy
perspective view of the above. Fig. 3 is a perspective view showi ng a
filter part of the above. Fig. 4 is a pegrgpective viewof a filter part
show ng anot her enbodi nent of an exhaust cl eaning system of the present
Invention. Fig. 5is a front sectional view show ng still another
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Fig. 6 is a artlall cut away perspective view of the above.
front secti® showi ng still another enbodi nent of an e)j{%ﬁ;ﬁofsz@

cl eani ng system of the present invention. Fig. 8 is a front sectional view
showi ng a periphery of a main body case spdsi ng still another enbodi nent of
an exhaust cleaning systemof the present invention. Fig. 9 is a
perspective view show ng still another enbodi nent of an exhaust cl eaning
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above. Fig. 11 is a perspective view showing still another enbodi ment of an
exhaust *cl e¥¥? #¥#63¢%t em of the present invention. Fig. 12 i sPQTIPeTN1326
sectional view of the above. Fig. 13 is a partially cutaway perspective

vi ew show ng the exhaust cl eaning syst of the above. Fig. 14 is a front
sectional view showing still another enbodi nent of an exhaust cl eaning

THST3HLAELLBCFIBEXH 3,



syst em of the present invention. Fig. 15 is a partially cutaway perspective
vi ew of *t he "a¥Q9#463p2g. 16 is a front sectional view showi ng s¥¢F’F1’93f%%2ﬁer
enbodi ment of an exhaust. cl eaning system of the present invention. Fig. 17
is a front sectional view showi ng still gt her ermbodi nent of an exhaust

cl eani ng system of the present invention.
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Fig. 18 is a partially cutaway perspective view of the above. Fig. 19 i's a
front secti WeA7463®w showi ng still another enbodi nent of an BRKEARIN01326

cl eaning system of the present invention. Fig. 20 is a .perspective view
showi ng a conventional exhaust cleaning gygtem Fig. 21 is a front
sectional view of the above. Fig. 22 is a sectional view show ng a | ouver
structure of a grease filter of the above. Fig. 23 is a sectional view
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Fig. 24 is a sectional view showing a |louver structure of a grease filter
of still anoW@974830&enti onal exhaust cleaning system Fig. 25PGHIRS701326
sectional view showing a | ouver structure of a grease filter of still '
anot her conventional exhaust cleaning sy Best Mbde for Carrying CQut
the Invention Next, an enbodi nent of the exhaust system according to the
I nvention is explained hereunder, referring to the drawings. n Fig. 1 and

Fig. 2, a nunghale i g, a kit Gltep) ESkenk #pdel bp Kitchen system 1 has a
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conbustion system4 having a fire source 3, such as a gas range on which a
cooki ng dewyoe7d30an be nounted, and an exhaust system 6 forPCUERTAF24N

exhaust air 5 generated curing cooking and di schargi ng the sanme outdoors. :
Al so, the exhaust system 6 has a hood 8@? ached to a ceiling, not shown in
the draw ng, of a kitchen 7. The hood 8 nearly a box shape with an inlet
opening 9 that is opened in an |ower face and forns a di scharge opening 10
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of a fire; Addftionally, the fire danper 11 may be operated -
open/ ckose t KO {i4e¥ar ge opening 10 or actuated by a detecticn#%ﬁiéﬁ@%ﬁgor

for detecting snoke, a flane, heat 12 and the |like, not shown in the
drawi ng. Further, at a periphery of the inl6el opening 9 of the hood 8, for
exanple at a front and both
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sides, an internally bent concave trough 12 is provided. Al so, at_. 'per
part of the'WOAIM48302an exhaust duct 14 is connected, of mhichpsﬁﬂpgﬂﬁggs

connected so as to cove the discharge opening 10 and the other end has a
fan, a blower and the |ike that run outdoors and are not shown in the
drawi ng. Further, in the hood 8, a mmin body of exhaust cleaning system 15
I s arranged. Here, the main body of eﬁ22¥8t cl eani ng system 15 has a pair
of end plates 16, 16 that are forned | y as an equal -1 eg trapezoi dal
plate with a heat resistant and corrosion resistant nonconbustible
material, such as a stainless steel plate, and a main body case 18 that is
formed in a box shape having openings in uqqer aqﬂ Ioggﬂifaces and

expanding upward with a pair o 6

al

[ 16172\ (&

| 5CTRY

| 23

2 5

i 40

i 47

i

|

!

.

|

|

|

!




side plates 17, 17 that are formed in a nearly rectangul ar plat |
stai nless st &) IM6M2es and are provided at side edges of thes}%ﬁﬁ‘%{ﬁg}%s

16, 16. Additionally, one of the end plates 16 is provided with a nearly
circular inspection hole, which can be freely opened/cl osed by a cover (not
shown in the drawi ng) and through mhiq%/?n i nsi de of the main body case 18
can be checked, is provided, the pair 68fside plates 17, 17 are formed in a
frame shape that respectively open inlets 19, 19, and an air that flows
fromthese inlets 19, 19 into the main body case 18 is @/scharged from an
exhaust outlet 20, an opéning of the upper face of the Makn Zgody,sase 18.
Further, the side plate;17 is arranged so that a plain PS appr oxi ly 45
degrees tilted with //
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regard to a al direction. At a |lower part of the main 18,
a box- shapedugf&é. g liquid tank 22 that opens its upper facgggg¥%@ﬁ?§
cover the opening at a lower face is provided as a receiving tank. On each
i nner face side of the side plates 17, 17 of the main body case 18, |ouver
type grease filters 23, 23, as flowrestricting bodies, are attached to be
freely mounted/di snounted so as to cl8 the inlets 19, 19. Additionally,
the grease filter 23, like a conventi okdl grease filter, is a |ouver
structure having nmultiple flow holes (not shown in the draw ng) through

whi ch the exhaust air 5 flows, is attached to the side plate 17 that is
tilted approximately 45 degrees, and is

Y 4




fornmed so that’ depositing contam nants, including oil/grease and tarr}/
matters, do' WR9HU4GIR Meantime, to prevent contam nants from d¥ 1326
col | ection nmenber may ot herwi se be provided. Further, :underneath the mai n
body case 18, a flat-saucer-shaped collection part 24 is provided for
collecting a liquid that drops fromthe mai n body of exhaust cleaning
system 15. At the main body case 18, r y shafts 25a, 25b, having an
axial direction along a direction opposfdle fromthe pair of end plates 16
and both ends of which are held to freely rotate by bearings that are not
shown in the drawing and are respectively provided at the end pl ates 16,
16,
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13 are arranged with a plural nunber, three pieces, for exanp

rotary ‘shaf t WOHHE3B5H are arranged so as to come to vertexeslpg?"%;ﬁozgzrﬁl y
reverse triangle along the end plates 16, 16 in shape and the rotary shaft
25b positioned below is positioned in the cleaning liquid tank 22. Al so,
one of the rotdry shafts 25a is projected at one end fromthe end plate 16,
and an out put %51




shaft 27 of a notor 26, as a driving means arranged on the outer face side
of theiend PVOPO46920f the mai n body case 18, is connected t oPEHIPHWIct ed
end. Additionally, the notor 26 is supplied with and driven by a conmerci al
AC power source that is properly phase-controlled by a control neans, not
shown in the drawi ng, by way of a power cable 28, and thereby a noving
means 29 is forned. Also, at both engs/gf the rotary shafts 25a, 25b, gears
30, 30 are provided, and the gears 3 7230 are spanned wi th endl ess chains
31, 31 so that the rotary shafts 25a, 25b rotate in the sane direction
driven by the notor 26. To the chains positioned at both ends of the rotary
shafts 25a,
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25b, both side edges of an endl ess-belt-shaped filter 33 are 0 as
to condect tWOAT4$M2 filter 33 is, as shown in Fig. 3, fornedgéﬁﬁﬁgﬁﬂmg
endl ess net 34 forned in a nmesh shape with stainless steel wires, for
exanpl e, and both ends of which are respectively attached to the chains 31,
31, and a mat part 35 gathered into a mat formw th stainless steel wres,
for exanple, and nonolithically provigﬁ? to an outer face of the net.
Additionally, for the stainless steel”@fres conposing the filter 33, for
exanpl e, a 100um thin-w re-shaped stainless steel wires or a
sl ender-ri bbon-shaped stainless steel sheet are used, and the mat part 35
Is gathered into a fibrous mcrofiber and forned in a perneable mat shape.
Further, the filter 33 of itsmboth ends is
N

A =




attached to the chains 31, 31 that are spanned to the rotary shafts 25a
25b, wHich Ar'¥O&76MZed to cone to vertexes of a nearly rever sBCTIPHAIP2S
and is formed in a nearly triangular tube shape having a space 36 forned
inside so that a | ower end corner is positioned in the cleaning |iquid tank
22. Additionally, the filter 33 is, at its upper face of a part spanned
between the rotary shafts 25a, 25a, Iq%gted nearly at the sanme position
with an upper edge of the main body ca%@f18, and the upper face part

cl osely covers the discharge opening 10. Also, the filter nearly touches
and adheres to each inside face of the grease filters 23, 23 at its outer
face of a part spanned between
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the upper rotary shafts 25a, 25a and the |ower rotary gﬁgft 25b. Further, a
plain area of the filter 33 covering an upper part of the exhaust outlet 20
is nearly the same as an area of an upper opening of the cleaning |iquid
tank,zamnnaﬁﬂpy viewin a plan, the cleaning liquid tank 22 is the sane as
br slightly larger than the filter 33 so that a cleaning liquid if dropped
fromthe filter 33 can be colleét d by the cleaning liquid tank 22.
Additionally, since the grease /%Eter 23 is a louver structure, oil/grease
and tarry matters




14 adhegiﬁg;}o'the 8rease filter 23 and a cl eaning quuid and the |ike
dr opped” f r omWP27463P2 er 33 are lead to and coll ected by the cl®aHIEFOrI28ui d

tank 22. Also, the grease filter 23 is not required to have such a high
removal rate as is conventionally required for contam nants. That is, since
contam nants are renoved by the filtef023, renoval may be just

suppl enentary or al nost zero, and a c ruction that sinply nmakes the
filter 33 invisible froman outside for protection and functions as a cover
to prevent an externally noving cooking device from being caught by the

b




filter 33, is_enough. And the main body of exhaust cleaning system'l5 i S
cl osel y" att acWEWM83®hat an upper end of the main body case 18PEFIBIHOIBIe
di scharge opening 10 at an upper bottom face of the hood 8 and connect the
exhaust outlet 20 of an upper face of the main body case 18 to the

di scharge opening 10 under an airtightf dition so as the filter with its
upper face to close the di scharge openi 10, nanely to cover the sane

wi t hout any cl earance. Additionally, the mai nybody of exhaust cleaning
system 15 is fornmed of its exhaust air path se that the exhaust air 5 that
flows fromthe inlet opening 9 of the hood BV nanely the exhaust air 5

containing an oil/grease evaporated from
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cooking oils duriqg cooking and tarry matters formed with an oil/qgrease by
adheririg to" X¥PPHMMst is passed through the inlets 19, 19 of P¢HIPHRIRPS
body of exhaust cleaning system the grease filters 23, 23, side faces of
the filter 33 adhering to the grease filter 23, the space 36 in the filter
33, the discharge opening 10 where the fire danper 11 is provided by way of
the upper face of the filter 33 coveri t he di scharge opening 10, and the
exhaust duct 14, and is discharged outdédérs. An upper part of one end of
the cleaning liquid tank 22 is connected to a tank 41 for storing a
cleaning liquid 40 that is attached to a front face of an outer surface of
the hood 8 by way of a




supply tube 43 having a supply valve 42, and the cleaning |iqyj |
suppl i éd froWMAHEI2nKk 41 by way of the supply tube 43 and stg?gwﬁdl?’??e
cleaning liquid tank 22. Additionally, the cleaning liquid 40 is, for
exanpl e, mainly conposed of an am ne soap nmade of tolu oil conditioned with
an oleic acid and a linolic acid extr ed fromplants, such as pine, and
the amne soap is mxed with a higheri%i ohol i ¢ anionic surfactant.
Incidentally as a cleaning liquid used*for this purpose, one that has a

hi gh cl eaning perfornmance particularly with respect to oil/grease, has an
antimcrobial activity, is neutral, does not contain antiseptics and
phosphorus, and is colorless and nonconbustible, is desirable.




Further, to a bottompart of another end of the cleaning |iqui a
di schar'ge t UWO W@y ng a di scharge val ve 45 for di scharging Pgﬁéﬁ%‘ééﬁq ng
liquid 40 stored in the cleaning liquid tank 22 is connected. Also, to an
upper part of the other end, one end of an overflow tube 47 for regulating
the cleaning liquid 40 stored in the cleaning liquid tank 22 at a constant

volume is 15 41




connected, and if the cleaning liquid 40 is supplied to the cleaning |iquid
tank 22 excewoisgesone prescribed vol ume, an excess volume is BGERPYT 6and
di scharged fromthe overflow tube 47 through the di scharge tube 46.
Additionally, a volune of the cleaning liquid 40 is set such that the
filter 33 at its lower end positioned in the cleaning liquid tank 22 is

i mrersed in the cleaning liquid 40. Thus,,ﬁycleaning liquid
suppl y/ di scharge neans 48 is formed with t E1c|eaning liquid 40, the tank
41, the supply tube 43 having the supply valve 42, the discharge tube 46
havi ng the di scharge valve 45, and the overflow tube 47. In the cleaning
liquid tank 22, a trenbler 50 generating fine vibrations is arranged, and
an
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uItrasonlc cle n|n ans 53 that is connected to an ultrasonig ciyransn1
51, arrénged"%ﬁl ‘T%P%)nt on an outer face side of the hood, wi t FCHIPRA2;
52 is formed with the trenbler 50. The ultrasonic cleanlng means 53 is
conposed such that the trembler 50 vibrates by an operation of the
ultrasonic transmtter 51, the cleanin% quid 40 stored in the cleaning
liquid tank 22 ultrasonically vibrates ﬂ%fpltrasonlcally clean the filter
33 a part of which is inrersed in the cleaning liquid 40 in the cleaning
liquid tank 22. Thus, a cleaning neans 55 is fornmed with the ultrasonic
cl eani ng means 53, the cleaning liquid supply neans 48 and the cl eaning
liquid tank 22.
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Further, in the cleaning liquid tank 22, a gauge, not shown in the’draw ng,
i s provi ded ™WOPHEEPI tate an external visual check of the cl eRGTARITPEES d
40. Next, an operation of above first enbodinment is described. First, the
tank 41 and the ultrasonic transmtter 51 attached to the hood 8 are
respectively connected to the nmain body of exhaust cleaning system 15 which
I's previously assenbl ed inside the hood and t hereby the exhaust system6
is formed. After the cleaning liquid 40°%/2%filled in the tank 41, making
sure that the discharge valve 45 is closed, a prescribed volune of the
cleaning liquid 40 is supplied to the cleaning |iquid tank 22 of the main
body of exhaust cl eaning




system 15 by en| the supply val ve 42, while observing a gauge not shown
in the drawin |onaIIy when t he cleanl ng liquid 40 is fP&EXAPITIOLI26
exceedi ng the prescrlbed vol une, an excess volune is overflown and

di scharged fromthe discharge tube 46 through the overfl ow tube 47.
Thereafter, suction is performed by operating a fan and a bl ower, not shown
In the drawi ng, of the exhaust duct 14. her, the filter 33 is
circulatingly and rotationally noved by ogdrating the notor 26 and a
cooking preparation is done by operating the ultrasonic cleaning neans 53.
Next, a cl eaning operation of the exhaust air 5 by above-nentioned

enbodi ment is described.
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By cooking, | f oil/grease is generated and an air contgl i :
vapor, hanel§w¥%28é9ﬁaust air 5 is absorbed fromthe inlet opéﬁbﬂgg%ﬁk%f
t he hood 8 by an operation of the fan and 16 the bl ower. Further, the

exhaust air absorbed into the hood 8 is absorbed fromthe inlets 19, 19 of
the mai n body of exhaust cleaning syst;5115 and is flown nonlinearly

1

t hrough fl ow hol es, not

%zo@




shown in the draw of the grease filters 23, 23. Wile flow h
t he grease fﬂ???&hgg? a part of dust, oil/grease and tarry nar?g?gﬁgﬁﬁgﬁr
deposit and are separated and renoved fromthe exhaust air 5. Also, the
exhaust air after passing through the grease filter 23 passes through a
side face part of the filter 33 that is closely adjacent to the grease
filter 23 and flows into the space 36 i2@fhe filter 33. Additionally, in
flowng through the filter 33 which is f d with gathered fine stainless
steel wires, the exhaust air 5 flows nonlinearly through a narrow cl earance
of stainless steel wres inside the filter 33. Further, since the filter 33
is formed with gathered fine stainless :
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steel wres, whtsﬁmﬁﬁﬁc' fic surface area is large conpared to tp@r,gf@mgzs
filter*23, 'a ow path through which the exhaust air 5 flows is very

narrow, and what is nore, like the grease filter 23, contraction is
frequently repeated, and thereby contgyt ants in the exhaust air 5,
including fine dust, oil/grease and t matters, are nostly caught by the
filter 23 and are separated and renoved. Further the exhaust air 5
absorbed by the space 36 flows through an uppergﬁgrt of the filter 33. By
flow ng through the filter 33 again, action contam nants in
the exhaust air 5 are al nost conplete y s parnated and renoved and the
exhaust air 5 is cleaned. By way of t/h “27?
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G sen 0 of the f . - PCT/IPQ7/31326
~di scharge opening 10 of the fire danper 11, the exhaust air_5 i C

by the exhaust duct 14 and is di scharged outdoors. Al so, bﬁ$ﬁ4d‘%:3%r£§-%9-97
nmovenment effected by the nmotor 26, the filter 33 of its part where

contam nants separated and renoved fromt exhaust air 5 deposit is

imersed in the cleaning liquid tank 22 iwhich the cleaning liquid 40 is

stored and the ultrasonic cleaning neans 53 operates, and by a synergy
cl eaning effect_of the cleaning liquid 40 and ultrasonjc wa

contani nants af} B #dd & & Tyl olied 1+ oddt B 3R B8 & g,sﬂﬁs'é' tAhdt a
by ol 1 r ot afB obads by oper ati ng motor - |0 CPPosed torthe tnlet 19
ok, REBR L LFORRTI2HMMEBEINDLDET VRE
T, AB I SLEB205 2 ERT 2 XE202
5 Z2MONIBZRAR-—ZE2HBETZIENERLL B
HEL & 3,

AP, LEMEACEs LTI boT. #
SBROBMAMCIDBERINZ 74 V7O ®EBENER
FETRFIEENABBGEASLEE,. . B

10 KCHSB2ELCEIHARLEE. S5, M
BEOHRTHAVEB LA BLEE. T 1. B
HES A CHEABRCY LTBEFRLtTE 3 %K
BILEE. ok, FABRRCIVBHTHLHSL
BALEE. ok, FHABRBLIV PEOEK B

15 %$B2RB/ET 5L EEMET B,

% B o B &

ARBFOHIBLEBER. HSAXKATIHA
DB LVCHEBHEIAFPHEK I3 EIDEFL LK
ke, COXFARERINFAERAOLSMHAL

20 AHRSRBREI MBS EC TCHERLK OIS HE S #
ZBEBELEE L T4 A E,. COT 4 VI ODE
CEb—BERRECHUBORB R THRT 3
BB FRLEL. B 74 V2B S CHERSET
RBick3EB71a V0B NBEBE2ELSEZIHBH

25 FHRLEAMLELOTSH 5,

BT h AR (GHEUR



o - PoT/IPO7/3137
-Additionally, when the cleaning liquid 40 is contani nated bpﬁwﬁﬁgfﬁgg,g7
prescribed tine, by opening the discharge valve 45, the contamnated

cleaning liquid 40 stored inside is discharged by way of the discharge tube
46. Thereafter, closing the discharge valv e; ggai n, the supply valve 42

is opened and the cleaning liquid 40 is sugplie to the cleaning liquid

tank 22 of the main body of exhaust cleaning system 15 up to the prescribed
vol une, whil e observi ng-the g ddi tiopal Ly,. dgskr abl e-Cl i ng

liquid 40 is collg%t%dqgépaﬁggglglgé ghegfﬂ?@QnF'g@s@bﬂ“aﬁﬁgﬁéﬁfﬁggaéd
separately so as to allay a burden of sewage treatnent. If a shortage of

the cleaning liquid 40 is observed via the gauge due to evaporation and the

BIESh AR (GHEHUR)



. o PCT/IROT/D135
-17 li ke, though the cleaning liquid 40 is not so much cont , 25.08.97
there is no need to replace the cleaning |iquid 40, opening ]

valve 42, the cleaning liquid 40 is supplied to the cleaning |liquid tank 22
of the main body of exhaust cleaning systery while observing the gauge.
According to the above first nentioned, si®ce the exhaust air 5 flow ng
fromthe inlets 19, 19
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‘of the main body of exhaust cleaning system15 is flown througgﬁgggi
by the perneable filter 33, where contam nants in the exhaush

PCT/IP97/31376

HEHA0R80.97

caught, separated and renoved by the filter 33, and is discharged fromthe
di scharge opening 10 connected to the exhaust outlet 20, while the filter
33 on which the contam nants separat ed andBremoled fromthe exhaust air
deposit is cleaned by contact with the cleaning liquid 40, nanely by

imersion in the cl eanin

%iliquid 40;‘cleanin§h3§ . er
and cl ean conpthdft & BRI Fak idksiidh: he ExBaddt Ju bt iR & dsingit
kitchen system 1, a nearly automatic cleaning is possible, the exhaust

5 is cleaned effiZi entihysang Bl ¥ Bnd §i g FiPHtBhdock i3 ppEdi vl e.
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"Al'so, since the filter 33 is noved and i mersed and cleaned in the cleanlng
liquid tank 22 in which the cleaning liquid 40 is stored, aEijEH#Fﬁ£TMGanf97
of other parts by splashes of the cleaning |liquid 40 can be prevented,

there is no loss in cleaning liquid 40 byd? S kgshed cleaning |iquid being
di scharged together wi th the exhaust air bﬁp y of the duct 14, and thus
the cleaning liquid 40 is used effectively for cleaning. Further, since the

rier 53 1s Tored W LISdusoha) 95 0helh g 10 pogpriected to the exhaust
U The oxhaust ek B tand BR B hont 3 O BHT O KB E R E TS
AV DDRLEb— Wi kS EERE T 2 B H S
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there is no need to break off cooking and stop the main body of exhaust _

cl eaning system 15 to clean the filter. Still further, unli BedEdERHG I HhE2.97
exhaust air 5 using a conventionally fixed filter in which the exhaust air

5 is cleaned by the sanme face and cont am n%nts are caught by a part of the
filter, resulting in a degradation in cleaning efficiency and a fear of an

air sound acconpanying a biased flow of the exhaust air 5. On the other

hand in the above,fiJst enbgd cont am nants

are caught equal | ¥ B9 Bn~e %Efﬂil&%b%f \f%ng-?f%gﬁég@t %rﬁr%:%ﬁaeﬂ{e%a&s@’ air
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™~ n : no
‘Also, as the filter 33 fornmed as an endl ess belt is spann&iu‘gégpigz/?]‘?'jg -
rotationally noved by formng a nearly reverse triangle hav%@i‘é%i)ﬁc@.g&fﬂ
inside, the exhaust air 5 can be flown twi ce through the filter 33 with a
simpl e construction, contam nants in the exhaust air 5 can be renoved
al nost conpletely, the fire danmper 11, the8exhaust duct 14, the fan and the
bl ower cleaning of which is difficult are not contam nated, the fire danper
11, the fan and the bl ower can ogérate normal |y, an ea% mai nt enance i s

&I

possi bl e, and thelfifctdt 833 Tan e Ahhdedd Hurfh ALELEESIE
2. ABNOBHTIBLRBEDO T NS B X E
THEABKORKOroHHL., HERARTOELYE %
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RIBECTE3LLbE. ROBVHRERT. K
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Eok,. FAR2HER., LRoRHOHRIKBEANLMAT
AMAODBLIUNBEHSBRr K Shaskanzs
Lkxfhe, COFAKARHERLS D2 E- CER

18 s hhtBXEZ2HELEZ4 MY E, DT 4 VD
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i ncl udi ng spanning, are made easy, and it is also possible H

Fol/dvydi/alalo
18 since the filter 33 can freely be changed in shape, assenbly zg atgons

I kalmg

the filter 33 in shape so as to cope with an installation space to nount
the main body of exhaust cleaning system 15, and thereby workability and

productivity can be inproved. Al so,

shape is rotationally noved, no other space is necessary for nnvenent
thus a conpact design is eaS|Iy appl i cabl e.
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since B8he/fillter 33 forned in a tubul ar



‘Further, since the filter 33 is fornmed by gathering sl ender“Jt/an:r’llgeZéaﬁ%e-{G .
wi.res or thin stainless steel sheets, the filter 33 can be f m@tﬁfj exibbbe, .ui
nonconbusti bl e, highly corrosion resistant and highly strong, it can be

used under an atnosphere where a heat |load is applied, such as the kitchen
system 1, does not generate corrosion and 8usgt @nd.can stably clean the
exhaust air 5 for a long period and mai ntenance i s made easy, and since a
conventional gathering process of netal wires, as is, can be used for

production, prddug iBnd scessi| & sEbHe Bt B ﬂ@%@ﬁsw N psoduadrti wi ty

can be |nproved Al so, since the filter 33 is attached to the chains 31, 31

spanned to rotafy)safs e R WAz T X . KB OB LY X B &
D74V ORBHEEEALETE 3,

BT xh R (RAFUR)



2
is rotationally noved by the notor 26, a novenent |oad is no I/ggp% ed'313 -6

directly to the filter 33 and a damage in the filter 33 carfbkm@¥$Fent 28.05.97
and the tubul ar shape of the filter 33 can be axially maintai né% WI)?{OU

causi ng sagging, by the rotary shafts 25a, 25b, thereby preventing a biased
cl eani ng of the exhaust.air 5 that otherwi 8¢ may be caused due to saggi ng
and interference with other parts. On the other hand, since the filter 33
is cleaned by the synergy effect of chem cal cleaning by the cleaning

L 10 nd vl ALk 81t B R e W5
clogging inthlfHdtgr23@cph bey 4+ L ¥ 2 M BXNhB3LDTH 3,
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‘prevented, and the exhaust air 5 can be cleaned effectivel /még “”3 6
v xhau i i v oT/IP 97
é 'ﬁ‘.iFt’r-‘ascm\"é 97

peri od. Also since a transm ssion of an ultrasonic wave 0

cleaning neans 53 is adjusted and controlled by the ultrasonic transntter
51 provided outside the hood 8, operation can be done easily. Further,
since the cleaning liquid tank 22 is fodned so the area of the upper
opening is nearly the sane as the plain area of the filter 33 and is
arranged underneath the filter 33, an imersion cleaning of the filter 33

in the cleani ng: |qHE dC48k cgnmbekd@siZn&d i th & & I B forjaill off, @n¥ even
If the cleaning liquid 40 drops fromthe filter 33 when the filter 33 is
moved upward f @y
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the cleaning liquid 40, collection is possible without allo = G ()
onto the conbustion system4 and the |ike, so a contam nati ?n%?ﬁg}r: 2%.09.97
parts can be prevented. Al so, since the cleaning liquid 40 stored in the
cleaning liquid tank 22 into which the f'Iber Bi is imersed is supplied

and di sposed by the cleaning liquid suppﬂy déc arge neans 48, 19

T3 74 NVIDODBBECHERAR-ZXZDQ
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Fut /v d73126

"opeérations such as to pour the cleaning liquid 40 into the %ggﬁgéggFquqggﬁﬂ
tank 22 is not necessary and so other parts are not cont arfi] Tl €977~

overfl ow ng and spl ashi ng during pouring, and when the cleaning liquid 40
is properly stored in the tank 41 that is externally provided and to which
supply is nmade easily, the cléaning qulid.40 can easily be
suppl i ed/ di scharged by openi ng/closing the supply valve 42 and the
di scharge val ve 45. Further, since the gg%ge is provided at the cleaning

e

liquid tank 22, a shp@lyrdi€charFesotibt | Faffng 15 & RO Antedki¥y be
Srored up to the b BENVE B CHEB B S & 5k b T e
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hi gher - al cohol i ¢ ani oni ¢ surfactant,
and bei ng vegetable that can be deconposed

by
40 after cleaning can easily be treatedﬂ-i% rot stinmulating a skin, can

easily be handl ed,

appl i ed, such as gge kitchen system 1. Further, since the cleaning |iquid

40 i s a neutral’~v

deposits on the fRItlerGB33. MA O S RKZERIERKRALZHEIERI.

5
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‘Also, the cleaning liquid 40 is mainly conposed of an am ne et A iy
nonconbusti bl e, vegetabl e neutral detergent nmade of tolu oi Ig§$%ﬂi‘n‘s‘“g'97
a hi gh cl eani ng power can be obtai ned,

i crobes, the cleaning liquid

and is avail able for an atnosphere where a heat load is

B Bl & dbt er gent, a deodoring effect can be attained by
odor contents in the exhaust air 5 adhering to the cleaning |iquid 40 that



~ DA /NN
"On the other hand, since the grease filter 23 having flow hg%\éT{gﬁaﬁ” ogs °
not allow a linear flow of the exhaust air 5 is arranged cl @g"}}-a’d}'acent
on the upper reach of the filter 33 along the flow direction of the exhaust
air 5 so as to cover the filter 33 and confam nants can be separated and
renoved to a certain degree before r emovl né contam nants by the filter 33,
a contam nant renoval |oad of the filter is decreased, a cleaning |oad of

the filter 33 is decyegsed, and nt am nant renoval_ rate is |nproved and
the exhaust ai r&5s | 37& i %ﬁﬁy%b%a@e(?fér e fon‘r’g%e?ﬁob. Tl-:L#t D HFnce

the filter 33 is covered by the |ouver type %Frjease filter 23, the filter 33
is external ly iXwviki®l & #Hidtal afpearBhéd Be D HE W H & 7 1+ IV ¥
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Further, since the grease filter 23 is formed -as a | ouver ﬁQEéJErQ'Yt/h&ﬁ3?6

does not allow contam nants adhering to the grease filter 23HtAxE4RpFHP
the grease filter 23 is attached having an inclination,

soiled. Still further, since the grease filter 23 is arranged having a
45-degree inclination, it is possible tolfRow'tle exhaust air 5 into the
mai n body of exhaust cleaning system 15 so as to forma snoothly fl ow ng
air path with a, small %Bace, the exhaust air 5 can efficiently be absor

and cl eaned, t Fer ébys [

rovilng alcHiBadld g Af 75 e Ml yBbid t Be 4extbaysticaily

21.65.97

ot her parts are not

bed
5.

Al so, since the fire danper 11 is attached at the exhaust outlet 20, a fire

occurringdurimg VI ZRP L LAET7 I VY -FE2ERBEL. &
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cooking, if any, can easily be prevented frominvadi ng int BQMJME/@)IMB“G

of . exhaust cleaning systenml 5 by cl osing the exhaust outl et
arranged at the exhaust outlet 20 through 20 which the c%o‘%r@%élgﬁ;ust

air 5 passes, the fire danper 11 is protected a%ai nst an adhesi on of
contam nants and can normal |y operate, ahd2ma’nBenance can easily be nade.
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"Fur'ther, since the inspection hole is provided in the main B3dY JRTI (326
nalntenance can easily be nmade. Also, since the collection pg&%ﬁﬁ#ﬁlﬁ

arranged underneath the cleaning liquid tank 22, a drop of c A ﬁgéhlu:797
‘adhering to an outer periphery of the cleanin I|qU|d tank 22 can be

prevented. Nanely, since the cleaning Ilhu2d aBk 22 of its outer face is

cool ed because the cleaning liquid 40 is stored, there is a fear that
contam nants in the exhaust air 5 forms dews on the outer face of the

ol oct o part 2415 8 1lat aucer hape that | o heated Gur' g, coaki ng and
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soon evaporated, there is scarcely a fear of drop froma BadTAJ*¥8§y i 3@
collection part 24. Additionally, in above first enbodi nent ,Hai:@%aﬁf}}tfﬁgn;j 97
in which the filter 33 is fornmed as an endless belt and is attached to and ™
rotationally noved by the chains 31, 31 is described, but a conposition

such that sl ender-plate-shaped bridge nebhbeks, for exanple, nmade of

stainless steel plates are provided with prescribed intervals so as each to

be connected with the chains 31, 31 that are positioned at both ends of the
rotary shafts 2% 250X afid i ) dke<s-Bef-ichapel B lter 33 is set to the
bridge nenbers so that the filter 33 is rotationally noved along with a
rotational novenerd Bf {the a8 3% (31LkagR apFEEND arr qt gbi én iaf |t

rotary shafts 25a, 25b is also
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possible. According to this conposition,-a sag in the filtBGCTRAIBRVYibhEDE

bet ween the rotary shafts 25a, 25b can be prevented, and furg‘mm@?lfﬁ%.cg.97
cl eaning of the exhaust air 5 and a hindrance to novenent, such

interference with other parts, can be prevented, and the filter 33 can be
rotated and noved snmoothly. Further as shown in Fig. 4, a conposition such
t hat hol di ng nenbers 62 each as a filter holding part, formed in a frane
shape havi ng a wi ndow 61, havi ng hinges engaged to nutually nove on both
sides in a length direction, andghol difgag agyat -gghapeggfilter 63 and the
grease filter 23 so as to close the window 61 are connected in an endl ess
chain formand conposed as an
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‘endl ess belt, and both ends of these hol ding nenbers 62 arePQGHHHBéEHIEbIBEZG
chains 31, 31 with netal fittings 62a and the like to form |y = wl-ap.
TR 0.7

shape for a rotationally novenment. According to the conpositio

Fig. 4, a novenment load is not directly applied to the filter 63, a damage
of the filter 63 can be prevented, the f5|18er 63 can be noved w t hout
causing a sag, the filter 63 can easily be nounted/di snmounted only by
nmounting to/disnmounting fromthe filter 63 fromthe w ndow 61, the filter

63 can be forned ¥ ia ¥ ¥pl & edEaHyuian JEaHde Zpakd flir aduetivity and

mai nt enance, including a replacenent of the filter 63, can be inproved.
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21 hearly reverse triangul ar tubul ar shape in the descri pti%\:r:r/aTP 97/313726

conposition in which the filter 33 is formed in a tubular shgp EqrﬁﬁiéJh*=?ﬁf‘
Fig. 5 and 6, or as shown in Fig. 7, the filter 33 in an endless=blin /Efapé=-2/

is spanned with nmultiple foldings, or as shown in Fig. 8, the filter 33 is
formed in a flat tubular. belt conveyer shaf®e, is also applicable, and thus
the filter 33 nmay be spanned and
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formed in a tubul ar shape or a monolithic tubular shape. Fuﬁqﬁg/;rpmﬂgrr'&ISﬁG

conposition in which, by formng a tubular shape shown in Fig 201~ i o
nanely by forming a nonolithic tubular filter body 67 in whi bﬁ%@gi‘gmﬁé’d‘“'g‘
filter 65 is held by a filter holding part 66 forned in a drum franme shape,

the filter body 67 is rotated around the6fi0ter holding part 66 as a

rotation axis to clean the exhaust air 5 is enployed. In case where the -
filter body is formed in a drumshaped, since the filter body 67 is a :

drum shaped att achfrendt Jbt Sudk UfefFtde 3 i ¥ $k ®5 zan chasy| {4 Eepkaced by
replacing the filter body 67, and |like a conmposition showm in Fig. 4, the
filter 65 is free Ofa i gedl frofnignER| BadEaEdf BolscauBEX B £ B &
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R (o e n (2}
damage and can be noved w t hout causing a sag. Still furthert,'ui‘w‘xg\g%é?e’ 36
of .a conposition shown in Fig. 7 in which the belt-shaped fi|g#&E#&#HIT 25.09.97
spanned in a tubular shape by folding the same nmultiple times, since e
exhaust air 5 can be flown through the filter 33 nmultiple tines, even the
exhaust air 5 under an extrenely soiled 6orldi ti on can be cl eaned al nost
conpletely. Also, in the case of a polygonal or a flat tubular formation
shown in Fig. 8, since a conposition in which a corner and a fl at side‘is

imersed in the clea® g #idui & 8 DhEné & ebnmdgil igubd—t albrkilp2Ei B ¥
possi bl e, a conpact design is easily applicable. Additionally, in the
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“conposition shown in Fig. 8, the filter 33 is arranged symel /JELA/ 26826

one side only is also possible, and in this case, since the fl i ter.. 33
can be arranged in a small space, a further conpact appli cagﬁﬁ%%‘ 4“"%5'97

possible. In a conposition shown in Fig. 8, filter 33 is arranged but that
is shown in Figs. 9 to 10. That is, as gomAnFig. 9 and 10, a conpact
design by a conposition in which the endl ess- belt-shaped filter 33 is
spanned in a flat tubular shape so that a plain is opposed to a fan 70 and
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AR BMETAMROBWEE I HALLE 1 9
FoiFhhr—BROBIBILER,
5 21, (BE®) 74 L9k A5 Y VABETE
REhit |
CLEBELETIEROBMES 1 EHZTVWLE 2 0
HFoFnd—RBROFABPLER.
22. (ME®) Ak, RE LB TH i RE
10 #2HHBE2EL L
CLAKMLTARROEES I EA VLB 2 1
EuFhnsr—EROFIBELEE,
23. (BE®R) KBRTEGR. ABRERB B LU
BMT IEBPRRETREMNAL
15 CeABMETIMROMESBLES O LE2 2
EuFhr—BROFABLER,
24. (BM) 74 V5. SRBHEBRE KB
A BELEA L hBEMN Kt CED AL
LA BBMEITIMROMEB I ELLLE 2 3
20 BEuFhdr—EROFEIELEE,
25. (BM) RBFTHR. PEHEARNT 4 L5 O
FEHERAULOE S KBRS hTHiE74 150
THEEBR S A ESUMEEL £
CLAKRMITIMROBEB I EA VWL E 2 4
28 BOWFhr—EROKABLER.

RIF N7 AR (245345



Fut/dry len

‘comes to an |ower face side of the filter 33 is arranged i

be freely nounted/di snounted, can be used at househol ds, g%agg%gﬁgﬁgﬁ%T
the filter 33 can be spanned nearly vertically i nstead of tilted spannlng
On the other hand, as the cl eaning quug? addition to one mainly

conposed of am ne soap,.any one that ha K/hgcleaning per formance and
does not corrode filters 33, 63 and 65 and the cleaning liquid tank 22 is
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22 .and one that is nonconbustible particularly for use at a place where a
heat |oad i s applied, such as a kitchen, Also, in addition to gathered
stainless steel wires, the filters 33,.63.and 65 can be nmade of a materi al
that has a permeability for the exhaudSSSHRUOB (o | ow t hrough, can renove
contam nants in the exhaust air 5 and. is not danaged by contact with the
cleaning liquid 40, but for used at a place such as a kitchen where are

heat

| oad is applied, a mater BXHARST CEANINGHISTEMause

Technical Field

The present invention relates to an exhaust cleaning system using a filter for clarifying and
discharging an exhaust air containing contaminants generated from a restaurant, a home kitchen,

combustion facilities, crushing facilities, etc..
Background Art

Conventionally, as exhaust cleaning systems using filters for clarifying and diécharging
exhaust air containing oily steam and dust generated from the kitchens used at food supply
facilities of hotels, restaurants, Tempura restaurants and Yakitori restaurants and home
ventilation fans, and exhaust air containing contaminants generated from incineration facilities at
waste incineration plants, crushing facilities of quarries and clinker calcination facilities of
cement plants, various compositions are known. With regard to exhaust cleaning systems
provided at kitchens, for example, compositions shown in Figs. 20 and 21 are known.

A kitchen systems shown in Figs. 20 and 21 employs a composition that an exhaust cleaning
system 205_ having a filter 204, such as a grease filter or a grease separator, for separating and
removing tarry matters containing oil/grease and dust from an exhaust air 203 is arranged in a
bellmouth-shaped hood 202 expanding downward that is connected to an exhaust duct 201,
which is connected to the outdoors and stores a fan, and is arranged in a ceiling.

The filter 204 is, as provided by the Fire Service Law and various technical standards, formed
with a stainless steel sheet, or a noncombustible material having a heat resistance and a corrosion
resistance equal to or higher than those of the stainless steel sheet. In addition, the filter 204 is,
as shown in Fig. 22 through 25, formed as a louver structure which a rapid directional conversion
and contraction in air flow that occur when the exhaust air 203 flows through. And by a rapid
directional conversion and contraction in air flow an oil/grease content in the exhaust air 203
touches a wall surface and an oil content exceeding a prescribed quantity is removed. . Further,
the filter 204 is arranged with a formation facilitating mounting/dismounting so that a deposited
oil/grease can easily be washed off by separation. Underneath the filter 204, a trough 207 for

collecting an oil/grease that flows through along an inner wall surface provided around a bottom



corrosion and rust and i s nonconmbustible, such as an aluminumalloy wire,
Is desirable. In addition, if the exhayst air 5 contains a hazardous gas,

the filt 3 6 65 t d b
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Ltd.; trade nanme ACC) may be used as a filter or the activated carb
sheet s mthe dxbauyl gleaning syistern 205 tiharrdnged ér thed@od 202 awch hat as]damsaftth@ﬁltalr %04 is

Do O Rl 38l DA B e SRR b AP e g,
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kitchen. |

Meantime, in the case of the exhaust cleaning system 205 having the filter 204 with the
louver structure as shown in Fig. 22 through 25, an oil/grease content in the exhaust air 203,
when it exceeds the prescribed quantity, flows out and is collected by troughs 207 and 208
arranged at the lower part. However, in the case of the filter 204 with the louver structure,
when the exhaust air 203 contains a tar matter containing dust, the oil/grease content becomes
stagnant due to an increase in viscosity, causing a decrease in flowability of the exhaust air 203
and in separation/removal efficiency. Also, as a noise, such as an air sound, is generated, a
cleaning operation of the filter 204 using an alkali detergent must be done frequently particularly
in an environment containing a lot of oil/grease. Further, an oil/grease content that is not
removed and flows through the filter 204 deposits to an inner wall surface of the exhaust duct
201, degrading its exhaustibility, and the oil/grease deposited to the inner wall surface of the
exhaust duct 201 adheres in a tar form due to a deposit of dust. Moreover, since this tar formed
oil/grease requires a troublesome removal operation and involves a danger of ignition when it is
oxidized, a troublesome cleaning operation of the exhaust duct 201 must be done. This
increases a cleaning cost.

Also, when a fire prevention system, such as a fire damper or a fire éxtinguishing system
having fire nozzles, is arranged in the exhaust duct 201, an oil/grease content that is not removed
and flows through deposits and might hinder a fire extinguishing operation. Since méintenance
is troublesome, a problem is an increase in maintenance cost.

To cope with this, conventionally, contaminants is separated and removed by spraying a
cleaning detergent to a flowing exhaust air, contaminants depositing to the filter 204 is washed
off by spraying a cleaning detergent to the filter 204, or a grease extractor providing an automatic -
cleaning function such as to separate and remove contaminants by flowing an exhaust air through
a cleaning detergent or water is used. |

However, in the case of a grease extractor providing an automatic cleaning function with a
composition such that a cleaning liquid is sprayed or is blown to the filter 204, it is necessary to
collect an effluent containing a washed oil/grease that flows through inside the exhaust duct 201

or nozzle for spraying or blowing without disturbing a flow of the exhaust air 203. The



Furt her',_ on'a top end side of the discharge tube 40, a cl arifier for
clarifying the contaninated cleaning liguid 40 may be provided and a

i i i .fied cleaning liguid 40, {0 the
o cani ng HGEE By’ Sl ol SniaRe A vt 12 ffn
conposi t i beeemes a lagdistdlan Fusthel)dh thdease loeatoipolitian! by whictCaneRustsadis flown

efficiently, a sewage treatnent [oad due to discharging the contam nated
cl eani ng hFeygh@ desning liquid ar watesikijaesessanydo takeadarg time Aprepntagt withyodleaning:
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such as a float valve, may al so be provided. ) o
Also, because of a fixed composition to be attached to the hood 202, when cooking using oil
is done at a center of a kitchen, for example, a collection rate of an evaporated oil/grease
absorbed from the hood is extremely decreased, posing a problem of a degradation in a cooking
environment.
Further, in a household environment containing an evaporated oil/grease a little, a problem is
a difficulty to secure a space to arrange the hood 202 into which the exhaust cleaning system 205
is attached.
It is an object, therefore, of the present invention to provide an exhaust cleaning system of
which a cleaning of a filter, that is soiled by cleaning exhaust air, is almost unnecessary and a
maintenance is made easy; an exhaust cleaning system that can efficiently clean exhaust air; an
exhaust cleaning system with a simple composition that can easily be produced; an exhaust
cleaning system that can thoroughly clean particularly an exhaust air containing oil/grease; an

exhaust cleaning system that can be moved as required by a style of use; and a compact exhaust

cleaning system suitable for a use environment.
Disclosure of Invention

An exhaust cleaning system of the present invention is provided with a main body having an
exhaust inlet into which an exhaust air flows and an exhaust outlet from which said exhaust air is
discharged; a permeable filter, arranged in the main body, for passing said exhaust air that flows
in from said exhaust inlet and discharging the same from said exhaust outlet; a cleaning means
for cleaning at least a part of the filter; and a moving means for moving said filter to change a
cleaning position of said filter to be cleaned by said cleaning means.

An exhaust air that flows from the exhaust inlet into the main body is separated and removed
of contaminants in the exhaust air that are caught by the permeable filter while passing through
the filter that is arranged in the main body and moved by the moving means, and since the
contaminants caught by the filter are washed off when the filter is cleaned at least partially by its
cleaning position being changed by the moving means.

Therefore, an exhaust air that flows from the exhaust inlet into the main body is separated
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According to this conposition, it is possible to prevent a situation that
t he cléanlng I|qU|d 40 is scarce and the filters 33, 63 and 65 cannot be
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Furthermore, an exhaust cleaning system of the present invention is an exhaust cleaning
system as claimed in the above invention, wherein the cleaning means has a cleaning liquid and
is provided with an injection unit for injecting said cleaning liquid to the filter.

And cleaning is done by injecting the cleaning liquid to the filter by the injection unit of the
cleaning means.

Therefore, since cleaning is done by injecting the cleaning liquid to the filter by the injection
unit of the cleaning means, automation is possible with a simple compbsition and filter cleaning
can be done easily.

Furthermore, an exhaust cleaning system of the present invention is an exhaust cleaning
system as claimed in the above invention, wherein the injection unit inject a cleaning liquid to
the filter from an upper reach along a flow direction of an exhaust air.

And cleaning is performed by injecting the cleaning liquid to the filter from the upstream side
of the flow direction of the exhaust air. _

Therefore, since cleaning is performed by injecting the cleaning liquid to the filter from the
upstream side of the flow direction of the exhaust air, an injection of the cleaning liquid to an
outside can easily be prevented and the filter can be cleaned efficiently, a collection of an
injected cleaning liquid and a cleaning liquid containing contaminants is made easy, and
composition is simplified.

On the other hand, an exhaust cleaning system of the present invention is provided with a
main body having an exhaust inlet into which an exhaust air flows and an exhaust outlet from
which said exhaust air is discharged; a permeable filter arranged in the main body and covering
said exhaust outlet; a cleaning means for storing a cleaning liquid in which at least a part of the
filter is immersed; and a moving means for moving said filter to change a cleaning position of

~ said filter to be cleaned by said cleaning means.

And an exhaust air that flows from the exhaust inlet into the main body is separated and
removed of contaminants in the exhaust air that are caught while passing through the permeable
filter that is arranged in the main body and moved by the moving means, and the filter is moved
by the moving means and is immersed at least partially in the cleaning liquid of the cleaning

means by its position being changed to wash off contaminants caught.
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exhaust air 5 to the filters 33, 63 and 65 can be forned sinultaneously by
a sinple composi tion, the exhaust air 3 can be thoroughly cl eaned, and a

t Furt her ,
ot ovi i ng. t FLOCRAPIPGSINEE 4 CXHAES cif D IS G SOVPASt e iie GbE VBB bofl is
filters 3gp afh@e@cﬂﬂ l@ﬁlo@étfof EOrthrfilafts $h BRI EhhRD &r ! ifat TR &RV hiife BRSRE Mhough

cl ose cont act
the perrneable filter that is arranged in the main body and moved by the moving means, and the

filter is moved by the moving means and is immersed at least partially in the cleaning liquid of
the cleaning means by its position being changed to wash off contaminants caught, cleaning
operations are nearly automated, the exhaust air is efficiently cleaned, and maintenance is made
easy.

Furthermore, an exhaust cleaning system of the present invention is an exhaust cleaning
system according to the above invention, wherein since the moving means is intended to move
the filter while covering the exhaust outlet and the filter is moved while covering the exhaust
outlet.

And the filter is moved while covering the exhaust outlet by the moving means.

Therefore, since the filter is moved while covering the exhaust outlet by the moving means,
it is possible to prevent a harmful effect, such as clogging, due to contaminants in the exhaust air
being caught by the same surface, and since composition is simplified, filter cleaning is made
easy and a catching of contaminants in the exhaust air and filter cleaning can be done at a time,
both a cleaning efficiency of the exhaust air and that of the filter are improved.

An exhaust cleaning system of the present invention is an exhaust cleaning system according’
to the above invention, wherein the cleaning means is provided with an ultrasonic cleaning
means for ultrasonically cleaning the filter immersed in the cleaning liquid, and since the filter
immersed in the cleaning liquid is ultrasonically cleaned by the ultrasonic cleaning means of the
cleaning means. |

And the filter immersed in the cleaning liquid is ultrasonically cleaned by the ultrasonic
cleaning means. '

Theréfore, since the filter immersed in the cleaning liquid is ultrasonically cleaned by the
ultrasonic cleaning means of the cleaning means, a cleaning performance and a cleaning
efficiency of the exhaust are improved for a long time.

. Furthermore, an exhaust cleaning system of the present invention is an exhaust cleaning
system according to the above invention, wherein the exhaust air is to be flown through the filter
at least twice.

And the exhaust air is to be flown through the filter at least twice. _

Therefore, since the exhaust air is flown through the filter at least twice, a removal rate of
contaminants in the exhaust air is improved and it is able to clean the exhaust satisfactory.

An exhaust cleaning system of the present invention is an exhaust cleaning system according
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wi th the grease filter 23, but since the roller rotates along with the
rotation and rotational novenment of the filters 33, 63 and 6|5 30 POI se is
ener at ed friction due to the close contact can reduce a'load o
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gener at ed Al'so, though the filter 33 is stuck to the exhaust outlet 20 and
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simplified. Further, it is able to obtain a composition which the cleaning efficiency is improved

by being flown the exhaust air through the filter at several times easily.

Furthermore an exhaust cleaning system of the present invention is an exhaust cleaning
system as claimed in the above invention, wherein the filter is formed as an endless belt.

And the filter is formed as an endless belt.

Therefore, since the filter is formed as an endless belt, a freedom of filter arrangement is
increased, productivity is improved, and a compact design is easily applicable.

And an exhaust cleaning system of the present invention is an exhaust cleaning system
according to the above invention, wherein the moving means is intended to rotationally move the
filter. '

And the moving means is intended to rotationally move the filter.

‘Therefore, since the filter is moved rotationally by the moving means, a space required for
moving the filter is small, and a compact design is easily applicable.

Furthermore an exhaust cleaning system of the present invention is an exhaust cleaning
system according the above invention, wherein the moving means is provided with a filter
holding part for holding the filter and a driving means for moving the filter holding part.

And the filter holding part for holding the filter is moved by the driving means.

Therefore, since the filter holding part holding the filter is moved by the driving means, filter
can easily be -moved while maintaining its shape as is, thereby preventing a damage of the filter
due to a load during movement, the cleaning efficiency of the exhaust air is stable in a long
period.

An exhaust cleaning system of the present invention is an exhaust cleaning system according
to the above invention, wherein the moving means is provided with a frame-shaped filter holding
part for holding the filter and a driving means for rotationally moving the filter holding part.

And the frame-shaped filter holding part holding the filter is rotationally' moved. by the
driving means.

Therefore, since the frame-shaped filter holding part holding the filter is rotationally moved
by the driving means, a space required for moving the filter is small and a compact design is

applicable, filter can easily be moved while maintaining its shape as is, thereby preventing a
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body in a center part, the novable plate 78 may be stuck to an outer face
side of the filter 65. According to this conposition, even when the filters
33, 63 and 65 are not stuck to the exhdust outlet 20 and the grease filter
23, the olmagsof tierfilkerchn te arlead ddringwmoyemeng filten endunting/disnegntieg isanedeeasty
a sinple fo tion,. and t.he exhaust air can thoroughly be cleaned and a
cl eani ng Pé?‘hc y%wn@&%vega@dlrpalﬁgn?%g%vgge ¥ a sinple composition. In

particul ar, Faghetmew, thepredeat RVERHNTS providedith a adBbds, ha@idglanexhawe irlét into
possible with a sinple formation to a constructi on havi ng a curved outer
L

face for whiehamgxhaustpir floaisiandranceriausitoutipt frora whinaaid exhaustaic a5 disgasged;
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exhaust inlet and discharging the same from said exhaust outlet; a cleaning means having an

injection unit for injecting a cleaning liquid to the filter and cleaning at least a part of the filter;
and a moving means for moving said injection unit of the cleaning means to change a cleaning
position of said filter.

And an exhaust air that flows from the exhaust inlet into the main body is separated and
removed of contaminants in the exhaust air that are caught by the permeable filter while passing
through the filter that is arranged in the main body and moved by the moving means.
Furthermore, since the contaminants caught by the filter are washed off when the filter is cleaned
by its cleaning position being changed by the injection unit of the cleaning means that injects the
cleaning liquid to the contaminants and is moved by the moving means.

Therefore, since an exhaust air that flows from the exhaust inlet into the main body is
separated and removed of contaminants in the exhaust air that are caught by the permeable filter
while removed of contaminants in the exhaust air that are caught by the permeable filter while
passing through the filter that is arranged in the main body and moved by the moving means and
the contaminants caught by the filter are washed off when the filter is cleaned by its cleaning
position being changed by the injection unit of the cleaning means cleaned by its cleaning
position being changed by the injection unit of the cleaning means that injects the cleaning liquid
to the contaminants and is moved by the moving means, cleaning operations are nearly
automated, the exhaust air is efficiently cleaned, and maintenance is made easy. -

Furthermore an exhaust cleaning system of the present invention is an exhaust cleaning
system according to the above invention, wherein the filter has an incombustibility or a
noncombustibility and a corrosion resistance.

And the filter is formed incombustible or noncombustible.

Therefore, since the filter is formed incombustible or noncombustibie and corrosion resistant,
the filter is not deteriorated by cleaning using the cleaning liquid and can be used even under an
atmosphere in which it is subject to a heat load and the cleaning efficiency of the exhaust air is
stable in a long period.

An exhaust cleaning s_vsteni of the present invention is an exhaust cleaning system according

to the above invention, wherein the filter is formed with at least either of gathered slender metal
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On the other hand, though the description is given by arranging the grease
filter.'23, for exanple, as shown in Fig. 9 and 10, a grid body, either
formed with nmesh or punched, may be at8ached to the inlet 19 of the side
pl at e 17 wifestoh gatirered steadar thiasretdi@héers.be freely nounted/ di snounted, or by
directly punching the side plate 17, the_ punched hol es)@;@%é_?e used as t he

inlet 19. TABdat Eashsiben ofgathered slendst matal Wikes op gathered s Gt thinashsetfory

of exhaugf. ghgani ng system 15 for use at an environnent where oil/grease is

not generated so much. Al so, though the description is given such that the

exhaust ai rTherefore; sinee atllelsy eitharod ighthgretisiendert metabwires o gathreirexhslersizn sefad thint

's also gl?ese%si Oll‘l'?l t gfﬁ%ezri,r;oftﬁel:s%? zrllci)nrf]:gmwgtigiliitly} ggr?os?o?fi regi:s)’tag&dan%Sa E%/ghastrength can
easily be obtained, production is made easy and productivity is improved, and a low price is
possible and the cleaning efficiency of the exhaust air is stable in a long period.

An exhaust cleaning system of the present invention is an exhaust cleaning system according
to the above invention, wherein the filter is formed with stainless steel.

And the filter is formed with stainless steel.

Therefore, since the filter is formed with stainless steel, noncombustibility, a high corrosion
resistance and a high strength can easily be obtained and the cleaning efficiency of the exhaust
air is stable in a long period.

Furthermore, an exhaust cleaning system of the present is an exhaust cleaning system
according to the above invention, wherein the main body has a leg part that mounts the main
body to move on a floor surface.

And the main body has a leg part that mounts the main body to move on a floor surface.

Therefore, since the main body is provided with the leg part that mounts the main body to
move on a floor surface, an exhaust air can be cleaned efficiently by moving the main body while
coping with a condition the exhaust air is generated.

An exhaust cleaning system of the present invention is an exhaust cleaning system according
to the above invention, wherein the cleaning means is provided with a cleaning liquid
supply/discharge means for supplying and discharging a cleaning liquid.

And the cleaning means is provided with a cleaning liquid supply/discharge means for
supplying and discharging a cleaning liquid.

Therefore, since the cleaning means is provided with a cleaning liquid supply/discharge
means for supplying and discharging a cleaning liquid, a supply to the cleaning means and a
discharge of the cleaning liquid is performed efficiently by the cleaning liquid supply/discharge
means, without soiling other parts.

Furthermore an exhaust cleaning system of the present invention is an exhaust cleaning
system according to the above invention, wherein the cleaning liquid is noncombu.stible and
vegetable.

And a noncombustible and vegetable cleaning liquid is used.

Therefore, since a noncombustible and vegetable cleaning liquid is used, a cleaning liquid is
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cl eani ng ability of the cl eaning quuid 40, and ultrasonic cleaning may be
appl i ed when a cl eaning power starts degrading. According to this
conposition, a running cost can be reddced. Further, when a contam nation

of the ehyyust hatidle, % inRatnfiit OF o GRAFAL RIS c6MBInADS bontarhiRalite Omeded ¥rotan
cleaning liquid 40, a sinple, i nexgenm ve construction w thout the
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filter 3 d and rotationally noved to imerse a part

into the clAafekis dlepninh fyefentodBhe prgemtihventioh &dl exthaish eleaning efdterfiatcdrding
when a tinme of continuous running Is_short and the exhaust air 5 is cleaned
by an i nt®theiaboesinveniinn, fgerein the cleaning liquid is mainly composed of an amine soap made

of tolu oil and contains a higher-alcoholic anionic surfactant.

And a cleaning liquid is mainly composed of an amine soap made of tolu oil and contains a
higher-alcoholic surfactant is used.

Therefore, since a cleaning liquid is mainly composed of an amine soap made of tolu oil and
contains a higher-alcoholic surfactant is used, ease of treatment, noncombustibility, ease of
handling and a high cleaning power can be obtained. _

Further, an exhaust cleaning s'ystem of the present invention is an exhaust cleaning system
according to the above invention, wherein the filter is covered with a flow restricting body
having flow holes that do not allow a linear flow of an exhaust air.

And the filter is covered with the flow restricting body having flow holes that do not allow
the linear flow of the exhaust air.

Therefore, and since the filter is covered with the flow restricting body having flow holes that
do not allow the linear flow of the exhaust air and the exhaust air is cleaned while flowing
through the filter after flowing through the flow holes of the flow restricting body and being
removed of contaminant in the exhaust air, a contaminant removal load of the filter is decreased,
a contaminant removal rate in the exhaust air is improved, a cleaning performance is improved,
and the exhaust air is efficiently cleaned and the cleaning efficiency of the exhaust air is stable in
a long period.

An exhaust cleaning system of the present invention is an exhaust cleaning system according
to the above invention, wherein the cleaning means has a receiving tank with a plain area equal
to or exceeding that of the filer and arranged underneath said filter.

And the receiving tank with a plain area equal to or exceeding that of the filter is arranged
underneath the filter.

Therefore, since the receiving tank with a plain area equal to or exceeding that of the filter is
arranged underneath the filter, filter cleaning and a collection of a cleaning liquid after cleaning
are simple in composition and are easy without soiling other parts. |

Further, an exhaust cleaning system of the present invention is an exhaust cleaning system as

claimed in the above invention, wherein the main body is equipped with a fire detection means

for detecting fire and a shutter body for closing the exhaust outlet.
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exanpl e, thfe filter 33, 63 and 65 are not noved during cleaning the exhaust

air 5 but afconposition in which the filters 33, 63 and 65 are noved in
parallel, or by noving the cleaning 4 liquid tank 22, the filters 33,

63 and

al so be appf\F‘é

65 are .totally imersed in the1c eaning liquid 40 for cleaning may
1hf mairt
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filters pody for closing the exhaust outlet.

Therefore, since the main body is equipped with a fire detection means for detecting fire and
a shutter body for closing the exhaust outlet, a fire, if any, is prevented from invading into the
system by closing the exhaust outlet by the shutter body, and thereby damage by a flame can
easily be prevented. Furthremore, and since the shutter body is provided at the exhaust outlet
where the exhaust air that is mostly removed of contaminants flows, the shutter body is not

soiled with contaminants and can normally operate, and maintenance can easily be made.
Brief Description of Drawings

Fig. 1 is a front sectional view showing an embodiment of an exhaust cleaning system of the
present invention.

Fig. 2 is a partially cutaway perspective view of the above.

Fig. 3 is a perspective view showing a filter part of the above.

Fig. 4 is a perspective view of a filter part showing another embodiment of an exhaust
cleaning system of the present invention.

Fig. 5 is a front sectional view showing still another embodiment of an exhaust cleaning
system of the present invention.

Fig. 6 is a partially cutaway perspective view of the above.

Fig. 7 is a front sectional view showing still another embodiment of an exhaust cleaning
system of the present invention.

Fig. 8 is a front sectional view showing a periphery of a main body case showing still another
embodiment of an exhaust cleaning system of the present invention.

Fig. 9 is a perspective view showing still another embodiment of an exhaust cleaning systém
of the present invention.

Fig. 10 is a partially cutaway perspective view showing the exhaust cleaning system of the
above. '

Fig. 11 is a perspective view showing still another embodiment of an exhaust cleaning
system of the present invention. '

Fig. 12 is a front sectional view of the above.

Fig. 13 is a partially cutaway perspective view showing the exhaust cleaning system of the |
above.

Fig. 14 is a front sectional view showing still another embodiment of an exhaust cleaning



33, 63 and 65 intermttent, or an occasional reverse rotation or a reverse
rotatienal novenent. Additionall y, though the description is given such
that the main body of exhaust cleaning system 15 is assenbled in the
kKitchen system1, in addition to cl eanﬁng the exhaust air 5 generated
during coﬂk@ﬁgqftbmyfeﬁqﬂhmveml@uhaust air can be an object of cleaning. For

exanpl e, wh . ‘ai enerated duri ste treatment, an exhaust

ai rngenerat ggfb'ggFfﬁgﬁgglbsﬁﬁt%végeﬂ?ﬁpﬁwvﬁd?%ﬁogﬁ'ﬁ\lggﬂv%xhaust air generated by

a kil n, sucRigad6ds eefi®ittseeddnak Glew sHoWing® stlE afdtRe GfbodiiEnt BF 4n é@ﬂﬂstc{fleangﬁ

exhaust cl eani ngg system 15 may directly be assenbl ed | nside an exhaust ct
I

or a st ackste® ofthepresent ivertiginnat ed exhaust air passing thr ough the exhaust
duct or thegg! 39Ks a front sectional view showing still another embodiment of an exhaust cleaning

system of the present invention.

Fig. 18 is a partially cutaway perspective view of the above.

Fig. 19 is a front sectional view showing still another embodiment of an exhaust cleaning
system of the present invention.

Fig. 20 is a perspective view showing a conventional exhaust cleaning system.

Fig. 21 is a front sectional view of the above.

Fig. 22 is a sectional view showing a louver structure of a grease filter of the above. '

Fig. 23 is a sectional view showing a louver structure of a grease filter of another
conventional exhaust cleaning system.

Fig. 24 is a sectional view showing a louver structure of a grease filter of still another
conventional exhaust cleaning system. _

Fig. 25 is a sectional view showing a louver structure of a grease filter of still another

conventional exhaust cleaning system.
Best Mode for Carrying Out the Invention

Next, an embodiment of the exhaust system according to the invention is explﬁined
hereunder, referring to the drawings.

n Fig. 1 and Fig. 2, a numeral 1 is a kitchen system, and the kitchen systerﬁ 1 has a
combustion system 4 having a fire source 3, such as a gas range on which a cooking device 2 can
be mounted, and an exhaust system 6 for sucking an exhaust air 5 generated curing cooking and
discharging the same outdoors.

Also, the exhaust system 6 has a hood 8 attached to a ceiling, not shown in the drawing, of a
kitchen 7. The hood 8 is nearly a box shape with an inlet opening 9 that is opened in an lower
face and forms a discharge opening 10 that is opened in a near center of an upper face. ~ Further,
at the discharge opening 10 of the hood 8, a fire damper 11 is provided as a shutter body to vary
an open condition of the discharge opening 10, namely to close the discharge opening 10 in case
of a fire. Additionally, the fire damper 11 may be operated manually to open/close the

discharge opening 10 or actuated by a detection of a sensor for detecting smoke, a flame, heat



Additionally, in the case of assenbling in grinding facilities and fine
dust generated during grinding and contained in an exhaust air is renoved
but a chem cal treatnment is not reqU|red wat er may be used as a cl eaning
liquid. Further, when an acid gas or d2chloric gas is contained, a solution
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exhaust duct 14 is connected, of which one end is connected so as to cove the discharge opening
10 and the other end has a fan, a blower and the like that run outdoors and are not shown in the
drawing. Further, in the hood 8, a main body of exhaust cleaning system 15 is arranged.

Here, the main body of exhaust cleaning system 15 has a pair of end plates 16, 16 that are
formed nearly as an equal-leg trapezoidal plate with a heat resistant and corrosion resistant
noncombustible material, such as a stainless steel plate, and a main body case 18 that is formed
in a box shape having openings in upper and lower faces and expanding upward with a pair of
side plates 17, 17 that are formed in a nearly rectangular plate with stainless steel plates and are
provided at side edges of these end plates 16, 16. Additionally, one of the end plafes 16 is
provided with a nearly circular inspection hole, which can be freely opened/closed by a cover
(not shown in the drawing) and through which an inside of the main body case 18 can be checked,
is provided, the pair of side plates 17, 17 are formed in a frame shape that respectively open
inlets 19, 19, and an air that flows from these inlets 19, 19 into the main body case 18 is
discharged from an exhaust outlet 20, an opening of the upper face of the main body case 18.
Further, the side plate 17 is arranged so that a plain is approximately 45 degrees tilted with
regard to a horizontal direction.

At a lower part of the main body case 18, a box-shaped cleaning liquid tank 22 that
opens its upper face so as to cover the opening at a lower face is provided as a receiving tank.
On each inner face side of the side plates 17, 17 of the main body case 18, louver type grease
filters 23, 23, as flow restricting bodies, are attached to be freely mounted/dismounted SO as to
close the inlets 19, 19. Additionally, the grease filter 23, like a conventional grease filter, is a
louver structure having multiple flow holes (not shown in the drawing) through which the
exhaust air 5 flows, is attached to the side plate 17 that is tilted approximately 45 degrees, and is
formed so that depositing contaminants, including oil/grease and tarry matters, do not drop.
Meantime, to prevent contaminants from dropping, a collection member may otherwise be
provided.

Further, underneath the main body case 18, a flat-saucer-shaped collection part 24 is brovided
for collecting a liquid that drops from the main body of exhaust cleaning system 15.

At the main body case 18, rotary shafts 25a, 25b, having an axial direction along a direction
opposite from the pair of end plates 16 and both ends of which are held to freely rotate by

bearings that are not shown in the drawing and are respectively provided at the end plates 16, 16,



Next, the second enbodi ment is described by referring to Fig. 11 through
Fig. 13. The second enbodi nent shown in Fig. 11 through Fig. 13 is a
conposition in which the exhaust systeg 6 of the enmbodinment of Fig. 1
through Fig. 3 is nmade novabl e. That , in Fig. 11 through Fig. 13, a
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opening 10 of the hood.82, an_exhaust duct 84 having a fan 837i s provided
to protr 80, onepfthe ratanyshafts 25a is projected at one end from the end plate 16, and an output

shaft 27 of a motor 26, as a driving means arranged on the outer face side of the end plate 16 of
the main body case 18, is connected to the projected end. Additionally, the motor 26 is supplied
with and driven by a commercial AC power source that is properly phase-controlled by a control
means, not shown in the drawing, by way of a power cable 28, and thereby a moving means 29 is
formed.

Also, at both ends of the rotary shafts 25a, 25b, gears 30, 30 are provided, and the gears 30,
30 are spanned with endless chains 31, 31 so that the rotary shafts 25a, 25b rotate in the same
direction driven b& the motor 26. To the chains positioned at both ends of the rotary shafts 25a,
25b, both side edges of an endless-belt-shaped filter 33 are attached so as to connect them.

The filter 33 is, as shown in Fig. 3, formed with an endless net 34 formed in a mesh shape
with stainless steel wires, for example, and both ends of which are respectively attached to the
chains 31, 31, and a mat part 35 gathered into a mat form with stainless steel wires, for example,
and monolithically provided to an outer face of the net. Additionally, for the stainless steel
wires composing the filter 33, for example, a 100um thin-wire-shaped stainless steel wires or a
slender-ribbon-shaped stainless steel sheet are used, and the mat part 35 is gathered into a fibrous
microfiber and formed in a permeable mat shape. Further, the filter 33 of its both ends is
.attached to the chams 31, 31 that are spanned to the rotary shafts 25a, 25b, which are arranged to
come to vertexes of a nearly reverse triangle, and is formed in a nearly triangular tube shape
having a space 36 formed inside so that a lower end corner is positioned in the cleaning liquid
tank 22. |

Additionally, the filter 33 is, at its upper face of a part spanned between the rotary shafts 25a,
25a, located nearly at the same position with an upper edge of the main body case 18, and the
upper face part closely covers the discharge opening 10. Also, the filter nearly touches and
adheres to each inside face of the grease filters 23, 23 at its outer face of a part spanned between
the upper rotary shafts 25a, 25a and the lower rotary shaft 25b.

Further, a plain area of the filter 33 covering an upper part of the exhaust outlet 20 i§ nearly
the same as an area of an upper opening of the cleaning liquid tank 22, namely view in a plan, the
cleaning liquid tank 22 is the same as or slightly larger than the filter 33 so that a cleaning liquid
if dropped from the filter 33 can be collected by the cleaning liquid tank 22.

Additionally, since the grease filter 23 is a louver structure, oil/grease and tarry matters



At | ower end corners of the hood 82, nearly bar formed expandable | egs 85
havi ng-‘an axial direction along a vertical direction are provided to be
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enbodi merbntamitants aré retowedgby fhedfilte 33aretndvak magdeijtstisapplemerntany or almost zero,
and a construction that simply makes the filter 33 invisible from an outside for protection and
functions as a cover to prevent an externally moving cooking device from being caught by the
filter 33, is enough.

And the main body of exhaust cleaning system 15 is closely attached so that an upper end of
the main body case 18 covers the discharge opening 10 at an upper bottom face of the hood 8 and
connect the exhaust outlet 20 of an upper face of the main body case 18 to the discharge opening
10 under an airtight condition so as the filter with its upper face to close the discharge opening
10, namely to cover the same without any clearance. Additionally, the main body of exhaust
cleaning system 15 is formed of its exhaust air path so that the exhaust air 5 that flows from the
inlet opening 9 of the hood 8, namely the exhaust air 5 containing an oil/grease evaporated from
cooking oils during cooking and tarry matters formed with an oil/grease by adhering to aerial
dust is passed through the inlets 19, 19 of the main body of exhaust cleaning system, the grease
filters 23, 23, side faces of the filter 33 adhering to the grease filter 23, the space 36 in the filter
33, the discharge opening 10 where the fire damper 11 is provided by way of the upper face of
the filter 33 covering the discharge opening 10, and the exhaust duct 14, and is discharged
outdoors.

An upper part of one end of the cleaning liquid tank 22 is connected to a tank 41 for storing a
cleaning liquid 40 that is attached to a front face of an outer surface of the hood 8 by way of a
supply tube 43 having a supply valve 42, and the cleaning liquid 40 is supplied from the tank 41
by way of the supply tube 43 and stored in the cleaning liquid tank 22. Additionally, the
cleaning liquid 40 is, for example, mainly composed of an amine soap made of tolu oil
conditioned with an oleic acid and a linolic acid extracted from plants, such as pine, and the
amine soap is mixed with a higher-alcoholic anionic surfactant. Incidentally as a cleaning
liquid used for this purpose, one that has a high cleaning performance particularly with respect to
oil/grease, has an antimicrobial activity, is neutral, does not contain antiseptics and phosphorus,
and is colorless and noncombustible, is desirable.

Further, to a bottom part of another end of the cleaning liquid tank 22, a discharge tube 46
having a discharge valve 45 for discharging the cleaning liquid 40 stored in the cleaning liquid
tank 22 is connected. Also, to an upper part of the other end, one end of an overflow tube 47

for regulating the cleaning liquid 40 stored in the cleaning liquid tank 22 at a constant volume is



25 body case 94 as a main body having a plural nunber of nearly circular
inlets.93 formed by punching a side plate 92. Further, for use, after
novi ng the exhaust system 81 so as the hood 82 to conme above a gas fryer 96

to be a conbustion system cooking preb%r ation and cooki ng are done |ike
t he case ¢omnected, and i the cleaning liquid 40 is supplied to the cleaning liquid tank 22 exceeding the

prescribed volume, an excess volume is overflown and discharged from the overflow tube 47
through the discharge tube 46. Additionally, a volume of the cleaning liquid 40 is set such that
the filter 33 at its lower end positioned in the cleaning liquid tank 22 is immersed in the cleaning
liquid 40. Thus, a cleaning liquid supply/discharge means 48 is formed with the cieaning liquid
40, the tank 41, the supply tube 43 having the supply valve 42, the dlscharge tube 46 havmg the
discharge valve 45, and the overflow tube 47.

In the cleaning liquid tank 22, a trembler 50 generating fine vibrations is arranged, and an
ultrasonic cleaning means 53 that is connected to an ultrasonic transmitter 51, arranged at a front
on an outer face side of the hood, with a lead wire 52 is formed with the trembler 50. The
ultrasonic cleaning means 53 is composed such that the trembler 50 vibrates by an operation of
the ultrasonic transmitter 51, the cleaning liquid 40 stored in the cleaning liquid tank 22
ultrasonically vibrates to ultrasonically clean the filter 33 a part of which is immersed in the
cleaning liquid 40 in the cleaning liquid tank 22.

Thus, a cleaning means 55 is formed with the ultrasonic cleaning means 53, the cleaning
liquid supply means 48 and the cleaning liquid tank 22.

Further, in the cleaning liquid tank 22, a gauge, not shown in the drawing, is provided to
facilitate an external visual check of the cleaning liquid 40.

Next, an operation of above first embodiment is described.

First, the tank 41 and the ultrasonic transmitter 51 attached to the hood 8 are respectively
connected to the main body of exhaust cleaning system 15 which is previously assembled inside
the hood 8, and thereby the exhaust system 6 is formed. After the cleaning liquid 40 is filled in
the tank 41, making sure that the discharge valve 45 is closed, a prescribed volume of the
cleaning liquid 40 is supplied to the cleaning liquid tank 22 of the main body of exhaust cleaning
system 15 by opening the supply valve 42, while observing a gauge not shown in the drawing.
Additionally, when the cleaning liquid 40 is flown exceeding the prescribed volume, an excess
volume is overflown and discharged from the discharge tube 46 through the overflow tube 47.

Thereafter, suction is performed by operating a fan and a blower, not sr;own in the drawing,

- of the exhaust duct 14. Further, the filter 33 is circulatingly and rotationally moved by
operating the motor 26 and a éooking preparation is done by operating the ultrasonic cleaning
means 53.

Next, a cleaning operation of the exhaust air 5 by above-mentioned embodiment is described.

By cooking, a vapor of oil/grease is generated and an air containing the vapor, namely the

exhaust air 5 is absorbed from the inlet opening 10 of the hood 8 by an operation of the fan and



t he enbodi nent of Fig. 1 through Fig. 3, nanely-by igniting the gas fryer
96 and-heating a frying oil 97 in the gas fryer 96, fries 98 are cooked.

The exhaust air 5 generated by cooki ng16i s, like the case of the enbodi ment
of Fig. 1 through Fiﬂ-'g 3, absorbed into the hood 82 by driving the fan 83,
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Also, the exhaust air after passing through the grease filter 23 passes through a side face part
of the filter 33 that is closely adjacent to the grease filter 23 and flows into the space 36 in the
filter 33. Additionally, in flowing through the filter 33 which is formed with gathered fine
stainless steel wires, the exhaust air 5 flows nonlinearly through a narrow clearance of stainless
steel wires inside the filter 33.  Further, since the filter 33 is formed with gathered fine stainless
steel wires, its specific surface area is large compared to the grease filter 23, a flow path through
which the exhaust air 5 flows is very narrow, and what is more, like the grease filter 23,
contraction is frequently repeated, and thereby contaminants in the exhaust air 5, including fine
dust, oil/grease and tarry matters, ére mostly caught by the filter 23 and are separated and
removed.

Further, the exhaust air 5 absorbed by the space 36 flows through an upper part of the filter
33. By flowing through the filter 33 again, by a similar action contaminants in the exhaust air 5
are almost completely separated and removed and the exhaust air 5 is cleaned. By way of the
discharge opening 10 of the fire damper 11, the exhaust air 5 is absorbed by the exhaust duct 14
and is discharged outdoors. |

Also, by a rotational movement effected by the motor 26, the filter 33 of its part where
contaminants separated and removed from the exhaust air 5 deposit is immersed in the cleaning
liquid tank 22 in which the cleaning liquid 40 is stored and the ultrasonic cleaning means 53
operates, and by a synergy cleaning effect of the cleaning liquid 40 and ultrasonic waves,
contaminants are almost completely removed from the filter 33, so that a new part cleaned in the
cleaning liquid tank 22 is opposed to the inlet 19 by moving rotationally by operating motor.

Additionally, when the cleaning liquid 40 is contaminated by a used for a prescribed time, by
opening the discharge valve 45, the contaminated cleaning liquid 40 stored inside is discharged
by way of the discharge tube 46. Thereafter, closing the discharge valve 45 again, the supply
valve 42 is opened and the cleaning liquid 40 is supplied to the cleaning liquid tank 22 of the
main body of exhaust cleaning system 15 up to the prescribed volume, while observing the gauge.
Additionally, desirably the cleaning liquid 40 is collected separately by an effluent vessel and is
treated separately so as to allay a burden of sewage treatment.

If a shortage of the cleaning liquid 40 is observed via the gauge due to evaporation and the



liquid 40 has a deodoring effect, the cleaned exhaust air 5 to be _
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cone abowg thdghain body of exhaust cleaning system 15 is flown through and cleaned by the permeable
filter 33, where contaminants in the exhaust air 5 are caught, separated and removed by the filter
33, and is discharged from the discharge opening 10 connected to the exhaust outlet 20, while the
filter 33 on which the contaminants separated and removed from the exhaust air 5 deposit is
cleaned by contact with the cleaning liquid 40, namely by immersion in the cleaning liquid 40;
cleaning operations such as to remove and clean components and clean inside the exhaust duct
14 after using the kitchen system 1, a nearly automatic cieaning is possible, the exhaust air 5 is
cleaned efficiently and easily, and an easy maintenance is possible.

Also, since the filter 33 is moved and immersed and cleaned in the cleaning liquid tank 22 in
which the cleaning liquid 40 is stored, a contamination of other parts by splashes of the cleaning
liquid 40 can be prevented, there is no loss in cleaning liquid 40 by a splashed cleaning liquid
being discharged together with tﬁe exhaust air 5 by way of the duct 14, and thus the cleaning
liquid 40 is used effectively for cleaning.

Further, since the filter 33 is moved with the discharge opening 10, connected to the exhaust
outlet 20 through which the exhaust air 5 is discharged, closed, the filter 33 can be cleaned while
simultaneously separating and removing contaminants in the exhaust air 5, and by automation,
there is no need to break off cooking and stop the main body of exhaust cleaning éystem 15 to
clean the filter. '

Still further, unlike cleaning the exhaust air 5 using a conventionally fixed filter in which the
exhaust air 5 is cleaned by the same face and contaminants are caught by a part of fhe filter,
resulting in a degradation in cleaning efficiency and a fear of an air sound accompanying a biased
flow of the exhaust air 5.  On the other hand in the above first embodiment, by moving the filter
33, contaminants are caught equally by an entire face of the filter 33, and the exhaust air 5 can be
cleaned efficiently.

Also, as the filter 33 formed as an endless belt is spanned and is rotationally moved by
forming a nearly reverse triangle having the space 36 inside, the exhaust air 5 can be flown twice
through the filter 33 with a simple construction, contaminants in the exhaust air 5 -can be
removed almost completely, the fire damper 11, the exhaust duct 14, the fan and the blower
cleaning of which is difficult are not contaminated, the fire damper 11, the fan and the blower

can operate normally, an easy maintenance is possible, and the filter 33 can be thinned. Further,



conbustion system4, and since there is no need to provide exhaust systens
6 for each of these combustion systems 4, a cost of the kitchen 1 can be
reduced. Al so, as the leg 85 is fornmedygxpandabl e, a height can be adjusted
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rotationally moved, no other space is necessary for movement, and thus a compact design is
easily applicable. | | '

Further, since the filter 33 is formed by gathering slender stainless steel wires or thin stainless
steel sheets, the filter 33 can be formed flexible, noncombustible, highly corrosion resistant and
highly strong, it can be used under an atmosphere where a heat load is applied, such as the
kitchen system 1, does not generate corrosion and rust and can stably clean the exhaust air 5 for a
long period and maintenance is made easy, and since a conventional gathering process of metal
wires, as is, can be used for production, production is easily possible at a low cost, and
productivity can be improved.

Also, since the filter 33 is attached to the chains 31, 31 spanned to rotary shafts 25a, 25b and
is rotationally moved by the motor 26, a movement load is not applied directly to the filter 33
and a damage in the filter 33 can be prevented, and the tubular shape of the filter 33 can be
axially maintained, without causing sagging, by the rotary shafts 25a, 25b, thereby preventing a
biased cleaning of the exhaust air 5 that otherwise méy be caused due to sagging and interference
with other parts. |

On the other hand, since the filter 33 is cleaned by the synergy effect of chemical cleaning by
the cleaning liquid 40 and physical cleaning by the ultrasonic cleaning means 53, contaminants
caught by filter 33 can be removed almost completely, a clogging in the filter 33 can be
prevented, and the exhaust air 5 can be cleaned effectively for a long period. _

Also, since a transmission of an ultrasonic wave of the ultrasonic cleaning means 53 is
adjusted and controlled by the ultrasonic transmitter 51 provided outside the hood 8, operation
can be done easily.

Further, since the cleaning liquid tank 22 is formed so the area of the upper opening is nearly
the same as the plain area of the filter 33 and is arranged ﬁnderneath the filter 33, an immersion
cleaning of the filter 33 in the cleaning liquid 40 can be designed with a simple formation, and

- even if the cleaning liquid 40 drops from the filter 33 when the filter 33 is moved upward from
the cleaning liquid 40, collection is possible without allowing dropping onto the combustion
system 4 and the like, so a contamination of other parts can be prevented.

Also, since the cleaning liquid 40 stored in the cleaning liquid tank 22 into which the filter 33

is immersed is supplied and disposed by the cleaning liquid supply/discharge means 48,



pfoductioﬁ can be saved, disassenbling and housing is easily made when not

in use; and: a nai ntenance of the main body of the exhaust cleaning system

91 and the |ike can easily be made. Adgjtionally about the enmbodi ment shown
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conposi t iwien theslearing dimids4G iseproperlycstored rin chehtayik 41 that is externally provided and to
which supply is made easily, the cleaning liquid 40 can easily be supplied/discharged by
opening/closing the supply valve 42 and the discharge valve 45.

Further, since the gauge is provided at the cleaning liquid tank 22, a supply/discharge of the
cleaning liquid 40 can easily be done, and it is easily possible to confirm that the cleaning liquid
40 is stored up to the prescribed volume.

Also, the éleaning liquid 40 is mainly composed of an amine soap, a noncombustible,
vegetable neutral detergent made of tolu oil and contains a higher-alcoholic anionic surfactant, a
high cleaning power can be obtained, and being vegetable that can be decomposed by microbes,
the cleaning liquid 40 after cleaning can easily be treated, is not stimulating a skin, can' easily be
handled, and is available for an atmosphere where a heat load is applied, such as the kitchen
system 1. Further, since the cleanihg liquid 40 is a neutral vegetable detergent, a deodoring
effect can be attained by odor contents in the exhaust air 5 adhering to the cleaning liquid 40 that -
deposits on the filter 33.

On the other hand, since the grease filter 23 having flow holes that does not allow a linear
flow of the exhaust air 5 is érranged closely adjacent on the upper reach of the filter 33 along the
flow direction of the exhaust air 5 so as to cover the filter 33 and contaminants can be separated
and removed to a certain degree before removing contaminants by the filter 33, a contaminant
removal load of the filter is decreased, a cleaning load of the filter 33 is decreased, and a
contaminant removal rate is improved and the exhaust air 5 is efficiently cleaned for a long
petiod. Further, since the filter 33 is covered by the louver type grease filter 23, the filter 33 is
externally invisible and an appearance is improved.

Further, since the grease filter 23 is formed as a louver structure that does not allow
contaminants adhering to the grease filter 23 to drop when the grease filter 23 is attached having
an inclination, other parts are not soiled. |

Still further, since the grease filter 23 is arranged having a 45-degree inclination, it is possibie
to flow the exhaust air 5 into the main body of exhaust cleaning system 15 so as to form a
smoothly flowing air path with a small space, the exhaust air 5 can efficiently be absérbed and
cleaned, thereby improving a cleaning efficiency of the exhaust air 5.

Also, since the fire damper 11 is attached at the exhaust outlet 20, a fire occurring during

cooking, if any, can easily be prevented from invading into the main body of exhaust cleaning

system15 by closing the exhaust outlet 20, and being arranged at the exhaust outlet 20 through



26 be noved and a novability is irrprov'ed. Al so, an inconbustible or
nonconbusti bl e sheet may be hanged at a | ower edge of the hood 82.
According to this conposition, the exhgust air 5 can be cl eaned al nost
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kitchen 7. Additionally, to make possible a confirmation of an internal
condi ti on, ¥Fuither, since the inspection hole is provided in the main body case 18, maintenance can

easily be made.

Also, since the collection part 24 is arranged underneath the cleaning liquid tank 22, a drop
of contaminants adhering to an outer periphery of the cleaning liquid tank 22 can be prevented.
Namely, since the cleaning liquid tank 22 of its outer face is cooled because the cleaning liquid
40 is stored, there is a fear that confaminants in the exhaust air 5 forms dews on the outer face of ‘
the cleaning liquid tank 22 and these contaminants drop, but since the collection part 24 is a flat
saucer shape that is heated during cooking and is hard to generate dews and dews if generated are
soon evaporated, there is scarcely a fear of drop from a bottom face of the collection part 24.

Additionally, in abové first embodiment, a composition in which the filter 33 is fo}med as an
endless belt and is attached to and rotationally moved by the chains 31, 31 is described, but a
composition such that slender-plate-shaped bridge members, for example, made of stainless steel
plates are provided with prescribed intervals so as each to be connected with the chains 31, 31
that are positioned at both ends of the rotary shafts 25a, 25b, and the endless-belt-shaped filter 33
is set to the bridge members so that the filter 33 is rotationally moved along with a rotational
movement of the chains 31, 31 accompanying a rotation of the rotary shafts 25a, 25b is also
possible. According to this composition, a sag in the filter 33 positioned between the rotary
shafts 25a, 25b can be prevented, and further a biased cleaning of the exhaust air 5 and a
hindrance to movement, such interference with other parts, can be prevented, and the filter 33
can be rotated and moved smoothly.

Further as shown in Fig. 4, a composition such that holding members 62 each as a filter
holding part, formed in a frame shape having a window 61, having hinges engaged to mutually
move on both sides in a length direction, and holding a mat-shaped filter 63 and the grease filter
23 so as to close the window 61 are connected in an endless chain form and composed as an
endless belt, and both ends of these holding members 62 are connected to chains 31, 31 with |
metal fittings 62a and the like to form a nearly tubular shape for a rotationally movement.
According to the composition shown in Fig. 4, a movement load is not directly applied to the
filter 63, a damage of the filter 63 can be prevented, the filter 63 can be moved without causing a
sag, the filter 63 can easily be mounted/dismounted only by mounting to/dismounting from the
filter 63 from the window 61, the filter 63 can be formed as a simple rectangular shape, and
productivity and maintenance, including a replacement of the filter 63, can be improved.

Additionally, though the filter 33 is spanned to the rotary shafts 25a, 25b and is formed in a



sheet is desirably transm ssive with regard to light. Further, though the
|l eg 85.'is attached to the hood 82 in the description, when a conposition
for absorption by the hood 82 is not ngcessary because of a condition of
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of the eivblb@haperis spdnnkd guithimultiple foldings, or as shown in Fig. 8, the filter 33 is formed in a
flat tubular belt conveyer shape, is also applicable, and thus the filter 33 may be spanned and
formed in a tubular shape or a2 monolithic tubular shape.

Further, when a composition in which, by forming a tubular shape shown in Fig. 5 and 6,
namely by forming a monolithic tubular filter body 67 in which a mat-shaped filter 65 is held by
a filter holding part 66 formed in a drum frame shape, the filter body 67 is rotated around the
filter holding part 66 as a rotation axis to clean the exhaust air 5 is employed. In case where the
filter body is formed in a drum-shaped, since the filter body 67 is a drum-shaped attachment
structure, the filter 65 can easily be replaced by replacing the filter body 67, and like a
composition shown in Fig. 4, the filter 65 is free of a direct movement load and a consequent
damage and can be moved without causing a sag. - |

Still further, in the case of a composition shown in Fig. 7 in which the belt-shaped filter 33 is
spanned in a tubular shape by folding the same multiple times, since the exhaust air 5 can be
flown through the filter 33 multiple times, even the exhaust air 5 under an extremely soiled
condition can be cleaned almost completely.

Also, in the case of a polygonal or a flat tubular formation shown in Fig. 8, since a
composition in which a corner and a flat side is immersed in the cleaning liquid 40 in the
cleaning liquid tank 22 is possible, a compact design is easily applicable. Additionally, in the
composition shown in Fig. 8, the filter 33 is arranged symmetrically, but one side only is also
possible, and in this case, since the flat filter 33 can be arranged in a small space, .a further
compact application is possible.

In 2 composition shown in Fig. 8, filter 33 is arranged but that is shown in Figs. 9 to 10.

That is, as shown in Fig. 9 and 10, a compact desigﬁ by a composition in which the endless-
belt-shaped filter 33 is spanned in a flat tubular shape so that a plain is opposed to a fan 70 and
an upper part is tilted in a direction receding from the fan and a grease filter 71, as a flow
restricting body, having punched flow holes 19 on a face side not opposing to the fan 70 that
comes to an lower face side of the filter 33 is arranged in the hood 8 to be freely
mounted/dismounted, can be used at households, too. Additionally, the filter 33 can bej spanned
nearly vertically instead of tilted spanning.

On the other hand, as the cleaning liquid 40, in addition to one mainly com.posed of amine
soap, any one that has a high cleaning performance and does not corrode filters 33, 63 and 65 and

the cleaning liquid tank 22 is acceptable, and desirably one that can easily be treated and handled,



through Fig. 3 is forned in a disc shape. That is, a main body of exhaust
cl eani ng system 101 is made of the materials used for the mai n body ‘case 18
of the main body of exhaust cleaning system 15 of the enbodi nent of Fig. 1
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102 and asp&itch&d. nearly rectangul ar stainless steel side plates provided
at side edges of the end plates 102, 102. Additionally, at one end plate
102, a si m Ao, imadsitian tergathsrad stainissosteal aviresatnd filtekse33, 163 and66 diambatmarle ofiag.
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in the exhaust air 5 and is not damaged by contact with the cleaning liquid 40, but for used at a
place such as a kitchen where are heat load is applied, a material that do not easily cause
corrosion and rust and is noncombustible, such as an aluminum alloy wire, is desirable. In
addition, if the exhaust air 5 contains a hazardous gas, the filters 33, 36 and 65 may carry
activated carbon particles, or a permeable activated carbon sheet (developed by the British
Department of Defense and produced by SGS Yarsley International Certification Services Ltd.;
trade name ACC) may be used as a filter or the activated carbon sheets may be superposed with
the filters 33, 63 and 65 so as they are positioned on the space 36 side, or a fibrous activated
carbon may be gathered and used as a filter. Using these activated carbon products, such a
hazardous gas is adsorbed and removed, and odor is removed, too.

Further, on a top end side of the discharge tube 40, a clarifier for clarifying the contaminated
cleaning liquid 40 may be provided and a circulation system for returning the clarified cleaning
liquid 40 to the cleaning liquid tank 22 may also be provided. According to these compositions,
in addition to that the cleaning liquid 40 can be used efficiently, a sewage treatment load due to
discharging the contaminated cleaning liquid 40 as is into sewage can be decreased.

Also, a composition such that a means for detecting a volume of the cleaning liquid 40 is
provided in the cleaning liquid tank 22, and by detecting that the cleaning liquid 40 is in short,
the cleaning liquid 40 is supplied from the tank 41, such as a float valve, may also be provided.
According to this composition, it is possible to prevent a situation that the cleaning liQuid 40 is
scarce and the filters 33, 63 and 65 cannot be_ cleaned, and thus a sure and efficient cleaning of
the exhaust air 5 can be performed for a long period.

Further, a composition in which a roller or a air injection means may be provided on a side
where the filters 33, 63 and 65 move from the cleaning liquid 40 and thereby the filters 33, 63
and 65 are pressed and removed of the cleaning liquid 40 may also be provided. According to
this composition, a drop of the cleaning liquid 40 from the filters 33, 63 and 65 can be prevented,
without soiling other parts, and by providing the roller and the like, an air path for flowing the
exhaust air 5 to the filters 33, 63 and 65 can be formed simultaneously by a simple composition,
the exhaust air 5 can be thoroughly cleaned, and a cleaning efficiency can be improved by a
simple composition. Further, by providing the roller, there is a fear that a noise is generated

when the filters 33, 63 and 65 are rotated and rotationally moved while keeping close contact
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Also, though the filter 33 is stuck to the exhaust outlet 20 and the grease filter 23, for
example, like an embodiment shown in Fig. 5 and 6, by employing a composition in which a
movable plate 78, that is energized by the coil spring 77 and the like and of which one end is a
free end, is provided at a top 76 having the exhaust outlet 20 of the main body case 75 as a main
body in a center part, the movable plate 78 may be stuck to an outer face side of the filter 65.
According to this composition, even when the filters 33, 63 and 65 are not stuck to the exhaust
outlet 20 and the grease filter 23, the exhaust air 5 can surely flow through the filters 33, 63 and
65 by a simple formation, and the exhaust air 5 can thoroughly be cleaned and a cleaning
efficiency can easily be improved by a simple compositibn. In particular, as shown in the
embodiment of Fig. 5 and 6, application is possible with a simple formation to a construction
having a curved outer face for forming an air path through which the exhaust air 5 can smoothly
flow. Further, a pressing effect of the filters 33, 63 and 65 can be obtained.

On the other hand, though the description is given by arranging the grease filter 23, for
example, as shown in Fig. 9 and 10, a grid body, either formed with mesh or punched, may be
attached to the inlet 19 of the side plate 17 of the main body case 18 to be freely
mounted/dismounted, or by directly punching the side plate 17, the punched Holgs may be used
as the inlet 19. These compositions can provide a compact, lightweight main body of exhaust
cleaning system 15 for use at an environment where oil/grease is not generated so much.

Also, though the description is given such that the exhaust air 5 is cleaned by operating the
ultrasonic cleaning means 53, it is also possible to start cleaning the filters 33, 63 and 65 by a
cleaning ability of the cleaning liquid 40, and ultrasonic cleaning may be applied when a cleaning
power starts degrading. According to this composition, a running cost can be reduced.
Further, when a contamination of the exhaust air 5 is low or contaminants can easily be removed
by the cleaning liquid 40, a simple, inexpensive construction without the ultrasonic cleaning
means 53 may be provided separaiely to improve productivity and provide a compact system.

On the other hand, though the filter 33, 63 and 65 are rotated and rotationally moved to
immerse a part into the cleaning liquid for cleaning while cleaning the exhaust air 5, when a time
of continuous running is short and the exhaust air 5 is cleaned by an intermittent running, for
example, the filter 33, 63 and 65 are not moved during cleaning the exhaust air 5 but a

composition in which the filters 33, 63 and 65 are moved in parallel, or by moving the cl'eaning



end protrudes fromthe side plate 103 and an end part is connected with the
mot or 26 arvanged on the outer face side of the side plate 103 so as to be
‘rotated. Further, at both ends of the gptary shaft 106, a pair of filter
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cleaning may also be applicable. Further, it is also possible to make a movement of the filters
33, 63 and 65 intermittent, or an occasional reverse rotation or a reverse rotational movement.

Additionally, though the description is given such that the main body of exhaust cleaning
system 15 is assembled in the kitchen system 1, in addition to cleaning the exhaust air 5
generated during cooking, any kind of exhaust air can be an object of cléaning. For example,
when an exhaust air generated durihg waste treatment, an exhaust air generated during crushing
and grinding and an exhaust air generated by a kiln, such as a cement clinker, are to be cleaned,
the main body of exhaust cleaning system 15 may directly be assembled inside an exhaust duct or
a stack to clean a contaminated exhaust air passing through the exhaust duct or the stack.
Additionally, in the case of assembling in grinding facilities and fine dust generated during
grinding and contained in an éxhaust air is removed but a chemical treatment is not required,
water may be used as a cleaning liquid. Furthér, when an acid gas or a chloric gas is contained,
a solution having an action, such as adsorption and neutralization may be used as a cleaning
liquid.

Also, when there is no anxiety of contaminants dropping from an outer face of the cleaning
liquid tank 22, omitting the collection part 24, the main body of exhaust cleaning system 15 may
be provided with a simple composition and a compact size facilitating the production.

Next, the second embodiment is described by referring to Fig. 11 through Fig. 13.

The second embodiment shown in Fig. 11 through Fig. 13 is a composition in which the
exhaust system 6 of the embodiment of Fig. 1 through Fig. 3 is made movable.

That is, in Fig. 11 through Fig. 13, a reference numeral 81 is an éxhaust system, and the
exhaust system 81 is a near box shape with the inlet opening 9 provided in a lower face and has a
hood 82 with the discharge opening 10, to which the fire damper 11 is attached, formed in a near
center of an upper face. Also, at the discharge opening 10 of the hood 82, an exhaust duct 84
having a fan 83 is provided to protrude in a stack form.

At lower end corners of the hood 82, nearly bar formed expandable legs 85 having an axial
direction alohg a vertical direction are provided to be mounted/dismounted. The leg 85, of
which an upper leg part 87 that is attached to the hood 82 via a joint 86 and a lower leg part 89
having a flat placement part 88 in a flange form at a lower end are connected coaxially, is formed
to be expandable, namely a dimension is variable by the joint 86.

Also, in the hood 82. a main body of exhaust cleaning system 91 is attached. The main
body of exhaust cleaning system 91 does not have the grease filter 23 in the main body of

exhaust cleaning system 15 of the embodiment of Fig. 1 through Fig. 3, and instead it has a main



shaped both end faces, and a filter holding part 111 formed in a circul ar
frame shape: with reinforcing menbers 110, 110 bridgi ng both edges al ong a
di anmeter direction. Also, at a center rt to be a center of the

ers 110, 110 of the filter holding part 111, a
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w ndow 1Gfe edB&difeHEof S, T ihkdugh Fig. 3, namely by igniting the gas fryer 96 and heating a frying
oil 97 in the gas fryer 96, fries 98 are cooked. The exhaust air 5 generated by cooking is, like
the case of the embodiment of Fig. 1 through Fig. 3, absorbed into the hood 82 by driving the fan
83, flown from the inlet 93 into the main body of exhaust cleaning system 91, and while
separating and removing relatively contaminant particles, such as aerial dust, cleaned by flowing
through a side face part of the filter 33, the space 36 and an upper face part of the filter 33, flown
through the exhaust opening 10 of the fire damper 11 to the exhaust duct 84, and discharged
from an upper part of the exhaust duct 84 into the kitchen 7. Additionally, since the cleaning
liquid 40 has a deodoring effect, the cleaned exhaust air 5 to be discharged does not smell so
much, thereby preventing a degradation in environment of the kitchen 7 due to an offensive odor.

According to the second embodiment shown in Fig. 11 through Fig. 13, since the exhaust
system 81 providing the main body of exhaust cleaning system 91 with legs 85 attached to the
hood 82 is movable, it can be moved properly to cope with a working condition, namely a
generation of the exhaust air 5 of a combustion systerﬁ such as the gas fryer 96, and thereby the
exhaust air 5 can be cleaned efficiently. Further, where multiple combustion systems 4 are
provided but cooking is done in one place, the hood 82 may be moved to come above the
combustion system 4, and since there is no need to provide exhaust systems 6 for each of. these
combustion systems 4, a cost of the kitchen 1 can be reduced.

Also, as the leg 85 is formed expandable, a height can be adjusted according to a condition of
the geherated exhaust air 5 of the combustion system 4, the gas fryer 96 and the like, the exhaust
air 5 can be cleaned efficiently, and maintenance operations of the hood 82 and the main body of
exhaust cleaning system 91 can be made easy.

Further, since the leg 85 is attached to the hood 82 to be freely mounted/dismounted, a
volume is small when thé leg 85 is not attached, a space for storage and transportation after
production can be saved, disassembling and housing is easily made when not in use, and a
maintenance of the main body of the exhaust cleaning system 91 and the like can easily be made.

Additionally about the embodiment shown in Fig. 11 through Fig. 13, though the description
is given based on a construction in which the placement part 88 is provided at a lower part of the
leg 82 and which is placed on a floor surface, a wheel having a stopper may be provided instead

of the placement part 88. According to this composition, the exhaust system 81 can smoothly



body 107 is forned. Further, the filter body 107 is arranged in the main
body case 104 so as to be rotated by the notor 26 with a center of the
filter body 107 as a rotation center, %é/ an arrangenent such that an end of
the rotary shaftf 106 is engaged with the netal nmenber 112, an end of the
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and it is possible to prevent contaminants remaining in the exhaust air 5 from depositing in areas
of the kitchen 7. Additionally, to make possible a confirmation of an internal condition, this
sheet is desirably transmissive with regard to light.

Further, though the leg 85 is attached to the hood 82 in the description, when a composition
for absorption by the hood 82 is not necessary because of a condition of the exhaust air 5, the leg
85 may directly be attached to the main body case 94 of the main body of exhaust cleaning
system 91.

Next, still the third embodiment of the present invention is explained by referring to Fig. 14
and 15. _

In the third embodiment shown in Fig. 14 and 15, the filter 33 of the embodiment of Fig. 1
through Fig. 3 is formed in a disc shape.

That is, a main body of exhaust cleaning system 101 is made of the materials used for the
main body case 18 of the main body of exhaust cleaning system 15 of the embodiment of Fig. 1
through Fig. 3, and has a box-shaped main body case 104 as a main body opened at top and
bottom with a pair of neaﬂy fectangular end plates 102, 102 and a pair of nearly rectangular
stainless steel side plates provided at side edges of the end plates 102, 102.  Additionally, at one
end plate 102, a similar inspection hole is provided, and like the embodiment of Fig. 11 through
Fig. 13, side plates 103, 103 are provided with a plural number of punched nearly circular inlets
93 that are positioned to form nearly semi-circular shapes.

At a lower part of the main body case 104, likewise the cleaning liquid supply/discharge
means 48, the collection part 24 and the box-shaped cleaning liquid tank 22, of which an upper
face where the trembler 50 of the ultrasonic cleaning means 53 is provided is opened, are
provided monolithically.

Also at the side plate 103 of the main body case 104 as a main body, a rotary shaft 106
having an axial direction in opposite directions is arranged with both ends held by bearings, not
shown in the drawing, provided at the side plates 103, 103. The rotary shaft 106 of which one
end protrudes from the side plate 103 and an end part is connected with the motor 26 arranged on
the outer face side of the side plate 103 so as to be rotated. Further, at both ends of the rotary
shaft 106, a pair of filter bodies 107 are provided.

Further, the filter body 107 has an outer periphery 109 having windows 108 opened in ring-



body 107 is positioned at its [ower end in the cleaning liquid tank 22 and
is imersed in the cleaning liquid 40. Also, the main body case 104 is at
its upper end attached to an upper |o face, by covering the discharge
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face side of the outer periphery 109, an elastic member 113, such as a rubber part, protruding in a
ring form in an axial direction is provided. Also, in the filter holding part 111, between
reinforcing members 110, likewise a nearly disc-shaped filter 115 made of metal wires, such as
stainless steel wires, and gathered in a mat form is held from the window 108, and thus the filter
body 107 is formed.

Further, the filter body 107 is arranged in the main body case 104 so as to be rotated by the
motor 26 with a center of the filter body 107 as a rotation center, by an arrangement such that an
end of the rotary shaft 106 is engaged with the metal member 112, an end of the elastic member
113 touches the side plate 103 of the main body case 104, and the inlet 93 is p'ositionecll to face an
inside of the elastic member 113. By the elastic member 113 touching an inner face of the side
plate 103, the exhaust air 5 flowing into the main body case 104 flows through the filter 115 of
the filter body 107 by way of an inside closed by the elastic member 113. Further, the filter
body 107 is positioned at its lower end in the cleaning liquid tank 22 and is immersed in the
cleaning liquid 40.

Also, the main body case 104 is at its upper end attaéhed to an upper lower face; by covering
the discharge opening 10, and with the exhaust outlet 20 of an upper face of the main body case
104 connected airtight to the discharge opening 10, and the main body of exhaust cleaning

_sjrstem 101 is provided in the hood 8. Further, the exhaust air 5, flowing from the inlet 93
through the filter 115 of the filter body 107, flows through the exhaust duct 14 from the exhaust
opening 10 where the fire damper 11 is provided, and is discharged outdoors. |

Additionally, a spacing between a pair of filter bodies 107, 107 being opposed to each other
and a dimension of a diameter of the filter body 107 are desirably more than a length in the same
direction of the discharge opening 10. That is, if the spacing between the filter bodies 107, 107
is narrow, a wind velocity of the exhaﬁst air 5 is accelerated between the filter bodies 107, 107
and the discharge opening 10 compared with that while passing through the filter 115 and is
slowed down again in the exhaust duct 14, and thereby an air sound may be generated or the
exhaust air 5 may not efficiently be absorbed due to an increase in an absorption resistance of the
exhaust air 5, consequently degrading a cleaning efficiency. Therefore, desirably the spacing
between the opposing filter bodies 107, 107 and the dimension of the diameter of the filter body

107 are desirably more than prescribed values.



Addi tionally, a spacing between a pair of filter bodies 107, 107 being
opposed to-each other and a di nension-of a dianeter of the filter body 107
are desirably nore than a length in the sanme direction of the discharge
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Also, since a pair of nearly disc shaped filter bodies 107, 107 can be rotated by one rotary
shaft 106, the filter bodies 107, 107 can easily be moved with a simple composition, a
simplification and compacting of the main body of the exhaust cleaning system 101 can be made
easily, and productivity can also be improved. |

Further, since mat-shaped filter 115 is held by the filter holding part 111 and is formed in a
near disc shape, the filter 115 is free frofn loosening and can be rotationally moved easily and
surely. |

Also, since the elastic member 113 for passing the exhaust air 5 to the filter 115 is provided
at the filter holding part 111, it is possible to flow the exhaust air 5 easily and surely to the filter
115, without causing leakage, and the exhaust air 5 can be cleaned efficiently.

Additionally, in above-mentioned embodiment of Fig. 14 and 15, a pair of opposing filter
bodies 107, 107 are borne by one rotary shaft 106, but the filter bodies 107, 107 can also be held
in intersecting axial directions, namely so as opposing faces expand upward, to freely rotate.

Also, the filter body 107 can also be arranged with one piece ihstead of two pieces, as shown
in Fig. 9 and 10, and further, it may be arranged with plural pieces so as they are superposed or
radially oppose. Additionally, when only one piece is provided, a space to arrange the filter
body 107 can be saved, and thereby a compact, lightweight system for home use can be provided,
and productivity can also be improved. Also, when plural pieces are superposed, the exhaust air
5 passes through the filter 115 more than once, and a cleaning performance of the exhaust air can
be improved.

Further, it is also possible to provide the elastic member 113 provided at the filter body 107
and a roller at the side plate 103 so as their ends adhere to the filter body 107.

Next, still forth embodiment of the exhaust cleaning system according to the present
invention is described by referring to Fig. 16.

In the forth embodiment shown in Fig. 16, a filter 120, namely the endless-belt-formed filter
33 of the embodiment of Fig. 1 through Fig. 3 is formed as a band. That is, like the filter 33 of
the embodiment of Fig. 1 through Fig. 3, the filter 120 having a flexibility is formed as a band by
gathering metal wires, and both ends of the filter 120 in a length direction are positioned in the

cleaning liquid tank 22 and fixed to rotary shafts 121a, 121a that are provided to freely rotate,



bet ween the opposing filter bodies 107, 107 and the dinension of the
di‘aneter of the filter body 107 are desirably nore than prescribed val ues.
28 According to the enbodi nent of Fig2914 and 15, since the filter body 107
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vol une only, a space in the main body case
discharge opening 10, so that the filter 120 performs a parallel movement, namely the filter 120
is wound up as a shutter when one rotary shaft 121a rotates and a portion wound up by the other
rotary shaft 121a is unwound.

According the a composition of a main body of exhaust cleaning .system 122 shown in Fig.
16, it is possible to pass the exhaust air 5 more than once even if the filter 120 is not formed in a
tubular shape, so that a compact design is easily applicable.

Also, since the filter 120 has ends, it can easily be spanned to the rotary shafts 121a, 121b
without causing a sag and can easily be mounted/dismounted, and a maintainability can be
imprdved.

Additionally, the filter 120 is formed as a windable belt shape like a shutter in the
embodiment of Fig. 16, but as shown in Fig. 17 and 18, it is also possible, for example, to form a
filter body 125 monolithically and the filter body 125 may be moved in parallel.

That is, the nearly tubular filter body 67 of the embodiment shown in Fig. 5 and 6, and the
endless-belt shaped filter 33 is held in a tilted condition by the filter holding part 126 so as both
ends in axial directions extend in the same direction, thereby forming the filter body 125 as a
monolithic structure. Then; so as the filter body 125 of its tilted parts on both sides extend
downward, a main body case 127 as a main body is arranged inside and is moved in parallel
toward the tilted parts, so that a main body of exhaust cleaning system 128 that can immerse and
clean the filter body in the cleaning liquid 40 with the discharge openihg 10 closed may be
formed.

Next, still forth embodiment of the present invention is described by referring to Fig. 19.

In the fifth embodiment shown in Fig. 19 is a composition in which, instead of a process to
immerse and clean the filter 33 in the cleaning liquid 40 in the cleaning liquid tank 22 of the
embodiment shown in Fig. 1 through Fig. 3, the filter 33 is cleaned by contact with the cleaning
liquid 40, namely by injection.

That is, an injection means 131, such as a pump for pressure-feeding the cleaning liquid 40 is
connected to the tank 41 storing the cleaning liquid 40, and an injection tube 133 having a nozzle
132, as an injection part, is attached at a top of the injection means 131. Then, arraﬁging the
nozzle 132 so as to face the filter 33, caught contaminants are cleaned and separated by injecting
the cleaning liquid 40 to the filter 33.

Here, a cleaned effluent is collected into the cleaning liquid tank 22 and circulated again to
the injection means 131.

According to the composition of the main body of exhaust cleaning system 135 shown in Fig.



104 can be forned small and a conpact design is easily applicable. Further,
since the nearly disc shaped filter 107 is rotated, no other space is
necessary for novenent, and thus a compact design is easily applicable.
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Additionally, even when the cleaning liquid 40 is injected in a mist form from the nozzle 132,
the cleaning liquid 40 is collected by the filter 33 at its part adhering to the discharge opening 10
and is not absorbed into the exhaust duct 14, so that a soil in the exhaust duct 14 can be
prevented. Further, by positioning the nozzle 132 so as to be immersed in the cleaning liquid
40 stored in the cleaning liquid tank 22, the injected cleaning liquid 40 does not form a mist and
does not soil peripheral areas.
Also, since the cleaning liquid 40 is injected from an upstream side in a direction along
which the exhaust air 5 flows, namely on a front side of the filter 33, even if the cleaning liquid
40 flies in a mist form, it is scarcely caught by and flows through the filter 33, so that other parts
are not soiled, a collection of the cleaning liquid 40 is easy, and an arrangement of the nozzle 132
and an assembling of the filter 33 can easily be made.
Further, since the cleaning liquid 40 is injected, a kinetic energy of injection also adds a
physical cleaning power.
Additionally, though the cleaning liquid 40 is injected in the description, it may be flown
down from an upper part so as to contact the filter 33.
Also, for example, the nozzle 132 as an injeétioh part may be formed as a tube-shaped
-injection part having a length direction along a direction horizontal to a plain of the filter 33 and
an injection outlet for injecting the cleaning liquid 40 to a face opposing the filter 33, where the
tube-shaped injection part is at both ends held by a rail to move along a plain of the filter 33, so
that the cleaning liquid 40 is supplied to the injection part and the filter 33 is cleaned by the

moving injection part.
Industrial Applicability

As described above, the present invention can be used for the exhaust cleaning system which
are clarified and discharged an exhaust air containing oily steam and dust generated from the
kitchens used at food supply facilities of hotels, restaurants, Tempura restaurants and Yakitori
restaurant and home ventilation fans, and exhaust air containing contaminants generated from
incineration facilities at waste incineration plants, crushing facilities of quarries and a clinker

calcination facilities of cement plants According to an exhaust cleaning system of



near disc shape, the filter 115 is free fromloosening and can be
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by a moving means, cleaning operations can be nearly automated, the exhaust air can be cleaned

efficiently.



Al so, the filter body 107 can al so be arranged with one piece instead of
two pi.eces; as shown in Fig. 9 and 10, and further, it may be arranged w th
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the filter body 10

from which said exhaust air is discharged;

a permeable filter, provided in the main body, for passing said exhaust air that flows in
from said exhaust inlet and discharging the same from said exhaust outlet;

a cleaning means for cleaning at least a part of the filter; and

a moving means for moving said filter to change a cleaning position of said filter to be
cleaned by said cleaning means.
[Claim 2]

An exhaust cleaning system of Claim 1 above, wherein;

the cleaning means has a cleaning liquid and is provided with an injection unit for injecting
said cleaning liquid to the filter.
[Claim 3]

An exhaust cleaning system of Claim 2 above, wherein ;

the injection unit injects the cleaning liquid from an upper reach along a flow direction of the
exhaust air.
[Claim 4]

An exhaust cleaning system comprising;

a main body having an exhaust inlet into which an exhaust air flows and an exhaust outlet
from which said exhaust air is discharged;

a permeable filter provided in the main body and covering said exhaust outlet;

a cleaning means for storing a cleanihg liquid in which at least a part of the filter is
immersed; and

a moving means for moving said filter to change a cleaning position of said filter to be
cleaned by said cleaning means.
[Claim 5]

An exhaust cleaning system according to any of Claim 1 through Claim 4, wherein that said
moving means moves the filter while covering the exhaust outlet.
[Claim 6]

An exhaust cleaning system according to any of Claim 4 through Claim 5, wherein said

cleaning means is provided with an ultrasonic cleaning means that ultrasonically cleans the filter

immersed in the cleaning liquid.
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and a roller at the side plate 103 so as their ends adhief gopd
body 107. Next, still forth enbodi nent of the exhaust cl
according to t he present invention is3described by refer

t he fortpcrihofi nent shown in Fig. 16, a filter 120, nanely th e
endl ess-pelt-formed filter 33 of the enbodinent of Fig. 1 through Fig. 3 is
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di rectlogcn[rﬁggomtloned |n the cleaning liquid tank 22 and fixed to rotary

shafts 121a, 12la that are provided to freely rotat
An exhaust cleaning system according to Claim 1 through Clalm 7, wherein said filter is

formed in a nearly tubular shape having a space inside.
[Claim 9] .

An exhaust cleaning system according to Claim 1 througﬁ Claim 8, wherein said filter is
formed as an endless belt.
[Claim 10]

An exhaust cleaning system according to any of Claim 1 through.Claim 9, wherein said
moving means rotationally moves the filter.

[Claim 11] .

An exhaust cleaning system according to any of Claim 1 through Claim 10, wherein said
moving means is provided with a filter holding part for holding the filter and a driving means for
moving the filter holding part.

[Claim 12]

An exhaust cleaning system according to any of Claim 1 through Claim 8, wherein said
moving means is provided with a frame-shaped filter holding part for holding the filter and a
driving means for rotationally moving the filter holding part.

{Claim 13]

An exhaust cleaning system comprising;

a main body having an exhaust inlet into which an exhaust air flows and an exhaust outlet
from which said exhaust air is discharged;

a permeable filter, provided in the main body, for passing said exhaust air that flows in
from said exhaust inlet and discharging the same from said exhaust outlet;

a cleaning means having an injection unit for injecting a cleaning liquid to the filter and
cleaning at least a part of the filter; and

o a moving means for moving said injection unit of the cleaning means to change a cleaning
position of said filter.
[Claim 14]

An exhaust cleaning system according to any of Claim 1 through Claim 13, wherein said
filter has an incombustibility or a noncombustibility and a corrosion resistance.

[Claim 15]
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29 and the f“!ll&luufﬂll ﬂ'ﬂﬁmned to rotary shafts 121b, 121b | ocated upward
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ot her rotary shaft 12la Is unwound.
filter is formed with at least either of gathered slender metal wires or gathered slender metal thin
sheets.
[Claim 16]

An exhaust cleaning system according to any of Claim 1 through Claim 15, wherein said
filter is formed with stainless steel.
[Claim 17]

An exhaust cleaning system of Claim 1 or 16 characterized in that the main body has a leg
part that mounts the main body to move on a floor surface.
[Claim 18]

An exhaust cleaning system according to any of Claim 1 through Claim 17, wherein said
cleaning means is provided with a cleaning liquid supply/discharge means for supplying and
discharging a cleaning liquid.

[Claim 19]

An exhaust cleaning system according to any of Claim 2 through Claim 18, wherein said
cleaning liquid is noncombustible and vegetable.
[Claim 20] |

An exhaust cleaning system according to any of Claim 2 through Claim 19, wherein said
cleaning liquid is mainly composed of an amine soap made of tolu oil and contains a higher-
alcoholic anionic surfactant.

[Claim 21] .

An exhaust cleaning system according to any of Claim 1 through Claim 20, wherein said
filter is covered with a flow restricting body having flow holes that do not allow a linear flow of
an exhaust air.

[Claim 22]

An exhaust cleaning system according to any of Claim 1 through Claim 21, wherein said
cleaning means has a receiving tank with a plain area equal to or exceeding that of the filer and
arranged underneath said filter.

[Claim 23]

An exhaust cleaning system according to any of Claim 1 through Claim 22, wherein said

main body is equipped with a fire detection means for detecting a fire and a shutter'body for

closing the exhaust outlet.
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According the a conposition of a main body of exhaust cleaning system 122
shown .i'n Fig. 16, it is possible to pass the exhaust air 5 nore than once
even if the-filter 120 is not forned i3 a tubul ar shape, so that a conpact
design is easily applicable. Al so, since the filter 120 has ends, it can
easily be spanned to the rotary shafts 121a, 121b w thout causing a sag and
can easily be nounted/di snmounted, and Abstacht ai nabi | | ty can be inproved.
Additionally, the filter 120 is formed as a wi ndable belt shape like a
shutter in the enbodi mrent of Fig. 16, but as shown in Fig. 17 and 18, it is
al so possi bAanaifiodpofiephanst ¢learfing system 15 is arranged in a hood 8 that is connected to an

exhaust duct 14 at an upper part and is opened at a bottom face. A grease filter 23 is afranged at
a side plate of a main body case 18 having an inlet 19 into which an exhaust air § flows. A
filter 33 formed in an endless belt shape by gathering stainless steel wires and the like is attached
to rotary shafts 25a, 25b provided to freely rotate in the main body case 18. The filter 33
adheres to the grease filter 23 and a discharge opening 10 through which the exhaust air 5 flows,
and is partially immersed in a cleaning liquid 40 in a cleaning liquid tank 22 provided at a lower
part of the main body case 18. The exhaust air 5 flowing from the inlet 19 through the grease
filter 23 is flown through the rotationally moving filter 33, is flown again from a'space 36
through the filter 33, and is discharged after being cleaned. |

A cleaning of the exhaust air 5 and a cleaning of the filter 33 can be done at a time.



filter body 125 nonolithically and the filter body 125 may be noved in
paral l.el . That is, the nearly tubular filter body 67 of the enbodi nent
shown in Fig. 5 and 6, and the endl ess-belt shaped filter 33 is held in a
tilted condition by the filter holding part 126 so as both ends in axial
directions extend in the sane direction, thereby formng the filter body
125 as a nonolithic structure. Then, s s the filter body 125 of its
tilted parts on both sides extend down d, a main body case 127 as a main
body is arranged inside and is noved in zarallel toward the tilted parts,
so that a main body of exhaust cleaning system 128 that can i mrerse and

clean the filter body in the clieaning liquid 40 wijth the di scharge opening
10 cl osed may be Y
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formed. Next, still forth enbodi nent of the present invention is described
by referring to Fig. 19. In the fifth enbodi nent shown in Fig. 19 is a
conposition in which, instead of a process to inmerse and clean the filter
33 inthe cleaning liquid 40 in the cleaning liquid tank 22 of the

enbodi mrent shown in Fig. 1 through Fig. 3, the filter 33 is cleaned by
contact with the cleaning liquid 40, na@%&y by injection. That is, an

i njection means 131, such as a punp for essure-feeding the cl eaning
liquid 40 is connected to the tank 41 storing the cleaning liquid 40, and
an injection tube 133 hav%pg a nozzle 2&




132, as an injection part, is attached at a top of the injection nmeans 131.
Then, arrarnging the nozzle 132 so as to face the filter 33, caught

contam nants are cl eaned and separated by injecting the cleaning liquid 40
to the filter 33. Here, a cleaned effluent is collected into the cl eaning
liquid tank 22 and circulated again to the injection neans 131. According
to the conposition of the nmain body of exhaust cleaning system 135 shown in

Fig. Qéy




30 19, there is no anxiety of noise due to ultrasonic cleaning being

generated.. Al so,

since the nozzle 132 is arranged in the cleaning |liquid

tank 22 and the injected cleaning liquid 40 is collected by the cleaning

liquid tank 22 | ocated downward,

it is easily possible to collect the

exhaust liquid 40 while cleaning the exhaust air 5 with a sinple

conposition. Additionally,
amst formfromthe nozzle 132,
filter 33 at

its part adhering to the

even when the cleaning liquid 40 is injected in

t he ogéining liquid 40 is collected by the
charge opening 10
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and is not absorbed into the exhaust duct 14, so that a soil in the exhaust
duct 14 can be prevented. Further, by positioning the nozzle 132 so as to
be imersed in the cleaning liquid 40 stored in the cleaning liquid tank
22, the injected cleaning liquid 40 does not forma m st and does not soi
peri pheral areas. Also, since the cleaning liquid 40 is injected from an
upstreamside in a direction al ong whi the exhaust air 5 flows, nanely on
a front side of the filter 33, even if%%%e cleaning liquid 40 flies in a
mst form it is scarcely caught by and™flows through the filter 33, so
that other parts are not soiled, a collection of the cleaning liquid 40 is
easy, and an arrangenent of the nozzle 132




and an assenbling of the filter 33 can easily be made. Further, since the
cleaning liquid 40 is injected, a kinetic energy of injection also adds a
physi cal cleaning power. Additionally, though the cleaning liquid 40 is
injected in the description, it may be flown down from an upper part so as
to contact the filter 33. Also, for exanple, the nozzle 132 as an injection
part may be formed as a tube-shaped injection part having a | ength
direction along a direction horizontal ééka plain of the filter 33 and an
injection outlet for injecting the cleanfrig liquid 40 to a face opposi ng
the filter 33, where the




t ube-shaped injection part is at both ends held by a rail to nove along a
plain of the filter 33, so that the cleaning liquid 40 is supplied to the
injection part and the filter 33 is cleaned by the noving injection part.

I ndustrial Applicability As descri bed above, the present invention can be
used for the exhaust cleaning systemwhich are clarified and di scharged an
exhaust air containing oily steamand dusf generated fromthe kitchens used
at food supply facilities of hotels, r urants, Tenpura restaurants and
Yakitori restaurant and hone-ventil ati onf”tans, and exhaust air containing
contam nants generated from
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incineration facilities at waste incineration plants, crushing facilities

of quarries and a clinker calcination facilities of cenent plants

Accordi ng to an exhaust cl eani ng system of 31 Cdaim1l, since an exhaust
air flowwng froman inlet into a main body is flown through a perneabl e
filter noving inside the main body and is discharged froman exhaust outlet"

of the
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mai n body, contam nants in the exhaust air are caught, separated and
renoved; and the caught contam nants are washed off by a cl eani ng neans
whi l e changing a position of the filter noved by a noving nmeans, cleaning
operations can be nearly automated, the exhaust air can be cl eaned
efficiently. - 32




Caim[Cdaiml] An exhaust clean systemcharacterized by provision for; a
mai n body having an exhaust inlet into which an exhaust air flows and an
exhaust outlet from which said exhaust air is discharged; a perneable
filter, provided in the main body, for passing said exhaust air that flows
in fromsaid exhaust inlet and di schargi ng the same from sai d exhaust
outlet; a cleaning neans for cleaning d@%{east a part of the filter by an
i nconmbusti bl e and /

%l*
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veget abl e cleaning liquid: and a noving neans for noving said filter to
change 'a cleaning position of said filter to be cleaned by said cl eaning
means. [Cl aim 2] An exhaust cleaning system characterized by conprising a
mai n body having an exhaust inlet into which an exhaust air flows and an
exhaust outlet from which said exhaust ,air is discharged; a perneable
filter, provided in the main body, foﬂ!ﬁ?ssing sai d exhaust air that flows
in
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from said exhaust inlet and discharging the sane from said exhaust outlet;
a cleaning neans for cleaning at |east a part of the filter by a cleaning

| iquid containing a main conponent of am ne soap made fromtallol oil as a
material and a hi gher al coholic nonionic surfactant. and a novi ng neans for
nmoving said filter to change a cleaning position of said filter to be

cl eaned by said cleaning neans. [Claim An exhaust cl eani ng system
according to claiml or 2, wherein sai d yeaning nmeans i s




provided with an injection units for injecting the cleaning liquid at |east
to a part of the filter. [Claim4] An exhaust cleaning system characterized
by provision for; a nmain body having an exhaust inlet into which an exhaust
air flows and an exhaust outlet fromwhich said exhaust air is discharged.
a perneable filter provided in the main body covering said exhaust outlet,
a cleaning neans for storing an inconbustible, vegetable cleaning liquid to
i Mmerse at | east a part of the filtert%nd
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a noving nmeans for noving said filter to change a cl eaning position of said
fil'ter -to be cl eaned by said cl eani ng neans. 32/1 [claimb5] An exhaust
cl eani ng system characterized by provision for;

#4




a main body having an exhaust inlet into which an exhaust air flows and an
exhaust “out:l et from which said exhaust air is discharged; a perneable
filter provided in the main body covering said exhaust outlet, a cleaning
means for storing a cleaning |liquid containing a main conponent of am ne
soap made fromtallol oil as a material and a hi gher al coholic nonionic
surfactant to imerse at | east a part the filter, and a noving neans for
noving said filter to change a cleaniné%épsition of said filter to be

cl eaned by said cl eani ng neans.
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[Claim6] An exhaust cl eaning systemaccording to any a one of clains 1 to
5, ‘wherei n :said novi ng neans noves the filter in the condition of covering

t he exhaust outl et. 33 [Caim7]
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An exhaust cl eaning system according to any one of clains | to 6, wherein
sai d exhaust air passes through the filter at |east twice. [Claim8] An
exhaust cl eaning system according to any one of clainms | to 7, wherein said
filter is formed as an endless belt. [Caim9] An exhaust cleaning system
according to any one of clains 1 to 8 wherein said filter is forned in a
nearly tubul ar shape having a space inside.

%,




[Cl ai m10] An exhaust cleaning systemaccording to any one of clains 1 to
9, wherein-said noving neans has a filter holding part for holding the
filter and a driving neans for noving the filter holding part. [Caim11]
An exhaust cl eaning system according to any one of clains 1 to 10, wherein
said noving neans rotationally noves the filter. [Caim 12]
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An exhaust cl eaning system according to any one of clains | to 9, wherein
said noving neans is provided with a frane-like filter holding part for
*holding the filter and a driving nmeans for noving rotationally the filter
hol ding part. [Claim 13] An exhaust cl eaning system according to any one of
claims 3 to 12, wherein said cleaning neans is provided with an ultrasonic
cl éaning neans for ultrasonically clearb'n the filter immersed in the
cleaning liquid. [Caim14] 74




An exhaust cl eaning system characterized by provision for; a main body

havi ngan exhaust inlet into which an exhaust air flows and an exhaust
outlet fromwhich said exhaust air is discharged; a perneable filter.
provided in the main body, for passing said exhaust air that flows in from
sai d exhaust inlet and discharging the sane from said exhaust outlet; a

cl eani ng neans having an injection unif, for cleaning said filters by

i njecting an inconbusti bl e, vegetableaéskﬁ ning liquid at least to a part of
the filters: and a noving neans for novi g said injection unit of said

cl eani ng nmeans to change a




cl eaning position of said filter to be cleaned by said cleanlng means.
33f1 [ aim 15]



34 ‘An exhaust cl eaning system characterized by provision for; a nmain body
havi ng an exhaust inlet into which an exhaust air flows and an exhaust
outlet fromwhich said exhaust air is discharged; a perneable filter
provided in the main body. for passing said exhaust air that flows in from
sai d exhaust inlet and discharging the sane fromsaid exhaust outlet; a

cl eani ng ' iniection unit for, cleaning said filter by
i nj ect i ngﬁg?ﬂéggﬁl fl&@%angendme%?. se¢ the separate sheet.

s ]

(1) We corrected "cleaning at least a part of " of the line 26 of the page 3 of the
specification to "cleaning at least a part of the filter with incombustible, and végelable
cleaning liquid."”

(2) We corrected "is cleaned at least partially by its cleaning position being changed" of
the line 32 to line 33 of the page 3 of specification to "is cleaned with an incombustible,
vegetable cleaning liquid at least partially by its cleaning position being changed."

(3) We corrected "by its cleaning means" of the line 4 of the page 6 of specification to
"with. an incombustible. vegetable cleaning liquid of cleaning means."

(4) We corrected "maintenance is made" of the line 5 of the page 4 of specification to
"maintenance is made easy and handle easily to treat cleaning liquid containing pollutants
that have been removed from exhaust air, and can be used in an atmosphere receiving a
heat load."

(5) We corrected "Fu_rthremore." of the line 16 of the page 4 of specification to .
"Furthremore, the invention has a main body having an exhaust inlet to which exhaust air
of said invention flows in and an exhaust outlet from which said exhaust air is discharged.
a permeable filter is fitted to the main body and from which said exhaust air flown in
through said exhaust inlet is flown out. a cleaning mean to clean at least a part of the filters
by using a cleaning liquid containing a main component of amine sodp made from tallol as
a material and a higher alcoholic nonionic surfactant, and moving means to change the
position of cleaning - by said cleaning means - of said filters by moving said filters.

Next. pollﬁtants contained in exhaust air is caught with the filters to separate and remove,
when the exhaust air flew in the main body from the exhaust inlet flows through permeable
filters. that is fitted inside the main body and moved by moving mean. is discharged from

the exhaust outlet of the main body. In addition. pollutants caught with the filters are



part of .the filter a cleaning |iquid containing a main conponent of am ne
soap made fromtallol oil as a material and a higher alcoholic nonionic
surfactant, and a noving neans for noving said injection unit of said

cl eani ng; ?zg'gem n)g%lmgq?%ng!ﬁ}ﬁ@g;?%%&ﬂ?ﬁ;gﬁiliﬁﬂ'cp% ﬁt@mn%ialﬁrliﬂ% sto%gbz?s ?ACF angd

by said c means PEERTA SysS ccording to

any one of cl a ] 15 and, ch rized.b n ectlo
M ect pmperkalieds o T aF ond PRisF D BB 2B e oo lRinegl Rt sl by Ehe
exhaust z?é:lgal{[gg otfrgFeamng,;[ S(gs'_ition of at least a part of filters by moving means.

Therefore, exhaust air flew in the main body through the exhaust inlet flows through
moving porous filters in th_e main body and is discharged from the exhaust outlet of the
main body to catch pollutants contained in the exhaust air with the filters followed by
separation and removal. The pollutants caught with the filters are cleaned by cleaning
means with a cleaning liquid containing amine soap as the main component made from
tallol as the material and a higher alcoholic nonionic surfactant with a change of the
position of filters movable by moving means. Thus, cleaning work can be automated to
make cleaning of the exhaust air efficiently, maintenance and management can be easily
done. easy treatment. incombustibility, easy handling, and a higher cleaning performance
can be .realized. and the exhaust ;clir can be cleaned well, efficiently. and stably for a long
time.

Furthermore. the invention."

(6) We corrected "has a cleaning liquid and is provided with an injection unit for injecting
said cleaning liquid to the filter" of the line 7 to line 8 of the page 4 of specification to "thé :
cleaning liquid is injected to a part of the filters."

(7) We deleted "Further ....inject" the line 14 to line 15 of the page 4 of specification.

(8) We deleted "injects .... is simplifued.” the line 16 to line 23 of the page 4 of
specification.

(9) We corrected "On the other hand." of the line 24 of the page 4 of specification to
"Further.."

(10) We corrected "cleaning liquid in which at least a part of the filter is immersed" of the

line 27 of the page 4 to line 28 of the page 4 of specification to "cleaning an



[ Cl.ai m 17] An exhaust cleaning systemaccording to any one of clains 2. 5,
and 15, wherein said cleaning liquid is inconbustible. and veget abl e.
[Claim 18] An exhaust cl eaning system according to any one of clains 1, 3,

of am ne"SynBURIRE: yelRERL PeBRiog FAEN Wign sttt SRAHON IR TufER B RERRAS™
noni oni ¢ rfactant. [,
(1%I We corrected

%eaélrenargi%l; liquid of the cleaning means" of the line 33 to line 34 of
t_he page 4 of specification to "the incombustible. vegetable cleaning liquid of the cleaning
means."

(12) We corrected "the cleaning liquid of the cleaning means" of the line 4 to line 5 of the
page 5 of specification to "the incombustible, vegetable cleaning liquid of the cleaning
means."

(13) We corrected "maintenance is made" of the line 6 of the page 5 of specification to
"maintenance is made easy and handle easily to treat cleaning liquid containing pollutants
that have been removed from exhaust air, and can be used in an atmosphere receiving a
heat load."

(14) We corrected "Furthermore," of the line 8 of the page 5 of specification to "In
addition. the invention has a main body having an exhaust inlet to which exhaust air of
said invention flows in and an exhaust outlet from which said exhaust air is discharged,
permeable filters fitted to the main body cover said exhaust outlet, a cleaning mean io
store a cleaning liquid containing a main component of amine soap made from tallol as a
material and a higher alcoholic nonionio.: surfactant and to immerse at least a part of the
filters. and moving means to change the position of cleaning - by said cleaning means - of
said filters by moving said filters.

Next. pollutants contained in exhaust air is caught with the filters to separate and remove,
when the exhaust air flown in the main body through the exhaust inlet flows through
permeable filters, that is fitted inside the main body and moved by hwving means, is
discharged from the exhaust outlet of the main body. In addition, the filters movable by
moving means clean away the pollutants. that have been caught, are ommersed in a
cleaning liquid of cleaning means containing amine soap as the main component made

from tallol as the material and a higher alcoholic nonionic surfactant with a change of the



An .exhaust cleaning system according to any one of clains | to 18_, wherein
said filter has flane retardant, or inconbustible, and anticorrosive
propert | es. [Claim20] An exhaust cl eani ng system according to any one of

cl ai s &,nggot\qh%glzppmbgﬂ{el ik is formed with at |east either of _
gat hered sl ender netal wres anoll gat hered ‘sl ender netal thin sheets. [Caim

21] An e*ﬁgﬁﬁ# Qﬁzﬂls? i YiRhe ?ﬁﬁ% a{%d&ggh%g%(%lg Fﬁe Un&lst'iflfer 1168s %Qrough

wher ei n sal 1 ter ormed
moving porous filters in the main body and is discharged from the exhaust outlet of the

main body to catch pollutants contained in the exhaust air with the filters followed by
separation and removal. The filters are moved by moving means to clean away the
pollutants, that have been caught. by immersing in an incombustible, vegetable, cleaning
liquid of cleaning means with a change of the position of at least a part of the filters.
Thus. cleaning work can be almost automated to make cleaning of the exhaust air
efficiently. maintenance and management can be easily done, easy treatment,
incombustibility, easy handling. and a higher cleaning performance can be realized, and
the exhaust air can be cleaned well, efficiently, and stably for a long time.

Furthermore. the invention."

(15) We deleted "An. cleaning means." the line 18 to line 24 of the page 5 of specification.
(16) We deleted "Therefore. long time." the line 25 to line 2.7 of the page 5 of
specification. | |

(17) We deleted "An.....Furthremore. " the line 17 of page the 5 to line 8 of the page 6 of
specification. | |

(18) We corrected "And the moving, " of the line 16 of the page 6 of specification to
"Further. the invention has filters - of said invention - that has been formed in a near
cylindrical shape having an inside space. |

The filters are made to have a near cylindrical shape with an inside space.

Thus. the filters made to have a near cylindrical shape with an inside.space allow casy
cleaning of the filters efficiently and 'simpliﬁcation of the structure of the cleaning means
and also easily allow the strﬁcture to improve cleaning efficiency by flowing exhaust air
through the filters in plural frequencies.

Further. in the invention. the moving means of said invention have a filter holding part to



[Caim22] An exhaust cleaning systemaccording to any one of clainms 1 to
21. wherein said main body has a leg part that nounts the nain body to nove
on a floor surface. [Caim 23] 34/ 1

hold filters and driving means to move the filter holding patrt.

The filter holding part is moved by driving means.

Therefore. The filter holding part holding filters and movable by moving means allows to
move easily the filters keeping shape. prevent a damage of filters caused by a load in
moving. and clean the exhaust air efficiently for a long time.

Furthermore. the invention.”

(19) We deleted "Furthermore. ... can clean." the line 19 to line 26 of the page 6 of
specification.

(20) We corrected "Furthermore, the invention" of the line 3 of the page 7 of specification
to "Furthermore in the invention the cleaning means of said invention has ultrasonic
cleaning means to cle_an ultrasonically the filters, that is immersed in cleaning liquid.

The filters immersed in cleaning liquid are ultrasonically cleaned by ultrasonic cleaning
means.

Thus. the ultrasonic cleaning of the filters immersed in the cleaning liquid by ultrasonic
cleaning means allows to improve cleaning performance and clean the exhaust air
efficiently for a long time.

Furthermore. the invention.”

(21) We corrected "injecting a cleaning liquid to the filter and cleaning at least a-part of
the filter " of the line 7 of the page 7 of specification to "injecting an incombustible.
vegetable. cleaning liquid to the filter and cleaning at least a part of the filter."

(22) We corrected "the cleaning liquid to fhe filters" of the line 14 to 1'?ne 15 of the page 7
of specification to "the incombustible. vegetable, cleaning liquid to the filter."

(23) We corrected "moved” of the line 19 of the page 7 of specification to "the
incombustible. vegetable.."

(24) We corrected "maintenance is made” of the line 24 of the page 7 of specification to

"maintenance is made easy and handle easily to treat cleaning liquid containing pollutants



An. exhaust cl eaning system according to any one of clains 1 to 22, wherein -
said cl'eaning neans is provided with a cleaning liquid supply/ discharge
means for supplying and di scharging a cleaning |iquid. 34/ 2 [ O ai m 24]

that have been removed from exhaust air, and can be used in an atmosphere receiving a
heat load."

(25) We corrected "Furthermore" of the line 25 of the page 7 of specification to "Besides.
the invention has a main body

having an exhaust inlet to. which exhaust air of said invention flows in and an exhaust
outlet from which said exhaust air is discharged through permeable filters fitted to the
main body to flow out said exhaust air. that flew in from said exhaust inlet, by flowing
through said exhaust outlet. cleaning means having an injection unit to clean said filters by
injecting a cleaning liquid - containing a main component of amine soap made from tallol
as a material and a higher alcoholic nonionic surfactant - to at least a part of the filters,
and moving means to change the positipn of cleaning of said filters by moving said
injection unit of the cleaning means.

Next. pollutants contained in exhaust air is caught with the filters to separate and remove,
when the exhaust air flew in the main body through the exhaust inlet flows through
permeable filters - fitted inside the main body - discharges from the exhaust outlet of the
main body. In addition. the pollutants - caught by the filters - are cleaned away by
cleaning by changing a cleaning position of the filters by moving the injection unit of
cleaning means to inject a cleaning liquid to the filters - containing amine soap as the main
component made from tallol as the material and a higher alcoholic nonionic surfactant - by
moving means with a change of the cleaning position of the filters.

Therefore. the exhaust air flew in the main body through the exhaust inlet flows through
porous filters in the main body and is discharged from the exhaust outlet of the main body
to catch pollutants contained in the exhaust air with the filters followed by separation and
remoyal. Pollutants caught by the filters are cleaned away by changing the position of the
injection unit of the injecting means to iﬁject the cleaning liquid - containing amine soap

as the main component made from tallol as the material and a higher alcoholic nonionic



An :exhaust cl eaning system according to any one of clainms 1 to 23, wherein
said filter is covered with a flow restricting body having fl ow hol es t hat
do not allow linearly flow of exhaust air. [C aim25] An exhaust cleaning

' i 24, Wh in. said cl [
P R R A LR R A R

' rneath.said filter. LO aim 26
filter a0 o%ralfeacp%egm Qccl: eaning of e exhaust air ef iciently. malntenance and management

can be easily done. easy treatment. incombustibility, easy handling. and a higher cleaning

p_erformau_ce can be realized. and the exhaust air can be cleaned well, efficiently, and

stably for a long time.

On the other hand, in the invention the injection unit of said invention injects the cleaning

liquid from the upper side of flowing direction of the exhaust air to the filters.

Next. cleaning is carried out by injecting the cleaning liquid from the upper side of

flowing direction of the exhaust air to the filters in the injection unit.

Therefore. cleaning carried out by injecting the cleaning liquid from the upper side of
. flowing direction of the exhaust air to the filters in the injection unit allows to clean

efficiently the filters easily preventing injecting the cleaning liquid to the outside, easily

collect an injected cleaning liquid and the cleaning liquid contaminated by pollutants to

make the structure simple.

Further, in the invention. the cleaning liquid of said invention is incombustible, and

vegetable.

Incombustible. and vegetable cleaning liquid is used.

Thus. the use of incombustible, and vegetable cleaning liquid allows to handle it easily,

treat easily the cleaning liquid contaminated by pollutants removed from the exhaust air,

and use it in an atmosphere receiving a heat load.

In addition. in the invention. the cleaning liquid of' said invention contains amine soap as

the main component made from tallol as the material and a higher alcoholic-nonionic

surfactant.

The cleaning liquid of said invention containing amine soap as the main component made

from tallol as the material and a higher alcoholic nonionic surfactant is used.

Thus. the use of the cleaning liquid of said invention containing amine soap as the main



An ‘exhaust cl eaning system according to any one of claims 1 to 24, wherein
said main body is equipped with a fire detection neans for detecting fire
and a shutter body for closing the exhaust outlet.

component made from tallol as the material and a higher alcoholic nonionic surfactant
allows to yield easy treatment. incombustibility. easy handling, and the higher cleaning
performance and clean the exhaust air well efficiently and stably for a long time.
Furthermore. the invention."

(26) We corrected "Further." of the line 33 of the page 7 of specification to "On the other
hand.."

(27) We deleted "Furthermore. can be obtained." the line 8 of the page 8 to line 11 of the
page 9 of specification. |
(28) We corrected "clean a part” of the line 8 of the page 32 of the claim 1 to "clean a part
“MHmnmmMmmM&vga%RCRMMngM%omweamwdmmL

(29) We corrected "clean a part" of the line 8 of the page 32 of the claim 1 to "clean a part
using a cleaning liquid containing a main component of amine soap made from tallol as a
material and a higher alcoholic nonionic surfactant " to make a new claim 2.

(30) We corrected "having a cleaning liquid to inject said cleaning liquid to the filters" of
the line 13 to line 14 of the page 32 of the claim 2 to "inject a cleaning liquid to at least a
part of the filters" and "claim 1" of the line 12 of the page 32 to "claim 1 or claim 2" to
make a new claim 3.

(31) We corrected "described in claim 2" of the line 16 of the page 32 the claim 3 to
"described in any one of claims 3, 14, and 15" to make a new claim 16.

(32) We corrected "the cleaning liquid in which .... is immersed” of the line to line 25 of
the page 32 of the claim 4 to "the incombustible. vegetable cleaning liquid in which ... is
immersed" to make a new claim 4.

(33) We corrected "the cleaning liquid in which .... is immersed" of the line 25 of the page
32 of the claim 4 to "the cleaning liquid containing amine soap as the main component
made from tallol as the material and a higher alcoholic nonionic surfactant in which .... is

immersed"” to make a new claim 8.



(34) We corrected "claim 1 to claim 4" of the line 29 the page 32 of the claim 5 to "claim 1

claim 5" to make a new claim 6.

(35) We corrected "claim 4 or claim 5" of the line 32 of the page 32 of the claim 6 to "any
one of claim 3 to claim 12" to make a new claim 13.

(36) We corrected "claim 1 to claim 7" of the line 5 of the page 33 of the claim 8 to "claim
1 to claim 8" to make a new claim 9.

(37) We corrected "claim _1 to claim 8" of the line 8 of the page 33 of the claim 9 to "claim
I to claim 7" to make a new claim 8.

(38) We corrected "claim 1 to claim 9" of the line 11 of the page 33 of the claim 10 to
"claim 1 to claim 10" to make a new claim 11.

(39) We corrected "claim 1 to claim 10" of the line 14 of the page 33 of the claim 11 to
"claim 1 to claim 9" to add a new claim 10.

(40) We corrected "claim 1 to claim 8" of the line 18 of the page 33 of the claim 12 to
"claim 1 to claim 9."

(41) We corrected "clean a part by injecting a cleaning liquid to the filters" of the line 28
of the page 33 of the claim 13 to “"clean said filters by injecting an incombustible,
vegetable cleaning liquid to at least a part of the filters" to make a new claim 14.

(42) We corrected "clean at least a part of the filters by injécting cleaning liquid to the
ﬁltelfs“ of the line 28 of the page 33 of the: clgim 13 to "clean said filters by injecting a
cleaning liquid containing amine soap as the main component made from tallol as the
material and a higher alcoholic nonionic surfactant to at least a part of the filters” to make
a new claim 15.

(43) We corrected "claim 1 to claim 13" of the line 32 of the page 33 of the claim 14 to
claim | to claim 18"" to make a new claim 19.

(44) We corrected "claim 1 to claim 14" of the line 1 of the.page' 34 of the claim 15 to

“claim 1 to claim 19" to make a new claim 20.



(45) We corrected "claim 1 to claim 15" of the line 5 of the page 34 of the claim 16 to
"claim 1 to claim 20" to make a new claim 21.

(46) We corrected "claim 1 to claim 16" of the line 8 of the page 34 of the claim 17 10
"claim 1 to claim 21" to make a new claim 22._

47 We corrected "claim 1 to claim 17" of the line 11 of thé page 34 of the claim 18 to
"claim 1 to claim 22" to make a new claim 23.

(48) We corrected "claim 2 to claim 18" of the line 15 of the page 34 of the claim 19 to
"claim 2. claim 5. and claim 15" to make a new claim 17.

(49) We corrected "claim 2 to claim 19" of the line 18 of the page 34 of the claim 20 to
"claim 1. claim 3, claim 4. and claim 6 to claim 14, and claim 16 to make a new claim 18."
(50) We corrected "claim Ito claim 20" of the line 22 of the page 34 of the claim 21 to
"claim 1 to claim 23" to make a new claim 24.

(51) We corrected "claim 1 to claim 21" of the line 26 of the page 34 of the claim 22 to
"claim 1 to claim 24" to add a new claim 25.

(52) We corrected "claim 1 to claim 22" of the line 30 of the page 34 of the claim 23 to
"claim 1 to claim 25" to-add a new claim 26.

7. A list of attached documents.

Page 3. page 3/1. page 4. page 4/1, page 4, page - 5, page 5/1.page 6, page 7.
page  7/l. page 7/2. page 8, page 9, page 32, page 33, page 33/1, page 34,

page 34/1.page 34/2. page.
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structures are complicated. making the production complicated and expensive and the system
becomes a large scale. Further. in the case of a composition by which an exhaust air is flown
through a cleaning liquid or water, it is necessary to take a long time for contact with a cleaning
liquid or water to increase a removal rate. which poses a problem that a large air path resistance is
generated and it is not possible to efficiently clean the exhaust air.

Also, because of a fixed composition to be attached to the hood 202, when cooking using oil is
done at a center of a kitchen. for example, a collection rate of an evaporated oil/grease absorbed
from the hood is extremely decreased, posing a problem of a degradation in a cooking
environment.

Further. in a household environment containing an evaporated oil/grease a little, a problem is a
difficulty to secure a space to arrange the hood 202 into which the exhaust cleaning system 205 is
attached.

It is an object, therefore. of the present invention to provide an exhaust cleaning system of
which a cleaning of a filter, that is soiled by cleaning exhaust air, is almost unnecessary and a
maintenance is made easy: an exhaust cleaning system that can efficiently clean exhaust air; an
exhaust cleaning system with a simple composition that can easily be produced; an exhaust
cleaning system that can thoroughly clean particularly an exhaust air containing oil/grease; an
exhaust cleaning system that can be moved as required by a style of use; and a compact exhaust

cleaning system suitable for a use environment.
Disclosure of [nvention

An exhaust cleaning system of the present invention is provided with a main body having an
exhaust inlet into which an exhaust air flows and an exhaust outlet from which said exhaust air is
discharged: a permeable filter. arranged in the main body, for passing said exhaust air that flows in
from said exhaust inlet and discharging the same from said exhaust outlet; a cleaning means for
cleaning at least a part of the filter with incombustible, and vegetable cleaning liquid; and a moving
means for moving said filter to change a cleaning position of said filter to be cleaned by said
cleaning means.

An exhaust air that flows from the exhaust inlet into the main body is separated and removed of
contaminants in the exhaust air that are caught by the permeable filter while passing through the
filter that is wrranged in the main body and moved by the moving means. and since the contaminants
caught by the lilter are washed ofT when the filter is cleaned with an incombustible. vegetable

cleaning liquid at least partially by its cleaning position being changed by the moving means.
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Therefore. an exhaust air that flows from the exhaust inlet into the main body is separate
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and removed of contaminants in the exhaust air that are caught by the permeable filter while passing

through the filter that is arranged in the main body and moved by the moving means, and since the
contaminants caught by the filter are washed off when the filter is cleaned with an incombustible.
vegetable cleaning liquid of cleaning means being changed by the moﬁug means, cleaning operation
are nearly automated. the exhaust air is efficiently cleaned and maintenance is made easy and it is
easy to handle easily to treat cleaning liquid containing pollutants that have been removed from .
exhaust air. and can be used in an atmosphere receiving a heat load.

Furthermore, the invention has a main body having an exhaust inlet to which exhaust air of said
invention flows in and an exhaust outlet from which said exhaust air is discharged. a permeable filter
is fitted to the main body and from which said exhaust air flown in through said exhaust inlet is flown
out. a cleaning mean to clean at least a part of the filters by using a cleaning liquid containing a main
component of amine soap made from tallol as a material and a higher alcoholic nonionic surfactant.
and moving means to change the position of cleaning - by said cleaning means - of said filters by
moving said filters.

Next. pollutants contained in exhaust air is caught with the filters to separate and remove,. when the
exhaust air flew in the main body from the exhaust inlet flows through permeable filters, that is
fitted inside the main body and moved by moving mean, is discharged from the exhaust outlet of the
main body. In addition. pollutants caught with the filters are cleaned by cleaning means with a
cleaning liquid containing amine soap as the main component made from tallol as the material and a
higher alcoholic nonionic surfactant with a change of cleaning position of at least a part of filters by
moving means. '

Therefore. exhaust air flew in the main body through the exhaust inlet flows through moving porous
filters in the main body and is diécharged from the exhaust outlet of the main body to catch pollutants
contained in the exhaust air with the filters followed by separation and removal. The pollutants
caught with the filters are cleaned by cleaning means with a cleaning liquid containing amine soap as
the main component made trom tallol as the material and a higher alcoholic nonionic surfactant with
a change of the position of filters movable by moving means. Thus. cleaning work can be
automated to make cleaning of the exhaust air efficiently. maintenance and management can be easily
done. easy treatment. incombustibility. easy handling. and a higher cleaning performance can be
realized. and the exhaust air can be cleaned well. efficiently, and stably for a long time. Furthermore.
an exaust. an exhaust cleaning system of the present invention is an exhaust cleaning system as
claimed in the above invention. wherein the cleaning means has a cleaning liquid and provided with
an injection unit for injccliun said cleaning liguid to a part of the filwr.

And cleaning is done by injecting the cleaning liquid to the filter by the injection unit of the
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cleaning means. '

Therefore. since cleaning is done by injecting the cleaning liquid to the filter by the injection unit
of the cleaning means. automation is possible with a simple composition and filter cleaning can be
done easily.

Further. an exhaust cleaning system of the present invention is provided with a main body having
an exhaust inlet into which an exhaust air flows and an exhaust outlet from which said exhaust air is
discharged; a permeable filter arranged in the main body and covering said exhaust outlet; a cleaning
‘means for storing an incombustible. vegetable cleaning liquid in which at least a part of the filter is
immersed:: and a moving means for moving said filter to change a cleaning position of said filter to
be cleaned by said cleaning means.

And an exhaust air that flows from the exhaust inlet into the main body is separated and removed
of contaminants in the exhaust air that are caught while passing through the permeable-filter that is
arranged in the main body and moved by the moving means, and the filter is moved by the moving
means and is immersed at least partially in the incombustible, vegetable cleaning liquid of the

cleaning means by its position being changed to wash off contaminants caught.



5
Therefore. since an exhaust air that flows from the exhaust inlet into the main body is separated

~ and removed of contaminants in the exhaust air that are caught while passing through the permeable
filter that is arranged in the main body and moved by the moving means, and the filter is moved by
the moving means and is immersed at least partially in the incombustible, vegetable cleaning liquid
of the cleaning nieans by its position being changed to wash off contaminants caught, cleaning
operations are nearly automated. the exhaust air is efficiently cleaned. and maintenance is made easy
and it is easy to handle easily to treat cleaning liquid containing pollutants that have been removed
from exhaust air. and can be used in an atmosphere receiving a heat load.

In addition. the invention has a main body having an exhaust inlet to which exhaust air of said
invention flows in and an exhaust outlet from which said exhaust air is discharged. permeable filters
fitted to the main body cover said exhaust outlet, a cleaning mean to store a cleaning liquid
containing a main component of amine soap made from tallol as a material and a higher alcoholic
nonionic surfactant and to immerse at least a part of the filters, and moving means to change the
position of cleaning - by said cleaning means - of said filters by moving said filters. Next, pollutants
contained in exhaust air is caught with the filters to separate and remove, when the exhaust air flown
in the main body through the exhaust inlet flows through permeable filters, that is fitted inside the
main body and moved by moving means. is discharged from the exhaust outlet of the main body.
In addition. the filters movable by moving means clean away the pollutants, that have been caught.
are ommersed in a cleaning liquid of cleaning means containing amine soap as the main component
made from tallol as the material and a higher alcoholic nonionic surfactant with a change of the
position of at least a part of the filters. Therefore, exhaust air flew in the main body through the
exhaust inlet flows through moving porous filters in the main body and is discharged from the
exhaust outlet of the main body to catch pollutants contained in the exhaust air with the filters
followed by separation and removal. The filters are moved by moving means to clean away the
pollutants. that have been caught, by immersing in an incombustible, vegetable. cleaning liquid of
cleaning means with a change of the position of at least a part of the filters. Thus. cleaning work
can be almost automated to make cleaning of the exhaust air efficiently. maintenance and
management can be easily done, easy treatment, incombustibility. easy handling. and a higher
cleaning performance can be realized, and the exhaust air can be cleaned well. et’ﬁciently. and stably
for a long time.

Furthermore.  an exhaust cleaning system of the present invention is an exhaust cleaning system
according to the above invention. wherein since the moving means is intended to move the filter
while covering the exhaust outlet and the filter is moved while covering the exhaust outlet.

- And the filter is moved while covering the exhaust outlet by the moving means.
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Therefore. since the filter is moved while covering the exhaust outlet by the moving means. it
is possible to prevent a harmful effect. such as clogging, due to contaminants in the exhaust air
being caught by the same surface, and since composition is sinipliﬁed, filter cleaning is made easy
and a catching of contaminants in the exhaust air and filter cleaning can be done at a time, both a
cleaning efficiency of the exhaust air and that of the filter are improved.

F(;rth_ermore. an exhaust cleaning system of the present invention is an exhaust cleaning system
according to the above invention, wherein the exhaust air is to be flown through the filter at least
twice.

And the exhaust air is to be flown through the filter at least twice.

Therefore. since the exhaust air is flown through the filter at least twice, a removal rate of

contaminants in the exhaust air is improved and it is able to clean the exhaust satisfactory.
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Furthermore an exhaust cleaning system of the present invention is an exhaust cleaning system

as claimed in the above invention. wherein the filter is formed as an endless belt.

And the filter is formed as an endless belt.

Therefore. since the filter is formed as an endless belt, a freedom of filter arrangement is
inc.reased. productivity is improved, and a compact design is easily applicable.

And an exhaust cleaning system of the present invention is an exhaust cleaning system according
to the above invention. wherein the moving means is intended to rotationally move the filter.

Further. the invention has filters - of said invention - that has been formed in a near cylindrical
shape having an inside space.

The filters are made to have a near cylindrical shape with an inside space. Thus, the filters made
to have a near cylindrical shape with an inside space allow easy cleaning of the filters efficiently and
simplification of the structure of the cieaning means and ..also easily allow the structure to improve
cleaning efficiency by flowing exhaust air through the filters in plural frequencies. Further, in the
invention, the moving means of said invention have a filter holding part to hold filters and driving
means to move the filter holding part.

The filter holding part is moved by driving means. Therefore, The filter holding part holding
filters and movable by moving means allows to move easily the filters keeping shape, prevent a
damage of filters caused by a load in moving, and clean the exhaust air efficiently for a long time.

Furthermore. the moving means is intended to rotationally move the filter.

Therefore, since the filter is moved rotationally by the moving means, a space required for
moving the filter is small. and a compact design is easily applicable.

An exhaust cleaning system of the present invention is an exhaust cleaning system according to
the’above invention. wherein the moving means is provided with a frame-shaped filter holding part
for holding the filter and a driving means for rotationally moving the filter holding part.

And the frame-shaped filter holding part holding the filter is rotationally moved by the driving
means.

Therefore, since the frame-shaped filter holding part holding the filter is rotationally moved by
the driving means, a space required for moving the filter is small and a compact design is applicable.

filter can easily be moved while maintaining its shape as is, thereby preventing a
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damage of the filter due to a load during movement, filter mounting/dismounting is made easy.

productivity is improved. and maintenance is made easy.

Furthermore. in the invention the cleaning means of said invention has ultrasonic cleaning means
to clean ultrasonically the filters. that is immersed in cleaning liquid. The filters immersed in cleaning
liquid are ultrasonically cleaned by ultrasonic cleaning means. Thus, the ultrasonic cleaning of the
filters immersed in the cleaning liquid by ultrasonic cleaning means allows to improve cleaning
performance and clean the exhaust air efficiently for a long time. Furthermore, the present invention.
Furthermore. the invention" of the line 3 of the page 7 of specification to "Furthermore in the
invention the cleaning means of said invention has ultrasonic cleaning means to clean ultrasonically
the filters. that is immersed in cleaning liquid. The filters immersed in cleaning liquid are
ultrasonically cleaned by ultrasonic cleaning means. Thus, the ultrasonic cleaning of the filters
immersed in the cleaning liquid by ultrasonic cleaning means allows to impréve cleaning
performance and clean the exhaust air efficiently for a long time.

Furthermore, the present invention is provided with a main body having an exhaust inlet into
which an exhaust air flows and an éxhaust outlet from which said exhaust air is discharged; a
permeable filter. arranged in the main body, for passing said exhaust air that flows in from said
exhaust inlet and discharging the same from said exhaust outlet; a cleaning means having an injection
unit for injecting an incombustible, vegetable, cleaning liquid to the filter and cleaning at least a part
of the filter: and a moving means for moving said injection unit of the cleaning means to change a
. cleaning position of said filter.

And an exhaust air that flows from the exhaust inlet into the main body is separated and removed
of contaminants in the exhaust air that are caught by the permeable filter while passing through the
filter that is arranged in the main body and moved by the moving means. Furthermore, since the
contaminants caught by the filter are washed off when the filter is cleaned by its cleaning position
being changed by the injection unit of the cleaning means that injects the incombustible, vegetable.
cleaning liquid to the filter and is moved by the moving means.

Therefore. since an exhaust air that flows from the exhaust inlet into the main body is separated
and removed of contaminants in the exhaust air that are caught by the permeable filter while removed
of contaminants in the exhaust air that are caught by the permeable filter while passing through the
filter that is arranged in the main body and moved by the moving means and the contaminants caught
by the filter are washed off when the filter is cleaned by its cleaning position being changed by the
injection unit of the cleaning means cleaned by its cleaning position being changed by the injection
unit of the cleaning means that injects the cleaning liquid to the contaminants by the moving means.

cleaning operations are nearly automated. the exhaust air is efficiently cleaned. and maintenance is
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made easy and it is easy to handle easily to treat cleaning liquid containing pollutants that have been

removed from exhaust air. and can be used in an atmosphere receiving a heat load.

Besides, the invention has a main body having an exhaust inlet to which exhaust air of said
invention flows in and an exhaust outlet from which said exhaust air is discharged through permeable
filters fitted to the main body to flow out said exhaust air, that flew in from said exhaust inlet. by
flowing through said exhaust outlet, cleaning means having an injection unit to clean said filters by
injecting a cleaning liquid - containing a main component of amine soap made from tallol as a
material and a higher alcoholic nonionic surfactant - to at least a part of the filters,
and moving means to change the position of cleaning of said filters by moving said injection unit of
the cleaning means. Next. pollutants contained in exhaust air is caught with the filters to separate and
remove, when the exhaust air flew in the main body through the exhaust inlet flows through
permeable filters - fitted inside the main body - discharges from the exhaust outlet of the main body.
In addition, the pollutants - caught by the filters - are cleaned away by cleaning by changing a
cleaning position of the filters by moving the injection unit of cleaning means to inject a cleaning
liquid to the filters - containing amine soap as the main component made from tallol as the material
and a higher alcoholic nonionic surfactant - by moving means with a change of the cleaning position
of the filters. Therefore. the exhaust air flew in the main body through the exhaust inlet flows through
porous filters in the main body and is discharged from the exhaust outlet of the main body to catch
pollutants contained in the exhaust air with the filters followed by separation and removal. Pollutants
caught by the filters are cleaned away by changing the position of the injection unit of the injecting
means to inject the cleaning liquid - containing amine soap as the main component made from tallol
as the material and a higher alcoholic nonionic surfactant - to the filters by moving means. Thus.
cleaning work can be almost automated to make cleaning of the exhaust air efficiently, maintenance
and management can be easily done, easy treatment, incombustibility. easy handling, and a higher
cleaning performance can be realized, and the exhaust air can be cleaned well, efficiently. and stabl_v
for a long time. On the other hand, in the invention the injection unit of said invention injects the
cleaning liquid from the upper side of flowing direction of the exhaust air to the filters. Next. cleaning
is carried out by injecting the cleaning liquid from the upper side of flowing direction of the exhaust
air to the filters in the inje_c,tioh-:h.nit-. Therefore, cleaning carried out by injecting the cleaning liquid
from the upper side of’ ﬁoxﬁng direction of the exhaust air to the filters in the injection unit allows to
clean efficiently the filters easily preventing injecting the cleaning liquid to the outside. easily collect
an injected cleaning liquid and the cleaning liquid contaminated by pollutants to make the structure
simple. Further. in the invention, the cleaning liquid of said invention is incombustible. and vegetable.

[ncombustible. and vegetable cleaning liquid is used.
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Thus. the use of incombustible. and vegetable cleaning liquid allows to handle it easily, treat easily

the cleaning liquid contaminated by pollutants removed from the exhaust air, and use it in an
atmosphere receiving a heat load. In addition, in the invention, the cleaning liquid of said invention
contains amine soap as the main component made from tallol as the material and a higher alcoholic
nonionic surfactant. The cleaning liquid of said invention containing amine soap as the main
component made from tallol as the material and a higher alcoholic nonionic surfactant is used. Thus.
the use of the cleaning liquid of said invention containing amine soap as the main component made
from tallol as the material and a higher alcoholic nonionic surfactant allows to yield easy treatment.
incombustibility. easy handling. and the higher cleaning performance and clean the exhaust air well
efficiently and stably for a long'time.

Furthermore, an exhaust cleaning system of the present invention is an exhaust cleaning system
according to the above invention, wherein the filter has an incombustibility or a noncombustibility
and a corrosion resistance.

And the filter is formed incombustible or noncombustible.

Therefore. since the filter is formed incombustible or noncombustible and corrosion resistant. the
filter is not deteriorated by cleaning using the cleaning liquid and can be used even under an
atmosphere in which it is subject to a heat load and the cleaning efficiency of the exhaust air is stable
in a long period. _

On the other hand. an exhaust cleaning system of the present invention is an exhaust cleaning
system according to the above invention, wherein the filter is formed with at least either of gathered

slender metal



wires or gathered slender thin metal sheets.

And at least either of gathered slender metal wires or gathered slender metal thin sheet form the
filter.

Therefore. since at least either of gathered slender metal wires or gathered slender metal thin
sheets form the filter. sofiness. noncombustibility, corrosion resistance and a high strength can easily
be obtained. production is made easy and productivity is improved, and a low price is possible and
the cleaning efficiency of the exhaust air is stable in a long period.

An exhaust cleaning system of the present invention is an exhaust cleaning system according to
the above invention, wherein the filter is formed with stainless steel.

And the filter is formed with stainless steel.

Therefore, since the filter is formed with stainless steel, noncombustibility, a high corrosion
resistance and a high strength can easily be obtained and the cleaning efficiency of the exhaust air is
stable in a long period.

Furtherlﬁore. an exhaust cleaning system of the present is an exhaust cleaning system according
to the above invention. wherein the main body has a leg part that mounts the main body to move on a
floor surface.

And the main body has a leg part that mounts the main body to move on a floor surface.

Therefore, since the main body is provided with the leg part that mounts the main body to move
on a floor surface. an exhaust air can be cleaned efficiently by moving the main body while coping
with a condition the exhaust air is generated.

An exhaust cleaning system of the present invention is an exhaust cleaning system according to
the above invention, wherein the cleaning means is provided with a cleaning liquid supply/discharge
means for supplying and discharging a cleaning liquid;

And the cleaning means is provided with a cleaning liquid supply/discharge means for supplying
and discharging a cleaning liquid.

Therefore, since the cleaning means is provided with a cleaning liquid supply/discharge means for
supplying and discharging a cleaning liquid. a supply to the cleaning means and a discharge of the
cleaning liquid is performed efficiently by the cleaning liquid supply/discharge means. without

soiling other parts.
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Further. an exhaust cleaning system of the present invention is an exhaust cleaning system

according to the above invention. wherein the filter is covered with a flow restricting body having
flow holes that do not allow a linear flow of an exhaust air.

And the filter is covered with the flow restricting body having flow holes that do not allow the
linear flow of the exhaust air.

Therefore. and since the filter is covered with the flow restricting body having flow holes that do
not allow the linear flow of the exhaust air and the exhaust air is cleaned while flowing through the
filter after flowing through the flow holes of the flow restricting body and being removed of
contaminant in the exhaust air. a contaminant removal load of the filter is decreased, a contaminant
removal rate in the exhaust air is improved, a cleaning performance is improved, and the exhaust air
is efficiently cleaned and the cleaning efficiency of the exhaust air is stable in a long period.

An exhaust cleaning system of the present invention is an exhaust cleaning system according .to
the above invention. wherein the cleaning means ha_s a receiving tank with a plain area equal to or
exceeding that of the filer and arranged underneath said filter.

And the receiving tank with a plain area equal to or exceeding that of the filter is arranged
underneath the filter.. ' |

Therefore, since the receiving tank with a plain area equal to or exceeding that of the filter is
arranged underneath the filter. filter cleaning and a collection of a cleaning liquid after cleaning are
simple in composition and are easy without soiling other parts.

Further. an exhaust cleaning system of the present invention is an exhaust cleaning system as
claimed in the above invention. wherein the main body is equipped with a fire detection means for

detecting fire and a shutter body for closing the exhaust outlet.
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Claim

[Claim 1]

An exhaust clean system characterized by provision for;

a main body having an exhaust inlet into which an exhaust air flows and an exhaust
outlet from which said exhaust air is discharged;

“a permeable filter. provided in the main body, for passing said exhaust air that flows in
from said exhaust inlet and discharging the same from said exhaust outlet;

a cleaning means for cleaning at least a part of the filter by an incombustible and
vegetable cleaning liquid: and

a moving means for moving said filter to change a cleaning position of said filter to be
cleaned by said cleaning means.

[Claim 2]

An exhaust cleaning system characterized by comprising a main body having an exhaust
inlet into which an exhaust air flows and an exhaust outlet from which said exhaust air is
discharged:

a permeable filter. provided in the main body, for passing said exhaust air that flows in
from said exhaust inlet and discharging the same from said exhaust outlet;

a cleaning means for cleaning at least a part of the filter by a cleaning liquid containing 2
main component of amine soap made from tallol oil as a material and a higher alcoholic nonionic
surfactant. and

a moving means for moving said filter to change a cleaning position of said filter to be
cleaned by said cleaning means.
[Claim 3]

An exhaust cleaning system according to claim 1 or 2, wherein said cleaning means is

provided with an injection units for injecting the cleaning liquid at least to a part of the filter.
[Claim 4]

An exhausl cleaning system characterized by provision for; .

a main body having an exhaust inlet into which an exhaust air flows and an exhaust

outlet from which said exhaust air is discharged:

a permeable filter provided in the main body covering said exhaust outlet,

a cleaning means for storing an incombustible. vegetable cleaning liquid to immerse at
least a part of the filter: and

a moving means tor moving said filter to change a cleaning position of said filter to be

cleaned by said cleaning means.

RO O lllLllllill
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[claim 5] -

An exhaust cleaning system characterized by provision for;

a main body having an exhaust inlet into which an exhaust air flows and an exhaust
outlet from which said exhaust air is discharged;

a permeable filter provided in the main body covering said exhaust outlet,

a cleaning means for storing a cleaning liquid containing a main component of amine
soap made from tallol oil as a material and a higher alcoholic nonionic surfactant to immerse at
least a part of the filter. and

a moving means for moving said filter to change a cleaning position of said filter to be
cleaned by said cleaning means.

[Claim 6]
An exhaust cléaning system according to any a one of claims 1 to 5, wl;erein said

moving means moves the filter in the condition of covering the exhaust outlet.

I
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[Claim 7]
An exhaust cleaning system according to any one of claims 1 to 6, wherein said exhaust
air passes through the filter at least twice.

[Claim 8]

An exhaust cleaning system according to any one of claims 1 to 7, wherein said filter is
formed as an endless belt.
[Claim 9] |

An exhaust cleaning system according to any one of claims 1 to 8, wherein said filter is
formed in a nearly tubular shape having a space inside.
[Claim 10]

An exhaust cleaning system according to any one of claims 1 to 9, wherein said moving
means has a filter holding part for holding the filter and a driving means for moving the filter
holding part.

[Claim 11]

An exhaust cleaning system according to any one of claims 1 to 10, wherein said moving
means rotationally moves the filter.
[Claim 12]

An exhaust cleaning system according to any one of claims 1 to 9, wherein said moving
means is provided with a frame-like filter holding part for holding the filter and a driving means
for moving rotationally the filter holding part. |
[Claim 13]

An exhaust cleaning system according to any one of claims 3 to 12, wherein said
cleaning means is provided vﬁth an ultrasonic cleaning means for ultrasonically cleanirig_the filter
immersed in the cleaning liquid.

[Claim 14]

An exhaust cleaning system characterized by provision for;

a main body having an exhaust inlet into which an exhaust air flows and an exhaust
outlet from which said exhaust air is discharged;

a permeable filter. provided in the main body. for passing said exhaust air that flows in
from said exhaust inlet and discharging the same from said exhaust outlet;

a cleaning means having an injection unit for cleaning said filters by injecting an
incombustible. vegetable cleaning liquid at least to a part of the filters: and

a moving means for moving said injection unit of said cleaning means to change a

cleaning position of said filter to be cleaned by said cleaning means. o

e
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[Claim 15]
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An exhaust cleaning system characterized by provision for;

a main body having an exhaust inlet into which an exhaust air flows and an exhaust
outlet from which said exhaust air is discharged;

a permeable filter provided in the main body. for passing said exhaust air that flows in
from said exhaust inlet and discharging the same from said exhaust outlet;

a cleaning means having a injection unit for cleaning said filter by injecting at least to a
part of the filter a cleaning liquid containing a main component of amine soap made from tallol oil
as a material and a higher alcoholic nonionic surfactant, and

a moving means for moving said injection unit of said cleaning means to change a
cleaning position of said filter to be cleaned by said cleaning means.

[Claim 16]

An exhaust cleaning system according to any one of claims 3, 14, and 15 and
characterized by an injection unit for injecting a cleaning liquid from the upper side of flowing
direction of the exhaust air to the filter.

[Claim 17] '

An exhaust cleaning system according to any one of claims 2, 5, and 15, wherein said
cleaning liquid is incombustible. and vegetable.
[Claim 18]

An exhéust cleaning system according to any one of claims 1, 3, 4, 6 to 14, and 16.
wherein said cleaning liquid contains a main component of amine soap made from tallol oil as a
material and a higher alcoholic nonionic surfactant. .

[Claim 19] ' |

An exhaust cleaning system according to any one of claims 1 to 18, wherein said filter
has flame retardant. or incombustible, and anticorrosive properties.
[Claim 20}

An exhaust cleaning system according to any one of claims 1 to 19, wherein said filter is
formed with at least either of gathered slender metal wires and gathered slender metal thin sheets.
[Claim 21] |

An exhaust cleaning system according to any one of claims 1 to 20, wherein said filter is
formed with stainless steel.

[Claim 22

An exhaust cleaning system according to any one of claims 1 to 21, wherein said main

body has a leg part that mounts the main body td move on a floor surface.

* c L M S *
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An exhaust cleaning system according to any one of claims 1 to 22, wherein said
cleaning means is provided with a cleaning liquid supply/ discharge means for supplying and

discharging a cleaning liquid.

* c L M S *



T

]



- . R AME TR R Tros Copy
S o B B B B %/
PET RERF U A0V SV T ént@&%ﬁtﬁﬁﬁ )

- ®osa thr -5

(51) EERMEITFYE6 (1) ERANES WwW097/46302

BO1D 46/18, 46/42 Al

(43) EPELBRA 1997128 11 H(11.12.97)

(21) BEERiLEES PCT/IP97/01326 | (81) f8HE AU, BR, CA, CN, KR, SG, US, BECHISIF (AT,

BE, CH, DE, DK, ES, F1, FR, GB, GR, [E, IT, L.U, MC, NL,, PT,

(22) EBRHRA 1997444 178 (17.04.97) | SE).

(30) HHEHET 5 AP
EIF8/175390 /S 1996436 8 1 [1(01.06.96) hj ERRMERE T
HE9.8/214006 /. 19964£7 B 10 H(10.07.96) Ip

wmIe2s788 /) 19964E7 A 24 £ (24.07.96) )

F5RE TF9/96261 199744 H 14 A (14.04.97) w

(7)) HEA (KEEE TRTOBERIL2VT)
AL -T2 Vvt

(KABUSHIK! KAISHA TOTEKU JAPAN)[JP/JP]
T178 WEHHEERR AR _T B1%H215 Tokyo, (JP)
(72) BAEK , BIT '

(15) RAE/HBA CKEIZSWTOHR)

B A A(HASAMA, Norito){JP/JP]

1887 % F(HASAMA, Emiko){JP/JP]

T359 W EEAREEATP L4508 145 Saitama, (JP)
(74) KB A

JpEl 4 8 %, SMKABASAWA, Jooetal.)
T160 ERMHBEEHE=18H 1F2%

0 A4{2 BB 4 A8 £/ Tokyo, (JP)

(54)Title: EXHAUST GAS PURIFICATION APPARATUS
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(57) Abstract

An cxhaust gas purification apparatus main body (15) is disposed inside a
ceiling cover (8) having an open lower surface to the upper part of which an
exhaust duct (14) is connected. A grease filter (23) is disposed at a side plate
portion of a main body case (18) having an inflow port (19) inte which exhaust
air flows. A filter (33) produced by bundling stainless steel wires, etc., into an
endless belt shape is wound on rotary shafls (25a and 25b) provided rotatably
inside the main body case (18). The filter (33) is disposed in close contact with
the grease filter (23) and with an outflow openmg portion through which the
exhaust air (5) flows, and is partly immersed in a cleaning solution (40) inside a
cleaning solution tank (22) disposcd at a lower part of the main body case (18).
The exhaust air flow (5) flowing in from the inflow port (19) through the grease
filter (23) is caused to flow through the filter (33) that is rotating, and to again
flow through the filter (33) from a space portion (36). After cleaning, the exhaust
air (5) is discharged. Purification of the exhaust air (5) and washing of the filter
(33) can be conducted simultaneously, and their maintenance and management
can be made easily.
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