/19 AU G 2005 TITLE OF THE | NVENTI ON Bi ol ogi cal Deodorizingm%rgﬁbiigﬁ
TAsseibl ed with Box-like Frame Units BACKGROUND OF THE | NVE L Eﬁeld

of the Invention This invention relates to a Biol ogical deodorizing
apparatus assenbled wth box-like frame units, especially to a deodori zing
apparatus whiich can’ be easily constructed in suitable size according to
-ampunt and characteristics of gas to be treated and space where to be
installed. 2.1 Prior Art Typical nal odorous materials causes at a sewage
treatnment place are these three types, amoni a, hydrogen sul fide, and
organi ¢ sul furic conpound (nethyl nercaptane, nethyl sulfide, nethyl

di-sul fide), and objective of gdeggopt ziRIrNvENG &P ' educe these nal odorous
materials to the density where they are not perceived as odor. In Japan,

“thr esholdodleishl | RSd8PL, 1he ipati 36 g9y fior p22 types of
material in prevent odor ?gkviépby t epﬁeﬁ]?%?é 3&'12#16%)%\/}}}55:”%@ k/]giet&ar ding to
odor causes at a sewage treatnent place, hydrogen-sulfide, nethyl

mer capt ane, nethyl sulfide, nethyl disulfide, ammonia, and trinmetylam ne,
are mainly considered, so i gni of a deodori zi ng
. apparatus are settled at t ER@ﬁﬁaﬁgﬂ%@|@3&&§ er, in practice,
trimetyla }g%C%%ghgafdl¥Fdetected and designing targets are settled at rest
orl

5 materials. s hiift1Pl e snell of these 5 materials,. and removing

- odor means AUG205 zreduaing these 5 materials to the density where they
are not per tvegveRtiggielates to a Biological deodorizing apparatus assembled

with box-like frame units, especially to a deodorizing apparatus which can
be easily constructed in suitable size according to amount and characteristics
of gas to be treated and space where to be installed.

2. Prior Art

Typical malodorous materials causes at a sewage treatment placé are these
three types, ammonia, hydrogen sulfide, and organic sulfuric compound {methyl
mercaptane, methyl sulfide, methyl disulfide), and objective of ‘deodorizing
13 to reduce these malodorous materials to the density Where they are not
perceived as odor.

In Japan, threshold densities and regulation bases are stated for 22 types
of material in prev;:nt odor low by the ministry of environment. Regarding to
odor causes at a sewage treatment place, hydrogen-sulfide, methyl mercaptane,
methyl sulfide, methyl disulfide, ammonia, and trimetylamine, are mainly
considered, so that designing targets of a deodorizing apparatus are settled
at those 6 materials. However,‘ in practice, trimetylamine ié hardly detected

.a_nd' designing targets are settled at rest 5 materials.

Odor is multiple smell of these 5 materials, and removing odor means




Because the extent of odor deeply relates to the sensing |evel of human.
(ihresﬁold), threshol d densities and regul ation bases for ﬁgngﬂg§%2¢ﬂ%re :
stated in prevent odor |low by the ministry of environnent as s ~t'n-bel ow
table. 1. [TABLE 1] (PPM GOdor Hydrogen Methyl Methyl Methyl Amonia
I ntensi tysul fidenercaptanesul fide disulfide 10. 00050.000110-0001 1 O.
00030. 1 20.0060.00070. 002 10-0030.6 2.50.0210. 00210-01 0. 0091
~ 3.0.060.00410.05 0.032 3. 50. 210.01110.2 10.15 40.7 0.03 10.8 10.310
-------------------- 5811 0, 212 11340 The odor intensity is described as
follow 1 - Smell which can be perceived with difficulty (sensing _
t hr eshol drgducing these/5 sasirialwhe che damsine wiisé i hguhshest gercehasd S8Bldr.1 S
(recogni zi ng

Because the extent of odor deeply relates to the sensing level of human

(threshold), threshold densities- and regulation bases for 5 material are

stated in prevent odor low by the ministry of environment as shown in below

table. 1.
[TABLE 1]
(ppm)
Odor Hydrogen Methyl Methyl Methyl )
. . ) . X . Ammonia
intensity | sulfide | mercaptane | sulfide | disulfide
1 0. 0005 0. 0001 0. 0001 0. 0003 0.1
2 0. 006 0. 0007 0. 002 0. 003 0.6
2.5 0. 02 0. 002 0.01 0. 009 1
3 0. 06 0. 004 0. 05 -0.03 2
3.5 0.2 0. 01 0.2 0.1 5
4 0.7 0. 03 0.8 0.3 10
5 8 0.2 2 3 40

The odor intensity is described as follow.

1 - Smell which can be perceived with difficulty (sensing threshold.)

2 - Tiny smell which can be distinguished as what smell is (recognizing

threshold. )

2.5 - To make the density below the value shown in above table become

regulated base in residential area.

3 - Smell which can be perceived ecasily.

3.5 — To make the density below the value shown in above table become

regulated base in industrial area.




threshbld.) 2. 5 - To make the density bel ow t he val ue shown in above table

becone- regul ated base in residential area. 3 - Snell which ﬁﬁgwﬁﬁr‘?*”"
perceived easily. 3.5 - To nake the density bel ow't he val ue Nh—gbave
‘tabl e becone regulated base in industrial area. 4 --- Strong snell. 5 -
heavy snell. The odor intensity 2. 5 regulated as base in residential
corresponds to .odor density 300 (density which can't be perceived by
being diluted to 300 times of volunme). Though the odor intensity 4 and 5
is out of question because of being awmful odor, in the case where odor
intensity exceeds 3, a conplaint about odor is always nmade by residents.
Ther ef or e, the4d66869F%Fﬁ© hpparatus is required having capacity to renmove
the snmell to the | evel below snell intensity 2.5. At the present tine,

ordi nary net hods™ lsedy fselbleodori zi ng apparatuses installed at sewage
treatnment places are washing by liquid chem cals and absorbing by
activated car 38f,cdohemtensise Ht hegldahed asliefkt tedideht TASebrtre spdhds EEN
eval uated properly. However these two nethods have some problens as

descri bedogwt dansitly) e (deidiogl i chasii Bdhpetdedubd bg NETng a8 TR (IRIdd Of
washing by liquid chem cals requires daily maintenance of = nedical density

of washi ngindsqui dolame) haRoughishedsdd Bgenabgul .aH@-i5nfse&?ﬁ1§P 88 on 8 ust%o' i d

material (blocking material) suddenly causes in abnormal reaction et ween
odor mat eof dbimnaviilquist, ciehe *bse WhebNBASAIRIMGES KPS IS NLENANGE,

about odor is always made by residents. Therefore, the deodorizing apparatus
is required having capacity to remove the smell to the level below smell
intensity 2.5.

At the present time, ordinary methods used for deodorizing apparatuses
installed at sewage treatment places are washing by liquid chemicals and
absorbing by activated carbon, thén these methods have left a lot of results
and been evaluated properly. However these two methods have some problems as
described below.

(1) The method of washing by liquid chemicals

The method of washing by liquid chemicals requires daily maintenance of
medical density of v;ashing liquid and has many problems about mainfenance such
that solid material (blocking material) suddenly causes in abnormal reaction
between odor material and liquid chemicals in the case where the maintenance
is failed. Ordinary, asseenthatactivatedcarbondevidesarealwaysinstalled
(follows as later treating) behind the method of washing by liquid chemicals,
it is guessed that the method of washing by liquid chemicals is low reliable

and unstable. Further, demand of liquid chemicals increases in proportional




is faiﬂedf Ordinary, as seen that activated carbon devices are al ways

installed (follows as later treating) behind the method of ik ACH
liquid chemcals, it is guessed that the nethod of washi ngjl ﬁ?m"alﬁ%

chemcals is lowreliable and unstable. Further, demand of liquid

chem cal s increases in proportional 19 AU G 2005 to gas anopunt and odor

mat eri al density, and mai ntenance cost is-not negligible. Furthernore, in
t he nmet hod of washing by liquid chem cals, because portion of washing
recycling liquid nust be replaced, there is a problemthat treatnment of
repl aced waste liquid including the replaced |iquid chem cals nust be

consi der eto gas anquat n@bdeduh BT dedA )ty THE IBLNRH rbi ng by. activat ed
carbon On the other hand, the nethod o? absorbdljc(r%ga f%%t%ﬁ\?at{)g%egglr%&e'i S
sui tabl e FiahesRAdOriZithd Wb ARSI i Q8 ¥y Vgl Decause it absorbs
odor physically, all of act i vat ed carlg%n%rry;{%\ﬁﬁe&reg faglgsed SRS RERE oRe

ohon DY c1i7he; S to the liquid chemcals,
en it isfeadhihatresy hi[%lfigg&%iilﬂﬁlt%%r ?15'(]:4 rtelllﬁgetlﬁgi W&gré%ﬁﬁﬁgﬁg?@%ﬁg ty,

i ncreases in proporti ona € gas anoun

Crea | r burden. (3) T thod of
an e ng ?fteﬁlb%@ﬂewa%(eﬁ_ljhﬁ%(f& MER TudY Iag\égléeagéﬂfa;ﬁd(ﬁ)é{yéa'ceﬁ;geéﬁ@aol'éb%mt be

bi ol ogi cal deodori zi ng ese years,

bi ol ogi cgl,,d i zing es hysi ol ogi cal function of absorbing mal odor ous
materi al s Otl)1y§ I v!anggé %r%éaiﬁtl gﬁseoquiP'Ee“&r osperous, and it is verified by actual

appar at us thagyl kwvin rgani sns . are_superior to renove nal odorous :
material s sucﬁz)agh%ﬂ‘gﬁﬁgﬁ?s%sﬁ”ﬂ@gopycﬂ%&ﬁ@*@dsﬁﬂlfhsmi c conpounds cause at
the sewage tr a@}r{rﬁen | ace. Then it is to be recognized that the

%’thﬁg hpad,et

bi ol ogi cal de hewethpd of Ghepehingdyt ax th het clorardoh i oBal tabet hods

of - washi ng bdy | i quid chemicals or
r deodorizing low density odor. However, because it absorbs odor physically

all of activated carbon must be replaced with new one when it is saturated.
The cost also, similar to the liquid chemicals, increases in proportional to
the gas amount and the odor material density, and the maintenance cost becomes
heavy burden.

(3) The method of biclogical deodorizing

These years, research and development about biological deodorizing uses
physiological function of absorbing malodorous materials by living organisms
are prosperous, and it is verified by actual apparatus that living organisms
are superior to remo;e malodorous materials such as hydrogen sulfide or organic
sulfuric compounds cause at the sewage treatment placre. Then it is to be
recognized that the biological deodorizing is effective.

Comparing to the conventional methods of washing by liquid chemicals or
absorbing by activated carbon, the deodorizing apparatus applying
physiological metabolism by which microorganisms absorb malodorous materials

does not require cost for chemicals and activated carbon either cost for




absorbing by activated carbon, the deodorizing apparatus applying _ _ N
physi ol ogi cal netabol i sm by which i croorgani sns absorb mal ofiér G 7000
materials does.not require cost for chem cals and activated carbon either
cost for 4 maintenance such as | abors cost for supplying nedical liquid or
replacing activated carbon, and is maintenance free and environnentally
~harml ess apparatus. Further, conparing to the nethods of washing by |iquid
chemicals and absorbing by activated carbon being inferior to treat high
density gas, the mcroorganisns can work well in high density, and
naturally be expected to be alternative. Deodorizing in future is, in
spite of genteh¥nd s t t t4 : . entrusted to
bi ol ogi cal deodori zi ﬁ%mggela@}%ncré)%ﬁa{d}gf‘%ﬁﬁ%l\?/\%\%eg??éagezg%urlgz?%é-e]?%céngf
living or gamivaiad S enek y: .S washi by liquid.chenicals or
absor bi ng %!3} ggﬁ \%/:gt?gé ’cg}r? on 'gér)i’t\gﬁ%#e&g%raerea Ihdsq%nﬁé’é)&?g’?{?q%qﬂﬁfﬁ%s as
| ar ge asgppscg}' b qui m-cals or 1.5 times .as large as activated
car bon devi ce?g%ﬁsru#fh%gh%ro %E?rlgﬁgté’r gﬁ)eug'ef}?dg i ﬁaaﬁllnéa@h?quée%}]e@h??@
accordi ng .1 ng..gas, .ampunt and .odor material density, and then
constructaélgpgf))/g%g%hg g’ty ?%tévg%f#;??’%(? i Bnginderigrgtadrpat dashdenyitageas,
“appar at ustﬂesmigrstal | ed i ndoors Beﬁaus ,é}grmal_ hei ght under beam of sewer
‘equi prent TS ERF FILFED AN MBS T N AlgedeRtity, cheatuaeily heieghectord
appar at us, mfl)st einr anﬁqe ere washing nozzle set on topside can be
i nspect ed"Sw’f TRGFif e origdpenf futuget Houtinispdtaldfi depsséyemabmount
appar at uses at each section divided by each source, high and | ow range
density trealdng #ase sAemadoabrl entested toabidlogi sdndeddomizinkhene barge
capacity Otf Eiamge from500 nB/min to 1000 nB/ mn

at all.

However, deodorizing rate of living organism is extremely slower than
washing by liquid chemicals or absorbing by activated carbon ahd the apparatus
needs to be 2.5 times as large as washing by liquid chemicals or 1.5 times

as large as activated carbon device. Most of current apparatus is sized at
each of designing accordiné'to treating gas amount and odor material density,
and then constructed by hand at the construction site.

Ordinary, deodorizing apparatus is installed indoors. Beéause normal
height under beam of sewer equipment is 6.5m in Japan (about 7m in Western
countries), height‘af apparatus must be in range where washing nozzle set on
topside can be inspected without difficulty.

Recently, without installing several appafatuses at each section divided

" by each source, high and low range density gas tend to be mixed and treated
at the same time. Then large capacity of range from 500 m3/min to 1000 m3/min
is started to be in demand. Such a situation causes problem of impossibility

of installing in space for conventional biological deodorizing apparatus
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~an objection to t

is started to be in demand. Such a situation causes probl em of
inpossibility of installing in space for conventional biol ogical

deodori zi ng apparatus 19 August 2005 havi ng capacity of about 200 nB/m n.
Further, there is another problemthat the deodorizing apparatus using

I'itving organismrequires long culturing termto bring its abili into
diysradtp

full work. A gas-flowin area (frontage X height) is w i ncrease
of treating amount. In the case where gas density goes high, nunber of

deodor i iy 'éé‘ﬂ)écﬁ#@f hB&ECBGE In B hfh. mﬂ?err,atm&ebﬁg?rg@ﬁed @g&gﬁém gt gae raise

e fact that running cost for 0gi deodorizing is

| t ; he G ' i QUi ical. -
ot var o o SPigeede G 1GRF brgalsnt RIHEDIOHY Il T BRI &Y cance
t r oubl qgt%?ﬁil %gﬂ; pol lution problem Then problens nmentioned above are

0

expecte e Solved. Though an apparatus is evaluated by products cost
and runni ng, cOSs the objective of present, invention is t rovide an
Appar at us. dhoE I B8 Dhitese € panf i 5h 1 el STy atealinghREU ang
whose cost is also | ow, SUMVARY THE | NVENTI ON I n accordance with a first
aspect ?’Bﬁ‘eﬁ‘?‘éa BEt9RS 9505 Q?Qérﬂ‘g%flﬁ‘HP’gef 'g\'l\/‘iﬁoéﬁ?'i'%i%“%{ts IpINGTesgeE and
deodori zi n% appar atus assenbled with box-like franme units having an inlet
por t i oRPBF2HHE| H5GEMER ©ngais Nopreraise PR ghisstian Brihafast Bt Bwpingcopldetion in a
series, and biologically deodorizes fgas in said treating portion,and being
char acPE¥qgie deeflorigiag is legg iapfone el of tbe coslifar washing wliquicbehemiealgion r eat i ng
portion and said outlet portion is conposed of one or nore rectangul ar
hexahe@¢betashsarborkéevigeamed (i ideal appgnatusorithgubihe noaimtaeanderttpubleanoe theenber s
and 6 19 August 2005

pollution problem. Then problems mentioned above are expected to be solved. Though an

apparatus is evaluated by products cost and running cost, the objective of present

invention is to provide an apparatus which can be constructed in size fits for limited space

and whose cost is also low.

SUMMARY OF THE INVENTION
In accordance with a first aspect of the present invention, there is provided a
biological deodorizing apparatus assembled with box-like frame units having an inlet
portion of malodorous gas, a treating portion and an outlet portion in a series, and
biologically deodorizes gas in said treating portion,and being characterized in that;
each of frames of said inlet portion, said treating portion and said outlet portion is
composed of one or more rectangular hexahedron box-like frame units constructed by

“connecting frame members and




joints, said inlet portion is provided wwth a gas inlet opening and a

hum difier, said treating portion is conposed of said box-like frane units
containing cartridges which can be pulled out free in horizontal direction
and whose outer franmes are set by several porous plastic sheets in
parallel with each other at a distance, said outlet por%%g& IS @éﬁyided
with a gas outlet opening, 7 19 August 2005 required nu ugyst <45y
box-like frame units are connected according to type, anmount and density
of the g@sws, said treating portion's blowoff surfaces |ocated upper on gas
channel "is connected to | ower |ocated blowin surfaces of said treating
portion or } t: l ol jolibil it . n surfaces being
obstructi ve§é§ %é%t?éﬁrogle{? %Eggg’ Iths%eﬁséﬂb%%ﬁ@re%d EJpﬁaurgré'fmg,&(?sai d gas inlet
opening is : .S f ! I s, .das..sald s, qut |l et
opening is %ggﬁggﬁﬁﬂpgﬁ?eEE%H@%§885¢%% ﬂ%%*%%ﬁ%ﬁ%H“W%§§F§"Wgéa r?gg?e

-pl aced onnected to ter su i pes, below said iinlet portjon, said
treatiﬁ@ﬂgbg??gﬁ’“ﬁﬁ%c§5ﬁ%e3hPP@¥%B%r'F@H”?@%gpﬁPﬁbowpﬁp@@eﬁr eﬁFLBEd and
connected to water draini ipes. .. <The inlet portion (The inlet chanber)>
I'n an éf%ﬁﬁf@”@WﬁB@?Wﬁﬂpeg%”gﬂgﬁﬂﬁﬂgﬁﬁFﬁPHV§ﬁ%?HWF”Fﬁe inlet portionis the
chanber located at the nost front portion of the apparatus, and on its

cei |'ing poria'bautiet Rartign js proyided withya 9@ PLet PRENIA% openi ng whi ch connects to
duct. Its inside is provided with a spray to supply water required for

m croorgani snms to exist and kept in the condition where humdity is always
100 percent. Further, at exit side of this inlet portion, regulator screen
is preferably provided to let gas flow uniformy to follow ng treating
portion. <The treating portion (The deodorizing cartridge)> In the exanple
enbodi ment, the treating portion is |ocated at the center of the




apparatus, and includes one or nore cartridges. Nunber of cartridges is
decided to be required nunber according to the type of gas and its
density. Between each deodorizing cartridge and on the backsi de of

rear nost deodorizing cartridge, dem ster screens are 8 19 August 2005
preferably arranged. Then, washing water being flowed on sheets in planed
order to keep environnment for mcroorganisns |iving on oGy

contai ned in deodorizing cartridges can be preferably avoided from

scattering to npext cartridge. The outlet portion (The outl et K chanber)> In
The exam! e SHISAPHERE! SlAE a RGPl s B borPRelelintidiitb aBeq ot < he
rearnost porti of t appar atus, .and where th treated at deodori zi ng
Cartri atnbhl ahd ordin of e §RB hAh TR Rooiits Baw s AGers PEHEd sppeidie

portion, anp opening opened in air or connected to a duct is forned. The

bl ow- ofd8S SORAIEE S qohnedied torlawer IngrtpdPiowoiR sHices abaitiesting perfiar 8 $¥d t hi s

out | et pgrti on are Qorgne%&?d in ai r'éfi ghtbt (_:ondtisiti %&exd g%s%ti_ s avoided from
passi n@uisidiartignjp aifight cardiiioly apen SUHacas hefnsabsiry gasTRAUNGA e Nkl e
headers (The sheet washing nozzl e device)> In the exanple enbodi nent, a top
porti osealedmilh sealpanelst saigga@léﬁﬁi@pemh@'g eoanected e sourse pf beintiedonpush
box-like frame units being as sanme as the one contains the cartridges, or
si m | aigaboyeaid gaeodticbopening it pemnatsin raire toadsaid ttdatihg podiompobee beadwils pei nt s
whose size are nodified. Open surfaces of these box-like frane units are

seal ed placet asd abnpateal ts, watedsupphspipkes, del@acdid dragttportitge said srepiiraypattksh Wi t h
not or operated val ves and nozzl e boxes to wash sheets automatically. Drain

wat er iafd saiduwetlel poridrareesiving blatds Aretplaea pad tobaiactedntd whitsradrainigPipesut si de
t hrough wat er-drai ni ng pi pes. <The substructure> In the exanple enbodi nent,
t he subst r ucthdrigie( sdresH (The #HIB)chhmbefb| | sed to support the
In an example embodiment of the present invention, the inlet portion is the chamber
. located at the most front portion of the apparatus, and on its ceiling portion, end wail, or
side wall, has an opening which connects to duct. its inside is provided with a spray to
supply water required for microorganisms to exist and kept in the condition where humidity
is always 100 percent. Further, at exit side of this inlet portion, regulator screen is
preferably provided to let gas flow uniformly to following treating portion.
<The treating portion (The deodorizing cartridge)>
In the example embodiment, the treating portion is located at the center of the
apparatus, and includes one or more cartridges. Number of cartridges is decided to be

required number according to the type of gas and its density. Between each deodorizing

cartridge and on the backside of rearmost deodorizing cartridge, demister screens are




- deodori zing apparatus. 19 August 2005 This space is to contain pH neter
for washing drain fromcartridge contai ning sheets, flow neter for
hum di fyi ng and washi ng wat er, supplying and draining pipes and so on. The
bi ol ogi cal deodori zi ng apparatus assenbled with box-like frame units in the
.exanpl e enbodi nent excl udes i nner waste space and is mnjm zed in such size
as conparable as apparatuses using washing by Iiquid c hiEmuast?

activated carbon device. Especially, in the case of treating hlgh density

' h

O oat mobtb ety Bhbel PR el et oklt8 Bt Bh SRda HOAREE L 5P
deod | es. t t th Kk th
ooy e PRI Rickd s Witd §he Bt SoRRRRAM shdoRg RS Fariiets i ng
f oi n h b | i k t of t

S L Bl ST R ek P

box-like frane units at the construction site, production and
transportatf B'P?%‘H@f Petien ghhestutiebghapibeBduced. Furthermore, in the exanpl e
enbodi nent by determining to use particular type of cartridges so that all
of the deodk!?rthQP*ﬁjniéJaﬁthdkg@tﬁBe gitish gartian jsdbe shamsberdeeated alfldr d  nodul e
havi ng sane size, it is possible to flexibly neet to any apparatuses of any
si ze. V&ﬁ@m’fc@bp@ﬂtia@ okthappharetussartbwherenahyas eesdtedatdepdonding cwtrigges sm f i xi ng
inlarge quantities, for each kind of mal odorous material, according to
densi t ydisdnergeda®nh itaiipepartdn, edd psitioy, ortsite poetipn, ae dpenindeperafd ishzets i s
deci ded whereby the deodori zi ng apparatus can be designed in the exanple
enbodi menhectddtolDduul guistmE&OThe biywebie sadidog, of #ai tebating bettiopand iadhw-inl | ows
auxiliary treating device having an activated

surface of this outlet portion are connected in airtight condition and gas is avoided from

passing short cut and leaking outside without treated.
| <The sprinkle headers {The sheet washing nozzle device)>

in the example emboadiment, a top portion of top layer of the deodorizing cartridges
is provided with box-like frame units being as same as the one contains the cartridges, or
similar box-like frame units constructed with frame members and joints whose size are
modified. Open surfaces of these box-like frame units are sealed with seal panels, and

~ inside of each cariridges is provided with motor operated valves and nozzle boxes to wash

sheets automatically. Drain water is served in plates set at bottom portion, and discharged
outside through water-draining pipes.

<The substiructure>

in the example embodirnent, the substructure (steal frame) is utilised to support the

deodorizing apparatus.




carbon treating portion and a second outlet portion, and is to be connected
“to or shut off fromsaid auxiliary treating device as said gas outl et
openi ng opens or closes. In the exanple enbodi nent, by closing the outlet
opening at early operating stage where biological activation is not enough
achi eved, nal odorous gas can be treated by the activated carbon thorough
the auxiliary treating device, and i nconpl ete treating cEA¥BStERB ded.
Preferably, said blow off surface and said blowin surface are connected by
a hood Thisispacetis heondain gt rneter for vatshieg elxaimibe @rbidde wemtbiningrahedis, fidw t he

bl ow- of f surface and the blowin surface can be easily kept in airtight
condi t i meter for &lmidiping and aladhing ewsteaf Suppliirigearel dreindgspdsoaral sbaom. st er
cartridge fixed at said cartridge. In the exanple enbodi nent, because the

cartridge angk bibgidardevkibrizié@abidratde adsetnblsWhth Bediikarane ukiedyi thd hey are
easily slid into and out box-like frame units and washing water being

flowed ga BodiRBHt dXRIudES MnbeRadte spaed arfAE hihifiR:dah sGeH digd aportion. So
it is preferable. Further, gas is avoided from passing short cut.

Prefer %ln?rbareﬁﬁé gs Q%at%@ébsbéﬁgsw%h:ﬁ’g &ﬁf&d;@&én%al@ bP¥eRbfedTdFiRRvRRd @

portion for Dblowin surface,” and portions are detachably connected by

For bl o o 7 suiﬁfa@e‘%ﬁ%sﬁﬁ@%ﬂéiﬁd}oﬂgﬁf%ﬁ” B SR RS, T st ace,
et NG ERENoBRTIdM: bRuBRk peaRilH NS R0 ARY 5 93l COMl ned 1

one bo ener Sal pOI’tI on ce IS,

Its _“ né‘p%@ffntgl blcr)]ogoltr:]aItdgodgr¥zr|]n%renab%s treating without making apparatus longer in the

example embodiment.

Further, in the example embodiment by standardizing frame members and joints of

each box-like frame unit of apparatus as modules, constructing box-like frame units at

factory, and connecting box-like frame units at the construction site, production and
transportation cost are drastically reduced.

Furthermore, in the example embodiment by determining to use particular type of

cartridges so that all of the deodorizing cartridges is standardized as single standard
module having same size, it is possible to flexibly meet to any apparatuses of any size.
When apparatus applies sheets enable collective microorganism fixing in large
quantities, for each kind of malodorous material, according to density, for each material
density, the required number of sheets is decided whereby the deodorizing apparatus can

be designed in the example embodiment.

10



said fastener, fixed with respect to said frame nenbers formng one of said
open surfaces of said box-like franme unit. In the exanple enbodi nent,
because the portion for blowin surface Is fixed at the frane nenbers, it
s easily connected to the portion for blow off surface. Enough airtight
condition is also achieved. Preferably, said frane nenber_ is plastic square
t ube whose ends of inner space function as joint porti 01%5”9'-%‘?% exanpl e
enbodi nent, it can be nmade at |ow cost and easily nolded. Then its ends
can. be usebreigraplyi said potlel partion ollews puyliary teegliog devies hpdngradactyated ast i c
and portions to be jointed with said joint portions of said frame nenber
pr ot r udearberpireaingpastiort ans asecmndeoudld] partion, adri$ &z bs corfinectesictoamghlibeff
hexahedron nmai n body so as each of axes are at right angles to each other.

I n t he feoraspidaugiibydraating devite asasnid gasrautiet apedingwpostorzivdegasi | y nol ded.
Then it enables to connect each frame nenbers vertically. Preferably, said
portion to hethpGxatrpid eémbdédByhiaby eRbagans oatidrapehiidait Whids eperatngstagsor e |
pairs of facing surfaces parallel a pair of facing surfaces of said joint :
and | engidie bifidieeBctivaBor RGio8nsudH AbRSe8] maRUSroUS gué 84n BS trakedynher ot rude
fits for inner length of said joint portion. In the exanple enbodi nent,
becaus e;chvated ¢affonOhbrRIIEA R abkifdry Ydating delisdtand inchRplelfeditigléan/bgust

2005 into an angular hall, it is easily inserted and tight coOntacting

- condi tiQRigedn be achieved. Preferably, said portion to be jointed is
cylindrical protrude whose outer dianmeter fits for inner length of said

joint porti Igﬂéfé?gbiiabja(?d BIB%[H?f M& band said blow-in surface are connected by a hood

in airtight condition.

In the example embodiment, inside of the blow-off surface and the blow-in surface

can be easily kept in airtight condition.

Preferably, said blow-off surface belongs to a demister cartridge fixed at said

cartridge.

In the example embodiment, because the cartridge and the demister cariridge are

~ combined in one body, they are easily slid into and out box-like frame units and washing
‘water being flowed on sheets does not scatter to next cartridge or outlet portion. So it is
preferable. Further, gas is avoided from passing short cut.
Preferably, said hood consists of a portion for blow-off surface and a portion for
blow-in surface, and both portions are deiachably connected by a fastener.
In the example embodiment, because the hood splits to a portion for blow-off

surface
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In the exanpl e enbodi ment, because a cylinder is tightly inserted into an
“angular hole, their connecting condition is not obstructed by di nensional
error in some degree. Preferably, said portion to be jointed is square
columar protrude which is tightly inserted into said joint portion of said
frame nenber. In the exanpl e enbodi nent, though it is difficult to nold in
sone extent, it can be connected very tlghtly and resi sPLHIESt 0P brati on
of earthquake is inproved. Preferably, said seal panel is shaped to fit for
sai d opnd & pertige éorgflowsii slrtseR- stk tof gasinepatiningis eaply achigved podithemnaties fi xed
to said box-like frame unit by rivets so as said open surface is seal ed.

1 n t he esiypimdiesdbodinedvdy by festseal panel is easily fixed to the box-1ike
frame wunits, and the open surface is sealed in airtight condition by

si npl e way. Prefeadlgly,adaidyporidon foublew-is suffaeds,aft its éndpatial orpthealthdrsideafer ed by
an outer wall panel fixed to said box-like frame unit with heat insul ator
provi deghidRsiehsr, fivaEWits wshect & sdith frahe reeabpes eoreirpshedthid dReuFeces
tenperature is restrained fromchanging at inside of the box-like frane
uni t byof@HidoxWRE kraR@n@lt Wi th heat insulator, living environnent for

m croorgani sns i s kept ideal and gas is effectively deodorized. 13 19

August 20095, ¢k effh50 'e)hboéiﬂ'leﬂt Pt &lseRe: borﬁ@ﬁ'?dr blotv-inl StREcd R fxalh gt fagx- | | ke

frame unit by binders, said binder is made of plastic, has fins at one end

of a Stﬂ%ﬁ% @Eﬂb@r%slt rbds[}f‘&fnn@&%@ ttcﬂﬁ’{)t o%n%Pb!mgrbﬁ(EﬂHﬁEe 5Rd tE’ert‘idhﬁ” at the

ot her era Len tween sal I nner and ut er” head

portio ess of a round frame of said outer wall panel,
whi |l e %{'élhééla'a%o%%e% said outer head porti on is smaller than inner

frame. on | BT R e aanes o SRR FuBE 1P Mot <tk 8 Meh gwor o
| ock pqﬂ&ﬁggagﬁh%%oﬁﬁmtlnues to said C|rcular portlon is smaller than outer

In the example embodiment, it can be made at low cost and easily molded. Then its
ends can be used as joint portions.

Preferably, said joint is made of plastic and portions to be jointed with said joint
portions of said frame member protrude from each of two or more adjacent surfaces of
rectangular hexahedron main body so as each of axes are at right angles to each other.

In the example embodiment, it can be made at low cost and eésily molded. Then it
enables to connect each frame members vertically.

Preferably, said portion to be jointed is regular octahedron protrude whose one or
more pairs of facing surfaces parallel a pair of facing surfaces of said joint and length
bgtween the facing surfaces of said regular octahedron protrude fits for inner length of said
joint portion.

in the example embodiment, because a regular octahedron protrude is tightly

inserted
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di anmeters of said inner and outer head portions. Then preferably, said fins
are. elastically defornmed and allow said stemto be pressed into a through
. hole perforating through said box-like frame units. In the exanple

enbodi ment, after hooking the binders tenporally at the |ock portions of

t he keyholes of the round frane by its inner and outer head portions and
putting the outer wall panel on the outer surface of seal® {2 hitting
the outer surface of outer wall panel as placing the top edges of the stens
of the iblorieanguar halgt is lsrsilyghserted|and tighteentsictioeandiios cdnibeahiered t he

~through holes, and fins pass deformnming elastically through the through

hol es. Aft ePrgbarabliynspid fpertivhrto bghoihtedes cylindnisalapretrudst whosedodter diametari gi nal
states, and the outer wall panel is prevented fromfailing off the box-Iike
frame uits for innEn@engtrosfeaidtjbiat pattiar ofvelid fraramaleniber.easi |y and certainly fixed
at the box-like frame unit. Preferably, said cartridge is placed across

i nsi de of sgi fheldxgmbliekembddifiBntlBédauteiang)linddt!is ﬁghtguhsérreeentbyarpér?daig
rollers of said outer frame on horizontal 14 19 August 2005 gui des provided

at sai thdXndil KehrkERECIARItbR is ibt bBEnRXRR) @meADSSHI BRBF in sBRRAERed. he

~cartridge is slid into and out the box-li’ke frame unit in horizontal

direction pRRROU! S48 pBfichh6 LRABRIGY McRaR BfuhRsiabieiudd GRRntO tgh || ng

wi t hout causi ng any problem er, because of the rollers, evéen heavy

cartri qﬂ?erteﬁe}ﬂto%%gﬁaiﬂ éér(ql%gpsﬂﬁ%s\g%n%; Preferably, supporting rods are

pl aced across said ‘car p and bottom portions at right
ana carr et SxPEPE IR vBEYT I APUERu R il Sl LB O
naort d padnneP B s sSaRERe B e o e de AP Fac ng each ot hir
at top and Ft’)r%%érghrﬂl}, said seal panel is shaped to fit for said open surface of said box-like
frame unit, and a rim portion is fixed to said box-like frame unit by rivets so as said open
surface is sealed.
In the example embodiment, the seal panel is easily fixed to the box-like frame
units, and the cpen surface is sealed in airtight condition by simple way.
- Preferably, an outer surface of said seal panel is covered by an outer wall panel
fixed to said box-like frame unit with heat insulator provided on its inner surface.
In the example embodiment, because temperature is restrained from changing at

inside of the box-like frame unit by outer wall panel with heat insulator, living environment

for microorganisms is kept ideal and gas is effectively deodorized.
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In the exanpl e enbodi nent, because of being supported by sheet receivers,
sheets are stable without flapping in condition pressured by wnd and
ensur.e keeping space their between. Therefore deodorizing efficiency is
“inmproved. Preferably, above said cartridge, the apparatus has partition
menbers which is tightly inserted into grooves on each t S|de of sai d
sheet receivers and stretch along said sheet recei vers op edge
portions are close to a source of flow water. In the exanple enbodlnent,
wat er i s unPfeferably, saipplterdalt parchis fixad & said box-bkegfode ugibbylbindens, $aid gr owt h
-~ of mcroorgani snms can be kept. Preferably, said nozzle header is made of

t r anspdirgder ismabes digdlsstiankls firts atenk iend opasiein, aad éat an thneppead sertibraaed of t op
| ocated said cartridge, fixed covering nozzles fixed through said ceiling

panel , awnslitérdicat peltanes tHeodthéreentd TAEN Aregiratly, ARDEthHhetwedresaid Inawr @i pl aced
across opening portions of said nozzles at side near to said nozzle

header .oukdt Heh@ peRAP R FONARRhETRY a rb@fPiGRe bf sdidButeewaingatee vhneoutdr y 1 f
water stops flowing, it is possible to inspect easily if the apparatus

oper at yiRetbr6fdas ol Headlderidnl aE’Iﬂn@Ner(ﬂ%aJ Hﬁe%’n\éﬂ&ﬁ& tiftulak pbﬁorﬁofpaf tially

cut off perspectl ve vi ew whi ch shows an exanpl e of biological deodorizing

appar atléé? e afi e%&l&hﬁﬂé( rdunl 6?rafn{eatmalnHé'r' duprald opga%fﬁurﬂar @Y&&H Ahd

consi der ng two stages construction

-per Spe%ﬂe\f?e é‘ﬂﬂ?f asltg%orﬁgn SARHR ﬁtlrﬂ]‘es@? §alh Ch&Jlél’Ef?O??OI‘HQ F‘n Iiéfs(ﬁ Rr

deodorizing us o resent inventron ruc e con ion. Fig. 3

= 2 SR e B BT 1P onb VR Py
gas -deformed and allow said stem to be pressed into a through hole perforating through said
* box-like frame units.
in the example embodiment, after hooking the binders temporally at the lock

portions of the keyholes of the round frame by its inner and outer head portions and
putting the outer wall panel on the outer surface of seal panel, by hitting the outer surface
of outer wall panel as placing the top edges of the stems of the binders at the through
holes, the binders are driven into the through holes, and fins pass deforming elastically
through the through holes. After passing the through holes, fins are returned to its original
states, and the outer wall panel is prevented from falling off the box-like frame unit.
Therefore, the outer wal_l panel is easily and certainly fixed at the box-like frame unit.

Preferably, said cartridge is placed across inside of said box-like frame unit being

- pulled out free by placing rollers of said outer frame on horizontal
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flow, seal panels (16) on near side are renoved except several on treating
portion (2) and outlet portion (3), the front side roomof treating portion
-(2) is type of containing 24 cartridges, the rear side roomis type of
containing 32 cartridges, and the cartridge set in right end portion of
the rear side roomis shown being renoved its outer frame (9) (of fig. 1).
Fig. 4 is a combination of a sectional view along A-A |il§ugngt 208ect i onal
viewalong B-Bline in Fig. 3. Fig. 5is a plan view wherein nost of roof
pl at es quBE parvidadeatsaiddoariite frame wnit. headers (17) are shown Fig. 6 is a
rough side view shows a type of a biological deodorizing 16 L Q AUU 2005
appar at us asgkesrbkacpleetibobiment,ibeeadigestve canridge i®&lidointesamtout theeldx-like Wi t h an
auxiliary treating device (23). Fig. 7 is a side view shows under portion
of t he fitawe sriig &srizonpe diredtioh| @geortioh of Gilappafdtus\bat Be RcpRblcldb bt sel f s
omtted and a part of its outside portion is renoved. Fig. 8 is a

per speckiikg with@w cabamg afy pRbRin. Furthet wesdust bR rolsFdeven héhvy édttfidge] O nt
(5). Fig. 9 is a perspective view shows a relation between frane nenbers

(4) andndelddbifsidMo@hdaether shape. Fig-10 is a perspective view shows a
rel ati on between frane nenbers (4) and a joint (51) of other shape. Fig.

1L 1S 2 PeABREY SUhSHhGRNSa fEldH d0sP SN REddAIRRRSSbSebn and 2

portions at right angles to said blow-in surface, several sheet receivers are placed across

and carried by said supporting rods with spacers between the sheet receivers, said sheets
are supported by own top and bottom edges tightly inserted respectively into each of said
sheet receivers facing each other at top and bottom.

In the example embodiment, because of being supported by sheet receivers, sheets
are stable without flapping in condition pressured by wind and ensure kéeping space their
between. Therefore deodorizing efficiency is improved.

Preferably, above said cartridge, the apparatus has partition members which is

tightly inserted into grooves on each top side of said sheet receivers and stretch along said
sheet receivers and whose top edge portions are close to a source of flow water.
in the example embodiment, water is uniformly supplied to the sheets and a good
~ condition for growth of microorganisms can be kept.
Preferably, said nozzle header is made of transparent materials and, at ceiling panel
overlaid upper surface of top located said cartridge, fixed covering nozzles fixed through

said ceiling panel, and rotor blades rotate
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Fig. 12 is a detail ed sectional view of connecting of seal panels (16, 16")
.and box-like frame units (6,6'). Fig. 13 (a) is a detailed sectional view
of condition where outer wall panels (37, 37) are fixed at box-like frane
units (6, 6'). Fig. 13 (b) is a plan view shows keyhol es (44, 44) forned
‘at round franes (43, 43') of outer wall panels (37,9?{1'{%}{? bi nders (38).
Fig.14 is a detailed view shows 24 cartridges type 4799%n where a
part of outer frames (9) of the cartridge set in right end is cut off.

Fi g. 15 bywateqdewareplagetiacrossepenindsprapinns chpaid mazzies alevide peg)io sRidt he
cartridge. 17 19 2005 Fig. 16 is a left side view of Fig. 15 being rotated
count er opaztkivgasier.oy 90 degrees. Fig.17 is a plan view of a cartridge whose
under portion shows sheets (10) in section. Fig. 18 is an extended vi ew of
a part ar ouhtths lezanpleestsiodenant( Beause it uapbe chedkgtivissaltef wateFsigps 14. Fig. 19
is a partially cut off side view of two stages type cartridge for

expl anaflowing,df is pasdiblé toinspesteasily i{ thé appargtud@pest@paddaliy] ed sectional view
of a-nozzle header (17) for explanation of case where rotor blades (58)
are provided. Fig.21 is an extended plan view of a part of rotor bl ades
(58). DETAI LED DESCRI PTI ON OF THE PREFERRED ENMBODI MENT

BRIEF DESCRIPTION OF THE DRAWINGS
Fig. 1 is a partially cut off perspective view which shows an example of biological
deodorizing apparatus assembled with box-like frame units of present invention
considering the case having two stages construction.
Fig. 2 is a perspective view shows an example of box-like frame units used for
deodorizing apparatus of present invention in constructed condition.
Fig. 3 is a side view wherein detail of example in Fig. 1 is shown, treating
portion {2) is a type having two rooms at front side and rear side along gas
flow, seal panels (16) on near side are removed except several on treating
portion (2} and outlet portion (3), the front side room of treating portion (2) is type of
containing 24 cartridges, the rear side room is type of containing 32 cartridges, and the
cartridge set in right end portion of the rear side room is shown being removed its outer
f_rame (9) (of fig. 1).
Fig. 4 is a combination of a sectional view along A-A line and a sectional view along
B-B line in Fig. 3.
Fig. 5 is a plan view wherein most of roof plates (63) are removed and nozzle
headers (17) are shown.

Fig. 6 is a rough side view shows a type of a biological deodorizing
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The bi ol ogi cal deodori zi ng apparatus assenbled with box-like frame units

of the present invention has an inlet portion 1 of nalodoro@i}g@ﬁ{;gﬁgﬁ
treating portion 2 and an outlet portion 3 in a series, and“biol'og ¢ |y
deodorizes gas in said treating portion 2. This is ordinary type. Each of
frames of the inlet portion 1, .the treating portion 2 and the outlet
portion 3 is conposed of one or nore rectangul ar hexahedron box-like frane
units 6 constructed by connecting frame nenbers 4 and joints 5. ‘As frane
menber 4, only one type of uniformconposition is enough. The joint 5 is
the type to be used at corner. However, in the case where the size of

appar at usapiparss| aésgsﬁxbﬂb@twiftﬁ%o&i-zﬁceofrafnfeaﬁﬁt@@%&eé@rﬂtsirﬂz%hgf&ow 18 19

AUG 2005 for construction, slightly different typée o ol nt (refer Fig.
10) to coiRetiaryetkdhtih@nRvh g)4 on straight line is to be used. The
inlet portion | is provided with a gas inlet opening 7 and a humdifier 8

(refer Fig. 3eigThiis Mumely (el bLes,o88 fo oLl vate eating action

of m croorgani snms. The treating por I'S conpos Cfranme
ed out free in

units 6 ; b tridges .11 i.ch can .be pull : .

hori zont éﬁ%&?lraie{;ftoiﬂgw%?gr? a&%é’?el Satef>f P'éﬁi?g Fdg pard Wy adsédarordesus

pl astic ggef&&wgg in parallel wth each other at a distance. Differing
from conventional” method such as pulling up by crane, it is taken into and
out in horiquta%.direction..Thenefore, space between top end of apparatus
and the ceilin§ ¥ <SndPereRfifitt 8 Vighghrrs 2 xelgdien bpevacy traimgenerherhidityht - of
apparatus. . Single b gy of this cartridge 11 can be used al one. However as
shown inaﬁﬂéfja}H%Qg onbi ning two cartridges

Fig.9 is a perspective view shows a relation between frame members {4)
and a joint (5) of other shape.

Fig. 10 is a perspective view shows a relation between frame members (4)
and a joint (5’) of other shape.

Fig. 11 is a perspective view shows a relation between frame members (4)
and a joint (5’) of other ‘shape.

Fig. 12 is a detailed sectional view of connecting of seal panels (16, 16”)
and box~like frame units (6,6 ).

Fig. 13 {(a) is a.detailed sectional view of condition where outer wall
panels (37,37’ ) are fixed at hox-like frame units (6,6’). Fig. 13 (b) is a plan
view shows keyholes (44,44’) formed at round frames (43, 43’ ) of outer wall
panels (37,37’) for binders (38).

Fig. 14 is a detaileéd view shows 24 cartridges type in condition where
a part of outer frames (9) of the cartridge set in right end is cut off.

Fig. 15 is a detailed side view of a part around rollers (48) of the

cartridge.
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i.-n one body treating capacity can be inproved and by arrangi ng several of
tthis conbined two cartridges in series deodori zing ability_ganl gﬁgﬁkiher

i mproved. The outlet portion 3 is provided with a gas outlétﬁo ' *
Treated gas can be discharged in the air w thout causing any problem Wen
it is needed to select the place to be discharged, by connecting a duct to
the gas outlet. opening 12 the requirenent is satisfied. According to type,
amount and density of the gas, the box-like frane units 6 are connected as
"many as required for inlet portion 1, treating portion 2, and outlet
~portion 3 respectively. Treating portion 2's blow off surfaces 13 |ocated

upper on gas Ghansels ar BfROBNRCY RS bP HigWES bk AGALEEh oML LERRGE By
:--%r 19 AU.IU Z. .01 115 14 of the treat(:éi ng portion 2 o(}l&u%lﬁ(eelscga{:%%%p%'rti on

3 in airtd@hlegeandi tion, and open surfaces 15 being obstructive of gas
treating are sealed with seal panels 16. A gas inlet opening 7 is

connected to RiSQYr £€ L0h 1Rl PAPLPUS HREr; s, outlet opening 12. is
opened in air. Then on {Jhe treatl?ng Cport]idggr\q?%ﬁgﬁz%z o %"é”ga%'} sqg‘i‘?s gpﬁetpﬁ aced
and connegfgdit QWRf&L - supply pipes 18, and below the inlet portion 1, the
treating portion 2 and the outlet portion 3 receiving plates 19 are placed

and connecte te raining.pi pes 20. Therefore, si.ze of the apparatus
is, by choosidl?lf 'tlﬁ,gisn%n etreno?(?tg ng ng-qqrﬁearofl?‘iﬁée%ﬁ%e18?“‘(1&15%‘6“?9@%I y
and its ruction d.s so very easy. As already known, these porous
plastic ?ﬁ%§%§g%ﬁ ﬁ}éﬁ?bﬁicollective m croorgani smfixing system and as
shown in Fig.FA ?gd 18, the¥ are perforated wth nmany of gas fl ow pass 10a-
and .on their ‘st fades® PRENELLY cUbofE Hidpadencd two stages type cartridge for

‘explanation of partition members (54)
Fig. 20 is a detailed sectional view of a nozzle header (17) for
explanation of case where rotor blades (58) are provided.

Fig. 21 is an extended plan view of a part of rotor blades (58).

DETATLED DESCRIPTION OF THE PREFERRED EMBODIMENT

Thetdologicaldeodorizingapparatusassemblmﬂwithbex—likefTameunits
of the present invention has an inlét portion 1 of malodorous gas, a treating
portion 2 and an outlet portion 3 in a series, and biologically deodorizes
gas in said treatiﬁg portion 2. This is ordinary type.

Each of frames of the inlet portion 1,.the treating portion 2 and the
outlet portion 3 is composed of one or more rectangular hexahedron box-like
trame units 6 constructed by connecting frame members 4 and joints 5. As frame
member 4, only one type of uniform composition is enough.

The joint 5 is the type to be used at corner. However, in the case where

the size of apparatus is so lérge that the size of frame member 4 is not enough
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- where'beads 10b are inser-Ged. The beads 10b are, after cultivated with

Ri croorgani sns, inserted into the holes 10c of sheets 10. gy tggf
culturing of mcroorganisns on the sheets 10 is accel erate 9T Ggﬂﬁﬁérous
gas flowed into the inlet portion | through inlet opening 7 is humdified
by humdifier 8, and its contacting efficiency to the sheets 10 is

i nproved. When a regulator screen la is provided, the gas is equalized and
flows into the following treating portion 2. The nal odorous gas blew into

the treating portion 2 hits the sheets 10, passes the gas flow passes 10a,
bl ows out the bl ow off surface 13, and then blows into the outlet- portion

3 throughr soldoled iinS ULl aagy MrEARALSLSALE Goiddiie Blowrolf Byrlace 13 in.

airtight condition. These sheets 10 are'C

a lot of garepsaank kein [ |t ter by the nozzle headers
17, and when the mal o orouélggéﬂggéggge?k%qgw%%P§e'0, sone of mal odor ous
as i s deqdorijzed. To cope

win the case ohe RsRe LR IIRATE o B et obshuie drancl bymidgRieri T

with the case ere gas 1 s m

or on eac iqed.hody of . cartridges, each of mcroorgani sns suitable
“for each %fﬁgg%ﬁgo‘éﬂtdygsgﬁgFg? yééﬂﬂf&VEF%d@Sﬁﬁk?W@W?tﬁéﬂé@wﬁaﬁﬁmmithe
case\Muﬁg% densit%wpf mal odorous gas is high, the treating portion 2 is

preferably JATETT5H SFfiot her treating portion. During operation of the
apparatus, if_treating capacity is decreased because of wastes or ‘

carcasses of M%rEeghRI RAFb1on iHelsrompesetoobitheabar-il dgesrand vaits suppl i ed
with water by nozzle headers 17 and washed out. The pH neters 61 for drain
vat er whi CRYBHGRS Fardridass tleddichioay bel mtldsd pettfoet le braiaitadl direction
and whose cuter frames 9 are set by several porous plastic sheets 10 in parallel
with reach other at. a distance. Differing from conventional method such as
pullingup by crané, it is taken into and out in horizontal direction. Therefore,
space between top end of apparatus and the ceiling is not required, and 1t
is possible to raise the height of apparatus. Single body of this cartridge
11 can be used alone. However as shown in Fig. 1, by combining two cartridges
in one body treating capacity can be imp'roved and by arranging several of this
combined two cartridges in series deodorizing ability can be further improved.
The outlet portion 3 is provided with a gas outlet opening 12. Treated
gas can be dischargéa in the air without causing any problem. When it is needed
to select the place to be discharged, by connécting a duct to the gas outlet
opening 12 the requirement is satisfied.
According to type, amount and density of the gas, the box—1ike frame units
6 are connected as many as required for inlet portion 1, treating portion 2,

and outlet portion 3 respectively. Treating portion 2’ s blow—off surfaces 13

located upper on gas channel are connected to lower located blow—in surfaces
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i ' : Wi ated val ves 62 so as

i pes 20 are preferred to be connected with notor operat e
?hg sheets 10 are washed out automatically. In Fig.1 to FI%‘E’ééEQF%%§Z|e
headers 17 are fixed on a ceiling panel 55 covering top surfa F'@f%}ry
box-like frame units 6 located at top layer of cartridges 1%:k u; e
above them another box-like frame units 6 or, simlar box-Ili 3 igag?ze
units. 6' being constructed with frane nepbers and joints var;e 1ze
are arranged, and open surfaces 15 or 15' of these box-1like rame uni
or 6' are sealed with seal panels 16 or 16'. Openi ng surfaces at tﬁp hs
preferably sealed with roof plates 63. Water supplied fromnozzle eaders
17 is spridldfetheonréing Wor8eas 206r %H@Qiuiléiogbﬂi%ﬂgﬁ‘ iHO&ﬁJt?gatfﬁorgﬁgi&({ﬂ on
Fig. 20) perforating through ceiling panel 55, and continue 0 rrcgi ingg
their 21 Snd\0fer2QQBfd6eE baNRN obSB-uMBE RS of $a8CGLUIY At Sg%'sg?fne%ﬁngt Séal 3
plates 19 and | eaded to outside by the draining pipes onries. brting
and 4, nupatedk B4 A pdkCalies ciFlaﬁu?é"l?sfsr HGIYE B 2R §ousi:[|5eaof P%lrogor%]f Ezgsr
t he deodori zi ng. apparatus.ﬁ h%s Sﬁ;ﬁi é?%}ggfg;éakgsh'ngemater suppl vi ng
washi ng dami B~gdd owt 1Bt §fshifp {21 i . pater .
pi pes %8, drai%ing pipesﬁzd'gtc;lfPls_gl5!oglpaLJHFﬁﬂgﬁﬁzlE?;éﬁgf?ﬁ?ﬁg

| sddserfr. s mn .

ompar abl & ea ke Bade LT B IEL S SRS éw;gﬁesmpiy 6P 481 e ea
~ carbon deyijge- Ut ther L standar dj zi frame rs 4 or and j
5 or 5' g‘?‘/élggcﬂﬁb%égeﬁ ﬁ%rb%&ro gn’@ gﬁ?ttrgagﬁ%por%Pngﬁaga‘ihﬁsoﬁsleﬁmltw 3

6' at factory, and connecting

- i . -1 f its 6 Y .
const e g B b B Sbed 57 S, o SIS

Therefore, size of the apparatus is, by choosing the number of the box-like

frame units 6, decided freely and its construction is also very easy.

As already known, these porous plastic sheets 10 are for collective
microorganism fixing system, and as shown in Fig. 4 and 18, they are perforated
with many of gas flow pass 10a and on their surfaces there are some holes 10¢
where beads IOb are inserted. The beads 10b are, after cultivated with
microorganisms, inserted into the holes 10c of sheets 10. By this way,
culturing of microorganisms on the sheets 10 is accelerated.

The malodorous gas flowed into the inlet portion 1 through inlet opening
7 is humidified by ﬁumidifier 8, and its contacting efficiency to the sheets
10 is improved. When a regulator screen la is provided, the gas is equalized
and flows into the following treating portion 2.

The malodorous gas blew into the treating portion 2 hits the sheets 10,
Ppasses the gas flow passes 10a, blows out the blow-off surface 13, and then
blows into the outletrportion 3 through its blow—in surface 14 connected to

the blow—off surface 13 in alrtight cohdition. These sheets 10 are cultivated
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production and transportati on cost are reduced. Furthernore, by dEteﬂﬂlﬁ'”g
to use particular types of cartridges 11 so as each of thequgngigﬂgﬂgﬁ
standardi zed as single type nodul e having sanme size, it is prS|‘f_‘tG
flexibly meet to any apparatuses of any size. Therefore, for each kind of
mal odorous material, according to their density, the required nunmber of
sheets is preferably decided whereby the deodorizing apparatus can be
designed. In fig.6, the outlet portion 3 follows an auxiliary treating
device 23 . having an activated carbon treating portion 21 and a second
outlet portion 22, and is to be connected to or shut off fromthe

auxi | i ar ywitheatlbb @ fugidreergadd sas bbhgy atpubhali taAReRER Byl AREHTe Abagdases-
22 19 AUyG 2105 In this way, by clgging the outl et opening 1% at early

oper ati ng15t age whehethe RiRJdeshiaka@Ghibyal itgp %%m@?ﬁﬁ%ﬁ&#ﬁ?gﬁéﬁﬁ@%%%hsthe

mal odor ous gas can be treated by the activat car

auxi | i ar yedupemdntlhrdemieGsy gid ooﬁéﬁigﬁkqomnﬁlgemée{sefg id&gb%zlaé] P aO?(\é%iege. I'n

Figs.3 and 7, a blowoff 'surface 13 and a I'n“'surtace ect ed

DY 2 hooptiRedsR ieth |8t SR o1 ) 3 08N of REr L OR] B ot

and the blowin surfdace 14 can be eas

cartridges TP DAL Gy battete SEN Sl Bl g bani AR el bl S poemef i ge

cartridges 11. I'n thrs way, cause a c age’ _

3% ?;e 6 gcguﬁp&&%% IilSn p?'QFer%%?}/ ’cuﬁgleyatgg.sIFju;/*tI?érl,dtcl) néo?)eoxgit(})xu%hebgééé Iwﬁgrg rane
density of malodorous gas is high, the treating portion 2 is preferably added
by another treating portion.

During operation of the apparatus, if treating capacity is decreased
because of wastes or carcasses of microorganisms, the sheets 10 of cartridges
11 are supplied with water by nozzle headers 17 and washed out. The pH meters
61 for drain water which flows from the receiving plates 19 to the draining
pipes 20 are preferred to be connected with motor operated valves 62 so as
the sheets 10 are washed out automatically.

In Fig 1 to Fig. 5, the nozzle headers 17 are fixed on a ceiling panel
95 covering top surface of the box-like frame units 6 located at top layer
of cartridges 11. Fﬁrther abo_ve them, another box-like frame units 6 or,
similar box-like frame ﬁnits 6’ being constructed with frame members and joints
varied in sizé are arranged, and open surfaces 15 or 15’ of these box—like
frame units 6 or 6’ are sealed with seal panels 16 or 16’ . Opening surfaces
at top is preferably sealed with roof plates 63. Water supplied from nozzle

headers 17 is sprinkled on top surfaces of sheets 10 through nozzles 56 (refer

Fig. 20) perforating through ceiling panel 55, and continues to drop along their
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washi ng water being flowed on sheets 10 does not scatter to next car;rldge
11 or outl et portion 3. So i- is preferable. Further, the ggs is av0|dgg
from passi'‘ng short cut. The hood 24 consists of a porti-on 4%;&6H3§ﬁ@ﬂ%(ﬁf
surface and a portion 24b for blowin surface, and both portions 24a, .24b
are detachably connected by a fastener 26. In this way, because the hood

- 24 splits to the portion 24a for blow off surface and the portion 24b for
bl owin surface, setting to each portion is easily achlgved and they are
~easily conbined in one body by the fastener 26. The portion 24b for blowin
surface is, at its rimportion 24c on the other side of fastener 26, fixed

With respRebst Thehetier frMEaBRESA £ 6d rihﬂ&@%éa%vﬂ@ﬁg@é)él@ aﬁieéd;lﬁ open

surfaces 15 of the box-like frame unit 6. In this way, because e portion

24b for boovhtdideUbf a6e drdihi igds bpe frame nmenbers 4, it is easily
connected to the poition 24a1$§91%%0MF0ff surface. Enough airtight

condion 1 Bl segaalievash ol hufly By LIRACET, THIRER AP RLoS LS

square tubes 27 whose ends of I nnér space ron as

i i . . nd .easi |y nol ded. Then their .ends
can be uaadme ShpERLIRE HRHER 1L MY AR AL B3R cbleds GF Condum vt nitars

. S X ! . (s 4
port one 0rho ) BLEY. A bS!S, 20, 52 menbe
hexahedr QIR iRe P62, S 3 A0 §2 5oL A¥E5..27 e &

This biologi&él deodorizing apparatus assembled with box-like frame
units is minimized in such size as comparable as apparatuses using washing
by liquid chemicals or activated carbon device. Further, by standardizing
frame members 4 or 4’ and joints 5 or 5 of each box-like frame unit 6 or 6’
of apparatus as modules, constructing box—like frame units 6 or 6’ at factory,
and connecting box-like frame units 6 or 6 at the construction site,
production and transportation cost are reduced.

Furthermore, by determining to use particular types of cartridges 11 so
as each of them are standardized as single type module having same size, it
is possible to flexibly meet to any apparatuses of any size. Therefore, for
each kind of malodorous material, according to their density, the required
number of sheets is preferably decided whereby the deodorizing apparatus can
be designed.

In fig.6, the outlet portion 3 follows an auxiliary treating device 23
having an activated carbon treating portion 21 and a sécond outlet portion
22, and is to be connected to or shut off from the auxiliary treating device

23 ‘as the an outlet opening 12 opens or closes.
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right- angles to each other. In this way, it can be made at |ow cost and
easily nolded. Then it enables to connect each frane ne@bgr%&ﬁ?%gm15cally.
In Fig- 9, portions 30 to be jointed are regul ar -oct ahedr'on pr udes 31
whose one or nore pairs of facing surfaces 31la and 31b parallel a pair of
facing surfaces 5a and 5b of joint 5 and length L1 between facing surfaces
of reqgular octahedron protrudes 31 fits for inner length L2 of joint .

. portions 28. In this way, because the regular octahedron protrude 31 is
tightly inserted into an angular hall, it is easily inserted and tight
contacting condition can be achieved. In Figs.8 and 10, portions 30 to be

jointed are GylthDdwagalbypé RisiHgehe A 180pen ik €2 @dﬁ?%pe@&tiﬂ%§t&g@r
inner length L3 of joint portions 28 of 24 19 AUG 2005 trane menbers 4.

Though sifewe #i18giQlNkcEvaby g mréﬂd&gﬁ afli et OB GfdroRd FLEULG 1 N
three directions in Fig. 10, it is suitable in the case where the joint 5

having poy thaned 3y 1R Beivak &l edrinotKdEh itﬂega iﬁia&?cﬁfegﬂg'tegagaﬁl%?%?z i

n
Fig-8 is used. In this way, because the cylindric protru rghtly

i nserted,jgn Ble@Ngulannhaldy vt NELEqgPNNecting condition is not

~ obstructed E&m |nen5|oﬁgﬁ error in Ssome degree. In Fig.1l1, portions 30 to
be 0L S A SR o IRCABLAE RSP SR S et 81
IREIER VL 2 L e N PR
| 13 and the blow-in surface 14 can be easily kept in airtight condition.

The blow-off surface 13 belongs to the demister cartridge 25 fixed in
cartridges 11.

In this way, because a cartridge 11 and a demister cartridge 25 are
combined in one body, they easily slid into or out box-like frame units 6 and
washing water being flowed on sheets 10 does not scatter to next cartridge
11 or outlet portion 3. So it is preferable. Fufther, the gas is avoided from
passing short cut.

The hood.24 consists of a portion 24a for blow-off surface and a portion
24b for blow—in surface, and both portions 24a, 24b are detachably connected
‘by a fastener 26.

.'In this Wasr, because the hood 24 splits to the portion 24a for blow—
off surfaqe and the portion 24b for blow—in surface, setting to each portion
is easily achieved and they are easily combined in one body by the fastener
26.

The portion 24b for blow-in surface is, at its rim portion 24c¢ on the

other side of fastener 26, fixed with respect to the frame members 4 forming
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igs. 12 and 13, seal panels 16 or 16' are shaped to fit for open
Egurégzes 15 or 15" of thg box-1ike frame units 6 or 6 shd%@ ¢Hj5.aggg,l
and rimportions 34 or 34" are fixed to the box-like frame units 6 orh6
by rivets 35 so as open surfaces 15 or 15 are sealed. In this case, the
seal panels 16 or 16' are easily fixed to the box- like frame units 6 gr
6', and the open surfaces 15 or 15 are sealed in a[rt!ght condi tion by
sinmple way. Quter surfaces of the seal panels 16 or 16' are covered by o
outer wall panels 37 or 37" fixed to the box-like frame units 6 or 6" w
“heat insulator 36 or 36" provided on its inner surface. In this cgse,l_k
because tampef athdr €pdnS stieRceai Medr fiRMGhang: Ng.at dnrﬂ@!éj_e. of the Xi(JGI e
frame units. 6 or. 6' by the outer wall panels 37 or 37" wth 25h13
",onf U, the heehid nsyl Bé&fus@eth@g)o}@'i@n bhy irpg b? LHo0MRALt fi@[]fgl&eﬁga they ¢ or
m croorganisns is kept ideal and the gas is effectively deo Ir'zed.

- wal | paneframdfeferdd, B £ dd958¢ cbhdci€a ?QEP% -E{ﬁletif L3NG fﬁ?h@oﬁ—@%tsug%@/end

bi nders 38, and the binder 38 1s nade o ¢, has

is -he poLtion, 41 and an outer head portion
2; gtstﬁgh%?%é%@g% .%Tﬁgﬁﬁgpg%épﬁﬁ%ﬂ %%]ﬁég% the inner head portion 41 and

i i hi ckness of a round frame 43 or 43 of the
out or vl | panel 55 e aridbenb A e s oot o fpaio b here adelof
Oortion 42 1 mal,l er 1hén inner dianeter D3 of a circular potion 45 of a
Ee-hole iﬁ m}%Pg%ﬁg#PﬁE“?h?%uﬂﬁ“Yﬁ@rFﬁﬁﬁdm?rane 43 or 43' on inner face of -
thg outer wall anel 37 or 3%', %nd inner length L5 of a |ock porthn 46
whi ch cont i nL}élst 15 way, 1t can be made at low cost and easily molded. Then their

ends can be used as joint portions 28.

The joint 5 is made of plastic and portions 30 to be jointed with the

Joint portions 28 of frame members 4 protrude from each of two or more adjacent

surfaces of a rectangular hexahedron main body 29 so as each of axes are at

right angles to each other.

In this way, it can be made at low cost and easily molded. Then it enables
to connect each frame members 4 vertically.

In Fig. 9, portions 30 to be jointed are regular octahedron protrudes 31
whose one or more pairs of facing surfaces 31a and 31b parallel a pair of facing
surfaces Ha and 5b o% Joint 5 and length L1 between facing surfaces of regular
octahedron protrudes 31 fits for inner length L2 of joint portiens 28.

In this way, because the regular octahedron protrude 31 is tightly
inserted into an angular hall, it is easily inserted and tight contacting
condition can be achieved. |

In Figs.8 and 10, portions 30 to be jointed are cylindrical protrudes

32 whose outer diameter D1 fits for inner length L3 of joint portions 28 of
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the circular portion 45 is smaller -than outer diameters D2 or D4 of the

i‘nner head portion 41 or the outer head portion 42. The fj #
el astically deformed and allow the stem 39 to be pressed ﬁﬁﬁ&r&agﬁgﬁgh

hol e 47 perforating through the box-like frame units 6 or 6'. In this
case, after hooking the binders 38 tenporally at the |ock portions 46 of
the keyholes 44 of the round frane 43 or 43" by its inner and outer head
portions. 41 and 42 and putting the outer wall panel 37 or 37" on outer
surface of the seal panel 16 or 16', by hitting outer surface of the outer
wal | pane|l =~37 or 37' as placing the top edges of the stenms 39 of the

bi nders 3&ame nemberyy- Thohels shawn ihe hoindes’s ha8imyr poxcti bive 30 tat Be tibenddar ough
holes 47, .and the fins 40 pass deforning elastically through the through
hol es 47.Prafttede pagddireg dihestibhs dudhighdd.est 4k siitablid is 48 @@ wipkurdgd to
its original states, and the 26 19 AUG 2005 outer wall panel 37 or 37" are

pr event ediofinbrh havirigngorafibns 136 twoke | jdigtdd pAGtrudBi tn BwdPHifecti I%eragféye .
outer wall panel 37 or 37" is easily and certainly fixed at the box-Tike
frame uniin Bip® 6s5.uded. Figs. 14 to 17, the cartridge 11 is placed across
i-nside of the box-like franme unit 6 being pulled out free by placing

rollers 48 oflnt ﬂeisat&yerbefca@ém:;h&cmnBPfciaagie}%%%u&uézd%gﬁ%ﬁggkggﬁe éj{n'tgﬁe

frame units 6. It is preferable to provi st oppers

si de edges @fgulhe hd¥i deBei49:iRea8i zar LIk 11 is prevented fro
meandering between the gui des 29.I#ﬂg?cﬁgﬁ%ﬁgg%SBgéﬁhgﬁg?ﬁ Yé&ﬂ???ﬁﬁglll is
slid interpnd iQUortN@eps: |1 ke frame unit 6 in horizontal direction, top
partion of the apparatus can be |ocated close to ceiling wthout causing

any pr Obl.em I'rzxuﬂghqu; &?Q%ﬁsseiimto be jointed are square columar protrudes 33

which tightly inserted into the Joint portions 28 of frame members 4.

In this way, though it is difficult to mold in some extent, it can be
connected very tightly and resistance to vibration of earthquake is improved.

InFigs. 12 and 13, seal panels 16 or 16’ are shaped‘ to fit for open surfaces
15 or 15 of the box-like frame units 6 or ' shown in Fig. 2, and rim portions
34 or 34’ are fixed to the box—like frame units 6 or § by rivets 35 so as
6pen surfaces 15 or 15" are sealed.

in this case, the seal panels 16 or 16’ are easily fixed to the box—
like frame units 6 or 6 , and the open surfaces 15 or 15’ are sealed in airtight
condition by simple way.

Outer surfaces of the seal panels 16 or 16 are covered by buter wall
panels 37 or 37’ fixed to the box-like frame units 6 or 6’ with heat insulator

- 36 or 36’ provided on its inner surface.
In‘ this case, because temperature is restrained from changing at inside

of the box—like frame units 6 or 6" by the outer wall panels 37 or 37 with
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rol l ers 48, even heavy cartridge 11 can be easily slid into and out. In

~Fig. 14, and 17 to 19, -'supporting rods 50 are placed across tqg cartridge

11 at its top and bottom portions at right angles to'the 5§_m¥i @sﬂﬁ@%ce

14, and several sheet receivers 51 being supported by spacers 52 are

pl aced along the supporting rods 50. Then the sheets 10 are supported by

own top and bottom edges tightly inserted respectively into each of the

sheet receivers 51 facing each other at top and bottom In this case,

. because of being supported by sheet receivers 51, the sheets 10 are stable
wi thout flapping in condition pressured by wind and ensure Kkeeping space
their bet%ﬁ?a’crﬁeﬁ'elf@pé Heodditi zi higiefényiesmment Soirmireomeekookgarfisgs is18

and 19, above the cartridge 11, the apparatus has partition nenbers 54

whi ch i s ¥pghideali apdktheckasni® eff ootios] p3leodoiael. t op side of the 27 19 AU

G 2005 sheet receivers 51 and stretch along each of the sheet receivers 51

and whose t opitettgealioptiedns3ane &1 0aee tfixad IOUEKE bof- ke Versab &lit! @ ohi S

case, water is uniformy supplied. to the sheets 10 and good condition for

growt h of6’ nberidadgenissymandathdoikent 3811 Fha@S of 302306k, 2ha %gﬁsﬂﬁFﬁ*%mheader
17 is made of transparent materials and, at ceiling panef 55 overlai

upper surehdcef afstemp3d,osmt B8l thei iRkt KdaA0srtidn 4 i%gd 9zzl.e 56
- fixed through the ceiling panel 55, and 9%?6r gﬁéﬁ@smggﬁg%{gggPBQrVﬁPer

flow are 42l 8¢ aficasiRESerRPEMANY PO GlhOM %Ztvpe}cetnt he iFrgel%rZ bggﬂggg?é@%lsgﬁﬁgs ar to

t he npzzle header 17. In thls_casez because he ro
rot at i ng oageMaikad pikesh 4g'ﬁ‘lt‘s”ﬂar 'thi S8 D h e Yerahs UF O YN DF T at e

fl.ows - or not and operatin

| outer wall panel 37 or 37°, while outer diameter D4 of the outer head portion
42 is smaller than inner diameter D3 of a circular potion 45 of a keyhole 44
perforating through the round frame 43 or 43’ on inner face of the outer wall

panel 37 or 37, and inner length L5 of a lock portion 46 which continues to -
the circular portion 45 is smaller than outer diameters D2 or D@ of the inner
h_ead portion 41 or the outér head portion 42. The fins 40 are elastically
dgformed and allow the stem 39 to be pressed into a through hole 47 perforating

through the box~like frame units 6 or 6.

- In this case, aft_er hooking the binders 38‘tempora11y at the lock portions
46 of the keyholes 44 of the round frame 43 or 43’ by its inner and outer head
'port.ions 41 and 42 and putting the outer wall panel 37 or 37’ on outer surface
of the seal panel 16 or 16’, by hitting outer surface of the outer wall panel
37 or 37" as placing the top edges of the stems 39 of the binders 38 at through
| _holés 47, the binders 38 are driven into the through holes 47, and the fins
40 pass deforming elastically through the through holes 47. After passing the

through .hole_s_47, the fins 40 are returned to its original states, and the-
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.gondirt:i on of the apparatus can be easily inspected. (Exanple) According to
the apparatus of present invention, for mal odorous materials such as

hydr ogen sul fide or organic sulfuric conpounds which caus t A
t?/e‘at?rent place, it is verified through a result -of dermngz Samﬁe{?ﬁgﬁ

' ctical layouts of deodorizing systemcan be achieved without causing any
B;g(t:)lt la%aby i %t egrating to only two kind of large cartridges each of whi cht
‘includes, for exanple, 24 and 32 sheets. Odor causes at a sewage tregt men
place is ordinary classified to [ow density type causes at actlvateh
sludge tank where water is treated, mddle density type causes at the

equi pnento%lér"'élg\ﬁéﬁ%l B s 3T n asdbrpwentedtiren flding of f ahe fholScSIll@efﬁdnienQOS
basin, and _high density type causes at concentrati ng tank 28 1 9 AU G 20(
where swa§étifs ot ieat Bbrefors, owtesr valdapmed 3mIop BRI OLS caBi BY bl Sesindgnsi ty
~of each type is as follow (table 2). [TABLE 21 (ppm H2SCH3S

?ﬁﬂﬂgﬁe%figﬁ?gﬂﬁwgfﬂaﬁﬁz: t y0. 60. 070. 040. 005 type Mddle

In Figs. 14 to 17, the cartridge 11 is placed across inside of the box-like
frame unit 6 being pulled out free by placing rollers 48 of the outer frame

. 9 on horizontal guides 49 at the box-like frame units 6. It is preferable to
provide stoppers S which contact on side edges of the guides 49 so as the
cartridge 11 is prevented from meandering between the guides 49.

In this case, because the cartridge 11 is slid into and out the box—
like frame unit 6 in horizontal direction, top portion of the apparatus can
Be located close to ceiling without causing any problem. Further, because of
rollers 48, even heavy cartridge 11 can be easily slid into and out.

h]Fig.l4,and17'&)19fsupp0rtingrodsSOarepﬂacedacrossthecartridge
11 at its top and bottom portions at right angles to the blow~in surface 14,
and several sheet receivers 51 being supported by spacers 52 are placed along
the supporting rods 50. Then the sheets 10 are supported by own top and bottom
edges tightly inserféd:respectively into each of the sheet receivers 51 facing

~each other at top and bottom.

In this case, because of being supported by sheet receivers 51, the sheets
10 are stable without flapping in condition pressured by wind and ensure
keeping space their between. Therefore deodorizing efficiency is improved.

In Figs. 18 and 19, above the cartridge 11, the apparatus has partition

members 54 which is tightly inserted into grooves 53 on each top side of the
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is found out
densi t'y4. 50. 500. 150. 05 type Hi gh density303. 00. 400.40 type It is (
t-hat , t1¥or each of density types described above, designing the cartridge

ein the nunber of sheets contained is two types of 24 i?ge ﬁ%ﬁgz
2ﬂg;ts-enables to construct box-like frame units which is o@ﬁ&éﬁu r

all of type, low, nmiddle, and high density type. According to this |ayout,
the odor is renoved to the | evel where no odor- pollution occurs after
treating. Then, in this layout, renoval ratio of hydrogen sulfide per oni0
sheet is from12 to 13 percent, and renoval ratio of mercaptane is from
to 11 percent. Two types of structures of cartridges and types of

m cr oor gashesterdceXecrs SN afditiré 805 odl RALAGE AR sif%] cgl@errg, ez?rﬁcf fvboes%
bel ow. Low density type: 24 sheets cartridge (for H2S) ---

i cartridge (for H2S)
??ftgEdgﬁgg?gﬂ%gF?f?ﬁ%ghﬁ??g?ofggﬁiiéfhy&£0£§ﬁ§ﬁ2§%£§cartr|dge -(for R—S)

(197 123 1) BRSO U PR IR 5 WG Biled e,
R S) "R JHEPERTCRSS 2600 ﬁ*&%b&fgaﬁl&ﬁs”%%%sks%‘:h as GBSH - (GB) 25,
(CH3) 25

In_Flgs.ZO and 21, the nozzle header 17 is made of transparent materials
and, at ceiling panel 55 overlaid upper surface of top located the cartridge‘
11, fixed covering nozzle 56 fixed through the ceiling panel 55, and rotor
blades 58 rotate by water flow are placed across opening portion 57 of the
nozzle 56 at side near to the nozzle header 17.

In this case, because the rotor blades 58 stop rotating as water stops
flowing, it can be visually checked whether water flows or not and operating
condition of the apparétus can be easily inspected.

(Example)

According1x>theapparatuscﬁ?presentinvention,:ﬂnrmalodorousnmterials
such as hydrogen sulfide or organic sulfuric compounds which cause at a sewage
treatment place, it is verified through a result of demonstration that
practical layouts of deodorizing system can be achieved without causing any
problem by integrating to only two kind of large cartridges each of which
includes, for example, 24 and 32 sheets.

Odor causes at a sewage treatment place is ordinary classified to low
density type causes at activated sludge tank where water is treated, middle

density type causes at the equipment where swage flows in and is removed dust

or at first settling basin, and high density type causes at concentrating tank
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By determining to use only two types of
t he met hod using standard nodul e for apparatus is in effect. N
construction of main body of the deodorizing apparatus is éi%p&tﬂﬁé@ﬂb

especially size along to the direction of Iength can be shorten,
the apparatus in size can he achieved. Further,

to be treated, in both side (wdth) and I ength (height) directions,

required
for the

-and two kind of plastic

t he deod

pi pes for

mol di ng. [FéBtB&lpurpose of sinplified work at the construction
frames having capacity of containing severa
.9 AUG 2005 constructed in factory beforehand and conne

| arge cartridges, .the concept

of
Then_ the franme

m ni m zi ng

according to anount of gas

nunber of cartridges can be freely choose and arranged to suite

construction site.
joints nade by ejected nol di ng,
JHieF e riyaap par ttassed or godsrenucCadedTagodbage mitethel SRREHA Uy S,
to keep a space for box contains
const r uctaddesgh Kypedsl as fpil pes ((AdeeX 50N

nozzl e to wash sheets,

mai n body and two kind of plastic joints

a f

made by

(3

Wth angul ar pipes (75mm X 75mm) made of FRP

rame body of

simlarly
one size smaller than the

ej ected
site,

cartridges preferably 30 1 1

by bolts at the

stage of the

of the

caidthiydgeg, preferably

construct i pr—site;—Fhe-chanher where gas flowin at froh
appar atus jand the [chahfeet wher@HgdsH | joWCddy) & |r &t H),ae
apparatus fare al so, #sdsspem [as Metlyies |t o MeeRfIai N
constructed in factory13$dPr ARRNcai@dnks, id:gq.ithis a o]
construct allLég rs—body f.Ln.bﬁﬁfnﬁi.g &ggﬁ?%c eﬁ%sgifﬁE&%
site. Bodyl parts constructed{in factory can
ensity 0.6 0. 07 0.04 0. 005
type
Middle
density 4.5 0. 50 0. 15 0. 05
type
High
density 30 3.0 0. 40 0. 10
type

)ssible to
construction

It is found out that, for each of density types described above, designing

the cartridge wherein the number of sheets contained is two types of 24 sheets

and 32 sheets enables to construct box-like frame units which is practical

for all of type, low, middle, and high density type.

According to this layout, the odor is removed to the level where no odor

pollution oeccurs after treating. Then, in this layout, removal ratio of

hydrogen sulfide per one sheet is from 12 to 13 percent, and removal ratio

of mercaptane is from 10 to 11 percent.

Two types of structures of cartridges and types of microorganisms fixed

in cartridges at practical example are described below.

Low density type: 24 sheets cartridge (for H2S) — 32 sheets cartridge
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be easily assenbled into a hexahedron box-like shape by connecting with
bolts. The apparatus can be transported fromfactory to thz[fqgﬁvrggggon
site as a final product in the case where its size is under-| o

capacity of ordinary truck or trailer. In the case where its size over the

| oadi ng capacity, it can be transported as parts properly divided and
constructed at the construction site. Because nunber of types of parts
made by nolding with FRP to use for «ceiling, wall, or floor of apparatus

is decreased and their size is also nade to be smaller, parts cost is
reduced. Furth&%, hg can be easily handled. Conbination of several blocks
constructed w ttfTa | ar pi pes in box-like shape enables to assenbl e

apparatus_ofoﬁgy size being added in | engthw se and breadthw se. As
described abolldlpylepsHimtypengipheets cartsidee &hut iash hed3pbhesiangar figed
nodul e, stock anount and product costs are drastically reduced. Reasons and
met hods for sl {f@rmES heR-®ar t+id8gshdent ccaandidyet- (Fhe Ragparatus at its side.
Because pores (spaces) of sheets cultivated with m croorganisns in 31 19

AUG 2005 factibiep densfity lippe W2t Ishéeds cavtiredgaaitomBRYNE> ofs QNG LSaLE-d8e
containing sheets is very heavy being 230kg to 280kg, a ceiling cramne is

requi red to | dddrtHi8) -easl shelgs édittoidde (RRPRIGL US dhonu rtj.on.
Ordi nary, deodorizing apparatus is installed indoors, anggﬁ%gﬁﬁﬁ%'eﬁgfh
(hei ght) undeR-Beam of the equipnent is 6.5mto 7m Therefore, when a
.deodori zi ng apparatus having |l arge capacity such as several hundreds cubic

Lnra; ﬁ; per m nRte ﬂe‘ﬁarbé‘tﬁﬁ@' d88nid RaN fudiS EhpolREE &l tasf 8ﬁ3§H?St(&'l?J)EI§,g a
(CH3) 252

| By determining to use only two types of large cartridges, the concept
of the method using standard module for apparatus is in effect. Then the frame
construction of main body of .the deodorizing apparatus is simplified,
especially size along to the direction of length can be shorten, minimizing
the apparatus in size can be achieved. Further, according to amount of gas
to be treated, in both side (width) and length (height) directions, required
number of cartridges can be freely choose and arranged to suite for the
construction site.

With angular pipes (75mm X 75mm) made of FRP and two kind of plastic
Jjoints made by ejected molding, a frame body of the deodorizing apparatus is
constructed. Top stage of the apparatus is, to keep a space for box contains
nozzle to wash sheets, simi larly constructed with angular pipes (50mm X 50mm)
one size smaller than the pipes for main body and two kind of plastic joints
made by ejected molding. To the purpose of simplified work at the construction

site, frames having capacity of containing several cartridges preferably
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above t he apparatus. However, on one of sides of apparatus, a pass way for
inspection is made. Then, utilizing the pass way, the cartridge can be
safely and easily slid into or out by using a truck crane or a lift with
wheel . To slide the cartridges into and out the apparatus aatgltg\ggl”(ﬂ@q bot h
sides of the box-like frame units are provided with rails 'to suppé‘r"t he
cartridge, while the cartridge is provided with hanging rails having
rollers to enable snooth drive on the rails. Odinary biological

deodori zing apparatus using filled tower nmethod is said to require 6
‘nmonths to 1 %/ear or longer termto culture mcroorganisns at the

const r uct§o8atBicted imhastoriube frgehhied end coniag et dyrboltBenetiar EorseHaOUSy
probl ens of not only discharging inconpletely treated gas with odor, but
al so sperdeng huge cul turing maintenance cost for |ong period. Conparing
to such filled tower nethod where carriers nade of ceramcs, resins, or

acti vat ed carfhenshamber vdede ghetlsr detar raedstdRi 6f RAE eap?ﬁ?&u%nérm Qpet O
take a method of collective mcroorganismfixing in high density in Pﬁe 32

19 AUU0 2bamtireretlseriengaulfiew abit devi&s ofad-26t QhY g 91 &l agsification
of three typical nmal odorous materials of amni%?%%ﬁ?)%gngls%’f?%Ies,am%nd

organi ¢ asulrmes ¢oRAPALNBaMirt RpsHendiragal NG, i § f hand. Theref ore,
there is a merit of being able o b%yng ?tgndengbggécﬁgfiﬁgl %Cfeﬁé%’( a5 P8 hor k

as soon as exlgitlicont $ : ; ' jvated s]u l.iqujd .in, the
cul tural tﬁfﬁ?, cor?di t %?\féllﬁg ptogﬁ%aﬂé%g?du?gnsf%%jé agtijiott}abjfseg‘?‘ﬁ'r 'y E‘Fglﬁ‘ﬁ”’éﬁ

gﬂ: .1E'iu{:|ieng® dedNGR tsﬂép%ﬁ'é-t@gcmoﬁrgﬂ;egaﬁgdsyngé];tsf ggn%t%llljc(::tgdaisn ‘hagtro?r%egan
' be easily assembled into a hexahedron box-1ike shape by connecting with bolts.

The apparatus can be transported from factory to the construction site
as a final product in the case where its size is under loading capacity of
ordinarytruckor1zﬂiler.Inthecasewhereitssizeovertheloadingcapacity,
it can be transported as pérts properly divided and constructed at the
construction site.

Because number of types of parts made by molding with FRP to use for
ceiling, wall, or floor of apparatus is decreased and their size is also made
to be'smaller, parts cost is reduced. Further, it can he easily handled;
Combination of several blocks constructed with angular pipes in box-1ike shape
enables to éssemble apparatus of any size being added in lengthwise and
breadthwise. As described above, by minimizing parts in size and method of
standardized module, stock amount and product costs are drastically reduced.

Reasons and methods for sliding the cartridge into and out the apparatus
at its side.

Because pores (spaces) of sheets cultivated with microorganisms in
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and air (oxygen), sheets can be nade to contain only m croorgani sns which
is effective for hydrogen sulfide. Sinmilarly, for organicis@l AufEF00H
conmpounds, by supplying nmercaptane sodium and air (oxygen), sheets can be
made to contain effective mcroorganisns only. Overall surface of the
sheets is, at even intervals of 50mmin | engthw se and breadthw se,
provided with bullet shape hol es whose dianeter is 6. 5nmand depth is
about 8mm and the holes are to be plugged by beads (nmade of as sane
material as sheets). The beads are.always kept in cultural device and

m croorgani sns are collectively fixed in themat high density. Nanely, they
cor r espori@ctersgks fii Hedadth fnl t heterase watiglieos beetar fiavkadonmiReadshake t 00k
into the cultural device, about one nonth is required as culturing term

before useversohewer beinge2eets 2p0kigoedeM iy thembeads 6 dbEs %é& legd into
the construction site in 7days, and culturing termcan be reduced to one

forth. Aectridignginto thd sppdreitus ithrbegiCh6@pol-Bfdn .t he pores in sheets
continue and microorganisnms culture and spread frominside of sheets. 3 33
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automatically measured and starting timng of next washing i

Shoet s m e Pt cR PR, HE O R o ke Vg umits

respecti ‘d@d)dbri@ﬂgg ﬁﬁﬁﬁﬂ"a@lﬁs q‘x?zkriﬂg'sla{@e \é%a%q%risrﬁcﬁegsi esgvglfall El?ngdtrgg\g Sctelbic
meter per minute is installed, there is no space left for installing a crane
above the apparatus.

However, on one of sides of apparatus, a pass way for inspection is made.
Then, utilizing the pass way, the cartridge can be safely and easily slid into
or'out by using a truck crane or a 1ift with wheel.

TQ slide the cartridges into and out the apparatus at its side, both sides
of the box:likguframe units are provided with rails to support the cartridge,
while the caffridge is provided with hanging rails having rollers to enable
smooth drive on the rails.

 Ordinary biological deodorizing apparatus using filled tower method is
-said to require 6 months to 1 year or longer term to culture microorganisms
at the construction site. Then, during the culturing term, there are seriocus
problems of not only discharging incompletely treated gas with odor, but also
spending huge culturing maintenance cost for long period.

Comparing to such filled tower method where carriers made of ceramics,
resins,<nractivatedcarbonsareused,sheetsdeterminedtheirporesizeenable

.to take a method of collective microorganism fixing in high density in the
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"Stjbj‘z-é'cti ng to washi ng command for each of the cartridge box-like frane

units, washing punp is started, the notor operated val ve of 1t(’m§[§{U[§T§Z{"§ i
colum is full opened, and then washing is started. After fi'xe I "@to

10 m nutes) passed, washing of the first colum is finished and the notor
operated valve is full closed, while another notor operated valve of the
second colum is full opened and washing of the second colum is started.
In same way, washing proceeds to the third colum, fourth columm and to
next other colums, and when washing of last colum is finished one cycle
of washing the box-]ike frame unit is finished. As described above, washing
oper at i on>1eS1S el Rubigiraindeyiag | ofs factomnles cordimigr Lol gdas sidt cheiongo Paghes
treat the gas, so_that anopunt of gas treating is not decreased though
pressure P@dsal meledereys ander iadat o gmedifiect hyltropen is0l SRE aflPoF &fhic2-
Command of washing and control At the washing of box-like frame units,

basi cal | ysWfupiaq gomosndimithespendingeiofig porséhibbf@fehi@shi ng of the second
colum, pH of washing drain is neasured by pH neters set at draining pipes

i ndependent | yThegaf@pedtteos ieacherd4 of bddhg AUG 2005 ROX 14 iksd i 4T, MLy and
t he pause to next washing conmmand is automatically settled based on Fhe

measur ed &b verk B gioneafbpEXATPh &tatth. tRE 16aFG 0] th e o I fra units
for renoving hydrogen sulfide, because of propgr(}ange'o%n@ggﬁgqg% 0"to 3.

S T s bk chog b0 818 UORE sl AT, 3P B PSh ¢pe
otj1er hard] tirfinPHABaGeneRBl yirg microorganisms’ food such as hydrogen sulfide
P and air {oxygen), sheets can be made to contain only microorganisms which is
effective for hydrogen sulfide.

Similarly, for organic sulfuric compounds, by supplying mercaptane
sodiumand air (oxygen), sheets can be made to contain effective microorganisms
only.

Oyerall surface of the sheets is, at even intervals of 50mm in lengthwise
and breadthwise, provided with bullet shape holes whose diameter is 6. Smm and
‘depth is about 8mm, and the holeé are to be plugged by beads (made of as same
material as sheets). The beads are_alﬁays kept in cultural device and
microorganisms are Eollective1§ fixed in them at high density. Namely, they
correspond to germ seeds. In the case where sheets having no beads are tock
into the cultural device, about one month is réquired as culturing term before
use. However, the sheets plugged with the beads can be carried into the
construction site in 7days, and culturing term can be reduced to one forth.
According to this fact, it is clear that the pores in sheets continue and

microorganisms culture and spread from inside of sheets.
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2.5 being under the lower limt 3.0, time interval to next washing can be
shortened by 0.5 hour. Therefore, it is possible to maintain actjvation of
m croorgani sns existing at every sheet in cartridges, and t%ﬁhd%@ék@ﬂﬂb
stabl e deodorizing effect. By the way, in the case of the box-Ilike frane
units for renoving orkanic sulfuric conpounds, having Proper range of PH
fromb5, 5to 6. 0, if PH neasurenent is over the upper |imt 6.0, tinme
interval to next washing can be . extended by 0. 5 hour, while being under
. the lower I'imt 3. 0, shortened by O- 5 hour simlarly as described
- -above. Nanely, applied is the systemwherein washing interval is
controlled acé@ﬂﬂbﬁ@s&ncﬂﬁnﬁiEWsﬂhaﬂgﬁeﬁ@bHQﬂCﬁﬂmahQQQéﬁP§sagﬁhgkh%#ly‘
treated by the deodorizing box-like frame unit. (Ilnsulation by doublé"wall

const r uctmeanuréthendippar gy st idsg SGFURE Wadhlin ORSESMEE] U 2 R of inner
wal I, front, back, both side, draining flo%r and ce} I ?ﬁ%?gﬁgf#%HW§d

W th st angarateziedaparts nmade of FRP and kept in pressure resistant
airtight condition, so that gas is prevented fromleaking outside. 35 AU G

(2005 AL the ouhervadihe hEVEITRh dniPges deeplandard panels made of plastic
are used. considering weather resistance and sinply fixed by uni que shape

neat 1 nutan o o e P PR e ARG, RS dRerrmhgn Por 1Tk Frane
ket R TER et s A Tty
‘ Subjecting to washing commapd for each of the cartridge box-like frame units,
lwashing pump is started, the motor operated valve of.the first colum is full
- opened, and then washing is started.
After fixed time (5 to 10 minutes) passed, washing of the first column
is finished and the motor operated valve is full closed, while another motor
operated valve of the second column is full opened and washing of the second
column is started. In same way, washing proceeds to the third column, fourth
column and to next other columns, and when,washing of Tast column is finished
one cycle of washing the box-like frame unit is finished.
As described above, washing operation for each column enabies to make
cartridges not being washed treat the gas, so that amount of gas treating is
not decreased though pressure loss increases and treating effect downs in same
degree.
2. Command of washing and control
At the washing of box—like frame units, basically at 2 to 2.5 minutes

after from start of washing of the second column, pH of washing drain is

‘measured by pH meters set at draining pipes independently equipped for each

34




Unl'ess environnent of mnicroorganisns is spoiled, biological deodorizing
apparatus brings its ability into stable work during four seasons. However,
as described above, even the sheets are cultivated with m ¢§r@opgHpi Hi in
faétory'beforehand, efficiency is around 50% just after being filled in
apparatus, and it is inpossible to avoid spending at |east one nonth to
brings. its ability into its maxi mum after cultivated by new odor
materials. Therefore, to make assurance double sure, the activated carbon
treating portion is connected so as sinply preventing odor from being

~di schar ged durln% culturing term After biological deodorizing apparatus

start to Merkikeofnamel ynit, regutie pemsdas ereaft wistVEN ol | OWutSnSatd ki
so that gas is discharged w thout passing activated carbon. EFFECTS THE

| NVENTI ONeAs tet dinsegt Do Preenesuredwanté.on, each of frames of inlet portion,
treating portion and outlet portion is conposed of one or nore same

box- | i ke frarnkp give sn egandty at 8@ M@@ME@%M&B'ﬁr%ﬁl@‘u}h%é;?l?f‘}e@&ﬁﬁg

menbers and at |east one type of uwniformy shaped joints

- connect i rydragu suddi du)rheauss oﬁﬁfcq)eé@a;i% '8‘@1)9"1%@5 Ll?)og('Sl F l%ﬁ) rams uni

according to type, anmount and density of the gas etc. gr%¥m |ze

rayi no, SneuAln berat g, anpagia i AR 98 SOTSLICLST, ML e

box-like frame- is kept in airtight condition,

outsi de WabRiig cebOBxt&RRUSS o ﬁ"&BGﬁfr BR" e é thex, %irn%l,gllg‘gﬁi megﬂlr:eﬁgq%[ Egg

portion slide into and out box- rame uni

ey T AR I RS P v

reduced by rising rnDré
box-1i ke ¢f5anBeq by 0.5 hour.

Therefofe, it is possible to maintain activation of microorganisms
existing at every sheet in cartridges, and to achieve stahle deodorizing
effect.

By the way, in the case of the box-like frame units for femoving organic
sulfuric compounds, having proper range of pH from5. 5 to 6. 0, if pHmeasurement
is over the upper limit 6.0, time interval to next washing can be extended
by 0.5 hour, while being under the lower rlimit 3.0, shortened by 0.5 hour
similarly as described above. Namely, applied is the system wherein washing
interval is controlled according to density change for each malodorous
material treated by the deodorizing box-like frame unit.

{Insulation by double wall construction>

The apparatus has double wall construction. Overall of inner wall, front,
back, both side, draining floor and ceiling are formed with standardized parts

made of FRP and kept in pressure resistant airtight condition, se that gas

is prevented from leaking outside.
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unit of apparatus are st andar di zed as nodul es, so that by constructing the.
.box-like frame Units at factory-and connecting the box-like frame units at

the construction site, production and transportati on cost ?mp%gwgsg'ﬁglly
reduced. According to claim?2;, said outlet portion follows auxi Fhﬁ@ o
treating . device having an activated da' rbon treating portion and a second
outlet portion, and is to be connected to or shut off fromsaid auxiliary
treating device as said gas outlet opening opens or closes, so that by
closing the outlet opening at early operating stage where biol ogical
activation is not enough achi eved, nml odorous gas can be treated by the

activated carbombe onbughal hesewnralitapys ofreahiingl gadlsenadanst bNRATP! £Le
treating can be avoi ded. According to claim3. sald bl owoff surface and

sai d bl owsed ®usidrdnameaticonnadieshdayal Bopdyi i xal bl gh Id | S0
that inside of the blowoff surface and the gl O\ﬁi nB(sur?lg%gﬂg%énb%gdegﬁsi |y

kept in aiadeofny ! e0pekihisONn the 6pACH Fltwkdn $hit % o3 8l veof £ surface
bel ongs to a denister cartri dgg fixed at Jéﬁ‘?“?“&?%?%giéo%er?ﬁ ]t“ﬁgﬂ"cté?ﬁ"ﬁri dge

-and the desifidtied wantfitd9e 13940 ofv i e in one body, so that they
are easily slid into and out b(lz)ig-glei ke waﬁgﬁﬂ}ht%gmrﬁalmI’lﬁn@"‘ﬁﬁ’faé%ur%ei ng

flowed omnfsieeksrddees P85 SERLLS t rtridge or outlet portion. So
it is preferable. According to c%e(l;it%iug?l)ésgoﬁl A0 onsi sts of a portion for
QW-i n_surf . both portions are

Qot menabl 3 conEeiaRRd BBl tﬂ.r8€teifr§1 ;p %ﬁcdo? W@nﬂ%%ﬁ‘%igili“t sipRtea¥®or tion for

det achabl y connected by a fas

bl ow of f sur a_ porti .for blowin surface, so that setting to
each portion | ggsesgés}ﬂ’llg%mg"é%te Bt Rgreanisms is spoiled, biological deodorizing

apparatus brings its ability into stable work during four seasons. However,
as described above, even the sheets are cultivated with microorganisms in
factory beforehand, efficiency is around 50% just after being filled in
apparatus, and it is impossible to avoid spending at least one month to brings
itsability into its maximum after cultivated by new oaor materials. Therefore,
to make assurance doublc_e sure, the activated carhon treating portion is
connected so as simply preventing odor from being discharged during culturing
term. After biological deodorizing apparatus start to work normally,

regulation base of prevent odor low is satisfied, so that gas is discharged

without passing activated carbon.

EFFECTS OF THE INVENTION
According to present invention, each of frames of inlet portion, treating
- portion 'and outlet portion is composed of one or more same box-like frame units
ponstfucted by connecting uniformly shaped frame members and at least one type

of uniformly shaped joints. So that only connecting required number of said

36




 said open surfaces of said box-like frane unit, so that

they are easily conbined in one body by the fastener According to claim®6,
said portion for blowin surface is, at its rim portion on the other side
of said fastener, fixed with respect to said frane merrber% A@@ﬁﬁ@@@ne of
'the portion for
blowin surface is fixed at the frame nenbers and it is easily connected
to the portion for blow off surface. Enough airtight condition is also
achi eved. According to claim7, said frane nenber is plastic square tube
whose ends " of inner space function as joint portions, so it can be nade at
| ow cost and easily nol ded. Then~its ends can be used as joint portions.
Accor di ngokol ikeaframg undas dageot dingi to tepe efowitasnd deasidypsf thepastatche
jointed with said joint portion of said franme nenber protrude from each of
two or nepearadjacensizebhatas endughett@rgng aaphekighesh o d@istriady. SO as
- each of axes are at right angles to each other, so it can be nade at | ow

cost andFuettsir] yinsodded. bokhtikd frameabd &spt oncanpedit esehtisang, "Eﬁ&@%&?
vertically. According to claim9, said portion'to. be jointed is regular

oct ahedr dneS8oll 1@ak &it2DO5 wRtiRlult U nWha S8t &N EF @F LhEPHG oD M HeS S rﬁa&ié"gf
surfaces parallel a pair of facing surfaces of said joint an enhgt

bet ween fiaciige pairt asiesl e SRiodaf PO Box-O&KLAACTHE A1 RTAL UG 44 LS, gLy 1 Nner
l ength of said joint portion, so that a regular octahedron prdtru&e I's

L2, BSOS e AR o
to be | Oi)f‘E‘?Qidgshé\i%h{:.nﬁﬁfﬁ@rm&re?tfrﬂﬂg members and joints of each box-like frame
o unit of apparatus are standardized as modules, so that by constructing the
| box-iike frame units at factory and connecting the box-like frame units at.
the construction site, production and transportation cost are drastically
reduced.

According to claim 2, said outlet portion follows auxiliary treating
device having an activated carbon treating portion and a second outlet portion,
and is to be connected to or shut off from said auxiliary treating device as
said gas outlet opening opens or closes, so that by closing the outlet opening
at early operating stage where biological activation is not enough achieved,
malodorous gas can be treated by the activated carbon through the auxiliary
treating device, and incomplete treating can be avoided.

According to claim 3, said blow-off surface and said blow—in surface are
connected by a hood in airtight condition, so that inside of the blow—off
surface and the blow-in surface can be easily kept in airtight condition.

According to claim 43 said blow-off surface belongs to a demister

r-cartridge fixed at said cartridge and the cartridge and the demister cartridge
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whos i ter” fits for inner length of said joint portion of said
f&gg;e ﬁg;ﬁgreiggEthat a cylinder is tightly inserted into an angular h?Le
and their connecting condition :F not_gbsg:grgﬁdtgybglﬁg? Eﬁg@bg&g@@gre

. According to claimll, said p _ pe ] ol _ ,
zgrﬁngggregrotrude_mh?ch is tightly inserted into said joint port;oncgfto
said frame menber, so it can be connected very tightly and reSISISnin o
vi bration of earthquake is i nproved though it is difficult ;p n? ains
extent. According to claim1l2, said seal panel is shaped to fit fo

[ --1i it, and rimportion is fixed to -

open surface of said box--like frame unit, : S cealed Jso

i d box-driekim oxfer}acmy,Lumthanythﬁay\é%%ag@ha?,lﬁﬁiﬁoozpﬁ!mﬁ?&ffi‘i?ke. eI tohe
fﬁ;t the seal panel is easily fixed to the box-Titke frame un?Y?"a he

open sur fandendshis@ahest bbihakIdedNdn GREML H&%E R¥t ssicgp%% d\@%ﬁxﬁg‘gg{f—‘ g to.

i “wal |
claim 13, an outer surface of said seal panel 1's cover wa

i ' X - ki : ' i i | ator provided on
fixed (- kL k Y 1M th heq; i nsu (
P?ge:nnefesﬂﬁgggg%qgg&?hg? ?%%%eraf%ﬁg}Fs restrai ned from changi ng at

s e o (hAchar e SRS, W4 R LIS O 8L BRRSL IR RS

i tor, living environnmeht _ ! _ i :
el ect) vk 3507 W A00S, degdor 2., accor B9 Saabess winscoihter | o
wal | “pane 1s fixed t?isgl t 8ﬁe ;nd of. a stem and has an inner head
S‘é‘?? i 8];1 gh%gé’?f?éé”u?“gdf%eeg%‘f%%‘%lﬁaﬁFOa'Jt PeHe 0Bt fiearblogmet f wrfgtﬁh;lff\é@ﬁﬂ:ﬂéﬁﬁjﬁ g
Ut or v T BARETY SYFPESodbeR SHELEF tor s ehddoarts easily achioved and
{ they are easily combined in one body by the fastener
According to claim 6, said portion for blow—in surface is, at its rim
portion on the other side of said fastener, fixed with respect to said frame
members forming one of said open surfaces of said box—1ike frame unit, so that
the portion for blow-in surface is fixed at the frame members and it is easily
‘connected to the portion for blow—off surface. Enough airtight condition is
| also achieved.
According to claim 7, said frame member is plastic square tube whose ends
 0f inner space function as Joint poftions, S0 it can be made at low cost and
easily molded. Then its ends can be used as joint portions.
According to claim 8, said joint is made of plastic and portions to be
jointed with said joint portion of said frame member protrude from each of
two or more adjacent surfaces of rectangular hexahedron main body so as each
of axes are at right angles to each other, so it can be made at low cost and

easily molded. Then it enables to connect each frame members vertically.

According to claim 9, said portion to be jointed is regular octahedron
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héad:portion is smaller than inner dianeter of a circular potion of keyhol e

perforating through the round frame on inner surface of saif OiﬁﬁF ?ﬁ@%
panel, and inner length of a |ock portion which continues o #alo cidaul ar

portion is smaller than outer dianeters of said inner and outer head
portion, the fins are elastically deforned and allow said stemto be
pressed into a through hole perforating through said box-like franme units.
So that after hooking the binders tenporally at the |ock portions of the
keyhol es of the round frame by its . inner and outer head portions and
putting the outer wall panel on the outer surface of the seal panel, by
hitting tiretoudeerheserdacer nbrd heiraubRfaciml durfase) pas1nkRGi ft de riopgedges
of the stenms of the binders at the through holes, the binders are driven

into the surfacsghofcledd, jaind ddie1éigth poseed a0 g RareA@st bealhy Adpeugh the
t hrough hol es. After passing the through holes, fins are returned to its

-origi nal =ttaheikonandtoude Fivalfbr panet lie'ﬁgthb?V%Tdeﬁloifr{tOHc})ﬁqloH ng, ﬂ{Jt Lhe
box-like frame unit. Therefore, the outer panel 1is easily and certainly

fixed at regxldr ketdhearsh Hﬂéﬂrudé\Q%of%zﬂ9¥ i@ st @ldm 1&%&%5%%;%53(’9& Irlg e by

pl aced across inside of said box-like Trame unit beilng ut

pl aci ng ek By SnglriSal shaoui @l 40 A% hd Rl Sof AE,EN foTi ot al gui des
ke o) f%é@ is sl

provided at said box-like frame unit, so that the  car idinto
fhe appar at us ean b8 (o6aRrndO: el dISticB R st R o 0 i el Pafiruce "
DO e ks ter BSaeec s FSrhh Bhsi SF TSN ST OSSR 0 o
- across Sﬁliegbeci'?réc{ jtlgj%ea cylinder is tightly inserted int6 an angular hole and their
connecting condition is not obstructed by dimensional error in some degree.
According to claim 11, said portion to be jointed is square columnar
protrude which is tightly inserted into said joint portion of said frame member, -
50 1t can be connected very tightly and resistance to vibrafion of earthquake
~ is improved though it is difficult to mold in some extent.
According to claim 12, said seal panel is shaped to fit for said open
surface of saidboxﬂike frame unit, and rim portion is fixed to said box—1ike
frame unit by rivets so.as;, isaid open surface is sealed, so that the seal paﬁel
is easily fixed to the box-like frame units and the open surface is sealed
in airtight condition by simple way.
According to claim 13, an outer surface of said seal panel is covered
by an outer wall panel fixed to Asaid box-like frame unit with heat insulator
provided on its inner surface, so that temperature is restrained from changing
at inside of the box-1 ik% frame unit by the outer wall panel with heat insulator,

living environment for microorganismsr is kept ideal, and gas is effectively
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its bottom portions at right angles to said blowin surface,

.2gvgﬁzltoghggg receivePs are placed across and carried by said ﬂupp%rtlng
rods with spacers between the sheet receivers, and said sﬁéﬁg&Lé}?UBS t
'supported by own top and bottom edges tightly inserted respectively {E ?
each of said sheet receivers facing each other at top and bottom so L a
sheets are stable without flapping in condition pressured by w nd and
- ensure keeping space their between. Therefore deodorizing eff|C|encyh|s

i nproved. According to claim17, above said cartridge, the apparatus a?
partition menbers which is tightly inserted into grooves on top S|d§ Sh'
sai d eachdesierizedr ecei vers and stretch al ong said sheet receivers an *hose
top edge portions are close to a source of flow water, so that water is

o oor Gar Sh o o ep Az AT BI00Y 0L 14 St SN OLike,

m croorgani sms can be kept. According to cl: , :

made of gtfmnepmierﬂiy iahrisal hisaBthdel i< Rhid BY ;plaazq%}ac,%gglﬁég HPREL & ;}‘ ace
of top located said cartridge, fixed covering nozzles -|xeI t rougrOSS
ceiling pehelstemadd habeh MRdGRadRalG M YaLEEeS hovh S‘érequga ﬁﬂgg% erag it
“opening portions of said nozzles at side near {0 saldfnoz; ade érating
can he chedakerbngt$Yrlkhded thiet Shnst 905 oﬂ%eﬂ'%e@é%g%gzpéwtfyg gg]éﬁgiiﬁ]g@;sps_ |
condition of the apparatus can be easily :gspifth e 1o TlarmEhs: .
A biol ogloras ro@RfeLde! 08 <20P3ALYS. ASSRITY! “’giél © oyten :éiif?eﬁﬁr Pérdidrrutey and
A R f%? O§ na?o?o?gﬁLiO|o icaLIy deodorizing gas in

2; dou: lr gltg?ti@%&%)%ﬁrﬁt Iﬂ%hsm%x%e@r gﬁ%{ ng?qggwgz%to r$ £aBCHRTt ppdtion of keyhole

perforating through the round frame on inner surface of said outer wall panel,

and inner length of a lock portion which continues to said circular portion
is smaller than outer diameters of said inner and outer head portion, the fins
are elastically deformed and allow said stem to be pressed into a through hole
perforating -through said box-like frame units. So that after hooking the
binders temporally at the lock portions of the_keyhéles of the round frame
by its inner and outer head portions and putting the outer wall panel on the
outer surface of the seal panel, by hitting the outer surface of the outer
wall panel as placing the top edges of the stems of the binders at the through
holes, the binders are driven into the through holes, and the fins pass
deforming elastically through the through holes. After passing the through
‘holes, fins are returnéd to its original states, and outer wall panel is
prevented from falling off the box‘iike frame unit. Therefore, the outer panel
is easily and certainly fixed at box~like frame unit.

According to claim 15, said cartridge is placed across inside of said

box-like frame unit being pulled out free by placing rollers of said outer
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each of frames of said inlet portion (1), said treating portion (2) and

' g:?g gutlet portion (3) is conposed of one or nore rectangular hexa@gdron
box-like frame units (6) constructed by connecting frame éf%@ifﬁhd
joints (5), said inlet portion .(1) is provided mith a gas |nlet openi ng
(7)'and a humdifier (8), said treating portion."(2) is conposed of said
box-like frame units (6) containing cartridges (11) which can be pulled
out free in horizontal direction. and whose outer frames (9) are set by
several porous plastic sheets (10) in parallel with each other at a

di stance, said outlet portion (3) is provided with a gas outlet opening
(12), eﬁi@i"? o8 hanipentadf gwided tvoxidddket saddrbokliiks fir@he ahet,CRHNGGE athe
accordlng to type, anount and density of the gas, said treatlng portion
(2)'s bl SVRr st Fdgs Uirst sldesintb3ndlancatheboxppiite Dram@amitGRaYIeLol 12 1ARBEGLRD tO
| ower | ocated blowin surfaces (14) of said treating portion (2) or said

out | et pemditon ppﬁymnmfatiretapybtamruﬂmtbeomca@&ﬁalo%értfo%%i11( w)thBet BQusm
obstrucflve of gas treating are sealed with seal 42 pan % zl sal g gas

d gas
nl et opemyngrobImi FuctAechRAusd oF SIUIEEIAT, t BRAMBLATOLAUS 14 S
gutlet gpenpggb(%Z) is opened in air, on said treatlng port| g‘(gffmnozzle

header s @éiihﬁ@@upha@@qmamgngonnected to water supply pipes (18),

According to claim 16, supporting rods are placed across said cartridge
at its top and bottom portions at right angles to said blow—in surface, several
sheet réceivers are placed across and carried by said supporting rods with
spacers between the sheet receivers, and said sheets are supported by own top
and bottom edges tightly inserted respectively into each of said sheet
receivers facing each other at top and bottom, so that sheets are stable without

- flapping in condition pressured by wind and ensure keeping space their between.
Therefore deodorizing efficiency is improved.

According to claim 17, above said cartridge, the apparatus has partition
members which is tightly inserted into grooves on top side of said each sheet
receivers and stretch along said sheert receivers and whose top edge portions
are close to a source of flow water, so that water is uniformljr supplied to
the sheets and a good condition for growth of microorganisms can be kept.

According to claim 18, said nozzle header is made of transparent materials
and, at ceiling panel overlaid upper surface of top located said cartridge,
fixed covering nozzles fixed through said ceiling panel, and rotor blades
rotate by water flow are placed across opening portions of said nozzles at

side near to said nozzle header, so it can be checked visually if water stops
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bel ow said inlet portion (1), said treating portion (2) and said outlet
portion (3) receiving plates (19) are placed and connected to water

drai ning pipes (20). 2. A Biological deodorizing apparatus a?@sQem&Ué}j Zﬁaﬁh
box-like frame units. as clained in claiml1, wherein said outlet portion
(3) follows an auxiliary treating device (23) having an activated carbon
treating portion (21) and a second outlet portion (22); and is to be
connected to or shut off fromsaid auxiliary treating device (23) as said
~gas outlet opening (12) opens or closes 3. A Biological deodorizing
apparatus_assenbled with box-like frame units as claimed in claiml or 2,
wher ei n shiofipg @Wo@ﬁersmﬁgac@lqllmn afdtlsniappdtatus idan BailchatEr (Adpecdbe
connected by a hood (24) in airtight condition. 4. A Biological deodorizing
appar at us ass¥mil &8 oleiteddx: | i ke frane units as claimed in claim3,
wherein said bl owoff surface (13) belongs to demi ster cartridge (25)
fixed at sai dl.chbiolcggea) ddogdorbzing aﬁb@fﬁ@ls%belﬁlﬁ‘éd%'tﬂb@ﬂ-l@ﬁ@?ﬁ&ﬁ%‘\ﬂuts

assenbled with box-like frame units as clainmed in claim3 erein

sai d hoochaZdng ansindes pokt BonP 01t bl ddibus s, bl eps flﬁé%ﬁf‘%e(%og%“??%a

portion (24b) for blowin surface, and both portions

 24b) are cdelachabtoncONGGt £GbYe Eﬁ&tb%?é%(l(c%?iy d@odcfm?ko' 9 'gjlan;ﬁﬁjedd -

" deodori zi ng apparatus assenbled wi'th box rane uni

claimb5, twbetRigNpSAlith POHL I 4 (241 cf acli’%-zoi‘%d gé‘? ce is, its rim

portion (24c) located on the other si SErd ner (26) fixed with .

respect to Saéa@hftffaﬁeam@@g}eé%%ﬁleftoﬂo@ﬂgn QR Q sa1 :'rgat% gnpoiléigna%g)s (15)

-of sald box-1i ke frame uni

said outlet portion (3) is composed of one or more rectangular

hexahedron box-like frame units (6) constructed by connecting frame

members (4_) and joints (5),

said inlet portion (1) is provided with a gas inlet opening (7) and a

humidifier (8),

said treating portion“(2) is composed of said box—1ike frame units (6)

containing cartridges (11) which can be pulled out freé in horizontal

direction and whose outer frames (9) are set by several porous plastic
sheets (10) in parallel with each other at a distance,

said outlet portion (3) 1s provided with a gas outlet opening (12),

required number of said hox-1ike frame units (6) are connecte(i according
to type, amount and density of the gas,

said treating portion (2)’ s blow-off surfaces (13) located upper on gas
channel is connected to lower located blow—in surfaces (14) of said
treating portion (2) or said outlet portion (3) in airtight condition,

open surfaces (15) being obstructive of gas treating are sealed with seal
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7. A Bi ol ogi cal deodori zi ng apparatus assenbl ed with box-like frame units
as clainmed in claiml or 6, wherein said frame nenber (4) if pl 'tiﬁ
square.  tube (27) whose ends of inner space function as jo Ht£g37t'gﬂé
(28). 8. A Biological deodorizing apparatus assenbled with box-Iike franme
units as clained in claiml1, wherein said joint (5) is nade of plastic and
portions (30) to be jointed with said joint portions (28) of said frane
menber (4) protrude fromeach of two or' nore adjacent surfaces of
rectangul ar hexahedron main body (29) so as each of axes are at right
angles to each other. 9. A Biological deodorizing apparatus assenbled with
box-1ike frane nanels (16%, clained in claim8, wherein said portion (30) to
be jointed is regul ar octahedron. protrude L(31) whose one or nore pairs of
facing surfacesid(8da,inBdbbppdirdl (Bl i8 RRahbcd 18 QGusY Qo 0) Of
said joint (5) and length (L1)  between the fac?ng gﬁlr%f%aéggt%%frxag forotsqul ar
oct ahedron protgagde (31) fits for inner length (L2) of said joint portion
(28). 10. A Biological deodorizing apparatus assenbled with box-like frane
units as cl aigmd 4% ehaidp Mher g i .jon (30) to be jointed is
cylindrical protrude (32) \%%%segoﬁltZZﬁ%iog?rlgetode&n(%f) fits for inner length
(L3) 44 19 AU 20Q5:9h+ 88 &9 |40 8 said fra nber (4).

11. A Biol ogi cal deOdOI’Iﬁ% ﬁogﬂtg%{;gg?ggé?Iaeglse(éiﬁ%]llseg{% B 9H?aRgEPPféﬁ?éed'uni ts
as clainmed in ¢Lgj , [ei.n sa'gportion (30) to be jointed is square
col utmar protrude d?gg)sl}\%ﬂ?% 1ip§St{1 Pn ly inserted into said joint portion
(28) of sai . er (4). 1 A Bi.ol ogi cal deodori zi ng apparat us
assenbl ed wi ?) ﬁi‘%‘ﬁgfﬁ?‘ﬁ B?Q@‘?loﬂ (21), sald treating portion (2) and said outlet

portion (3) receiving plates (19) are placed and connected to water
draining pipes (20) 

2. ABiological deodorizing apparatus assembled with box~like frame units

as claimed in claim 1, wherein said outlet portion (3) follows an auxiliary

treating device (23) having an activated carbon treating portion (21) and a

second outlet portion (22) and is to be connected to or shut off from said

auxiliary treating de;vice (23) as said gas outlet opening (12) opens or closes.

3. ABiological deodorizing apparatus assembled with box—1ike frame units
as claimed in claim 1 or 2, wherein said blow~off éurface (13) and said blow—in
surface (14) are connected by a hood (24) in airtight condition.

4. A Biological deodorizing apparatus assembled with box-like frame units
as claimed in claim 3, wherein said blow—off surface (13) belongs to demister
cartridge (25) fixed at said cartridge (11).

5. ABiological deodorizing apparatus assembled with box-like frame uni’.cs
as claimed in claim 3 or 4, wherein said hood 24 consists of a portion (24a)

for blow-off surface and a portion (24b) for blow—in surface, and both portions
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R . - - - - - - d tO fit
units as clainmed in claim1, wherein said seal panel (16) is shaped

for said open surface (15) of said box-like frane unit (6)H'(€28Lﬂi§£w&o s
portion (34) is fixed to said box-like frame unit (6) by ni? >0
said open surface (15) is sealed. 13. A Biological deodorizing apaﬁra _un
~assenbled with box-like frame wunits as claimed in claim1l or 12, Flrel
“an outer surface of said seal panel .(16) is covered by an putelr-wa 36)
panel (37) fixed to said box-like frame unit (6) with heat insulator (
provided on its inner surface. 14. A Biological deodorizing apparatus ;
assenbl ed W|th box like frame wunits as clainmed in claim 13, wherei B 3a|
outer wal24Barfdp) (P dptachakls connasdied Hyon- fastendr &@8).unit (6) by . IP ers
(38), said binder (38) is made of plastic, has fins (40) at one end of a

39), dhdt Easloxmcat]nd@dotlmdgmpﬁramus(aéiémb’alléd wabh BoH-9 kD @RSk ON
?Z%ﬂ <(31t %he other end, length (L4) between said inner and outer hea

saqlaingd ini¢lifdi, whdrietkness poktion ¢oH) fdﬁHRwL4§)su9%a§eaig pter -
3/2”' Bgﬁeal( (37), f)45 19 AUG ?nCb whil e outer dianeter sald oug er

(s | arpqation
d por tiiterri tisn S@at) @ccdtedron thOthsl ay®! 6F LP3)r Q{eﬂ%r ul arp
?éelg) 819 a keyhole (44) perforating through the round far arre %)Gl on“1nner

surface oftbabspecautetabftamRof@bet3) foRRElg J)r%'en% Q?{S&g mgf I oclhgﬁrti on .

c
(46) which continues to said circular portion AR ter
di amet er of ($2d MWx-Qfiké &rdmd MASE (6)

7. ABiological deodorizing apparatus assembled wi th box—1like frame units
‘as claimed in claim 1 or 6, wherein said fr'aine member (4) is plastic square.
tube (27) whose ends of inner space function as Joint portions (28).

8. ABiological deodorizing apparatus assembled with box—1ike frame units
as claimed in claim 1, wherein said joint (5) is made of plastic and portions
(30) to be jointed with said Joint portions (28) of said frame member (4)
protrude from each of two or more ad Jacent surfaces of rectangular hexahedron
main body (29) so as each of axes are at right angles to each other.

9. ABiological deodorizing apparatus assembled with box—1ike frame units
as claimed in claim 8, wherein said portion (30) to be jointed is regular
octahedron. protrude (31) whose one or more pairs of facing surfaces (31a, 31b)
parallel a pair of facing surfaces (ba, 5b) of said joint (5) and length (L1)
between the facing surfaces of said regular octahedron protrude (31) fits for
inner length (L2) of said joint portion (28).

10. A Biological deodorizing apparatus assembled with box-1like frame
units as claimed in claim 8, wherein said portion (30) to be jointed is

Cylindriéal protrude (32) whose outer diameter (D1) fits for inner length (L3)

44




and- outer head portions (41, 42), said fins (40) are elastically deformed
and allow said stem (39) to be pressed into a through hole (47)
- perforating through said box-like frame units (6). 15. A E}l@)lAgj@ag[]cg]
deodori.zi ng apparatus assenbled with box-like frame wunits as claine
claim1l1, wherein said cartridge (11) is placed across inside of said’
box-like frame unit- (6) being pulled out free by placing rollers (48) of
said outer frane (9) on horizontal guides (49) provided at said box-1ike
frame unit (6) 16. A Biological deodorizing apparatus assenbled with
box-li ke frame wunits as clainmed in':claiml or 15, wherein; supporting
rods (50)°hseiplindet ractbes (388) o f caritdr foge fdiberal4)its top and bottom
- portions at right angles to said blowin surface (14), several sheet

recei vers (51)lareBpilagbchladeaisinii appdratds bssmildd Mp@&ﬂﬂge rQd5e (50)
W th spacers (52) between the sheet receivers, sai-d sheet (10) Is supported

by own t onignchsbolained ¢al@esin BYRhbeinnSAIdtREt1 5L IHHCLY
sai d sheet receivers (51) facing eackrl1 ot heIsradi ﬁ6 %ﬂg \SS%&P&? fgg and

bottom Icblufndd pragueal(3Beskinh 24 BLRIpa dbH AR %”s%lg g]e“iﬁ 9@{/ 4@3

frame units as clained in claim16, above sal cartri

partiti onof BRIDFiend Rddbethi(gh is tightly inserted into grooves (53) on each
top side of said sheet receivers (51) and stretch al ong sai d sheet

receivers (51 aﬂ%l‘@l@éﬁ:alt@deﬁpﬂﬁnﬁ%ﬂﬂa?g& aragsecnlb?g(? Wl%habox-“ﬁlgee f%me]: ow

wat er .
units as claimed in claim I, wherein said seal panel (16) is shaped to fit
for sald open surface (15) of said box~11ke frame unit (6), and a rim portion

e s

(34) is fixed to said box-like frame unit (8) by rivets (35) so as said open-
surface (15) is sealed.
13. A Biological 'deodorizir_lg apparatus assembled with box~like frame
units as claimed in claim 1 or 12, wherein an outer surface of said seal panel
.(16) is covered by an outer‘wall panel (37) fixed to said hox-like frame unit
(6) with heat insulator (36) provided on its inner surface.
14. A Biological deodorizing apparatus assembled with box-like frame
units as claimed in claim 13, wherein;
said outer wall panel (37) is fixed to said box-like frame unit (6) by
binders (38),

said binder (38) is made of plastic, has fins (40) at one end of a stem
(39), and has an inner head portion (41) and an outer head portion{42)
at the other end,

lengt_h (L4) between said inner and outer head portions (41, 42) fit;s for

thickness of a round frame (43) of said outer wall panel (37),
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18. A Bi ol ogi cal deodori zing apparatus assenbled with box-like frame wunits
~as clainmed in claim1, wherein said nozzle header.(17) is nade of :
transparent materials and, at ceiling panel (55) overlaid- gp%) ﬁ o
top | ocated said cartridges (11), fixed covering nozzles (56) fixed through
said ceiling panel (55), and rotor blades (58) rotate by water flow are
arranged so as its axis of rotation are placed across opening portions
(57) of said nozzles (56) at side near to said nozzle header (17). 47 19 A
U G 2005 BI OLG CAL DEODORI ZI NG APPARATUS ASSEMBLED W TH BOX- LI KE FRAVE

UNI TS ABSTRACT It is biological deodorizing apparatus that has an inlet
portion (1), itleeatendipmter dB4) 2 sand oabeohitddeporiani i(@2) (3)smhll & BRk €S,
and biologically deodorizes gas in said treating portion. Each of frames

of said portionsnher chaposed () ofiex efrcuiae pdiasahedh osr ROKsYHHE t44grre '
units (6) constructed by connecting franme nenbers (4) and joints (5). Said.

treating portiomerforaonsg rthes et CRNTBLR Tgakars) dﬁﬁ%nr{e}l)supﬁicﬁgof%tmd by
several porous plastic sheets (1.0) in parallel wth each ot

di stance can beoupett welll gahef r@g) i n horizontal direction. Said treating
portion's blowoff surfaces (13) is connected to |ower |ocated blowin

surfaces (14)inabr 38hgtnoutsh efr PosLl B&ﬂllara('fl?%_ggim%(?@{ighésl o0 ,Saﬂl garg{elgrupper

surfaces (15) are sealed with seal panels 'S supp

EIO;'[ [ ?n4gf sai dpbr@&ahi (%) PAS Eﬁ]é)ﬂ’era&%nd&ﬁiepeﬂa%{ertshElﬁ,‘gﬁf-l)b0 sapol%rnte;ron
and outer head porfions (41, 42),
said fins (40) are elastically deformed and allow said stem (39) to be
pressed into a through hole (47) perforai_:ing through said box-like
frame units (6).

15. A Biological deodorizing apparatus assembled with box-like frame
units as claimed in claim 1, wherein said cartridge (11) is placed across inside
of said box-like frame unit" (6) being pulled out free by placing rollers (48)
of said outer frame (9) on horizontal guides (49) provided at said box-like
frame unit (8)

16. A Biological deodorizing apparatus assembled with box-1like frame
units as claimed in claim 1 or 15, wherein;

supporting rods (50) are placed acfoss said cartridge (11) at its top

and bottom portions at righ£ angles to said blow~in surfaée (14),
several sheet receivers (51) are placed across and carried by said .

supporting rods (50) with spacers (52) between the sheet receivers,
said sheet (10) is supported by own top and bottom edges tightly inserted

respectively into each of said sheet receivers (51) facing each other
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at top and bottom.

17. A Biological deodorizing apparatus assembled with box-like frame
units as claimed in.claim 186, above said cartridge (11), having partition
members (54) which is tightly inserted into grooves (53) on each top side of
said sheet receivérs (51) and stretch along said sheet receivers (51) and whose
top edge portions are qloSe to a source of flow water.

18. A Biological-deéderizing apparatus assembled with box-like frame
units as claimed in claim I, wherein said nozzle header (17) is made of
transparent materials and, at ceiling panel (55) overlaid upper surface of
'top located said cartridges (11), fixed covering nozzles (66) fixed through
said ceiling panel (55), and rotor blades (58) rotate by water flow are arranged
so as its axis of rotation are placed across opening portions (57) 6f said

nozzles (56) at side near to said nozzle header 7).
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