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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 nmneans 19AUG205 . ) )
18 Invention relates 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




-feduci-ng these 5 materials to the density where they are not perceived as

oHor. Because the extent of odor deeply relates to the Seﬁ@i?gJEﬁgﬁQ§Of'|
human. (threshold), threshold densities and regul ation bases eria
are stated in prevent odor low by the mnistry of environnent as shown in

below table. 1. [TABLE 1] (PPM. Odor Hydrogen Methyl Methyl Methyl Amonia
fntensitysulfidenchaptanésulfide di sul fide 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
reducing these 5 materials to the density where they are not perceived as odor.

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 Ammonia
intensity | sulfide | mercaptane | sulfide | disulfide nt
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.




1. - Smell which can be perceived with difficulty (sensing threshold.) 2 -
Tiny snell, which can be distinguished as what snell is (rec?gﬂuéjmg @ﬂr
threshold.) 2. 5 - To nmake the density bel ow t he val ue shownii. gébg abl e
‘becone regul ated base in residential area. 3 - Snell which can be
perceived easily. 3.5 - To make the density bel ow the val ue shown in above
tabl e becone . regul ated base in industrial area. 4 --- Strong snell. 5 -
heavy snell. The odor intensity 2. 5 regul ated as base in residenti al
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 quesﬁiﬁﬁhﬁéﬁ%dﬁﬁlLof bei ng awful odor, in the case where odor
intensity .exceeds 3, a conplaint about odor is always made by residents.
Therefore, the®dedws¥y zmegl-apparatus is required having capacity to remove
the snell to the |level below snell intensity 2.5. At the present tine,

ordi nary et hdhe adsedintensideoddr resulgteppartaisusasredidsh 6ld106b3bsSHWRIS
treatment places are washing by liquid chem cals and absorbing by

act i vat edodetr densityhd00 t(Hess tpethiobscandvend pétcedve Dby KeingSituseARg RREN
eval uated properly. However these two nethods have some problens as

descr i bedtbelsovi v¢lunEhe Theighotheobdorasiticnsi 44 hhawi g &Jtemf* G Sti LR B IRid0d of
washing by liquid chem cals requires daily maintenance o
of being awful odor, in the case where odor intensity exceeds 3, a complaint
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




nmedi cal density of washing liquid and has many probl ens about  mai ntenance
such that solid material (blocking material) suddenly'caugfg Zgja I
reacti on between odor material and liquid chemcals in thet ga Qh@f t he
mai ntenance is failed. Ordinary, as seen that activated carbon devices are
always installed (follows as later treating) behind the nethod of washing
by liquid chemicals, it is guessed that the nethod of washing by liquid
chemcals is lowreliable and unstable. Further, demand of liquid

chem cals increases in proportional 19 AU G 2005 to gas anount and odor
materi al density, and mai ntenance cost is not negligible. Furthernore, in

the net hotlo eds wasinit agd BYot indttrdal BeHi¢3! Snd fﬁ&ﬁ%ﬁ%r&oé&slt% no%&g%%ﬁbpeq of

recycling liquid nust be replaced, there is a problemthat tr

repl aced Mashermdr@ui th kR | edi ed. | i.qui,d_chem cal s nust be

considered as a pa?t of e&ﬁ?%ﬂggﬁhﬁ?%ﬁﬁégg g%%%gdhgzlg% or B Y SHPeEE Y at ed

carbon Onof heshQh : sprhing.by activated carbon is
bocohad 1A EERON RLyg0ar 30 2% BEALRLES, sqiben !

suitable for deodorizing |[ow density

odor physge f .y vat ar pon _nust he replaced w_th new one
when it is ?git)zarcae? ?J%Stggh%%égs]?mgﬁdslo,g gl’enirf’%facteg Howid; dgmicaisemisdabe,

i ncreases;dpR; ortional. t the gas anmount and the odor material density,
and the nafh%@%%ﬁc%§gb@%ﬂbggdﬁ%%pm avy burden. (3) The method of

bi ol ogi cal degpdoki zi ng, These years, research and devel opnment about :
ol og & 2o thiig b hbsor b
bi ol ogi cal deddor i zi"f 8 TReing BYiacdivatedceardbenof absor bi ng mal odor ous
materials b i ving.organi sms are prosperous, and it is verified by actual
y rglra A i p per o! . y
appar at us t ha T’hi @‘éml kgymethod of absorbing by activated carbon 1s suitable
for 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 remove 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




are superior to renmove nal odorous nmaterials such as hydrogen sulfiQpﬁSr
organic sul furic conpounds cause at the sewage treatnent pldk@.ﬁﬂﬂenﬁuﬂﬁis
to be recognized that the biological deodorizing is effective. Conparing
to the conventional nethods of washing by liquid chenmicals or absorbing by
~activated carbon, the deodorizing apparatus- applying physiological -

met abol i sm by whi ch m croorgani sns absorb nmal odorous materials does. not
require cost for chem cals and activated carbon either cost for 4 _
mai nt enance such as | abors cost for supplying nedical liquid or replacing
activated carbon, and is maintenance free and environnmentally harm ess

apparatusmaﬁukh&ﬁﬁasﬁ&ﬂB@rLﬂﬁrEQm%@eﬂﬂﬁgﬂﬁﬁgéﬁ%F%@%Q#”?iQﬁﬁ:éﬁ%%ﬂk%ﬂggiS:LS

and absorbing by activated carbon bei ng rea

L, i 1 00: G381 &AaF8, vk 105k 1Byl 8 UENSL Yo PG RE AL e expect ed

to be alternative. Deodorizing In ure’is,“in oS anount

oF Ly eat! At SHEIRLO A8 SLGF, Lol 0Ll deodory g one by one

at all. However, deodorizing ra

t han washj Lgui,d chem cal s or absor bj by activated carbon and the
appar at usé&?\gg%%]btlgg 6’3 %Cné"?f#e%a% nlal?ﬁlﬁﬁ ]ﬁ'ggﬁ\ieéh?%&rﬁ?t Ik guidgnetengasml s or
1.5 tinestfgﬁié%k e as activatgqggﬁrbon, evi ce. Most of current apparatus
is sized H1° BLE FATHSEP GRP NP TACEDY dih L8l depeidy mpdghatuaablinbe arbe ool
nmat eri al gegsg%g, and then constructed by hand at the construction site.
O di nary, “UEBdOTiETRMG Yap pRede IS Ing InnEYtairp ekh. i Atlcwise dfedensdéy nor ambunt
hei ght under beam of sewer equipnent is 6.5min Japan (about 7min Western
ol treating gas, seems to be entrusted to biological deodorizing one by one

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. BeAcause normal
height under beam of sewer equipment is 6.5m in Japan (about 7m in Western
countries), height ‘:df apparatus must be in range where washing nozzle set on
topside can be inspected without difficulty.

Recently, without installing several appai"atuses 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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F

time. Then | arge capacity of range from 500 n8/mn to 1Q0Q0 nﬁlgg IS

- problemthat the “deodorizing apparatus using l1ving or

countries), height of apparatus nust be in range where washi ng nozzl e set
on topside can be inspected without difficulty. Recently, wthout
installing several apparatuses at each section divided by each source,
hi gh and | ow range density gas tend to be m xed and treated at the sane

started to be in demand. Such a situation causes probl efPdHoH ibility
of installing in space for conventional biological deodorizing apparatus 19

August ity BaYAdY SraBB&I! Yo TmBRMY FEL TidTE Nis Ehﬁtﬁélegrobﬁéﬁ?r{ﬁai heanot her

ani smrequires | ong

cul turin@dbesim & z{? i Aabi | ST [ J):,ar ea
(frontage Xﬁ{%e gﬁ?{ étlhgg\?\hh zwﬂ?g,’gﬁ@é{“ |eﬁ%?%%§hbg r@éﬁ”ﬂg’ tg];?gﬁfr%’;d_b'ﬂlt n the
case WhgL8 grkdensity goes hi gh, nunber of deodorizing units is increased
and apparatus becones |onger. No one raise an objection to the fact that

running cost for biological dorjzing is |less than one tenth of the cost
For wachi ng* 8ol &ref Redifeas £ RERhb K ¥ien FameatipnBeaiiieald amatin, ' s
i deal aratus w thout the maintenance trouble nor the pollution problem
Then proBICaREe MERLS Srieirnabieersdie. SRpGes elAsodorang unisdsiinclrgsed andn
apparatus i s eval uated by products cost and runni n% cost, the objective of
pr esen@PPRAHSRECHMES LONPs’- Mogiedaisa an apisshian edhesact Mat amnipg ceslist ruct ed in
size fits for limted space and whose cost is also |ow. SUMARY OF THE
| NVENTPEIpaiGa! deedorigiag deleqs tangne terdh oblepsest for wastingpielisnie chemviesis Pon, t here
is provided a biological deodorizing apparatus assenbled wth box-1ike
frane @aiivatedrearberyders aneit is igealepparabifs withiootlibe onaintgaancedroubleatar tige porti on
and an outlet portion in a series, and

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




bioldgically 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 conposed of one or nore rectangul ar
hexahedron box-like frame units constructed by connecting frane nenbers
and 6 19 August 2005 joints, said inlet portion is provjded w a gas
inlet opening and a humdifier, said treating portion iéh%§%¥%£%§bQﬂ= sai d
box-1ike frame units containing cartridges which can be pulled out free in
hori zontghtsdi rection and whose outer frames are set by several porous
pl astic sheets in parallel with each other at a distance, said outlet
portion is prgy& Intid pRviias witHt! ; i 2005 required
nunber of sg?dwtojgrﬁké Prgne unﬁt§%%H@8§ ﬁ%g'f%g¥§3@@g@§%g to type,
anmount and j he. ' &gt | tion. s ow-of f . surfaces
%@%ﬂe&ﬁr&gém@ﬁﬁ }ﬁgcﬁnpo%@b %f tsglﬁago()](q@(%'?ﬁ%@v% Qrﬁ chﬁtaéran%F%w ges

| ocat ed upper on 'S connecte

: f .Qf Ld ot ti i id | et ti i irtight

conai 4 Bc GREREAHPE L P ool siBilon Y yhood Plst PRl e eb B e i 11
I | id inlet i [ d. t of th

vor odb e g 4B BnBRTA e o R SL bR, 370 oLl i reati ng

portion nozzle headers are placed and connected to water supply pipes,
bel ow sai d ¥ ‘é'ft'ebBP?'PBl‘ﬁprg‘élg‘?P yitha gpR QU IOPPYRY, and sai d outlet portion
receiving plates are placed and connected to water draining pipes. <The
inlet portion (The inlet chanber)> In an exanpl e enbodi ment of the present
invention, the inlet portion is the chanber




| ocated at the nost front portion of the apparatus, and on its ceiling
portion, end wall, or side wall, has an opening which connects to duct.
Its inside is provided with a spray to supply water required for

m croorgani sns to exist and kept in the condition where humdity is always
100 percent. Further, at exit side of this inlet portion, regul ator screen
is preferably provided to let gas flow uniformy to follPdWorgt 408at i ng
portion. <The treating portion (The deodorizing cartridge)> In the exanple

nbodi , 1h i i i.s | d h f.th

oo T e 0 i S Bl B oAb g 1
deci ded t i nber. di to th f dit
002 S S S B S RSEAE bbb WhBe e B &

rearnost deodori zi ng cartridge, dem ster screens are 8 19 August 2005

pr ef er &8F hamneh ffgeanecsdio loWaIAPEd Rieivap sydases of aiidieating BerEeR & $81d pl aned
order to keep environment for mcroorganisns |iving on the sheets

cont ai PeHet RPriREIA Girtight senditian rapgp Syrfacesbaing hsdipelivalf gasireatingdrer om
scattering to next cartridge. The outlet portion (The outlet chanber)> In
“the ex&nApled withisedi pavats, saiégas inlat epepog is eanneded tea sdrimnd ef the ceedstoust t he
rearnost portion of the apparatus, and where the gas treated at deodori zi ng
cartri ggessaidgasivichopanid) is Openadsintairp opeatd toeating pdrtipo nbkae headers ae
portion, an opening opened in air or connected to a duct is forned. The

bl ow ofpfacedahdcenmadciddte wateasupply piped, | metovasald inldtl ppvionnsaid trebikeepafiort hi s
outlet portion are connected in airtight condition and gas is avoided from

passi n@ng Baikitoutiet padtih reeéilihg Blatel & acet btha dbnridctt 18 vatet drginBB pigds! e
headers (The sheet washing nozzle device)> In the exanple enbodi nent, a top
portion of 41 ihiay®irticH (ThEislepdmbeabng cartridges
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




is provided with box-like frame units being as sane as the one contains the
cartridges, or simlar box-like frame units constructed wth franme nenbers
and joints whose size are nodified. Open surfaces of these box-like frame
units are sealed with seal panels, and inside of each cartridges is
.provided with notor operated val ves and nozzle boxes to wash sheets
automatically. Drain water is served in plates set at bo%gt‘?ﬂfﬂuﬁb?QQ%n, and
di scharged outside through water-draining pipes. <The substructure> In the

“exanpl e_ en i t : teal fr % IS il t upport
Che PSR Hiiaed Mo Wt Bl ot Bed fba oh 2085 itehed $B8E0iRaP o b
nmet er forv. vvrz]ashi r}alradr ain from Fartri%ge cotn_t aitni ng.shee{{?{s . Tl O’¥\f' nmeter for
huri di £ 1M IR a0 is GR5oa0E s Vg by SRESS S ainar il AP9sridng caifees on. The
bi ol ogi cal, deogdor.i zi n aratys assenbled with box-like frane units in the
exanpl eCWP%ﬁHY%@%S‘E@ F?ﬁﬁ%ﬂ“%‘ﬂe@“g% ®and is mininmized in such size
as conparable as apparatuses using washing by liquid chemcals or
activated catosrigbberden (etlelbghalber)y t he case of treating high density
gas, though liquid chem cals or activated carbon requires multistage
treat nent atidhe exaaple embediienh Shmediel sortion idhe chaphenjesriedaidhegi cal
deodori zi ng enabl es treating w thout making apparatus |onger in the
exanpl geaimnst pertion of thaephanaiusi and wheretbampistrestebali daedorizing sartiddes 8i zi ng
frame nenbers and joints of each box-like frame unit of apparatus as
nmodul eglisabergetir Qo its tap fwtion, iekd pbrimnponsidet portidn, ah apéding ppened isaimect i ng
box-like frame units at the construction site, production and
t r ans pahagdtentocodict & fermiedi Thie bidw-yif s@thceed theuating poribe and & Widweinexanpl e
enbodi nent by determning to use particular type of
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.




cartridges so that all of the deodorizing cartridges is standardized as
~single standard nodul e having sane size, it is possible to flexibly neet
to any apparatuses of any size. When apparatus applies sheets enable
collective mcroorganismfixing in large quantities, for each kind of

mal odorous material, according to density, for each material density, the
required nunber of sheets is decided whereby the deodor i Mpushptoat us can
be designed in the exanpl e enbodi nent. 10 19 August 2005 Preferably, said
out | et os spame i¢ & tantain alivneteafoy wasbiagy idngn dremn catridges cogfainimgatieetsalied car bon
treating portion and a second outlet portion, and is to be connected to or
shut ofrhetef fop usidifgling wxd washiyig twader] supphilevarckedramirggepipksgasl soudrl. et openi ng
opens or closes. In the exanpl e enbodi nent, by closing the outlet opening
at early op®fiebiblgical dgoriieaspdpatas agéchilednith vak-lilfrarfe Oaits inmgaIgh

achi eved, nmal odorous gas can be treated by the activated carbon thorough

t he auxdyahle/erhb&iinbRidexdRMES PinePREstt BEASEPARE IS nikiffdddNe sGasiReas avoi ded.
Preferably, said blow off surface and said blowin surface are connected by

- a hood cohaRinid b9BbpARRLEd LGy whehitd 'Sy RAATBh e 8L R ted daftiindfavRE, t he

bl ow- of f surtace and the bl owin surface can be easily kept in airtight

cartri dge 1 ASGoAE ke B8RSy PodtigRidn dHERAGE ORRTSn AR o O

cartridge fi sal car e~ exanp I'ment, because the

car 11 g ABfc ey A8 SL AL RLq 15AT Rao Be0BR Ry, (hey are

0 an rame uni'ts ‘and washi ng er being
{ lt o;/vgd a%Blyrsn%eb%tggig§%038r¥zinsg;ce§ir¥atb%rs t;[e%tirg]ge\)z@: hocu?rrr;[arklln% %pgltatl?sultonl‘lgeetr irri) 8‘1ret hon. So
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.
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preferable. Further, gas is avoided from passing short cut. Preferably,
sai d hood consists of a portion for blow off surface and a portion for

bl ow-in surface, and both portions are detachably connected by a fastener.
In the exanpl e enbodi nent, because the hood splits to a portion for

bl owoff surface 11 19 August 2005 and a portion for blowin surface,
setting to each portion is easily achieved and they are 1%‘&‘1392%@ ned in
one body by fastener. Preferably, said portion for blowin surface is, at

i ts rim por Preferably, sdie ostleteportioru®lions aggiliary flepatieg devicd hadag antastivalegpect to
said frame nmenbers form ng one of said open surfaces of said box-1ike

f rame uedrbon treatingepcsticanaricea eatimdi audiat portien, sanslds tdbe gomngctad thar sblibef i n
surface Is fixed at the frame nmenbers, it is easily connected to the
por t i onfréroisaillaomdiarfyfiremting dedce &nsnid)hasouttet ghéning opatistareloses. al so achi eved.
Preferably, said frane nenber is plastic square tube whose ends of inner
space functi the exampld évhbguimbnt) bg clobingtihe oatetrmpering b edilyepdrating stage be
made at | ow cost and easily nolded. Then its ends can. be used as joint

por t i ongher@beidyjici bitivaiéh @ dopieRbughsadifded GhalBtiatis gasbsh a@trbateafbfyttﬁe be
jointed wth said joint portions of said frame nenber protrude from each

of two aultivared %a%ﬁn%@f@uﬁﬁl{ﬁé %Gﬂﬁar?ftreafi Wahes!! Ad ResApREY PBatigi canbesly so as
each of axes are at right angles to each other. In the exanpl & enbodi nent,

it can Jpigegde at | ow cost and easily nolded. Then it enables to connect
each franme nenbers vertically.

Preferably, said blow-off surface and 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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Preferably, said portion to be jointed is regular octahedron protrude whose
‘one or nore pairs of facing surfaces parallel a pair of facing surfaces of
said joint and length between the facing surfaces of said regul ar

oct ahedron protrude fits for inner length of said joint portion. In the
exanpl e enbodi nent, because a regul ar octahedron protrude is tightly
inserted 12 19 August 2005 into an angular hall, it is 1@6@49”9" erted and
tight contacting condition can be achieved. Preferably, said portion to be
j oi nt ecandsa pyitipn dori ew-ipswtacadsetitgoloccashtportion iaeasir achigved andrthénarr | engt h
of said joint portion of said frame nenber. In the exanpl e enbodi nent,
becauseszgilcgdmipided ini getbioghby jastereert ed i nto an angular hole, their
connecting condition is not obstructed by dinmensional error in sone degree.
Pr ef er abl y, Prefdargblparmid mntidrofobiloyven slidgtei is, & éfs @imepcatidruomtue atifeotsideckd whi ch i s
tightly inserted into said joint portion of said frane nenber. In the

exanpl esapias@nek fiked WittdtegPedtto 8id thafkl rBethberk GorfigondofsaEo@xtsaiffhces t can
be connected very tightly and resistance to vibration of earthquake is

i mpr oved saidiikaikalbbhe @l d seal panel is shaped to fit for said open
surface of said box-like franme unit, and a rimportion is fixed to said

box-like frange BRdrhpl®¥mbbYificht, BRcABeI/E BorBBE for bRIN-ASRabSisThed Gfthe! N the
exanpl e enbodi nent, the seal panel is easily fixed to the box-I1ke frane

uni ts, fr%ﬁ?/e hBRbARER isséé{sﬁfécﬁ)nicaétfﬁ?@{h%‘bggﬁﬁnafy Eib@lbtﬁ &xﬂggé-téngﬂgﬁ%i el e way.

Preferab an outer surface of sal anel 1s covered Dy arm outer wall

panel cBhé‘i%jn lffs%is%aé\c%ieggéfl i ke frame unit with heat insulator provided on
its inner surface.

Preferably, said frame member is plastic square tube whose ends of inner space
function as joint portions.

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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I'n the exanpl e enbodi ment, because tenperature is restrained from changi ng
at .inside of the box-like frame unit by outer wall panel wth heat
~insulator, living environnent for mcroorganisns is kept ideal and gas is
effectively deodorized. 13 19 August 2005 Preferably, said outer wall
panel is fixed to said box-like frame unit by binders, said binder is made
of plastic, has fins at one end of a stem and has an i i “Qﬁ'éb%poéorti on
and an outer head portion at the other end. Then preferably, Length

bet weenintcedrdangwashalritis easitydnsenied ding dighi epntacting sorfddiontdan dkeebieved. a round

 franme of said outer wall panel, while outer dianeter of said outer head

portion i s Brakrably, sdiduportionde beijaimztdes ogfindricali proinider wphodd awtendiamieteyhol e
perforating through the round frame on inner surface of said outer wall
panel , fisébr inren@ngtresfghla joiht porti@chf gaat rarne malibeh continues to said circul ar
portion is smaller than outer dianeters of said inner and outer head

portions. TheteRx@ipledhbodimantdbétdie r &/lifdarss 'tE?rQM iiseriéafigtoratamyishral | ow
said stemto be pressed into a through hole perforating through said

~ box-1'i kgotd RSB coHMebtng doRdiibe isSc BB tRLcEHROdi MR ASional bHeF ineRle digrdde bi nders
“tenmporally at the lock portions of the Keyholes of the round frame by its

i nner and opk%r?ﬁﬁ,:%i@%ﬁmoﬁ%tg)%ﬁﬁﬁn%@%téq@ﬁret BB Sropald WARASS gty he

outer ‘surface of Seal pane ting the outer sur out ér “wal |

panel qﬁ%%egjﬁh@%a}ﬂgin{B%i&g%ioo{ra&?ﬁeeﬁq%gs of the binders at the through

hol es, ers-are rven 1 nto ough holes, and fins pass
ol o, 11 netae Fa bl bRt bngfioh g HAaldo B {8 fe°ls, B8 Bebdf "ol
out or VTSP g SSlagte i AP ebBlRe PR  ee 1 rame it
e Al o s B G255 TR bt Shestd' o R blG Tram
uni t bei ng Y P P P
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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pull ed out free by placing rollers of said outer frame on horizontal 14 19
August 2005 gui des provided at said box-like frame unit. In the exanple
enbodi nment, because the cartridge is slid into and out the box-like frame
“unit in horizontal direction, top portion of the apparatus can be | ocated
close to ceiling wthout causing any problem Further, because of the
rollers, even heavy cartridge can be easily slid into afdAusyst 2@85ef er abl y,
supporting rods are placed across said cartridge at its top and bottom
portions at Preferhblysaid ewert walspare! Isl fixed tosaid bbxties fravae snibby bihdas, satei ver s
—are placed across and carried by said supporting rods with spacers between
t he shditder écreadeopladial bassfireatt ®ne @ne of & pizar, taad hby anwmet bpadmaHidrodidom edges
tightly inserted respectively into each of said sheet receivers facing

each otdmegutarthdadpoation doHd siher dridd. Then prefurabip, LenhthciRedn sdiemausandf bei ng
supported by sheet receivers, sheets are stable without flapping in

condi t iguferMead purtivfs s 1o thidkAstd FRTUIR] AR bNEki® BReEwaINSArel, b \WRER.
Ther ef ore deodorizing efficiency is inproved. Preferably, above said

cartri d@fmetbhsr RRPAISE Md RIS Sinkll@hareRREY Sambicf Br 4 Sirculdr@Blidryof Nserted
into grooves on each top side of said sheet receivers and stretch al ong

sai d | 38gle pEASARL Srll HORTAGHOMESIRNA RO SALoRLORR biheh 28U c°, of

fl ow wat n the ‘exanpl iment, water Is unifornly sup to the
Bt or dbe GhgPeY s o8 Betio RAjch YoMl sl PRAAIRERNL SRS PSP -

cover | PGS L34 R BB HHE bR oeE TP RB By SR BT BB EL rotate

-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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15 19 August 2005 by water flow are placed across opening portions of said
nozzl es at side near to said nozzle header. In the exanple enbodi nent,

- because it can be checked visually if water stops flowing, it is possible
to inspect easily if the apparatus operate perfectly. BRI EF DESCRI PTI ON OF
THE DRAWNGS Fig_ 1 is a partially cut off perspective view which shows an
exanpl e of biological deodorizing apparatus assenbl ed WPtHWe,k40Pke franme
units of present invention considering the case having two stages

const r ugtidesprovidayl. ataiddox-lipe frapeatritve vi ew shows an exanpl e of box-1ike
frame units used for deodorizing apparatus of present invention in

const r uct edindlosexdnmea embodimedt, itkcaust tHe cuitridye\id elideinto atelt aut thedfoxelikanpl e i n
Fig. 1 is shown, treating portion (2) is a type having two roons at front
si de archmiceanit i ihdezont0 Afe B, toblpaionst dhe fAfpaedtes Cdrbhe RBat@aRI0ssItsle are
renmoved except several on treating portion (2) and outlet portion (3), the
front sefifg WaReNt@ausiFGaky PBLRAT. FuRRef BicduSelof B rBllers (veh deBiNEhridige
cartridges, the rear side roomis type of containing 32 cartridges, and the

cartri dgg pelasiyshitigthlangBgdi portion of the rear side roomis shown being
removed its outer frame (9) (of fig. 1). Fig. 4 is a conbination of a

sect | onal ?ﬁr@f@rﬁl@%@eﬁ%@h%&% gr@dplélce%e&%rbér%g(%id ‘gkgﬁﬂegga' %’t‘éﬁ% to?‘ﬁno‘ béiford N FI Q.

3. Fig. 5is a pl erein nost o re renoved and

goéizlnle 88?@2? %Ei%fﬁ %ﬁ%l&e??‘g sgig %\WN—H Q)rfa%e,i Sevard] %H&Q ra&eq\?erg ia?é"’pl%@&&"@crgsé ype of

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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16 L QI AUU 2005 apparatus assenbled with box-like frame units of present
invention with an auxiliary treating device (23). Fig. 7 is a side view
shows under portion of the two stages type cartridge in condition where a
part of itself is omtted and a part of its outside portion is renoved.
'Fig. 8 is a perspective view shows a rel ation between frane nenbers (4)

and a joint (5). Fig. 9 is a perspective view shoms1gaﬂlﬂ%isg§‘?‘%§h bet ween
frame nenbers (4) and a joint (5) of other shape. Fig-10 is a perspective
vi ew shBywaigr flew are placesbagipssoraniigerariansaf said Apzziesat sidg oearto s8d) of ot her
shape. Fig. 11 is a perspective view shows a relation between frame nenbers
(4) antozzlg ager.(5') of other-Aape. Fig. 12 is a detailed sectional view
of connecting of seal panels (16, 16") .and box-like frame units (6,6").
Fig. 13 (a) Intheaxdwopleidnesdinerit) rrabisyit ean bé chanhdd visoallwiheater stoper wal |
panels (37, 37) are fixed at box-like frame units (6, 6'). Fig. 13 (b) is a
pl an vilevnglbspoksilylltd mspdot éasifd) the appEdtuatoperiin gefecges (43, 43') of
outer wall panels (37,37') for binders (38). Fig.14 is a detailed view
shows 24 cartridges type in condition where a part of outer frames (9) of
the cartridge set inright end is cut off. Fig.15 is a detailed side View

-of ‘a part around roll er BRi#EB)DESCRIFTION 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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cartridge. 17 19 2005 Fig. 16 is a left side view of Fig. 15 being rotated
countercl ockwi se by .90 degrees. Fig.17 is a plan view of a]@pﬂgfﬁpgapghose
under portion shows sheets (10) in section. Fig. 18 is an exténded VIew of
a part around sheet receivers (51) at upper right side in Fig. 14. Fig. 19
is a partially cut off side view of two stages type cartridge for

expl anation of partition nmenbers (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 bl ades
(58). DETAI LED DESCRI PTI ON OF THE PREFERRED EMBODI MENT The bi ol ogi cal

deodor i ziappanppar asimbass eih abx 11t ol ik s’ sAFRUN Snvellid1G1B] SEN
invention has an inlet portion 1 of nal odorous gas, a treating por iOn 2

and an ouuxeliddgr i isg iddv@cSqRBES, and biol ogically deodorizes gas in
said treating portion 2. This is ordinary type. Each of frames of the inlet

portion 1, thsetrgat] I Q) -outdet portjon 3 is conposed of
one or nore re(;gi anguEIi g?deﬁgiémglg}w%n‘ﬁ@gﬁfppfﬁlgg ?tlr gl}ree ‘fjonisjfasgeé tc?B'ﬁsctaF%d@ by
ti : - j Qi 5. .As f 4, onl t
O™t onh RATEARAREE S sha R 11960 Fo Bt A2 A Tpar TP clefhe fordlen ' VP
is removed.

Fig.8 is a perspective view shows a relation between frame members (4)
and a joint (B).

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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The joint 5 is the-type to be used at corner. However, in the case where
tthe size of apparatus is so large that the size of frane nenper!4qi t
enough 18 19 AUG 2005 for construction, slightly different1typéubﬁ:ﬁgﬂ§t 5
(refer Fig. 10) to connect each frane nmenber 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.3). This humdifier 8 humdifies gas to activate
eating action of mcroorganisnms. The treating portion 2 is conposed of the
" 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 plasti gigheeis allefitnsRr ddvebs it 15 %@&IKH L RRd ouﬂt@ﬁ%@ﬂﬁ%@i by

Differing fromconventional nethod such as p I ng up by crane,
taken i nt@o aledr&yst, in horizontal direction. Therefore, space between top
end of apparatus and the ceiling is not required, and it 1is possible to

i t he hei . 10f ; t i=ngl t hi artridge ,11 can be
rai se the hei piy. 19f i QRPET AL YSew §T{%-c§{?ﬁ§h§eq;§hose'1§nd%r %t&%} ‘L’SP?%QE%ESI‘I one

used al one. However as shown in F conbining t
body treatig)d;caRac] .can be inproved and by arrangi ng several of this
conbi ned E&g éartrigggs in series deodorizing ability can be further

i nproved. Th thet norijo LS ovided w't as outlet opening 12.
Tr eat ed gaselz:% lggsd%séﬁtfpg%%vf%w %5‘ R %OPWgﬁge%a{&‘ieﬁée%sn@lgr%%P@ﬁr When

it is ne ta select the place to be discharged, by connecting a duct to
.the gas gﬁ%ﬂgﬁﬂdg Eh&ﬁ ) the requirenent is satisfied. According to type,

amount and dqpsi&g.of the'%ff’ the box-like frame units
o Fig. is a partially cut 0f=f side view of 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

The bi‘qlogical deodorizing apparatus assembled with box-1ike frame units
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 treath;g 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

18




6 are ;connected as many as required for inlet portion 1, treating portion
2, and outlet portion 3 respectively. Treating portion 2's bl qu of f
surfaces 13 |ocated upper on gas channel are connected t01I %V\&’U@Qﬂw%d
blowin surfaces 19 .--%r 19 AU.1U Z. 01 115 14 of the treating portion 2
~or the outlet portion 3 in airtight condition, and open surfaces 15 being
obstructive of gas treating are sealed with seal panels 16. A gas inlet
opening 7 is connected to a source of mal odorous gas, and a gas outlet
opening 12. is opened in air. Then on the treating portion 2 nozzle
headers 17 are placed and connected to water supply pipes 18, and bel ow
the inl et f@oEéisQPudsichN1i &R} 1099 AQLL i the optl gt pastion 3
receiving plates 19 ar e pI%ce% and&%onngg?égg{?%tmfgt grelfﬁgil%ﬁﬁg t9iGBRecty.
Ther ef or eeal 28ay mihieARRAS $.7:0y choosing the nunmber of the box-1ike
frame units 6, decpdggrfree gkgﬁ ?f§3§oﬁ§gPuéi%8WEis al so very easy. As

al ready knowngpd hes. s,plLastic, sheefs 10 are for collective =

m croor gani sm ]T]% XI ngt r;s%g;rst?eml egﬁamélsde?ﬁv(}&ﬁ 3ggSEndet gpenige fandaymigi Bier

per f or at i .gas._f.l.0 10a and on their surfaces there are
~ some hol -gg (fgﬁép\lfvg%&é ﬁéﬁgg%ﬂlﬁﬁga}?i‘%?‘g@éﬁs Brfictpagyatowaiing agtioar

cul tivat eg v“\iii"t:ho m _croorgani snms, inserted into the holes 10c of sheets 10.
By this way, —cUl't¥HiH§ of nicroorgani sms on the sheets 10 is accel erat ed.
The mal odorous, gas flowed into the inlet portion | through inlet opening 7
is hunidified By 'hehilBEiRation Zahe qomposssnefdhienkpretd fkecifeany ubdts e sheet s

10 is inproved. Wen a regulator screen |a is provided, the gas is
equal i zedfontaining cartridges 11 which can be pulled out free in horizontal 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 crane, it is taken into and out in horizontal direction. Therefore,

space between top end of apparatus and the ceiling is not required, and it
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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and flows into the following treating portion 2. The nal odorous gas bl ew
into the treating portion 2 hits the sheets 10, passes the gas ﬁLqM“passes
10a, blows out the blow off surface 13, and then bl ows infb@tﬂéﬂmg@gﬁ-
portion 3 through'its blowin surface 14 connected to the blow off surface
13 in airtight condition. These sheets 10 are cultivated 201 - A',J G 'u5
with a lot of mcroorgani sns being supplied wwth water by the nozzle
headers 17, and when the mal odorous gas passes the sheets 10, some of

mal odor ous conponents are ate by mcroorgani sns. Then the gas is
deodorized. To cope with the case where gas is nal odorous conpl ex, on each

of cartri tijed fHe tosatinggathion? eorhe Qﬁ@l@pg?drﬁfonc@ri‘hréﬂﬁ?%t Sﬁrﬁﬂt?%n
m croorgani sns suitable for each of conponent is preferab cultivatéd.

Further, &l oppe swrtdrebhEs 6258 Whel @ ct fRNSt tg)éflotfgﬁg?#r%dgfé) %ﬁ?ﬂ;%sw{t %1(%332,

the treating portion 2 is preferably added er treating por

During opgdrallsore. of ghbeirAPPpRhiy 711s Eéﬁ@&%é]:gtg%pgﬁhlcg Afsyﬁ%raxe%?segas,

because of wastes or carcasses of m croorgani sns, € Shee

cart ] doctnd 41z oy BURPLIGHM 11 (WL BAER BySBICES, 1T, S04, umehed ovt

The pH neters 61 for drain water fTows "from t
to the draiiLp j erred to be connected with notor operated
e hipEd £ AERLEL g‘m&‘?’(‘%ﬁ?‘i Yo Giar i%’é’mX/PIP?\S fg.andt o

~valves 62 so as e sheets 10 are washe aut :
AR SR R L e e R
11 Furt %%e%pl \éepfaq:%g] 193 rla?*Ee hp racggxa-nldi légnnfei:?e tg nwi'f;[t?artsdr%rihing pipes 20.
| 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 ou'tletA portion 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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simlar box-like frame units 6' being constructed with frane nepbers and
FoLntg varied in size are arranged, and open surfaces 15 og @5Aggf:gﬁﬁ§e
box-like frame units 6 or 6' are sealed with seal panels 1 t6¥ .~
Opening surfaces at top is preferably sealed with roof plates 63. \Water
supplied fromnozzle 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 21 9 AUG 2005 faces. Then the water is
accunul ated in the receiving plates 19 and | eaded to outside by the
draining pipes 20. In figs. 1, 3, and 4, nuneral 64 indicates the

substructwitd andticl ai@abrgdiian® bsURPRNLH NG WIRhIRASP HyZiha% 0,2 PP ALAIMS,
This space is to contain PH neters 61 for washing drain~ %fOM/neters 65

for humi dif,ybng waed oSk REOHAICEas BUBR! XhDTRIPES ol Beorflr BF NLRGIRLRES 20

etc. This biological deodorizing apparatus assenb W ¥ ane

by 15 qui o Chom Ao aet T s o A Ron a1 ot BRUAL SR MR A g

Py liquid c enicals or act!v?te rqgl O¥|gg-h ugx_e;,e ?rsne cart ig?
o 51 "appar a s ae ok o ey SR E b e el 21
LT, SR 0 DU ST LA Dallede ShtlE BT
are st andarmied T BEPRGRR i thitae Fiathery Saropeimah The chee pbent bl 6 to
f e’xi bl'y c{g%g{tyt gf %QYO&?’&% %Ex.g Sigshigr s %Ir]]g t?':egfi'ngglg"[ciegnor‘zei’s grgferably added
o 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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each ki-nd of mal odorous material, according to their density, the reqU|red
Aunber of sheets is preferably deci ded whereby the deodor|2|gﬂ aﬁfar2&5§
can - be designed. In fig.6, the outlet portion 3 follows anf _xﬁ (%QEU
treating device 23 .having an activated carbon treating portion 21 and a
second out | et portion 22, and is to be connected to or shut off fromthe
- auxiliary treating device 23 as the an outlet opening 12 opens or closes.
22 19 AU G 2105 In this way, by closing the outlet opening 12 at early

- operating stage where biological activation is not enough achieved, the
mal odor ous, gas can be treated by the activated carbon through the

auxi | i ar yFaceeatlheg dRVIERr28s acditthiREPNR! ﬁ@réé&@ﬂ@%lﬁ@&lig ayeidedy In

Figs.3 and 7, a blowoff surface 13 and a bl owin surface are ~connected

: . c o ar . tace 13
by a hoodko24utdidai bt itdbtdra9pdi . bp. this way, the blowoff sur
a%d t he blomfin sur%ace 14 caﬁgggﬂ§55|ly kept in airtight condition. The

B b Ut e L I

cartridges 11. In this way, because a car I ah

25, oo, a0l Sathit ROS DO IGY SRSHLY ST LiNe, O 00 bl 11 are

units 6 and washi ng Wwater being don's
next car t6"1! ﬂ%ew%éhﬂ{g' 8rgi|net ﬂ%%r 1%1;[%983?5 §8rlﬁumli§i yrig; earn bxlva?s'hirlflgjrwgaqgrr',’ the
gas is avoi ded Trom- passing shor ut™

supplying pipes 18, draining pipes 20 etc.

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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The hood 24 consists of a portion 24a for blow off surface and a portion
24b for blowin surface, and both portions 24a, 24b are dpgag@?@lgﬁg5
connected by a fastener 26. In this way, because the hood-24"splTts to the
portion 24a for blow off surface and the portion 24b for blowin surface,
setting to each portion is easily achieved 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 respect to
the frame nenbers 4 formng 23 19 AUG 20105 one of the open surfaces 15 of
the box-like frame unit 6. In this way, because the portion 24b for blowin

surface is fixeliatwabhey ETaTRg NBRbAIS ¥, opbhines 12331 Lar1§0s0eat B toudehe
portion 24a for blow off surface. Enough airtight condition is also

achi evedyhelrd HioQogfhall AeLivEIB: WEHIRT SnchaRIRhPLASE | thS AU RrbEDES s JhnWhose
ends of inner space function as joint portions 28. In this way, It can be

made at BOw-&RsH HNeheasi ivitsPLapshn {[ﬁ%ﬁgﬁ RELTa x?%y%ag%gt]g&&cg.szi ol nt

portions 28. The joint 5 1s made of plastic and portions e jornted

 with th%ﬂﬂﬂ?ﬁ&%mpf&;EQQQ?ﬁg of, fLangip&ibers 4 protrude fromeach of two or

nore adj acent surfaces o rectanguﬁar'hexahedron mai n body 29 so as each
o s 20 PLEF L R s Lt Db b n P, ede
connected by a hood 24 in. airtight condition. In thisway, the blow—off surface
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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to connect each franme nenbers 4 vertically. In Fig- 9, por ons 30 to be
jioi nted are regul ar octahedron protrudes 31 whose one of ﬁHdbr d o
facing surfaces 3la and 31b parallel a pair of faci ng surfaces 5a and 5
of joint 5 and l'ength L1 between facing surfaces of regular 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 o
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 dianmeter D1 fits for inner Iength L3 of joint

5I
tions @@ of 2 drAb-2006 7 BFEtHEERHENSKE rrAlOUGHL oW is a joint
Egslng portions 30&?2 be jointed protrude in three Elrectlons in Fig. 10,

it i's suitabln ihid Rey,CBSEsBEHE Jh€iod QulEoD bfjayifi&gsﬁ%& 9 fl%(ﬁ)dtﬁ ‘3 way,

jointed protrude in two directions as seenn in Fig %3 usteO N ) o
- because tfeam icalt desdth 9 () .
h§f| their ﬁgﬁﬂggfﬁﬁgicgi%%??gﬁoﬁéan%?%obs% gr]ﬂ %%a Hf#éﬁglgﬁéwrzﬁﬁror in

t ted are square col umar
some degrmguet ranﬁﬂgh%l ryciw@?, Fho! Leifi€ul Pl Nt & _

whi ch t I nser e joint portions 28 of frame
P bora®s °F cul.t to nold in sone extent, it

di ff
(ngbgés gonlng[c: eogsv\é\?ééfet ?lé%e Qﬁ’as ?‘e esPiaarfc?éc (G D EUPGDHR! Fhosaendrodke i s

al nels 16 or 16' are shaped to fit for
| mproved.; mlzrn spage fu%gti%rrllda%?f}mr?te por flons 28. .
open -surfaces

In this way, it 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 eaéh of axes are at
fight 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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15 or 15" of the box-like frame units 6 or 6' shown in Fig. 2, and rim
portions 34 or 34" are fixed to the box-like frane units r.p jvets
35 so as open surfaces 15 or 15' are sealed. In this case, éﬁél@é%%ﬁgghels
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 sinple way.
Quter _surfaces of the seal panels 16 or 16' are covered by outer wall
panels 37 or 37" fixed to the box-l'ike frane units 6 or 6' w th heat
insulator 36 or 36' provided on its inner surface. In this case, because
tenperature-is restrained fromchanging at inside of the box-Ilike frane
units. 6 orramg meghexhd. diough whotn pamelisind75ohadiig pértthoRd 30 3o bk Gointal U,
the heat insulator 36 or 36', living environnent for the microorganisns is
kept i dediroinetle he thase idirefifiont iiudig. deodoriszaditabls e wal daspanghs 3¢ or
37" are fixed to the box-like frame unit 6 or 6' by binders 38, and the

bi nder 380ist Mabieviols pérasvie 30hasbéijedndél proide BNEhPHifetism 32 sapd has
an inner head portion 41 and an outer head portion 42 at the other end.
Then, | engtRig.4 betuwedn the i nner head portion 41 and outer head portion
42 fits for thickness of a round frame 43 or 43" of the outer wall panel

37 or 37, whilwetliut ey, die@&@é@ih%l@%dﬁh%l%%gu&e@iig%ﬂgﬁg ipgéried S8 | €T

than i nner diameter D3 of a circular potion 45 of a p ating

(v Sush aheufata o B U1 B 86 IR IS Ll R

error in some degree. ’

In Fig. 11, portions 30 to be jointed are square columnar 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 6’.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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the circular portion 45 is smaller than outer dianmeters D2 or D4 of the

~i*nner head portion 41 or the outer head portion 42. The fjns ﬁg ar e
el astically defornmed and allow the stem 39 to be pressed‘iﬂt @tbm@@gh
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 | panel. 37 or 37' as placing the top edges of the stems 39 of the
bi nders 38eatetthrinaglntoncifesr 88, , t hivibe rebei sor@@narferdtliev aiciook-gadilfs tir ough
holes 47, and the fins 40 pass deform ng elastically through the through
hol es 47.kerft édeadasnd Rhjetdns it fGughivied) elwoddrizthe fins 40 are returned to
its original states, and the 26 19 AUG 2005 outer wall panel 37 or 37' are

prevent ed fr oPuteal valdgpaidlst 3 oboXF | ke ffikadeo thy bm@*lCi'kth"ramlhﬁﬁ%f@ro?’
outer wall panel 37 or 37" is easily and certainly fixed at the box-Tike

frame uni® BydrinBers 138, Rindsthel #ifderl 38 i RadAbl H199€i L 1pkS C Ghass
inside of the box-like frame unit 6 being pulléﬁ ou%’freefg§gﬁﬁg%?ﬁa

rollers 48doff ahete@USET akd 888 an%ier YAz abn A1 65,49, he; box-l | ke
~franme units 6. It is preferable to provi%glst%%gégg @lﬁﬁﬁ%hh%%%P%%loﬂn

o0 199 o dsacan Shap, Kooy SEELGH O, il RPYSRLER SR,
FSJ{JIY '?iviORt g#aﬁggggp%’?g%ﬁg)&gaﬁitﬁeﬂf %H?c]&%lsg o@ idnrorl]lgéi-tzr%rrz]]}e 8213 g{“ r4%gt(i319r’lhet op
| 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
deformed 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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be located close to ceiling without causing any problem Further, because
bf rollers 48, even heavy cartridge 11 can be easily slid into and out. In

Fig. 14, and 17 to 19,-'supporting rods 50 are pl aced acrOfg yﬂzgcggmgidge
11 at its top and bottom portions at right angles to the -blowin™s face

~ 14, and several sheet receivers 51 being supported by spacers 52 are
‘pllaced 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 t hout fIUkpHi"R4! iPAneh 3diax %% pregeaveadedyiranniiliing ofit the bokeEilentrampace
their between, Therefore deodorizing efficiency is inproved. In Figs. 18
and 19, aBet& PR eathariefiore, 1autearhealdpparedt 3% ohady’ pas telab i BN andreREbes 154
“which is tightly inserted into grooves 53 on each top side of the 27 19 AU
G 2005 sHd#ed @écthe bps-15keafiamst weittch @l 6hg each of the sheet receivers 51
and whose top edge portions are close to a source of flowwater. In this

case, water il Rimgsf o ndy7subpkiet:idze 11 e pihe&l §cr%@sqagiweﬂth&9§@1ﬁkg” for
growt h of m croorgani sns can be kept. In Figs. 20 and 21, the nozzl e header

17 i s madeand ubi@Bsipsngniultet efutalisce BPGladinCE 1P 4R20L 1125 rd ajd
“upper surface of top |ocated the cartrigge fi, ffxeéﬁcgggpgﬁﬁﬂﬁgg%FQGSG

fixed thPoughotivencal kinpspanal &3 bR Wik e Hiades 38 1ObAlR D el T

~flow are placed across opening portion 57 of the nozzle ar to
the IHOZZbﬁoﬁﬂac@d’opﬁgrs 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—
l.ike 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 heayy cartridge 11 can be easily slid into and out.

InFig. 14, and 17 to 19, supporting rods 50 are placed across the cartridge
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 afe placed 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 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

member.s b4 which is tightly inserted into grooves 53 on each top side of the
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In this case, because the rotor blades 58 stop rotating as water stops
filowing, it can be visually checked whether water flows or not and

erating condition of the apparatus can be easily |nspecg%g. Bﬁg ‘ bg)
2£cording-to the apparatus of present invention, for malodor u% @gb S
such as hydrogen sul fide or organic sulfuric conpounds which cause at a
sewage treatment place, it is verified through a result of denonstration
that - practical |ayouts of deodorizing systemcan be achi eved wi t hout

i i i i tridges
causi ng an roblemby integrating to only two kind of |arge car
each o? mh?chp i ncl udes, for exanple, 24 and 32 sheets. (Odor causes at a

e treladetamicepl @ae51 andsUhahyaiohgStich @0 HOsHRW 1A DRl Y5 1t YREwGAUSes
Zt(:awggti vated sl udge t ank where wat er ?s treated, m ddrle déen3| ty (fyp

. : : . : ¢
es attded ORiMs URSLEIRES, fLOYE bR ARG dafenoved dust  or a
??EStssettf?ng@ﬂggfn, and hig% densifv type causes A concentrating tank 28

1 9 AU G 20051Wh#i§ GRSk dter L{LahEd iy %Pgﬁfegr 9 Sﬁﬁf %ﬁg'%@gﬂ (pp- n

materials and density of each type Is as w
HRSCHIS HORR 2R BHRIESFu A pas LAY LIPLEY LY
- sul fidener capt anesul fi dedi sul t1de Low

In_Figs.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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densi t y0. 60. 070. 040. 005 type M ddl e density4.50.500. 150. 05 type Hi gh

tlensi t y303. 00. 400.40 type It is found out that, for each of density types
descri bed above, designing the cartridge wherein the nunbéﬁ]qﬁ[ﬂﬁé@ﬁﬁé
contained is two types of 24 sheets and 32 sheets enables to construct
box-like frane units which is practical for all of type, low, mddle, and
hi gh density type. According to this layout, the odor is renoved to the

| evel where no odor pollution occurs after treating. Then, in this |ayout,
removal ratio of hydrogen sulfide per one sheet is from 12 to 13 percent,
-and renoval ratio of nercaptane is from10 to 11 percent. Two types of

st ruct ur e¥ese ¥aee risdtestahdrt yipdsyet. Ghusedatgadosims fidteedhld and dEddiltgges
at practical exanple are described below. Low density type: 24 sheets
cartri dgeof( feeh H2S) is-as f321lehdesisiecaytridge 29 (for R-S) Mddle density
type: 24 sheets cartridge (for H2S) --- 32 sheets cartridge (for H2S +
R-S) - 3JT8Blet23 cartridge -(for RS) High density type: 24 sheets
cartridge (for H2S) -~ 32 sheets cartridge

, (ppm)
H,S CH,SH (CH,,S (CH,,S,
Hydrogen Methyl Methyl Methyl
sulfide mercaptane sulfide disulfide
Low
density 0.6 0. 07 0. 04 0. 005
type
Middle
density 4.5 (.50 0. 15 0.05
type |
High
density 30 ' 3.0 0. 40 0. 40
type

It is found out that, f&r 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 tﬂis 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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(for H2S) --) 32 sheets cartridge (for RS) --j 32 sheets cartridge (for

R-S) *R-S represents organic sul furic conpounds such as )
(CH3) 2S2 By determining to use only two types of large EZﬁﬁfh%égigiiﬁ%
concept of the nmethod using standard nodul e for apparatus is in effect.
Then the frame construction of main body of the deodorizing apparatus is
sinplified, especially size along to the direction of |ength can be
shorten, mnimzing the apparatus in size can he achi eved. Further,
accordi-ng to amobunt of gas to be treated, in both side (width) and |length
(height) directjons, required nunber of cartridges can be freely choose
and arranged t oI ft¥ for the construction site. Wth angul ar pi pes (75mMnm

X 75mm) made of . FRP and two kind of plastic joints nmade by ejected
mol di ng, a frﬂi}fﬁéled@psw ive : ddoliee i cary rigea (BIrU2S) s> BDREESEACIAT i D
stage of the apparatus is, to keep a space for box contains nozzle to wash
sheets, sim|arlcy EongtR$et ed ki sheeangedrariqgepdsod OgM X 50Mm) one si ze
smal l er than the pipes for nmain body and two kind of plastic joints nade
by ejected rrdlhdihr&nsfrby tthee ;PB4 pheetsotarsiriidd (FRdHYO ks afs LR 1ES Hh%i on

site, frames having capacity of containing several cartridges preterably 30

1 1.9 AUG 20080rdiis) rucszahberst antotdedefar REND: apdacanpeshed by Aglts at

the construction site.
R-S)

*RfS.represents organic sulfUric—compounds such as CH3SH, (CH3)2S,
(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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The chanber where gas flowin at front stage of the apparatus and the
chanber where gas flow out at rear stage of the apparatus are also, as sane
as frames to contain cartridges, preferably constructed in factory as
proper Parts, while it is also possible to construct all Qf iA%HPd@@- rom
beginning to the end at the construction site. Body parts construéted in
factory can be easily assenbled into a hexahedron box-Ii ke shape by
connecting with bolts. The apparatus can be transported fromfactory to the
construction site as a final product in the case where its size is under

‘| oading capacity of ordinary truck or trailer. In the case where its size
over the 99aHisged dpakdcitgry beforehandend cansqaet &y g tpant thadésReH M 8L Vi ded
and constructed at the construction site. Because nunber of types of parts
made by rfBlt8ing with FRP to use for ceiling, wall, or floor of apparatus
is decreased and their size is also nade to be snmaller, parts cost is

reduced. Fur tTher chanber axhebe g@asilow hand! efont SGaigai @ptthgrhp%gr%\ée% tH‘L)ocks
constructed with angul ar pipes in box-1ike shape enables to asse e :

appar at ushafbeanyheriezgad €l vy oatldadréar kenat bpitss SRdridkeadt h se, . A
descri bed above, by mnimzing parts in size anéﬁﬁét%ogiggggg$ﬁn%%ﬁ "Sed

modul e, sboirkmesmunionsath BAAGYEEess OSteT PR yIE AR ALY £IYGed. Reasons and
met hods for sliding the cartrid%e ﬁ%%oeandygdﬁg?h%ﬂggﬁgré¥ﬁgry§fIFP?eEide.

s paren s DRSO B e
C?htfﬂ ni pY BRESIP at the construction site. Body parts constructed in factory can
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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isvery heavy being 230kg to 280kg, a ceiling crane is required to | oad the
cartridge into the apparatus through top portion. Odinary,] @eAdHsiZi}p
apparatus is installed indoors, and normal length (height) under beam of
the equipnent is 6.5mto 7m Therefore, when a deodorizing apparatus
having | arge capacity such as several hundreds cubic neter per mnute 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 slidinto or out by using a truck crane or a lift with wheel. To

slide t heaghons sifeld il with Snbll wattertdnel vapplar of use ahrirtidgs cHfaiRPiNsikicdes of
the box-like frame units are provided with rails to support the cartridge,
whi | e t hdsceemtyr heige baingr2Bdkdeth BBOME, hangi Nihe' aide DeRGiFl LEMS.d QpEgnabl e
snmooth drive on the rails. Odinary biological deodorizing apparatus using

filled toaetringthirtoi she appalatiGs rp@bhge tbp PRRENG.t0 1 year or longer term
to culture mcroorganisns at the construction site. Then, during the

cul turing terordikd19] le8Acr i%8hk AParatnelseR 9 1d10t L R0LY %E%Qﬁﬁﬁaﬁtﬁeﬁ&%h

inconpletely treated gas with odor, but also spending  huge cu
mai nt enanbei g@ptudder BeRRYoPehb Oy HRIRAEL M550 S4gh ,!fhl Il_l gd to 11 met hod
at 6§ carbons'¥rd used,

where carriers nade of ceramcs, resins, or activate _
Rt T R A T
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:] 1ke frame 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 construct.ion 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, or activated carbons are used, sheets determined their pore size enable

.to take a method_ of collective microorganism fixing in high density in the
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sheets in cultural device of factory according to classification of three
typi cal nmal odorous materials of amoni a, hydrogen sul fide, azdaoﬁgﬁgi ;05
sul furic conpound with spending | ong period beforehand. Ther for e is
a nerit of being able to bring its deodorizing effect into work as soon as
operation starts. By loading. activated sludge liquid in the cultural

tank, conditioning tenperature to be suitable for existing or culturing,
and then supplying mcroorgani sns.' food such as hydrogen sulfide and air
(oxygen), sheets can be made to contain only mcroorgani sns which is
effective for hydrogen sulfide. Simlarly, for organic sulfuric conpounds,
by suppl y?H§t 815?%@1 deydremiafiebtary qeosydjon) to shestifican opeofmateed 0
contain effectjve_mcroorganisns only. Overall surface of the sheets is,
at even i HPéFyhmeledorngammatariadngehwnsen iaaniydivgadishii &, POVEeHdW th
bul | et shape hol es whose dianeter is 6. 5mmand depth is about 8mm and

the hol esSdfrico corpopnd grjad fnendeaddofgrpdei@f basorsdakd. material as sheets).
The beads are. al ways kept in cultural device and m croorgani sns are

col | ectivel y Thexefbtien theemiata héxgh ofeisngubl daB®hYne § 08 Yico®Rs L ?ﬂ‘é 0
germ seeds, In the case where sheets having no beadgslar eect)oo.l';L ﬂ?gg 0 tC%e

cul tural igévivoek aboun aneperitibn isSar @AWY e6adisipCitth 10 ofe use.
However, the sheets plugged with the beads can g‘e ca%ﬁ eds%u?%%?l?ﬁél mn

ASGording to this f Ak oyprRahle tetePeker B bR T REIPE SR e o

m -cr oor g&ﬂﬂﬁd‘fﬁn@,u|a1ht!rﬁeﬂ%p%ﬁﬁ%%fc&%%aﬂﬂfse Ofod rsll?cﬁ;[ as h:;)rdrogen 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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- 3319 AU G 2005 Adopted is a control systemwherein pH of washing drain is
automatically neasured and starting timng of next washing is controlled
according to the neasured value. <The washi ng operation andiﬁisﬁﬁfhﬁggbl.
Sheet washing is operated for each of the cartridge box-like frame wunits
respectively, and each of colums is washed in series of |engthw se.

Subj ecting to washing command for each of the cartridge box-like franme
units, washing punp is started, the notor operated valve of the first

. colum is full opened, and then washing is started. After fixed tine (5 to
10 m nutes) passed, washing of the first colum is finished and the notor

oper at ed val viddpded dkla comtsed] sywtin eharoh parofMPLDing %P@frfii@gut’&la\é?ce%ﬁfl the
second colum is full opened and washing of the second colum 1s"s art ed.

In sane wepsuwweshidgtpridagedinih® offhextWd g ife! 4B th O ddhacd and to
next other columms, and when washi ng of Iastgcoluﬁ% ?seaiﬁﬁgﬁgﬁﬁpgﬁg%fycle
of washi ngatiyedooxhiel ke frame unit is finished. As described above, washing
operation for each colum enables to nake cartridges not bei ng washed

Streat the gasihsorddidhs ARkl afifg:d I @ghLNG 1S not decreased though
pressure | oss increases and treating effe downs in sane degree. 2.

pasi cal 1y at 3 ta3 Bootinl Kokl TR Mhar Hreniey bor ihe rebna

basically at 2 to 2.5 mnutes r froms t
colum, k& Tg@ﬁgyt@gefy;aéﬂﬁlegch of columns is washed in series of lengthwise.

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
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as H nmeters set at draini ng pi pes independently equi pped for each
?r,rzaiurggj R{JGpZOOS box-like frame unit, and the pause to next vvash*ng
conmand is automatically settled based on the neasured valju. ATH;difi{# an
exanple, in the case of the box-Ii ke frame units for removing hydrogen
sul fide, because of proper range of PHis 3. 0 to 3. 5, if PH neasurenent
is 4. 0 being over the upper limt 3.5 of proper range, tine interval to
next washing can be extended by 0. 5. hour. On the other hand, if PH
measurement is 2.5 being under the lower linit 3.0, time interval to next
~washing can be shortened by 0.5 hour. Therefore, it is possible to maintain
acti vati dwxolil Eramsr geirti sasl tiexpatsango atexevieisyi N eimdnd £ahhth#ee8a119nd L 0
achi eve stable deodorizing effect. By the way, in the case of the box-Ii fe
frame unisedtiet brembenngheomkeanired sullfielr i ¢ conpounds, having Proper range o
PH from5, 5to 6. 0, if PH neasurenent is over the upper Iimt 6.0, tine

interval to ribxtiweshergndan iBethe edeeitieRe BYxOLike HAME unbd 6 %%@%n%nder

the lower limt 3. 0, shortened by-0- 5 hour si mBI arly atsfep?ezlcr: 0 '
-above. ded Bides thdcausd ISt s PNRELRILN (WS i A0, 5 eI asufement
controll E\% acg(:egr%?ng eth o(l:ensi ty change for each rralt%gjor ous © et ert al

g : i at i b bl |l
treated Hy 4.mﬁb6}§@®d'e|rztﬂwuﬂ%¥'ifrﬁ%bﬁf.r5agp DFQIBJI‘ regrl Su%larhtel ?%?gy%lld%% n&ae(t;l\ﬁner

construction> The apparatus has double wall “cons ctron.” ;
val |, fwabking Barke ROLINCAIH0. SIHBIRT BY fhoO%he@NdnG® i it 19,208, 1 o med.

wi th standardized parts
2.5 being under the lower limit 3.0, time interval to next washing can be
shortened 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 resistanf airtight condition, so that gas

is prevented from leaking outside.
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‘made of FRP and kept in pressur'e resistant airtight condition, so that gas
is prevented froml eaking outside. 35 AU G 2005 At the outer wall, several

types of standard panels made of plastic are wused considefimn mgagagg
resi stance and sinply fixed by unique shape binders nade f'%% oh4¥esi ns.
I'n the space between inner and outer wall, heat insulators are filled to
maintain |living environnment of mcroorganisns in tenperature of 15 degrees
.Cto 35 degrees C during four seasons. <Activated carbon treating portion
connectable in sinple way> Unl ess environnent of mcroorganisns is spoiled,
bi ol ogi cal deodorizing apparatus brings its ability into stable work

during four stiasbmontéowelkr sevaaal depes ioﬁ%aﬂ&&%ﬁﬁa&‘lgﬂnéd@?ofgﬁﬁﬁcaa&%

cultivated with mcroorganisnms in factory beforehand, efficiency Is around

50% j ust Usktleronbiderdng iweh Bitbri FesidppafcadiiB iy fiked _%yilﬁﬁﬁﬁgshgﬁe b dygi d
spending at |least one nonth to brings its ability into i'ts maxi num af't er

cul ti vat eddbyf mebomaayingRlgthalspachamelpk range doubl e sure,
the activated carbon treating Sg???on i's @gﬁ%@§F§ gggggg %ﬁﬁﬁﬁﬁuggﬁyﬁnting
~odor fromrbeiingeditsChai@geh dykk j t er Aft er bi.ol ogi cal

deodori zi ng apparatus start to I\E\%ﬁﬁwn%lrﬁﬁr}% ;9f Hﬁrcg%%ggpﬂﬁq’ig BASEMBPTAHEG ent -

odor |0W0E81§%'glséeised,tosg5t[§]l\#,?. LS.-di,sgharged w thout passing activated
carbon. EFFECTS OF THE | NVE ngicg%rrlgﬁgngo o] %arsé’gﬁ'nt i nvention, each of

[rames of 1 DIkt RRibd Warbld 3bbihe PAESLANE QBT & Bl neys” COMPOSEd

Unless environment of microorganisms 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 carbon 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
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constructed by connecting uniformy shaped frane nmenbers and at | east one
type of uniformy shaped joints. So that only connecting required nunber
of said 36 19 AU G 2005 box-like frame units according tq §ypei5gfpimt and
density of the gas etc., apparatus of size having enough treating capacity
can' be constructed. Further, inside of box-like frame- is kept in airtight
condition, so that gas does not |eak outside w thout being treated.
Furthernore, the cartridges of treating portion slide into and out
box-like frame unit at its side, so that no space is required above the
apparatus and therefore occupied area is reduced by rising height.

Fur t her mbp&; Like afmamaeirids sacantdingi te $ypé, enaintbend ks thrahehe waktewef
appar atus. are standardi zed as nodul es, so that by constructing the.

. box- | i keépparatas Wfi sizathal g engughntir edring atapadi tyheab®s- tdde@riid@@e units at
" the construction site, production and transportation cost are drastically
reduced. Factwmrdi ingido of| laixml ke Sednd Daikbgt ipGiiti Oghtf Sl ¥WRorAUXd lkha¥ Yas
treating device having an activated da' rbon treating portion and a second

outl et pdoés ant leakduitsidd whthou@ngal edchfed! Feeradle fﬂﬁ-”?:%r‘i’d%é&hti ary
treating device as said gas outlet opening opens or closes, so that by

cl osi ng thextaut et DREBI N iddo ST byt %B?Iﬁ%nﬁa%%‘itv%%g{@s Qkfe!égg%&ﬁ%lﬁe

activation is not enough achi eved, mal odorous gas can trea

act | vat el GREAOMs HAANEN obBR: AEXthREos LLALDE YIRS AN noomplete

treating can be avoided. According to clal ~sai d DI'ow Vg
tsfl‘la'?, PLS}S‘%E?%fﬁ}é{ l&%%ﬁfi&fgﬁh%?ﬂ&ee?tﬁ(Amg %el%net}%oagndl jnoi?i%;g'%) %Qgh %8Q—dllili{!a C%J]?‘émg ©
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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e he blowin surface can be easily kept in airtight condition.
2822?3?n3n?oPCIain14, sai d bl ow off surface belongs to a denlztep.
caftridge fixed at said ¢ Artridge and the cartridge and t?gﬁégggiihggid
cartridge 37 19 A U U 2005 are in one body, so that they a h e
into and out box-like frame units and washing water being flowe OP S eet
does not scatter to next cartridge or outlet portion. So it is P;e'er?ace'
According to claimb5, said hood consists of a portion for blowo surtEd
and a portion for blowin surface, both portions are detachably ](c:onnecnd R
by a fastener and the hood splits to a portion for blow off sur a;:i? :
portion drerinbbravbddy, %rimebheﬁi%rb!'é@sﬁsfgﬁ(pgn%oﬂﬁp@k ?ﬁ@tl:il?enft%@fumtsy
achieved and they are easily conbined in one bo yf y the gf ener

Accor di nglnﬂm&ﬂlaﬁmmlsﬁbﬂldf)@mﬂegnorf Qﬁe@d-so%%ﬁ"n§yrsc fﬁer'r g% BEEt crptrideg

portion on the other side of said fastener, ft1Xxed W

Hng O :sal surfaceg_of_said box-1i ke frane
LE?PE sgﬁgﬁgﬁgegﬂgﬁggg%igﬁ ?%%§§F%&gﬁﬁﬁ50rface i's fixed at the franme

rener s A0 echBRES0LeIRSAFH Bl e, POEL) 00, O e o £ surface

Enough airtight con |;|on 'S SO ac . function as
L ornt porngla bor bRTHE SINA 808 BOTR Doblions Ay cctmab ol dudecibhrl 1 <

j oint portions, so it can be na _ . A :
ents CEa AR 8 ) Do 005 o EFERLE RN Pt i o
frame m?&e%lg&%tnr elsjlgr a]::é,orgoe&l%tg sogtting to each portion is easily achieved 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
llof 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 ad Jacent surfaces of rectangular hexahedron main body so as each
of axes are at right angles to each other, so it can be macie 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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two or nore adjacent surfaces of rectangul ar hexahedron mai n body so as
each of axes-are at right angles to each other, so it can ge ?ﬂgﬁ 2@ éow
cost and easily nolded. Then it enables to connect each fr e i ?@
vertically. According to claim9, said portion to. be jointed is regular
oct ahedron 38 1 O A 8 2005 protrude whose one or nore pairs of facing
surfaces parallel a pair of facing  surfaces of said joint and | ength

bet ween facing surfaces of said regular octahedron protrude fits for inner
| ength of said joint portion, so that a regular octahedron protrude is
tightly inserted into an angular hall, it is easily inserted and tight
cont act i rigrotowdd viawe aenobeocrc habved. fAcer slirfgcd OpstaAil 81 10paisad € rROHL On
to be jointed is cylindrical protrude ,whose outer diameter' fits for

i nner | ergrifiacts sfiskiflojaint pard ezl betaiesn flaaiky SBFRRSs of GaliBalegBlar
cylinder is tightly inserted into an angular hole and their connecting

~condi ti orpditahethion Ohettudd €dedYodli THRBS RABLh VT &id Fo SABoA89H %0 ﬁ%ﬁogd! ng
toclaimll, said portion to be jointed I's square colunnar protrude which

is tightnggiihaesbtmbetPdPpbdirdde Gishti el iiﬂ@epﬂ(edsﬁi%rgﬁ %qgufgasrngglrl’ jqugﬁi(at

can ‘be connected very tightly and resistance to vibratio earth IS

i mproved saBoUgRnkdrted SHd £i gl Eoﬁt%‘c??r#éjcbﬁ'di ggﬁ Extent LAccording to claim
0

12, said seal panel is shaped to fi or said open ~sur %%’pf sai d _
o e Lo T A1 P L R P,
casily Tiked: bord @ fOKs! H FHAMMA 3000 0§ sOPeN S 208 13 (Seal ed
o member, so that a 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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inairti iti i i laim 13, an outer
i'n airtight condition by sinple way. According to c ,
- surface gf said seal panel is covered by an outer wall panel fixed to said

box-like frame unit with heat insulator provided onits |¢ﬁﬁﬁ&§@}ﬂ§@§ o)
t hat tenmperature is restrained fromchanging at inside of the box-Lik "
frame unit by the outer wall panel with heat insulator, |living enV|;88ge

f or m croorgani sms is kept ideal, and gas is effectively 39 1 a AgG -
- deodorized. According to claim 14, said outer wall panel is fixe t?_sal t
box-like frame unit by binders, this binder is made of plastic, has fins a
one-end of a stemand has an inner head portion and an outer head por;!gn
at the ot¢aodorimed, | ength between these inner and outer head portions fits
for thickness of a round frame of said outer wall panel, while outer

ter of séabrdinero diedd WOrsdidnodterSeml | Siet NaN Fi L, dLadBLEL; 4, 2
g:?gﬁlar potion of keyhole perforating through the round ?rane on Tnner

tion which
surface ofragaiuhiouebingdis, panel bindandid H:H&‘ef olf%%tsth@f hds! § Qor
continues to said circul ar portlon 1is snal t han outer ers (stald

‘i nner andfoatseen beARapOmt {12fr HAg Hoh*@?onhgrfc?aﬁeloa§ £ f8ld ¥o Iqt wﬂ] D! ! OV

said stemto be pressed into a through per

box- 1 ke didAMniteh (insh thale 3hiér aﬁ@%lﬁ't%gfh P por kI Bt gggrgggyr&ggeﬁ he

| ock portions of the keyholes of the roun

ter surface of the
neal por oo il S0, LG, B 6 BP0, UL PSS S
pI aci ng th@gd tp%?tﬁglg§§ s%];lié]re tia tne rfgne(:)rf d%a@:ﬁétg} n(%leé S(:l%éu fagepgtqgr? uo%hkeyhole
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 outef 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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deés, the binders are driven into the through holes, and the fins pass
~deformng elastically through the through holes. After passing the through

Lo 7
holes, fins are returned to its original states, and outer Jd | ApAnel15s
prevented fromfalling off the box-like frame unit. Therefore, the outer
panel .is easily and certainly fixed at box-like frame unit. According to

im15, said cartridge is placed across inside of said box-like frame
EL?t bei ng pul | ed out ?ree by placing rollers of said outer 40 19 A U9 Q0 5
frame on horizontal guides provided at said box-like frame unit, so that
the cartridge is slid into and out the box-like frame unit in horizontal
di rect i orfra@adnt kyyripontalogn ides tirev afypaaatasd ban-like| Heat efit] @5ethhe i | i ng
wi thout. causing any problem Further, because of the rollers, even heavy
cartri-dgecacsnidge iseslsid nteldnd duntieana-dilte fAGRATAENE HodisdRiaM diBection
supporting rods are placed across said cartridge at its top and bottom

orti ons aatl top ghtrtamglfethetappasa thstlagWel Tocavsd aTdke BN By wiRBEL LG vers
gre pl aced acrgss and carried by said supporting rods mnt% spacers %gtmeen

t he sheetany emebien.s Fustlbrs dhataghe RISt GoS RO LRG P%av‘}“@aﬁt?@d%@%gn hot tom
edges tightly inserted respectively into each of said sheet reéteivers

i i i t hout
faci ng eaabi @@{dqht§Qﬁd@ﬁﬂthtt0n].SO t hat sheets are_stable w t hot
flapp?ng in %@ndition pressured by wi nd and ensure keepi ng space their

petveen | ThokesAieotori IS SLbLELERNY 5l FPLOYecl oot g Lo ol ol m
17, above said cartridge, the apparatu as partrti
ti ;Jht ly Lpsektsd ainﬁtbgt%n%)(}ﬂ'eﬁogy at g?ghstl gx?gl%ts t%as!a(id %?gg—isnhseu%tface, 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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receivers and stretch along said sheet receivers and *hose top edge
portions are close to a source of flow water, so that water is uniforn
supplied to the sheets and a good condition for growth of nﬂd}qﬁU@h@' éﬁ
can be kept. According to claim 18, said nozzle header is nade of
transparent materials and, at ceiling panel overlaid upper surface of top
| ocated 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 he
checked visually if water stops 41 19 AUG 2005 flow ng and operatlng
condi ti onfloFirsandpperatine camditéoradi the anspetectan MWiahsiBy hajdwegdi s: |-
A bi ol ogi cal deodori zi ng apparatus assenbled with box-like frame units
havi ng an |ﬂ|@hatp®$uﬂenmﬁﬂ)sof mal odorous, gas, a treating portion (2) and
an outlet portion (3) in a series, and blologically deodori zing gas in

said treatinh @bm]agmcé]Zdeodanﬁlzlb@dﬁ;@aﬁéﬁ@%&@:ﬁﬂl&ﬂ%mbBJELai @Iltgr anes
of said inlet portion (1), said treating portion (2) and sal out

portion (i@ying aaciflesedrofon0lE) of maRb&roas a39ul %featfiﬁé?B?g{o%” i ke
frame units (6) constructed by connecting frame nenb Af's

(5), sai duithéetpopidni €8) i61) de$id, 05h§'@§10§%é1%a§1)g%§0& 1%%11%%%%'%18;2;&74 k:nd a

~humdifier (8), said treating portion 'S conpose

frame unigrsatfil p&AAbai @) NdafPhbiidghs 10 M 6D g2y be pul led out free in

horlzontal
each of frames of said inlet portion (1), said treating portion (2) and

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—~like 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),

Tequired number of said box-1like 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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di-rection. and whose outer frames (9) are set by several porous plastic

sheets (10) in parallel wth each other at a distance, sai ut € i on
(3) is provided with a gas outlet opening (12), required-ﬁhg%é%ﬁﬁﬁagéﬁd
box-like frame units (6) are connected according to type, anount and
density of the gas, said treating portion (2)'s blow off surfaces (13)
|'ocat ed upper on gas channel is connected to |lower |ocated blowin
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 42 panels (16), said gas inlet opening (7) is
connected to a moeice(l6], t he nal odorous gas, said gas outlet opening (12)
is opened in air, on said treating portion (2) nozzle headers (17) are

pl aced and cosuidcged inl®t WBERIngSUPPlIY QinREStddl8) » id inlet portion
(1), said treating portion (2) and sai d out I et 6Br§#%%{§§f;?é¥gP9ﬂﬁﬁs
plates (19) areap) aced and connected to water draining pipes (20). 2. A
Bi ol ogi cal deodori zi ng apparatus assenbled with box-like frame units as

2T T g Wt o L BORILAR 41008, A )
second out | etonP@fild QRat A pord3dhn i(ﬁ) L9 1% hCe%HQIQSCt(FB ;[xr% ;()) acesaglgl}]d %];;ngcrtgcrin sai d
to water supply pipes (18), | |
below said inlet portion (1), said 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 units
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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auxi-liary treating device (23) as said gas outlet opening (12) opens or
cl oses 3. A Biological deodorizing apparatus assenbled vm‘tR d)gég i @ﬂf ane
units as clained in claiml or 2, wherein said bl ow off sur: Q nd
said blowin surface (14) are connected by a hood (24) in airtight
-condition. 4. A Biological deodorizing apparatus assenbled with box-Iike
“frame units as clainmed in claim3, wherein said blowoff surface (13)

bel ongs to dem ster cartridge (25) fixed at said cartridge (11). 5. A

Bi ol ogi cal deodori zi ng apparatus assenbled with box-like frame units as
claimed ip claim3 or 4, wherein said hood 24 consists of a portion (24a)
for bl ow g s%g}a@@ dntrchaphy comrect2d)y hofadilense i(@sxur f ace, and both
portions 43 14 AUG 2005 (24a, 24b) are detachably connected by a fastener
(26). 6. A Bi%lbBiclaieidelodmrdorisiggapparaaiisssasmaE vgth whi- i RO¥rndiGiftkane
units as clainmed in claim5, wherein said portion (24b) for blowin

surface ias, ckatimed tis cliadmpor vhemeif 24¢) poeecdred24y) fcﬂebRiwt@% 45)3}?%805 s.Sakd

fastener (26), fixed wth respect to said frane nenbers rm g one of

sai d operi tsurifiames i¢dSp4colosated d0¥he bkRor EFE 0¥ Nk ¢ (6 holqal gal
deodori zi ng apparatus assenbled wi th box-1ike f?amé:1 uni %Egneé”?(%)aifﬁgﬁgi n

claim 1l eithrespeeretdssd GrdneandmbeBs@Y rofhingSoly gistshfc&g aréﬁa 'f'&tc'%?(b)(ﬁggzn

whose ends of inner space function as joint portions i cal

deodor i ziofigseARPBS S §Re 3TaRERINGE WHth box-like franme units as clained in
claim1l1, wherein said joint (5) 1S nmade of plastic and portions (30) to be

j Qi nted with T.SfﬂiBjid-IQﬁfB‘alQﬁ'bHJ)ﬁgﬁné Zigﬂar%ftussgisgemfbigﬁitrﬁebn(}gﬁiilge4 rame units
o ‘as claimed in claim 1 or 6, wherein said frame 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 framé 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

cylindrical protrude (32) whose outer diameter (D1) fits for inner length (L3)
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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 wt H@OAU@IQ@QS' anme
units .as clained in claim8, wherein said portion (30) to be-jointed is
regul ar octahedron. protrude L(31) whose one or nore pairs of facing
surfaces (3l1la, 31b) parallel a pair of facing surfaces (5a, 5b) of said
joint (5) and length (L1) between the facing surfaces of said regul ar

oct ahedron protrude (31) fits for inner length (L2) of said joint portion
(28). 10. A Biological deodorizing apparatus assenbled with box-like frame
units as ef #aikddioint aloatnmg (28helf esai ds &ahepasiibeen (£)30) to be jointed is
~cylindrical protrude (32) whose outer dianmeter (D1) fits for inner length
(L3) 44 19 AUB.200Bidfogseild dp@lont z e hbma&a@)asgémba@hdwf‘ﬂhaﬁr&t(iﬁg@%a&é‘)-
11. A Biol ogical deodorizing apparatus assenbled with box-like frame units
as cl ai newhiitn asl aliaim8d inkessi B, shbekiROsdid LOi R ' are
columar protrude (32) which is tightly i?gjerﬁ:'?%)cl(?(%t g@gg?fgl%g%nﬁsgr i‘on
(28) of cdiutndr prexroeides) ¢Hich il tidhtBl AnQgi-Gal 1,48043Y! Zi:ng appar a ,
assenbl ed with box-1ike fr)arre uni t}séh;gyglngigfne ]irﬁ%c gfinﬁfgg\ﬁﬁg?@nn@séii d
seal panelf 6¢if) firsmshrped (@ fit for said open surface (15) of said
box-like frame unit (6), and a rimportion (34) is fixed to said box-1ike

f > unit (6)2.by gy 3 : ' . IS, | ed. 13.
A Bi ol ogi cal Goonor o be A pe BP AR B RRE ap AT itk oo T Trine

units as claimed in claim 1, wherein said seal panel (16) is shaped to fit

for said open surface (15) of said box-like frame unit (6), and a rim portion

(34) is fixed to said box-like frame unit (8) by rivets (35) so as said open-

surface (15) is sealed.

13. A Biological'deodorizing 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,
length (L4) between said inner and outer head portions (41, 42) fits for

thickness of a round frame (43) of said outer wall panel (37),
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uni-t$ as clainmed in claim1 or 12, wherein an outer surface of said seal
~panel - .(16) is covered by an outer-wall panel (37) fixed to said box-like
frame unit  (6) with heat insulator (36) provided on its |r||rtprA§J@17ﬂg§ 14.
A Bi ol ogical deodorizing apparatus assenbled with box-like frame units as
clainmed in claim113, wherein; said outer wall panel (37) is fixed to said
box-like frame unit (6) by binders (38), said binder (38) is made of

pl astic, 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, |length (L4)
bet ween said i nner and outer head portions (41, 42) fits for thickness of
a round franme?i{idgypupér diimktent(®4) wilsaipanesr K& pordSon X32AUS A Chor MHAE
outer diameter (N) of said outer head portion (42) is smaller than inner

di anmeter (D3) ofinaecidiemé@rp@d)oaf (Aziraflad yibe! @sf4d) o REFHAEALINY
t hrough the round franme (43) on inner surface of said outer wall panel

(37), inner |en@bhfc(ming)fthﬁodgackh@%ﬁﬁ@rfrélﬂ@)(zmidﬁhig&?iD%GH\%%eng @k

circular portion (45) is snmaller than outer dianeter sai
inner and out epub&adapPDikhens3fRl, 42), said fins (40) are elastically

defornmed and allow said stem (39) to be pressed into a through hole (47)
‘perforating tianerdbnsdl d.5HVF 4 158 pbr@UR UB) WRidBlontinues to said circular
' portion (45) is smaller than outer diameters (D2, D4) of said inner
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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iS'”A Bfological deodorizing apparatus assenbl ed wi th box-1ike frane units
as.claimed in claim1, wherein said cartridge (11) is placed across |Q§|de
of said box-like frame unit- (6) being pulled out free by dl@cﬁﬂ@G Ailer s

 (48) "of said outer frane (9) on horizontal guides (49) provided at said

box-like frame unit (6) 16. A Blologlcal deodori zi ng apparatus assenbl ed
with box-like frame wunits as clainmed in':claiml or 15, wherein;
supporting rods (50) are placed across sai d cartridge (11) at its top and
bottomportions at right angles to said blowin surface (14), several sheet
receivers (51) are placed across and carried by said supporting rods (50)
W th spacers (52 tmt weeérbothem.sheet receivers, said sheet (10) is supported
by own top and bottom edges tightly inserted respectively into each of

sai d sheet relfei ABisléFikhlf didogi Sag agHabeius é@séhrb?e(f‘li@tg% g ket ?f’a@
e

bottom 17. A Biological deodorizing apparatus assenbled with

frame uriniss as elamg@din B1LhA18) HovaRQAYE Sk r{1hdg a(l{%
partition nmenbers (54)nwh|8h is tlgﬁtly |nserf% |Epg g%géé% §¥ion each

top si denefibersalsh)siteh 1CEHMYSirsatle R likes gfo%%"g 250 SR NS00 o,

receivers (51) and whose top edge portions t

water. 18aidfsiid I%ff@érsmegsl%r B0 APRAL AT, & "Pegggv?%l%s]{aggw' whsser o

units as clainmed 1 n clai erern Sal nozz e

transpar egh Jfgh Yo on e Abeld LGRS $95) (QUS! 1 2 d upper surface of

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 su?face 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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.fdb"located said cartridges (11), fixed covering nozzles (56) fixed through

said ceiling panel (55), and rotor blades (58) rotate by vvatﬁr IA)@G g@@
- arranged -so as its axis of rotation are placed across openi g9 5

(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 inl et
portion (1), 1 ] i rd.d 3). . _series,
Bnd bi ol ogl carlg LSEGA, BIOBOKIAII AT SRA TS Ao BRI ey Wi e
of said portions is conposed of one or nore hexahedron box-like frame
units (6) constructed by connBXAGQIKEAaFRAMBAINIES and joints (5). Said
treating portion is constructed containing cartridges (11) being set by
several porous plastic sheets (1.0) in parallel with each other at a

di stance can be pulled out free in horizontal direction. Said treating
portion's blowoff surfaces (13) is %ﬁi&‘fd to I ower |ocated blowin

surfaces (14) of said outlet portion Firght. condi tion, and open

L NER RN TN S PR S IR
Flg. ,l 48 portion (2) and an outlet portion (3) in a series, and biologically deodorizes gas in said
‘treating portion. Each of frames of said portions is composed of one or more.
hexahedron box-like frame units (6) constructed by connecting frame members 4)
and joints (5). Said treating portion is construéted containing cartridges (11) being set
by several pordus plastic sheets ( 10) in parallel with each other at a distance can be
pulled out free in horizontal direction. Said treating portion’s blow-off surfaces (13)
1s connected to lc;Wer'locatcd blow-in surfaces (14) of said outlet portion in airtight

condition, and open surfaces (15) are sealed with seal panels (16). Water is supplied

to upper portion of said treating portion, and drained off through bottom portion.

Fig. 1
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