SPECI FI:CATI ON GARBAGE DI SPOSI NG DEVI CE | <.

BACKGROUND OF THE | NVENTI ON 1. Field of the Invention 5 Tie
present invention relates to a garbage di sposing device of an enef“&y
saving type which is capable of effici entI{( deconposi ng food wast es and
deodori zi ng unpl easant odor of a gas resulting fromthe deconposi tion.
2. Disclosure of the Prior Art 10 In the past, garbage di sposing

devi ces for deconposing food wast es by a deconposer or a nicrobial
transformati on have been known. SPRCIFIETFONe gar bage di sposing device
1C of the prior art is shown in FIG 11. The disposing device 1C

conprises a housiZARBAGE DESPOSING PEVIQE storing therein food wastes,
and a deconposer for deconposing 15 the food wastes placed in the vessel,

and an ozone deodori zer UBACIOGROUND'OFITHBEINVENTRONN air intake

port 11C and an air discharge port 12C. The vessel 20C has an air inlet
21C and an d . rFrldl et thi2lhvemdons I ncorporated in the housing 10C. Wod
chi ps carrying thereon m crobes are used as the deconposer. Nunmeral 90C

designates an  The present invention relates to a garbage disposing device of an

energy saving type which is capable of efficiently decomposing food
wastes and deodorizing unpleasant odor of a gas resulting from the
decomposition.
2. Disclosure of the Prior Art

10 In the past, garbage disposing devices for decomposing food
wastes by a decomposer or a microbial transformation have been known.
For example, a garbage disposing device 1C of the prior art is shbwn in
FIG. 11. The 'disposing device 1C comprises a housing 10C, a vessel
20C for'storing therein food wastes, and a decomposer for decomposing

15 the food wastes placed in the vessel, and an ozone deodorizer unit 50C.
The housing 10C has an air intake port 11C and an air discharge port
12C. The vessel 20C has an air inlet 21C and an air outlet 22C, and is
incorporated in the housing 10C. Wood chips carrying thereon
microbes are used as the decomposer. Numeral 90C designates an

20 agitator for agitating a mixture of the‘decomposer and the food wastes
in the véssel 20C. Numeral 3C designates a plaﬂar heater for heating
the decomposer in the vessel 20C.

An intake passage 16C is formed in the housing 10C to extend

from the air intake port 11C to the air inlet 21C for introducing a fresh

25  air into the vessel 20C. A heater 52C is arranged in the intake passage

16C to warm the fresh air. The warmed fresh air is useful to activate



20 agitator for agitating a m xture of the deconposer and the food wastes
in the vessel 20C. Nuneral 3C designates a planar heater for heating

t he deconposer in the vessel 20C. An intake passage 16C is forned
in the housing 10C to extend fromthe-air intake port 11Cto the air
inlet 21C for introducing a fresh 25 air into the vessel 20C. A heater 52C
i s arranged in the intake passage 16C to warmthe fresh air. The warned
fresh air is useful to_activate

- 2- tthe micrelpiad transformation iofither faatk wastes.vda pasticulan, avhea thsr |
when t he ar bage di sposjng device 1C is used at an oufdoor in w nter
season, a gar%&g ghspossmg QVéaefKSr#Stwdo%& %n@@taﬁpb iR YEINLEE SEASODCA

| owers an ef ficiency of the m crqhi al tr nsf or of the food
wastes. 5 G®ld arovupplied fsome QHF%}BPd%rt ciesSel §9ﬁf]&¢wemaphe i nt ake

assage 6C before the fresh air i |ntrodu to,the vessel 20C
!F\)Iurrergl oc etficigacy ok the micrgRigljrag M@n?ﬂ@fe&’@sﬂ)% W3Ste%n t he out si de
into the T |nttt% assa e 16C. An exha{h g(p E 4‘80 |nz {{ormed in the
housing 5 THEE @@%WM@ WAFm,Hg Geshint g thednieke FISSREF ge
port 12C. 10%Jﬁﬁotgeeﬁ)rentthe Tesh'air is I%rordeséléldti'nr%g théovrgststc]f ZW(? q\?lluarllleral 9C

transformati
designates a fan for sending the fresh air from the outside into the

intake passage 16C. An exhaust passage 40C is formed in the housing
10C to extend from the air outlet 22C to the air discharge port 12C.

10 Unpleasant odor in a gas resulting from the microbial transformation of
the food wastes is deodorized by the ozone deodorizer unit 50C
arranged in the exhaust passage 40C. Numeral 4C designates a fén for
giving a forced flow of the air exhausted from the deodorizer unit 50C
to the air discharge port'12C.

15 ' SUMMARY OF THE INVENTION

A primary object of the present invention is to provide a garbage
disposing device of an energy saving type from the viewpoint of
conservation of energy resources in recent years. That is, a garbage
disposing device comprises a housing having an air intake port and an

20  air discharge port, and a vessel mounted within the housing to store
therein food wastes. The vessel has an air inlet and an air outlet. An
intake passage is formed in the housing exteriorly of the vessel, and
extends from. the intake port to the air inlet for introducing a fresh air
into the vessel. An exhaust passage is formed vﬁthin the housing

25 exteriorly of the vessel to extend from the air outlet to the discharge

port for discharging therethrough an air containing unpleasant odor



the food wastes is deodorized by the ozone deodorizer unit 50C

arranged in the exhaust passage 40C. Nuneral 4C designates a fan for

giving a forced flow of the air exhausted fromthe deodorizer unit 50C

to the air discharge port 12C. 15 -3 SUMVARY COF THE

| NVENTI ON A primary object of the present invention is to provide
a garbage di sposi ng device of an energy saving type fromthe vi ewpoi nt
of conservation of energy resources in recent years. That is, a garbage
di sposi ng ddevetopedinithesvesseduhientp haldocgnpoasyion Dtﬁtthﬂequﬂrwaéﬁ@ﬁ-a&lmo
air discharge port, and a vessel nounted within the housing to, store

therei n f oogavbageslisposingdevicehaemprises aideosiorigar wnitavhichis dormed

i ntake passage is formed in the housing exterjorly of the vessel, and
extends frowitha catadyst for decomposingrtherunpleasant adosdadiedenter esh air
into the vessel. An exhaust passage is fornpd within the housing 25
exteriorly attivasingthelcatalysis end ar ¢asa foringarposating therenpthe catalyst

port for discharging therethrough an_air g¢ontai ni ng.unpl easant.odor,. .
-3 - 5 and thge hgater. The garbage dlsposfng device Of the present invention is

characterized in that the deodorizer unit is arranged in the exhaust
passage such that an outer surface of the case is exposed in the intake
passage, and the fresh air in the intake passage is warmed by a contact
with the outer surface of the case inevitably heated by the heater.

10 Therefore, it is possible to stably provide the warmed the fresh air into
the vessel to enhance the decomposition of the food wastes by
application of a waste heat given off from the case of the deodorizing
unit without arranging an additional heater in the intake passage. In
addition, since it is not necessary to take a space for arranging the

15 additional heater in the housing, there is an advantage of small-sizing
the garbage disposing device.

In a preferred embodiment-of the present invention, the intake
passage is formed in a clearance between the vessel and the housing to
extend from first and second air-intake ports formed in a bottom of the

20 housing to the air inlet of the vessel; and the exhaust passage is located
within the clearance to locate the deodorizer unit within the intake
passage for heat transfer between the case heated by the heater and the
fresh air being introduced through the intake passage. The garbage
disposing device includes a control unit for confrolling the heater. The

25. control unit comprises electronic components carried on a board. The
first air-intake port is located below the deodorizer unit to allow a part

of the fresh air to pass by the case of the deodorizer unit. The second



devel oped in the vessel due to a deconposition of the food wastes. The

gar bage di sposi ng device conprises a deodorizer unit which is forned

with a catal yst for deconposing the unpl easant odor, a heater for
activating the catalyst, and a case for ingorporating therein the catalyst
5 and the heater. The garbage disposing device of the present invention is
characterized in that the deodorizer unit is arranged in the exhaust
passage such that an outer surface of the case is exposed in the intake
passage, andir-intdkecpbriis locateddélovakke contrajamit tocalbed dypaat obthect
with the outer surface of the case inevitably heated by the heater. 10
Ther ef ore, ifreshs apotes pese byothst eldotroniovcompanenisaofdhet¢antrobaniti Ini nt o
t he vessel to, enhance the deconposition of the food wastes by

appl i cat i on this gasgysthe fresh ajr beingfintrodigeadhintodhe vwessel camcbe ovaunead
unit w thout arraqging an _additional heater in the intake $assage. In

addi tion, simeee efficienily bijeappligajionoof grwastesheatgiven aoff tiomribet he 15
addi tional heater in the housjng, .{here is an advantage of spmall-sizing

t he gar bage 4PCiEHE: CANRRICRES. in addition ton?neawgsf@r heategivemeth fom the t he

present inventio t he intake .. passage,.is forned in a c|earance between
the vessel &A8€t hr?o&%‘?aﬁntzﬁr unit.g mdrmgrfpfﬁheshe%tnaagaiedﬁaetamen theke

PO, O e 4% B3 ST 1y 2R U R, 5Pid hosSito el ST
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inside of the vessel to the discharge port through the deodorizer unit. In
particular, it is prefefred that a return path is provided to extend from
the exhaust passage at a portion between the blower and the deodorizer
unit into the vessel for returning a portion of the air being discharged
15 through the exhaust passage into the vessel as a forced return flow. The
return flow is mixed with the fresh air supplied into the vessel from the
intake passage to generate a convection of the mixed air in the vessel.
As a result, it is possible to avoid the occurrence of a situation that the
fresh air supplied in the vessel is instantly exhausted from the vessel
20 through the air outlet without most ofthe fresh air being effectively
used for the decomposition of the food wastes.
It is also preferred that the heater is of a U-shaped configuration
having a pair of legs, and fixed in the case of the deodoriier unit with
an open top end of the U-shape oriented in an ubstream direction of the
25 exhaust passage. It is also preferred that a flow splitter is placed near

the open top end of the heater in order to diverge the incomihg air flow

into sub-flows which pass by the legs of the heater, respectively. In this



of the fresh air to pass by the case of the deodorizer unit. The second

-4- air-intake port is located below the control unit to allow a
part of the fresh air to pass by the el ectronic conponents of the
control unit. In this case, the freshsair being introduced into the
vessel can be warned nore efficiently by application of a waste heat
given off fromthe 5 electric conponents in addition to the waste heat
given off fromthe . case of the deodorizer unjt. According to the heat
transfer betoassy thgee is an afeantage dmipbeair containing unpleasant odor dan
ossible to prevent  .an over heat of the electric conponents.
Pt is pref ergééuifmelaﬂmlmépdi@ the 1rsbaped heater bedore reachiagthe

upstream of the_deodorizer unit to give a forced flow of the air from
i nsi de of thealad¥%e| to the di scharge port through the deodorizer unit. In
return ovi.ded to extend from
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chamber is provided with a diluting fan which introduces a fresh air '
directly from outside of the housing for diluting an air emerging out of
the deodorizer unit by the fresh air. In addition, it is preferred that the
dilution chamber extends in a lengthwise direction crossing with a
10 direction of the air flow emerging out of the deodorizer unit and is
formed at opposite ends of the lengthwise direction respectively with
the discharge port and an air hole introducing the fresh air into the
dilution chamber. Moreover, it is preferred that a baffle is provided at
conjuncture of the deodorizer unit and the dilution chamber for
15 directing the air emerging out of the deodorizer unit towards the
discharge port, and the diluting fan is placed between the baffle and the
air hole for intrbducing the fresh air into the dilution chamber and
merging it with the air emerging out of the deodorizer unit.
In another preferred embodiment of the preset invention, the
20  heater is of a U-shaped configuration-having an open top end and a
closed bottom end, and fixed in the deodorizer unit with the open top
end oriented upstream of the exhaust passage and with the closed
bottom end directed to the catalyst. A blower is provided in the exhaust
passage upstream of the U-shaped heater to givé a forced flow of the air
25 from inside of the vessel through the deodorizer unit. A first
temperature sensor is provided adjacent the closed bottom of the U-

shaped heater upstream of the catalyst to give a heater temperature, and



return flowis mxed with the fresh air supplied into the vessel fromthe

I nt ake passage to generate a convection of the mxed air in the vessel.

As a result, it is possible to avoid the occurrence of a situation that the
fresh air supplied in the vessel is instanfgy exhausted fromthe vessel 20
through the air outlet w thout nost of the fresh air being effectively

used for the deconposition of the food wastes. It is also
preferred that the heater is of a U shaped _configuration having a pair
of legs, andafsecand temiperative sensordsquoveded adjacent dowmstreamofolhen t op
end of the U-shape oriented in _an upstreamdirection of the 25 exhaust
passage. |t icatalysbtprgivera eatalyst tempesaiurgl i Ateontrel pnilcisdpraseided to t he
open top end of the heater in order to diverge the incomng air flow

into sub-fl okOmMPaEnthecatalyst rempsgatuse wid theaheatertempearatues §or In this
- 5- case, there is an advantage fhat .the air cgntaining unpl easant
odor can re%@gglﬁmgcaréﬁgwrmdmmﬁ 1gmwhensthe,eatalyst tamperajugeisachi ng

tal yst. It is further preferred that a dilution
tcﬂgrrber i gaaﬁ‘pﬁsﬁéégap,{meater temperature, At'the"abnormaf’ cond?tlon, the

control unit stops a supply of electric current to the U-shaped heater and

the blower.

These and still other objects and advantages will become apparent
from the following description of the preferred embodiments of the
10 invention when taken in conjunction with the attached drawings.
BRIEF DESCRIPTION OF THE DRAWINGS
FIG. 1 is a perspective view of a garbage disposing device of the
present invention;
FIG. 2 is a cross section of the garbage disposing device;
15 FIG. 3 is a cross section of the garbage disposing device;
FIG. 4 is a cross section of an intake passage of the garbage disposing
device;
In FIGS. 5A to 5C, FIG. 5A is a cross-sectional view of a deodorizer
unit of the garbage disposing device, FIG. 5B is a temperature curve at
20 anormal condition of the deodorizer unit, and FIG. 5C is a temperature
curve af an abnormal condition of the deodorizer.unit;
FIG. 6 is a cross section of an exhaust passage of the garbage disposing
device; _
FIG. 7 is a partially bottom view of the garbage disposing device;
25 FIG. 8 is schematic diagram of a control unit of the garbage disposing

device;



5 exhaust passage downstream of the deodorizer unit. The dilution
chanber.is provided with a diluting fan which introduces a fresh air
directly fromoutside of the housing for diluting an air energi ng out of

t he deodorizer unit by the fresh air. In agdition, it is preferred that the
di l ution chanber extends in a |l engthw se direction crossing with a 10
direction of the air flow energing out of the deodorizer unit and is

formed at oppasite ends of the Iepgthw s directioq¥r SﬁectixFly W th

t he di schar gdGoP s meress-seetinpak view ladetyn pat pgé e Harbageo t he

di lution chapber., Moreoyer, it is preferred that a baffle is provided at
conj uncture BPPRIZIAEYEES:zer unit and the dilution chanber for 15
directing t ir_enmerging Qut of the deodorjzer unit towards the

di scharge patis. gﬁdst%ﬁaﬁﬁlﬁ Vi Gressasectionlaper shondag ame fe and the
air hole for introducing the fresh air, info the dilution chanper and
merging it XAOEIRN gilbegm%jagta Gilufing ductor e Earhage disposing |
anot her prefgrr.ed enhodi mrent of the preset invention, the 20 heater is of
a U shapéd 1GuABE on having an open top end and a cl osed bottom
end, and fi I n. t.he deodorizer unit wth the open to .end Loriented
upst r eam of Hite Lkris aspersnestive vigmet  sarbage slisRosig deviemoiihe pret: cd
to the catalyst. A blower is provided in the exhaust passage upstream
of the U sh d heater to give a forced flow of the air 25 fromi nside of

or ovi ded ad) acaiE MLBIL (HgS 6ottt ot P EFERREN ERTEREIRERES am of

the catalyst to gi h ture cand .. i '
e catalyst to givg & neal & senper . 3 garbage disposing device 1 comprises

10 a housing 10 having a lid 11, and a vessel 20 mounted within the
housing to store therein food wastes. The housing 10 has an air intake
port 12 and an air discharge port 13. The vessel 20 has an air inlet 21
and an air outlet 22. A decomposer 2 capable of providing a microbial
transformation of the food wastes is placed in the vessel 20. The

15 microbial transformation means that organic compounds contained in
the food wastes are transformed by the help of microbe’s enzymes. For
example, a sawdust carrying thereon microbes may be used as the
decomposer 2. In addition, a decomposer disclosed in Japanese Patent
Publication [KOKOKU] No. 2-30760 can be used. An agitator 90 is

20  arranged in the vessel 20 to uniforml}.;" inix the food wastes with the
decomposer 2. The agitator 90 is formed- with a horizontal shaft 91
rotatably supported about its axis to the housing 10, a plurality of
agitating rods 92 projecting from the horizontal shaft, and a drive unit
93 for rotating the horizontal shaft through a chain 94. Numeral 3

25  designates a planar heater attached to an outer surface of the vessel 20

to heat the decomposer 2.



- B- a second tenperature sensor is provided adjacent downstream of
t he catalyst to give a catalyst tenperature. A control unit is
provi ded to conpare the catalyst tenperature with the heater
tenperature for recogni zing an abnorregd. conditi on when the catal yst
tenperature is 5 lower than the heater tenperature, At the abnormal
condition, the control unit stops a supply of electric current to the
U-shaped heater and t he bl ower. These and still other
obj ect s and advanAapedsturelsemsoo#) ipattached to an innen surfaceldfdhiengessel
description of the preferred enbodi ments of the 10 invention when taken in
conj uncti on 2i0tte measare acmaisturaveontent of the decomposer 2BRAEEODERGRI®TI ON
OF THE DRAWNGS = FIG 1 is a perspective view of a gar bage di sposing
devi ce of ththe moisturs eontemtydheiplanar heaten 3; agitatora99y and asblawendof t he
gar bage disposing device, 15 FIG 3 is a cross section of the garbage
di sposi ng de¢xplained below, aan deacaontredleskbyiaeontrohmnitSake shessnada BIGt he
gar bage di sposi&g devi ce; In FIGS. BAto 5C, FIG 5A is a
cross- seci i ofal Numaeralt6 degignaies acsupplemental dieater arrangegeatdan prpperg
device, FIG 5B.is a tenperature curve at : .
portion of a side wall of the vessel 20. The supplemental heater 6 is
useful to prevent the occurrence of dew in the vessel 20 and enhance the
microbial transformation of the food wastes. The air outlet 22 and the
air inlet 21 are positioned behind a depending wall 14 of the housing 10
10 which extends along the circumference of a top opening of the vessel 20,
as shown in FIG. 4. Therefore, a fresh air is introduced into the vessel
20 from the air inlet 21 through a clearance 15 between the depending
wall 14 and the vessel, as shown by the arrow of FIG. 4. An air
containing unpleasant odor resulting from the microbial transformation
15 of the food wastes is exhausted from the air outlet 22 through the
clearance 15, as shown in FIG. 2.
A main intake passage is formed within the housing 10 exteriorly
of the vessel 20 to extend from the air intake port 12 to the air inlet 21
for introducing a fresh air into the vessel. An exhaust passage is formed
20 in the housing 10 with a duct 40 extéﬁding from the air outlet 22 to the
air discharge port 13 for discharging therethrough the air containing
unpleasant odor. In this garbage disposing device 1, a clearance 30
formed between a side wall of the vessel 20 and the duct 40 of the
exhaust passage and between a side wall of the housing 10 and the duct
25 is defined as the intake passage, as shown in FIG. 2. A deodorizer unit

50 is mounted in the exhaust passage. The deodorizer unit 50 comprises



20 a normal condition of the deodorizer unit, and FIG 5Cis a tenperature
curve at an abnormal condition of the deodorizer unit; FIG 6 is a
cross section of an exhaust passage of the garbage di sposing devi ce;
FIG 7 is a partially bottomview of the garbage di sposing device;, 25 FIG
8 is schematic diagramof a control unit of the garbage di sposing

devi ce; -7- FIG 9 is
a cross-sectional view of a return path of the garbage _di sposing
devi ce; alaGalysd Skfer pemiovahgthenoysleasani oder ofithe @indoibey an exhaust

extensi on tube connected to a diluting duct of the garbage disposing 5
devi ce; and dischargedthroughahgeaisghischazxgevpert 13, andar Uaghapéed heaite52
device of the prior art. DETAI LED DESCRI PTI ON OF PREFERRED
EMBODI MENTS arranged at the upstoeaimofitlss.catalyst 3p heajdhioagpsaliystparsd the déwi ce
1 conprises containing the unpleasant odor. The catalyst 51 is formed with a
5 honeycomb structure made of a ceramic material and platinum
deposited on the honeycomb structure.

The catalyst 51 and the U-shaped heater 52 are placed in a heater
case 56 having top and bottom openings for allowing the air being
discharged to pass through the U-shaped heater case. The U-shaped

10 heater 52 has a pair of legs 53 and an arcuate portion 54 therebetween,,
and fixed in the heater case 56 with an open top end of the U-shape
configuration oriented in an upstream direction of the exhaust passage,
and with the arcuate portion 54 directed to the catalyst 51, as shown in
FIG. 6. Numeral 55 designates a flow splitter placed near the open top

15 end of the U-shaped heater 52 in order to diverge the incoming air flow
into sub-flows which pass by the legs 53 of the U-shaped heater,
respectively. The sub flows diverged by the flow splitter 55 are
uniformly heated by the legs 53 of the U-shaped heater 52. The heater
case 56 is disposed such that an outer surface of the heater case is

20 exposed in the intake passage, and the fresh air in the intake passage is
warmed.by a contact with the outer surface of the heater case inevitably
heated by the U-shaped heater 52. In other words, the outer surface of
the heater case 56 exposed in the intake passage effects as a waste-heat
recover section. Alternatively, the intake passage may by be formed by

25 an intake duct extending from the air intake port 12 to the air inlet 21

such that an outer surface of the heater case 56 is exposed in the intake



10 a housing 10 having a lid 11, and a vessel 20 nounted within the
housing to store therein food wastes. The housing 10 has an air intake
port 12 and an air discharge port 13. The vessel 20 has an air inlet 21
and an air outlet 22. A deconposer 2 capallpe of providing a m crobial
transformation of the food wastes is placed in the vessel 20. The 15
m crobi al transfornmation neans that organic conpounds contained in t he
food wastes are transforned by the help of mcrobe's enzynes. For
exanpl e, a $@dust carrying thereon nicrobes may be used as the
deconposer 2. In_addition, a_deconposer disclgsed, in Japanese Patent
Publ i cati on [ KOKDREjcomtrobugit78aseiesiheneen eleetrigrompanasiforoo arranged
in the vessel 20 to uniformy mx the food wastes with the deconposer
2. The agit goatralding the Unshapednheates 52 oAmpddHierabair-intaketpard A6, is
supported about its axis to the housing, 10, a plurality of %?itating

€

rods 92 projffesmesyin thenboktomns thmhansingd0: Acleasange 3d form 93 for

rotating the horizontal shaft through a chain,94. Nunmeral 3 25 designates a
pl anar héat &ctieeacHicielestre ermponsats aad %ﬁl(?%valﬁggéﬁeimusmgﬂé heat the

decomposer %l'efined as a supplemental intake passage. A fresh air intro&gc_:ed in the
supplemental intake passage is exposed to the electric components, and
warmed by a waste heat resulting from the electric components during
an operation of the garbage disposing device 1. The warmed fresh air in

10 the supplemental intake passage is joined with the fresh air flowing in
the main intake passage, and then introduced into the vessel 20. Since
the electric components are air-cooled by the air flow in the
supplemental intake passage, it is possible to prevent an overheat of the
control unit 5.

15 The blower 4 is arranged at the upstream of the deodorizer unit 50
in the duct 40 of the exhaust passage to give a forced flow of the air
containing unpleasant odor to the deodorizer unit 50. The blower 4 is
controlled to have a discharge rate within a range of 20 to 100 liter/min.
For example, when the discharge rate is 20 liter/min, the blower 4 is

20 capable of removing the moisture at a“rate of about 800 to 900 g/day.
Numerai 7 designates a filter for preventing an infrusion of the
decomposer 2 into the duct 40. Numeral 17 designates an opening for
returning the-decomposer caught by the filter to the vessel 20.

A return path 41 is provided to extend from the duct 40 of the

25  exhaust passage at a portion between the blower 4 and the deodorizer

unit 50 into the vessel 20 for returning a part of the air being discharged



A noi sture sensor 70 is attached to an inner surface of the vessel 20
to neasure a noisture content of the deconposer 2. According to t he
noi sture content, the planar heater 3, agitator 90, and a bl ower 4
expl ai ned bel ow, can be controlled by a coggrol unit 5 as shown in FIG 5
8. Nuneral 6 designates a suppl enental heater arranged at an upper

portion of a side wall of the vessel 20. The suppl enental heater 6 is
useful to prevent the occurrence of dew in the vessel 20 and enhance the

m crobi al tr dhefughrthé exhaust ipassagel intos the vessel a8 a foucedrenrmaflow.nd'he
air inlet 21 are positioned behind a depending wall 14 of the housing 10 10
whi ch ext endginflovginghinto thruwessedriz® tbfough the opturinnpathf 41 e miseexd wikh,

as shown in FIG_ 4. Therefore, a fresh air is introduced into the vessel

20 fromthe &he freghainintroduoed intethevassel 208 theovgh the radr deledriZil bg

Gont ai ni ng. ugERERE ComiectieniDE the mixad afeinihs yossel. ThagEommpat 15
o] cbr ancos 1515 RscBHolmay hLAGIGEation that the froshuaiy inroducsyhis she vessebr med
D LBy drontnd S S 22 SmaeRb
40 ext enai ngUPPAIOF HBeAPFCrIAL transTpEmakon of The AORRSTARSe port 13 for
gar bage di Sposi nol e EABag¢ dioppsiEAEEiant has 2 SHfing dss 40 extenslinga |
OF e 1255 nd Lhe LUSh 0. o0t 0B cormel BELRH AREESSS BN hieaig 107
passage, &S S0MOwn ih F1G27, to the 93 disthatge port 13. A diluting fan 61 is

disposed in the dilufing duct 60 to introduce a fresh air directly from

outside of the housing 10 through the second air-intake port 18 for

diluting the air emerging out of the deodorizer unit 50 by the fresh air.

The duct 40 of the exhaust passage is joined with the diluting duct 60;

15 at the downstream of the deodorizer unit 50 and between the diluting

fan 61 and the air discharge port 13. For example, when a hot air of 250

°C emerging out of the deodorizer unit 50 flows into the diluting duct

60 at a discharge rate of 20 liter/min of the blower 4, and a fresh air of

30 °C is introduced into the diluting duct at a rate of 200 liter/min by

20 the diluting fan 61, it has been confirfiled that the hot air of 250 °C is

mixed with the fresh air of 30 °C, and a mixed air of about 50 °C is

discharged through the discharge port 13 at a discharge rate of 220

liter/min. Thus, it is preferred that the diluting fan 61 and the blower 4

are controlled by the control unit 5 such that an amount of the air flow

25 produced by the diluting fan is greater than that of the air flow produced

by the blower. In FIG. 7, numeral 19 designates a waterproof wall



50 is mounted in the exhaust passage. The deodorizer unit 50 conprises

-9- a catalyst 51 for

di scharged t
arranged at
containing t
honeyconb st

on the honeyconb structu
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measure a temperature of the U-shaped heater. A supply of electric
current to the U-shaped heater 52 is controlled by the control unit 5
according to a temperature value measured by the first temperature
sensor 71. A second temperature sensor 72 is disposed adjacent the
catalyst 51 in the deodorizer unit 50 to measure a temperature of the
catalyst. The catalyst temperature measured by the second temperature
sensor 72 is compared with the heater temperature measured by the first
temperature sensor 71 at the control unit 5. When the catalyst
temperature is higher than the heater temperature, as shown in FIG. 5B,
it is regarded as a normal condition of the deodorizer unit 50. On the
other hand, when the heater temperature is higher than the catalyst
temperature due to an accident such as a clogging of the filter 7, as
shown in FIG. 5C, it is regarded as an abnormal condition of the
deodorizer unit 50. At the abnormal condition, the control unit 5
responds to stop the supply of electri¢: current to the U-shaped heater 52
and the i)lower 4. Numeral 57 designates a température fuse responding
to an abnormal condition of the U-shaped heater 52. For example, the
temperature fuse 57 will operate at a temperature of 390 °C.

A third temperature sensor 73 is arranged at the upstream of the
diluting fan 61 in the diluting duct 60 to measure a temperature of the

outside air. When a temperature value measured by the third

renovi ng the unpl easant odor of the air to be

d

55



I nto sub-fl ows which pass by the | egs 53 of the U shaped heater,
respectively. The sub flows diverged by the flow splitter 55 are
uniformy heated by the I egs 53 of the U shaped heater 52. The heater
case 56 is disposed such that an outer surfigce of the heater case is 20
exposed in the intake passage, and the fresh air in the intake passage is
warnmed by a contact with the outer surface of the heater case inevitably
heated by the U shaped heater 52. In other words, the outer surface of
the heater ca@@magsqso&as ilawercthagm: apsedetermineds temperaiyre vatue cthecat
recover section. Alternatively, the intake passage may by be formed by 25
an int ake du@tlpphmﬁmaﬂgfxcamé reayibe fnEHOBRE aﬁzppéytq{eelﬁptncrqmeut&
such that an oujer surface of ,the heater case 56 is exposed, in the intake
- 10- tQud p.supplementai heateioi ingreased. Altarnativelyndhedhiseharge i c
heater 52. An additi onal
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the third temperature sensor 73 is higher than a predetermined
temperature value, it is assumed that the diluting fan 61 stops for some
reason, or the air discharge port 13 is closed for some reason. In this
case, the control unit 5 stops the supply of electric current to the U-
10 shaped heater 52, the blower 4 and the diluting fan 61 to provide a safe
operation of the garbage disposing device 1.

In FIG. 6, numeral 62 designates a baffle provided at conjuncture
of the duct 40 of the exhaust passage and the diluting duct 60 for
directing the air emerging out of the deodorizer unit 50 towards the air

15 discharge port 13. Numeral 63 designates an air vent formed in the
diluting duct 60 adjacent to the third temperature sensor 73 and between
the second air-intake port 18 and the diluting fan 61. For example,
when the diluting fan 61 stops for some reason, there is a possibility of
causing a back flow of the discharge gas in the diluting duct 60. In this

20 case, a portion of the back flow will be exhausted from the air vent 63
after passing by the third temperature sensor 73. Therefore, a high
temperature of the back flow can be detected by the third temperature
sensor 73. According to an output of the third temperature sensor 73
informing the unusual state in the diluting duct 60, the supply of electric

25 current to the U-shaped heater 52 is stopped by the control unit 5.

The garbage disposing device 1 has a switch 8 for selectively



defined as a supplenental intake passage. A fresh air introduced in the
suppl enental intake passage is exposed to the electric conponents, and

war med by a waste heat resulting fromthe el ectric conponents during

an operation of the garbage disposing devibe-1. The warnmed fresh air in 10
t he suppl enental intake passage is joined wwth the fresh air flowng in
the main intake passage, and then introduced into the vessel 20. Since
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air being dit%?r?ﬁerl%?gre higher than the first temperature, e.g., 250 °C. About 90 %
of sulfur and about 90 % of ammonia in the air containing unpleasant
10 odor can be removed by the heated catalyst 51 at the high deodorizing
mode. When the high deodorizing mode is adopted, it is preferred that
the high deodorizing mode is automatically turned off after the elapse of
a predetermined time period, e.g., 48 hours. If necessary, an ammonia
content in the gas being exhausted from the vessel 20 may be detected
15 by an ammonia sensor (not shown), and the low and high deodorizing
modes may be automatically switched according to the ammonia
content. |
The blower 4 can be controlled by the control unit 5 according to
the following manner. When the catalyst temperature measured by the
20 second temperature sensor 72 is smaller than a predetermined
temperal.:ure, the blower 4 is controlled to increasé a discharge rate for a
constant time period. When the catalyst temperature measured by the
second temperature sensor 72 does not reach the predetermined
temperature within the time period, the supply of electric current to the
25 U-shaped heater 52 and the blower 4 is stopped by the control unit 5.

For example, when the discharge port 13 is accidentally closed by an



through the exhaust passage into the vessel as a forced return flow The
air flowing into the vessel 20 through the return path 41 is mxed with

the fresh air introduced into the vessel 20 through the air inlet 21 to
generate a convection of the mxed air in-the vessel. The return path 41 5
is useful to avoid a situation that the fresh air introduced in the vesse
20 is instantly exhausted fromthe air outlet 22 without being effectively
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operation of the garbage disposing device 1. Alternatively, the supply
10 of electric current to the U-shaped heater 52 and the blower 4 may be
stopped immediately when the catalyst temperature detected by the
second temperature sensor 72 is smaller than a predetermined
temperature. The control unit 5 operates not to respond to the detected
temperature until after an elapse of a predetermined time from the start
15 of the garbage disposing device 1.

In addition, it is preferred that the control unit 5 samples the
catalyst temperature detected by the second temperature sensor 72 at an
interval of several minutes and determines an abnormal condition to
stop operating the U-shéped heater 52, the blower 4, and the diluting fan

20 61, only when all of some successively detected temperatures, e.g., five
successively detected temperatures, are smaller tﬁan a predetermined
temperature. Therefore, even when two or three successively detected
temperatures-are smaller than the predetermined temperature due to the
influence of a gust of wind, the control unit 5§ will not regard the

25 situation as the abnormal condition. It is also preferred that when the

catalyst temperature detected by the second temperature sensor 72 is



di scharged through the discharge port 13 at a discharge rate of 220
liter/mn. Thus, it is preferred that the diluting fan 61 and the bl ower 4
are controlled by the control unit 5 such that an anmount of the air flow 25
produced by the diluting fan is greater thaé-that of the air flow produced
by the blower. In FIG 7, nuneral 19 designates a waterproof wall

-12- forned on the bottom surface of the housing 10 to prevent t he

i ntrusion ter , rain water, into the

t hrough the &‘é‘é’&ﬁd apmdeqeﬁmnegﬁ@mpqr@ture c.g., 1(%Atlruf‘r g‘l‘?ﬁé?‘ﬁture
sensor 71 is |spos d at t side of the 5 arcuate ortjon 54 of the
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compared wit hu&sﬁehﬁ%t etecFerH)g{ ﬁal y niﬁil sur noo %c]elr(rhsng to this
temperature difference, it is possible to self-check whether the third
temperature sensor 73 is normally operating. That is, the control unit 5
obtains a digital value converted from an analogue value of the

10 temperature detected at each of daily night and noon by the third
temperature sensor 73. The control unit § provides a difference
between two successively obtained digital values. When the difference
is equal to or greater than a predetermined value, the control unit 5
regards that the third temperature sensor 73 normally operates.

15 However, when the difference is less than the predetermined value, the
control unit 5 determines that the third temperature sensor 73 is in an
unusual state, and stops the supplies of electric current to the U-shaped
heater 52, the blower 4, and the diluting fan 61. Thus, the self-
diagnosis of determining a failure of the third temperature sensor 73

20 will promlse a safe operation of the garbage dlsposmg device 1.

The U-shaped heater 52 can be controlled by the control unit 5
such that the supply of electric current to the U-shaped heater is stopped
when a temperature value except for a predetermined témperature range
is detected by at least one of the first and second temperature sensors

25 (71 and 72). In addition, it is preferred that the supply of electric
current to the U-shaped heater 52 is stopped by the control unit 5 when



tenperature sensor 71 at the control unit 5. Wen the catal yst

tenperature is higher than the heater tenperature, as shown in FIG 5B, 15
it is regarded as a normal condition of the deodorizer unit 50. On the

ot her hand, when the heater tenperature isi7?i gher than the catal yst
tenperature due to an accident such as a clogging of the filter 7, as
showmn in FIG 5C, it is regarded as an abnormal condition of the

deodori zer uniit 50. At, the ahnormal cqQndition,, the control uniBtFS éo
responds t o &€BE radodsHPL wWathig 2 predetermingd; range: nEouexaspple, ehenans?

and the blower 4. Nyner 57 desi gnates. a tenpergture fuse respondjn
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diluting fan,61 jn the. diluting duct 60 to neasure a tmpgéaltzljre of the
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electric curgSibe less than a lower limit of the predetermined range. Since such a
low duty ratio is regarded as unusual, the supply of electric current to
the U-shaped heater 52 is stopped by the control unit 5. On the other
hand, when the amount of air flow produced by the blower 4 is

10 increased as a result of an accident such as a back flow of the di-scharge
gas or a failure of the blower, the temperature value detected by the first
or second temperature sensor (71 or 72) comes to be lower, so that the
duty ratio will be higher than an upper limit of the predetermined range.
Since such a high duty ratio is regarded as unusual, the supply of

15 electric current to the U-shaped heater 52 is stopped by the control unit
5.

If necessary, a flow regulator 45 may be mounted at conjuncture of
the duct 40 of the exhaust passage and the return path 41, as shown in
FIG. 9. The flow regulator 45 is biased by a spring (not shown). When

20 an amount of air flow produced by the'blower 4 is decreased, the flow
regulatof 45 is moved by the spring such that an a'mount of air flow
introduced into the return path 41 is kept constant. On the contrary,
when the amount of air flow produced by the blower 4 is increased, the
flow regulator 45 is moved against the spring bias by the air flow so

25 that the amount of air flow introduced into the return path 41 is kept

constant.



to the supplenental heater is increased. Alternatively, the discharge

rate of the blower 4 may be reduced when the tenperature of the outside 5
air is low. On the other hand, when the tenperature val ue neasured by

the third tenperature sensor 73 is higher than a predeterm ned

tenperature value, it is assuned that the diluting fan 61 stops for sone
reason, or the air discharge port 13 is closed for sonme reason. In this
case, the control unit 5 stops the supply-dB-electric current to the U- 10
shaped heater 52, the blower 4 and the diluting fan 61 to provide a safe
operation of the garbage di sposing device 1. In FIG 6, nuneral
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temperature ghdtd&ed can be detected by the third tenperature
sensor 73. Accofgﬁ%gﬁfglgﬁﬂ%%tput of the third tenperature sensor 73

inform ng the unusual state in the diluting duct 60, the supply of electric
25 current to the U shaped heater 52 is stopped by the control unit 5.
The garbage di sposing device 1 has a switch 8 for selectively



-14 - operating the device at a | ow deodori zing node and a high

deodori zi ng node. At the | ow deodorizing node, the U shaped heater 52
i s heated at a first tenperature, e.g., 150 [err]C 1|In case of using
pl ati num as the catal yst 51, about 90194 of sul fur and about 30 % of

amonia in the air 5 containing unpl easant odor being discharged fromthe

vessel 20 can be renoved by the heated catal yst ﬁmnm :“HH
deodori zi ng de.. At the . hi gh deodori zi ng node, m mll"eua" er 52
i s heated at%@é@dﬂélmed ISt enperature hi gher than the* fi% st t&nperature,
e. 0., 250 [err]C. About 90 % of sulfur and about 90 % of ammonia in

the air containing unpleasant 10 odor can be renoved by the heated catal yst
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an intake passage formed in said housing exteriorly of said vessel and

extending from said intake port to said air inlet for introducing a
fresh air into said vessel;

10 an exhaust passage formed within said housing exteriorly of said vessel
to extend from said air outlet to said discharge port of said housing
for discharging therethrough an air containing unpleasant odor
developed in said vessel due to a decomposition of said food
wastes;

15 a deodorizer unit comprising a catalyst which decomposes said
unpleasant odor contained in the air being discharged, a heater for
activating said catalyst, and a case for incorporating therein said
catalyst and said heater;

wherein said deodorizer unit is arranged in said exhaust passage such

20 that an outer surface of said case:is exposed in said intake passage,
and the fresh air in said intake passage is warmed by a contact
with the outer surface of said case inevitably heated by said heater

to enhance the decomposition of said food wastes.

25

2. The garbage disposing device as set forth in claim 1, wherein said



the foll owing manner. Wen the catalyst tenperature measured by the 20
second tenperature sensor 72 is smaller than a predetermned

tenperature, the blower 4 is controlled to increase a dmﬂwnutlllﬁﬂm““" a
s *

constant time period. \Wen the catalyst tepperature measyt

second tenperature sensor 72 does not reach the predeterm ned

tenperature within the time period, the supply of electric current to the
ZSWB-shaped heater 52 and the blower 4 is stogped by the control unit 5.

For exanpl e, inipke nassagessHormedin a algarance betwaen sajd yessebiand said
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passage, said device including a control unit for controlling said heater,
said control unit comprising electronic components carried on a board,
said first air-intake port being located below said deodorizer unit to
10 allow a part of the fresh air being introduced to pass by said case of said
deodorizer unit, said second air-intake port located below said control

unit to allow a part of the fresh air to pass by said electronic

components of said control unit.
15

3. The garbage disposing apparatus as set forth in claim 1, wherein
said vessel is provided at its upper portion with an auxiliary heater for
heating the air inside of said vessel.

20

4. The garbage disposing device as set forth in claim 1, further
including a blower arranged in said exhaust passage upstream of said
25  deodorizer unit to give a forced flow of the air from inside of said

vessel through said deodorizer unit.



10 of electric current to the U shaped heater 52 and—the—blewer—4-nay be

st opped i medi ately when the catal yst tenperature de
second tenperature sensor 72 is smaller than a predaﬂmﬂﬂmmlﬂmum
tenpgrature. The control unit 5 operates-net to respond @otthe detect ed

tenperature until after an el apse of a predetermned time fromthe start 15

of the garbage disposing device 1. In addition, it is preferred
that the control unit 5 sanples the | catal yst .tenperajure detected by
the second tenfheagarbageedisposing devige as setiforth inclam b \WEASTEW dut es and
determ nes an abnormal condition to stop .operating the U shaped.heater

52, the bl owetum patluis peovided togxtend fromisaigxhayst Passageralsa pertion

successi vel i) detected tenperatures, e, g., five . . stucce si vel deet ected

t enper at ur edetwieenssaid blowenand spiddeodopizeyunit inteRaad ¥esSe! 19her ef or e,

even when two or .three succesgiyvel ef ect.ed t eraiures- _are smaller
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6. The garbage disposing device as set forth in claim 1, wherein said
10 heater is of a U-shaped configuration having a pair of legs and is fixed
in said deodorizer unit with an open top end of the U-shape oriented in
an upstream direction of said exhaust passage, a flow splitter means
being placed near said open top end of said heater in order to diverge
the incoming air flow into sub-flows which pass by said legs of said

15 heater, respectively.

7. The garbage disposing device as set forth in claim 1, further
20 including a switch for selectively operating said device at a high

deodorizing mode and a low deodorizing mode.

25 8. The garbage disposing device as set forth in claim 7, wherein
said heater is controlled to heat said catalyst to high and low

temperatures respectively in said high and low deodorizing modes, a



| ower than a predeterm ned%re e g., 100 [err]C, even after the
el apse of a presc ti ne duration, 10 mnutes, fromthe start of

t he garbage di spo(s’mﬁz IHMUme control unit 5 stops the supply of

el ectric current eater 5222-5 In general, there is
a difference between terrper at dre$ of the outside air detected at daily
ni ght and noon. Accordi ng to this terrperature difference, it is
possible to felf check t he thi.r sensor
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val ue conver g%ﬁfron1an anal ogue val ue of the 10 tenperature detected at
each of dailb éht and noon by the third tenperature sensor 73. The
control unit 5 provides a difference bet ween two successively obtained
digital values. Wen the difference is equal to or greater than a
predet erm ned val ue, the control unit 5 regards that the third
tenperature sensor 73 normally operates. 15 However, when the difference
is less than the predeterm ned val ue, the control unit 5 determ nes
that the third tenperature sensor 73 is in an unusual state, and stops

the suppliesgQofTigd ggf[,hgeqﬂg gtgﬁe seﬁ §gpp‘§ghdn Clal?ﬁﬁheolflﬁi}e t he bl ower

4, and the dilutin an i agnosi s {ermnlnga

failure of tfirlhling at @A é'ﬁ@m%‘?%iaﬂg”e@@n s4id |exﬂ’fa?1$hzﬁ[$fa§ Sped heat er

operation of the garbage di sposing device

52 can be codéwaistRAmMof i dCAESAGHize uhif said diliftioh Maphbér provided

electric current to the U shaped heater S st opped when a“tenperature

val ue exceptwitlr aalipudgtfannwhéch tiatherliies £ ffeshosir directty FebAf batsig é’f
| east one of the first and second tenperature sensors 25 (71 and 72).

addi ti onjo i ttheshpusing feddiluwing tiee aieinerginglovt of said desd6rigst uhdt b?e
U- shaped heatherf 52h| s stopped by the control unit 5 when
the fresh air.

15 10. The garbage disposing device as set forth in claim 9, wherein said
dilution chamber is provided with a temperature sensor upstream of said
diluting fan to give a temperature of the fresh air being introduced in

said dilution chamber.

20

11. The garbage disposing device as set forth in claim 9, wherein said
dilution chamber extends in a lengthwise direction crossing with a
direction of the air flow emerging out of said deodorizer unit and is

25 formed at opposite ends of said lengthwise direction respectively with
said discharge port and an air hole introducing the fresh air into said

dilution chamber, a baffle being provided at conjuncture of said



-17- a du{—y_iati a_is not within a predeterm ned range. For exanple,

—

when an Q of air flow produced by the blower 4 is reduced as a

result of an mm"mmﬁs a clogging of the filter 7, the
tenperature valu y the fi.pgt. or second tenperature sensor
(71 or 72) comes to 5 bé hf ghtr, so that the duty ratio, i.e., a supply
rate of electric current, w | | belessthanalower limt of the

predeterm ned range. Since such a w duty ratjio i s regarded as .
unusual , t hdeodesizeronni| and spid d@ﬂrutm Chamber famdirectingpih@ aisfmergng s

stopped by the control unit 5. On the other hand, when anpun
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Si nce such a h h dutﬁ %’EI 0, recélarded s unusual , the supply of 15

el ectri cocuf®@ 0 [S%&dﬁ’ LZGLUBB. | 5 st opped by the control unit

5.

12. The garbage disposing device as set forth in claim 10, wherein said
10  dilution chamber is provided with an additional air hole opposite of said
discharge port and adjacent to said temperature sensor fixed between

said diluting fan and said air hole.

15
13. The garbage disposing device as set forth in claim 1, further
including an extension exhaust tube connected to and extending from
said discharge port, said extension exhaust tube incorporating an
additional blower for discharging the air out therethrough.

20

14. The garbage disposing device as set forth in claim 1, wherein a
temperature sensor is provided adjacent to said .catalyst of said

25 deodorizing unit to give a detected temperature of said catalyst, and a
control unit being provided for controlling to stop operating said heater

when the detected temperature does not reaches a predetermined



| f necessa%y——a—%kewregulairer 45 may be nounted at conjuncture of t he
duct 40 of ge and the return path 41, as shown in

FIG 9. Th ,“ m'[,i M 5 is biased by a spring (not shown). When 20
an anmount of+* aicr ed by the blawy- 4 is decreased, the flow .
regulator 45 is rmved by the spring such that an anmount of air flow

I ntroduced into the return path 41 is kept constant. On the contrary,

when the amount of air f|ow produced by _.the blower 4 is increased, .the

f1 ow regul attgmmmtgrwmlmga}rﬁ§erlbﬁd tima durafien frgm the start pfsaido 25

that the anount, of air flow introduced into the return path 41 is kept
const ant . evice. - 18- An

ext ensi on exhaust tube 80 rmay be detachably connected to the di schar ge
port 13 through an adapter 81, as shown in FIG 10. It is preferred that
an additional blower 82 is arranged in the adapter 81 to prevent the
occurrence of a back flow of the discharge gas. By the use

5
15. The garbage disposing device as set forth in claim 14, wherein said
control unit operates to vary a duty ratio of electric current being fed to
said heater for controlling the temperature of said catalyst in response
to said detected temperature, said control unit stopping to operate said

10 heater when said duty ratio goes beyond a predetermined range.

16. The garbage disposing device as set forth in claim 9, wherein a
15 control unit is provided to give an amount of the air flow produced by
said diluting fan greater than that of the air flow produced by said

blower.

20
17. The garbage disposing device as set forth in claim 16, wherein a
temperature sensor is provided adjacent to said catalyst of said
deodorizing unit to give a detected temperature of said catalyst, and a
control unit being provided to increase the amount of the air flow

25 produced by said blower for a prescribed time duration when the
detected temperature is less than a predetermined temperature, and stop

operating said heater when the detected temperature does not reach the



5 of the exhaust—tube-80,—-the—garbage di sposing device 1 nmay be pl aced
- 19_

and used in a h

VWhat is clali madﬂlﬂ"”"l""l""MJ”“'gar bage di sposi ng devi ce which conprise
a housing having*antai¥ imtake=*port and amsir discharge port; 5 a vessel
nounted within said housing to store therein food wastes, said

vessel having an air inlet and an air outlet an intake passage forned

in said housing, exteriorly of said ve extendi.ng from said
i ntake port Rigdeliermined |t%merﬁburq thflv ngr&scrlbed time APERKORi r i nt o

said vessel; 10 an exhaust passage fornmed within said housing exteriorly

of said vessel to extend fromsaid air outlet to said discharge
port of said housing for discharging therethrough an air
cont ai ni ng unpl easant odor devel oped in said vessel due to a

deconposition of said food

5 18. The garbage disposing device as set forth in claim 14, wherein said
control unit operates not to respond to the detected temperature until

after an elapse of a predetermined time from the start of said device.

10
19. The garbage disposing device as set forth in claim 17, wherein said
control unit samples the detected temperature at an interval of several
minutes and determining an abnormal condition to stop operating said
heater, said blower, and said diluting fan only when all of some

15 successively detected temperatures do not exceed a predetérmined

temperature.

20 20. The garbage disposing device as-set forth in claim 10, further
including a control unit which obtains a digital value converted from an
analogue value of the temperature detected at said temperature sensor at
each of daily night and noon as indicative of the temperature of the
outside air, said control units giving a difference between two

25 successively obtained digital values and making a self-diagnosis of
determining a failure of said temperature sensor to stop operating said

heater, said blower, and said diluting fan when said difference is less



wastes; 15 a deodorizer unit conprising a catal yst which deconposes said
unpl easant odor contained in the air being discharged, a heater for
activating said catalyst, and a case for incorporating therein said

catal yst and said heater; wherein said deodorizer unit s arranged in
sai d exhaust passage such 20 that an outer surfac j |
exposed in said intake passage, -20d the fresh’ﬂlmlmm,m‘ﬂmi&ﬂﬂke
passage is warned by a contact with the outer surtace

case inevitably heated by said heater to enhance the
deconposition of said food wastes. 25 2. The garbage di sposing
devi ce as se&haﬂbﬁm{eﬁﬁtmmﬁdlyaﬁﬁerei n said

-20 -

s 21. The garbage disposing device as set forth in claim 1, wherein said
heater being of a U-shaped configuration having an open top end and a
closed bottom end and fixed in said deodorizer unit with said open top
end oriented upstream of said exhaust passage and with said closed
bottom end directed to said catalyst, a blower being provided in said

10 exhaust passage upstream of said deodorizer unit to give a forced flow
of the air from inside of said vessel through said deodorizer unit, a first
temperature sensor provided adjacent said closed bottom of said heater
upstream of said catalyst to give a heater temperature, a second
temperature sensor being provided adjacent downstream of said catalyst

15 to give a catalyst temperature, a control unit being provided to compare
said catalyst temperature with said heater temperature for recognizing
an abnormal condition when said catalyst temperature is lower than said
heater temperature, said control unit responding to said abnormal
condition for stopping said heater and said blower.

20

22. The garbage disposing device as set forth in claim 1, wherein a
decomposer capable of providing a microbial transformation of said
food wastes is placed in said vessel. |

25



I nt ake passage is forned in a clearance between said vessel and said
housing to extend fromfirst and second air-intake ports forned in a
bottom of said housing to said air inlet, and wherein said exhaust

passage is located within said clearance to | ocate said deodorizer unit 5
wi thin said intake passage for heat transfer between said case heated by
said heater and the fresh air being introduced through said intake
passage, said device including a control unit for contro ;gﬁﬁqg
said control unit conprising electronic cor?pnents car

said first air-intake port being |ocated belTow said depdg s ' to 10
allow a part of the fresh air being introduced to pass by said case of said
deodori zer unit, said second air-intake port |ocated bel ow said control

unit to allow a part of the fresh air to pass by said electronic

conponent s of GARBAGE MISPOSING .DEVICE 3. The garbage di sposing
apparatus as set forth in claiml, wherein said vessel is provided at

iO]'E SsngeLess%hWA&TaE)Pa%E ﬁié&&&ﬂRﬁor heating the air inside

A garbage disposing device of an energy-saving type comprises a
housing having an air intake port and an air discharge port, and a vessel
5 mounted within the housing to store therein food wastes. The vessel
has an air inlet and an air outlet. An intake passage is formed in the
housing to extend from the intake port to the air inlet for introducing a
fresh air into the vessel. An exhaust passage is formed within the
housing to extend from the air outlet to the discharge port for
| _io discharging therethrough an air containing unpleasant odor resulting
from a decomposition of the food wastes. A deodorizer unit comprises
a catalyst for decomposing the unpleasant odor in the air, a heater for
activating the catalyst, and a case for incorporating therein the catalyst
and the heater. In the present invention, the deodorizer unit is mounted
15 in the exhaust passage such that an outer surface of the case is exposed
in the intake passage, and the fresh air in the intake passage is warmed
by a contact with the outer surface of the case inevitably heated by the
heater to enhance the decomposition of the food wastes. This brings an
energy conservation by application of a waste heat given off from the
20  case of the deodorizing unit. '
——

en Replaced

"



4. The garbage di sposing device as set forth in claim1l1, further

I ncl udi ng a blower arranged in said exhaust passage upstream of said 25
deodorizer unit to give a forced flow of the air frominside of said
vessel through said deodorizer unit.

-21 - 5. The garbage di sposing device as set forth in claim4,
wherein a return path is provided Oextend from sai d exhaust passage
at a portion bet ween said bl ower and~sai d deodorizer unit into said
vessel for returning-a portion oflfthe air being discharged through said
exhaust 5 passage into said vessel asa forced return flow 6. The

gar bage di sposi ng device as set fo;;ng¥%%%§§§ggg5é¥¥§$%;|said 10 heater
is of a U-shaped configuration hfﬁéﬁ§r§;9===:§£§§3g§§@ R i xed




in said deodorizer unit with an open top end of the U-shape oriented in

an upstreamdirection of said exhaust passage, a flow splitter neans

bei ng pl aced near said open top end of said heater in order to diverge

the incomng air flowinto sub-flows which pass by said |l egs of said 15
heater, respectively. 7. The garbage di sposing device as set forth
in claiml, further 20 including a switch for selectively operating said
device at a high deodori zi ng node and a | ow deodori zi ng node. 25
8. The garbage di sposing device as set forth in claim7, wherein sai d
heater is controlled to heat said cat&/¥8t to high and | ow t enper at ures
respectively in said high and | ow deodori zi ng nodes, a
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-22 - tenperature sensor being provided near said catalyst to
control said heat er . 5 9. The garbage di sposi ng devi ce as
set forth in claim4, further i ncluding a dilution chanber arranged in
sai d exhaust passage downstream of said deodorizer unit, said dilution
chanber provi ded with a diluting fan which introduces a fresh air
directly fromoutside of 10 the housing for diluting the air energi ng out
of said deodorizer unit by the freslpy air. 15 10. The garbage

di sposing device as set forth in claim9, wherein said dilution
chanber is provided with a tenperature sensor upstrean12&:5aid
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diluting fan to give a tenperature of the fresh air being introduced in

said dilution chanber. 20 11. The garbage di sposing device as set
forth in claim9, wherein said di luti on chanber extends in a | engthw se
direction crossing with a direction of the air flow enmergi ng out of
sai d deodorizer unit and is 25 formed at opposite ends of said | engthw se
direction respectively with sai d discharge port and an air hole
introducing the fresh air into said di lution chanber, a baffle being
provi ded at conjuncture of said deodori zer unit and said

di lution chanber for directing the air énsrging out of said deodori zer
unit towards said discharge port, said diluting fan bei ng pl aced

bet ween said baffle and said air hole for introducing the

e N
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fresh air into said dilution chanber and nerging it with said air 5

energi ng out of said deodorizer unit. 12. The garbage di sposing
device as set forth in claim10, wherein said 10 dilution chanber is
provided with an additional air hole opposite of said di scharge port
and adjacent to said tenperature sensor fixed between said diluting fan
and said air hole. 15 13. The garbage di sposing device as set forth.
inclaiml, further i ncl udi ng an extensi on exhaust tube connected to
and extending from sai d di scharge port, said extension exhaust tube
i ncorporating an addi tional bl ower for discharging the air out
t her et hrough. 20 14. The gar baggdi sposi ng device as set forth in
claiml, wherein a
<
D
o .
L o
£ 0O
\}— g
O
L
<
O o
o
I

I Temp
FIG. 5B

57

| 71

I
o]
l FI?SAl

56



tenperature sensor is provided adjacent to said catalyst of said 25
deodorizing unit to give a detected tenperature of said catalyst, and a
control unit being provided for controlling to stop operating said heater
when the detected tenperature does not reaches a predeterm ned

- 24 - tenperature within a prescribed tine duration fromthe start
of said devi ce. 5 15. The garbage di sposing device as set
forth in claim 14, wherein said control unit operates to vary a duty
ratio of electric current. being fed to said heater for controlling the
tenperature of said catalyst in response to said detected tenperature,
said control unit stopping to operate s&/to
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10 heater when said duty ratio goes beyond a predeterm ned range.

16. The garbage di sposing device as set forth in claim9, wherein a 15
control unit is provided to give an anmount of the air flow produced by
said diluting fan greater than that of the air flow produced by said

bl ower . 20 17. The garbage disposing device as set forth in claim
16, wherein a tenperature sensor is provided adjacent to said catalyst
of said deodorizing unit to give a detected tenperature of said
catalyst, and a control unit being provided to increase the anount of
the air flow 25 produced by said bl o¥é}0for a prescribed tine duration
when t he detected tenperature is less than a predeterm ned tenperature,
and stop operating said heater when the detected tenperature does not
reach the
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predeterm ned tenperature within said prescribed tine duration. 5
18. The garbage di sposing device as set forth in claim14, wherein said
control unit operates not to respond to the detected tenperature until
after an el apse of a predetermned tine fromthe start of said device.

10 19. The garbage disposing devicg,gs set forth in claim17, wherein
sai d control unit sanples the @t ected tenperature at an interval of
sever al m nut es and deterninind\an abnormal condition to stop
operating said : =
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heater, said blower, and said diluting fan only when all of sonme 15
successively detected tenperatures do not exceed a predeterm ned

t enper at ur e. 20 20. The garbage di sposing device as set forth in
claim 10, further including a control unit which obtains a digital
val ue converted from an anal ogue val ggoef the tenperature detected at
said tenperature sensor at . eacp] of daily night afd) noon as indicative
of the tenperature of the \out§4 de air, sald control units giving a
di fference between two 25 sUstessw 2tk 1 difg-tat—val ues and naki ng
a sel f-diagnosis of det erfii yf\ng afallure of said tenperature sensor to
stop operating said heat ¢¥,( slai d bfowers=and said—d#l Uti ng fan when
said difference is |ess -
- 26 - KT‘
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than a predeterm ned val ue 5 21. The garbage di sposing device as set
forth in claim1, wherein said heat er bei ng of a U shaped configuration
havi ng an open top end and a cl osed bottomend and fixed in said
deodorizer unit with said open top end oriented upstream of said
exhaust passage and wth said cl osed bottomend directed to said
catalyst, a blower being provided in said 10 exhaust passage upstream of
sai d deodorizer unit to give a forced fl ow of the air frominside of
sai d vessel through said deodorizer unilio/i@& first t enper at ure sensor
provi ded adj acent said closed bottom of said heater upstream of said
catalyst to give a heater tenperature, a second t enper at ure sensor
bei ng provi ded adj acent dommstreanpn._a;;;_gglglyst 15 to give a catalyst
tenperature, a control unit being pyovi ded to—conpare sai d catal yst
tenperature with said heater tenperature for recognizing an abnor mal
condi tion when said catal yst tenperdture is | ower than said heat er
tenperature, said control unit respopding to said abnornal

FIG. 11 (PRIOR ART)



condition for stopping said heater and said blower. 20 22. The

gar bage di sposi ng device as set forth in claim1, wherein a deconposer
capabl e- of providing a mcrobial transformation of sai faod vwastes is
placed in said vessel. 25 REPLAGCEMENT SHEET
3¢ DEC 1997
~-27-
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GARBAGE DISPOSING DEVICE

ABSTRACT OF THE DISCLOSURE

A garbage disposing device of an energy-saving type comprises a
housing having an air intake port and an air discharge port, and a vessel
mounted within the housing to store therein food wastes. The vessel
has an air inlet and an air outlet. An intake passage is formed in the
housing to extend from the intake port to the air inlet for introducing a
fresh air into the vessel. An exhaust passage is formed within the
housing to extend from the air outlet to the discharge port for
discharging therethrough an air containing unpleasant odor resulting
from a decomposition of the food wastes. A deodorizer unit comprises
a catalyst for decomposing the unpleasant odor in the air, a heater for
activating the catalyst, and a case for incorporating therein the catalyst
and the heater. In the present invention, the deodorizer unit is mounted
in the exhaust passage such that an outer surface of the case is exposed .
in the intake passage, and the fresh air in the intake passage is warmed
by a contact with the outer surface of the case inevitably heated by the
heater to enhance the decomposition of the food wastes. This brings an
energy conservation by application of a waste heat given off from the

case of the deodorizing unit.

(Fig. 1)°



