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SPECI FI CATI ON Exhaust Gas Purifier .5 TECHNI CAL FI ELD The present
ingéntion relates to an exhaust gas " purifier that filters exhaust gas to
gol lect particulates in the exhaust gas..10 BACKGROUND_ART -

aut onobi |l es has significantly increased and the anount of exhau

emtted frominternal 15 conbustion engi nes of autonobiles mm\m Mﬁmﬂ“\“\
increasing proportionately. Parti¢BE&LFYCADAAUSt gas emitt

di esel engine includes substances that cause pollution. The 150159"
exhaust gas seriously affects the world environnment. Also, it is recently
reported that particulates, 20Eshevsds GootPuinfexhaust gasﬂlﬁ\m\‘\m‘ﬂwﬂm\
becone the cause of allergic reaction and declining sperm ! IS,
it is an urgent issue for the human to take measures to remnpvesgooool*

parti chl atTCHNI@hdudilgas. 25 Several types of exhaust gas purifiers are
‘proposed under such circunstances. As shown in Fig. 11, typical exhaust
gas purifier includes exhaust pipes 80a, 80b extending froma diesel
engi ne 79. An i mhet puBistn8lin@entlildrelrditite $2 o and @QhQ?Ekeba hit 83 are
arranged on the 30 exhaust pipes 80a, 80b in this order fromthe upstream
toward tRETdoWRSt Eah THRdans exhanist gaas the ¢oliectupart8zulanes tihe
outl et unithe83xak@steguked with each other with clip bands 84. The -
upstream exhaust pipe 80a and the inlet unit 81, and the downstream
exhaust pi pe 80b and the outlet unit

BACKGROUND ART

_ The number of automobiles has significantly increased
and the amount of exhaust gas emitted from internal

15 combustion engines of automobiles is rapidly increasing
proportionately. Particularly, exhaust gas emitted from a
diesel engine includes substances that cause pollution. The
pollution of exhaust gas seriously affects the world
environment. Also, it is reéently reported that particulates,

20 such as soot, in exhaust gas sometimes become the cause of
allergic reaction and declining sperm counts. That is, it is
an urgent issue for the human to take measures to remove

particulates in exhaust gas.

25 Several types of exhaust gas purifiers are proposed
under such circumstances. As shown in Fig. 11, typical
exhaust gas purifier includes exhaust pipes 80a, 80b
extending from a diesel engine 79. An inlet unit 81, a
filter unit 82, and an outlet unit 83 are arranged on the

30 exhaust pipes 80a, 80b in this order from the ﬁpstream toward
the downstream. The inlet unit 81, the filter unit 82, and
the outlet unit 83 are secured with each other with clip
bands 84. The upstream exhaust pipe 80a and the inlet unit
81, and the downstream exhaust pipe 80b and the outlet unit

35 83 are coupled with clip bands 84, respectively. Each clip
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35 83 .are coupled with clip bands 84, respectively. Each clip 1 band 84 is
foEMed of a Cshaped ring 84a, and a screw'85'is tightened at its separate
portion. Each screw 85 tightens the corresponding clip band 84, which
securely couples the inlet wunit 81, the filter unit 82, and the outlet

unit 83 vvigh 8n§ 5 a‘?ot her,. Ehe filter unit 82 acconmmodates a honey conb
filter 86 °FBF £81f2ctPRYCPaPti eufarkensthaisided 4aomntes dseser 8Bgiine

79. The fitight8fedastthrougbphobes defined by.cel lomal) sgd0 nged i,n
grid-1ike patter n. Ei t her endpof eacg) tﬁr.ough a%g{ e él,%l“ée% e%f‘é\{l?ﬁgge&q%g
material te°FbEFRANEHet kel bl bpadt BAn. wieh erxlrawstl yyayaksesthér ugl tt he

filter 86, rg4 c : tr ed-by e cell ll.s. 15 1f_an, autonobile
is driven l%%?@aéil'oﬁ%ﬁép:%%%g% Lt]ﬁP?hgz'f ?%]?ertg%orlﬁ) Cedi T tEL% whtBnBBA e,
partichl atasothemch as soot, accunulate on the filter 86, which increases
the load on the diesel engine 79. To solve this problem particul ates
accunul ated on the filter 86 need to be renoved. 20 To renove the

particul ates, timef iflitlee runinti 8373 Sacdammy@sk & s om BBﬁeSznlz:%PnbU'}iitl% af{'éj an
outlet unit 83 .Then, the filter 86 is heated b¥, for” exanple, a heater,
to renove -Fhé®° NG SR T Al et edxhansted| Fepmufihe gleskelvahigims 25

such as buses mredsiieebesbr BEEERHNLUANGR 12 2 F §,E0PVE (L%mg%svehi cle
to regenerate the filter 86 since |arge anount of parti uTates "are :

accumtf at BFFFREV AR, Jitd drHe keomAdits Thal Edthaustergho Hueadh ethrangh30
oper at or nReads ikoskagsan i r cli bands 84 to
ar uni yiRe %gaq%%%ﬂ@lmgéﬁﬁﬂe%, gFﬁS%Firletder unit

renove the filter unit 82, which is burdensone.
82 of a hRaffevrshi dfken sexhaust conmepeaisakesbtbgsengh sHeeainlthuge, att achi ng

and detacBLR9iculates are trapped by the cell walls.

15 : If an automobile is driven for a long period with the
filter 86 mounted on the automobile, particulates, such as
soot, -accumulate on the filter 86, which increases the load
on the diesel engine 79. To solve this problem, particulates
accumulated on the filter 86 need to be removed.

20

To remove the particulates, the filter unit 82 is
removed from the inlet unit 81 and an outlet unit 83. Then,
the filter 86 is heated by, for example, a heater, to remove
the accumulated particulates. The filter unit 82 of vehicles

25 such as buses needs to be frequently (once a day) removed
from the vehicle to regenerate the filter 86 since large

amount of particulates are accumulated.

However, in the conventional exhaust gas purifier, an
30 operator needs to loosen the screws 85 and remove the clip
bands 84 to remove the filter unit 82, which is burdensome.
Further, the filter unit 82 of a heavy vehicle, such as
commercial busses, is heavy. Thus, attaching and detaching
the filter unit 82 in the above mentioned method is very

35 troublesome. Also, when the vehicle is driven for a long
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the filter unit 82 in the above nentioned nethod is very 35 troublesone.

Al s8, when the vehicle is driven for a long 2 period, the filter unit 82
pecones very hot. Thus, the filter unit 82 needs to be sufficiently cool ed
down before renoving it fromthe vehicle. This further increases tine
required for nost vehi cl es such as buses

h
are not eqifp r%%Dvapgh% Eﬁ%ﬁs%géﬁsgﬁug%hd§é§ VRS, Pt rn%bqﬁapﬁ@©osed t hat

an eXhaUSle@ér pakifi ep b@eﬂpuabegeOBu%&%&le%ttllfw c@&lécﬂ NASpe 8 yexhaust
gas purifier. However,. heavg@vehlc es such as 10 "buses have arge

engi ne dlsﬁﬁ%%%ﬁ%%tlﬁaﬁéom @ BabuAte- ofTbaﬁtfénthEQSlnnremhau$tt;mm
Thus, it is 5g¥g&eglgo %ﬁ?léﬁge{§F@gESt gas purifiers on heavy
I 0

vehi cl es. Ther ef or e, frcu prepare a space for placing an
exhaus® gas purlfler 15 Accordlngly, it is an objective of the present

i nvention to pr an exh urlfler that allows a filter to be
easily attachedcﬁ(‘)ﬁrrdC St dchet zr Dopecti 92 bF§e?oa6?09PGeQﬁ¥lpPed

i nexpensi watexfmilﬁusga@mrpdﬁﬁlém a s 20i ¢ hady 115 e@sbh¥sEpuRted oy, a

bus wi thout .takin addltl br%ace for placing the exhaust gas purifier.
DI SCLOSUREXSE “HitE RAI e hen a‘BBv%XbFBBPer@USa t;bwaé:r drazed

enbodi nenhoofexhtaim%tprg%%erﬁuﬂlrﬁ&%}tl O@oWeQz\éxde%ead\r}ﬁ%%&@és HHB' Liser that
filters exhaust ?ﬁf of an internal combustion engine to f
parti tUl aPESesn thRE Savsude rgss e”mé’%m%a@%menbuhaf'ee&alrgel @demran

outer CaSb&Qp@@Ql@%le@%r1%&%#H&u§ﬁ“d§b301%%§‘3 g%%’e %Ht [ casing
and accommopdates a filter. The inner Ttasing Is se ect attachad to and
det ached PPYmt large exhaust gas purifiers on heavy vehicles.

Therefore, it is difficult to prepare a space for placing an
exhaust gas purifier.
15
Accordingly, it is an objective of the present
invention to provide an exhaust gas purifier that allows a
filter to be easily attached or detached. Another objective
is to provide an inexpensive exhaust gas purifier for a bus
20 that is easily mounted on a bus without taking additional

space for placing the exhaust gas purifier.
DISCLOSURE OF THE INVENTION

25 To solve the above problems, a preferréd embodiment of
the present invention provides an exhaust gas purifier that
filters exhaust gas of an internal combustion engine to
collect particulates in the exhaust gas. The exhaust gas
purifier includes an outer casing and an inner casing, which

30 is located in the outer casing and accommodates a filter.

The inner casing is selectively attached to énd detached from

the outer casing.

Therefore, by removing the inner casing from the outer

35 casing, the filter is removed from the exhaust gas purifier.
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the outer casing. Therefore, by renoving the inner casing fromthe outer
35 Gasing, the filter is renoved fromthe exhaust gas purifier. 3 The -
filter is attached to the exhaust gas purifier by attaching the inner
casing to the outer casing. The filter that has collected particulates is

easily exchanged with a regenerated filter. 5 The outer casing is
pref er abl y* donnect®d o H tHNELt Feakl8naxBRrugR SRFamtr ifhs passage, which

extends fromadhind nies naln&onbaist hgn. gngjpe i serywhen .the
exhaust gas puri fider i S rentrofit pn(?otan exi g%#%é \%g%ﬁgﬁ €, rlrégt hqre:Llhcer
connect i ng1poF thaoh Wethesaied Hee eixhawbe t gasipassage yarod cHangeekhaltst gas

purifier |Ise?{.erpg[%%d ared to a case when the exhaust gas purifier
is connected to the mfgglt(eé(}rorp t he exhaust gas passage. This reduces the
cost required for nounting the exhaust gas purifier on a vehicle. 15 A

space is preferably fornmed_between the outer casing and the inner casing.
In this case, tfq{gehgg ©5f CPR&"Fi Iltserpret-tf?arta%ﬂsy Heteece’dt he dehicle travel s

i s prevendewnfstamaheieng offr ams ExHLEk ¢ Q;éé"'%%%epav'ﬁhﬂghvleﬁtte as e,
casing. That 20.is, the heat insulation effect of the air iIs obtained.
Thus, expéfisiPECTHBE s CRRPERG IRBat ISt aRte 18r Passtusegtieredhal t hough

tools, wheghatetayBst pariRRer GasiRg A the, QY el é’ﬁféﬁgxgga{éﬂ%ﬁat ed on

the outer circunferential surface of the outer casing. a restlt’ the
manufidtt uFPRgSEBRECE PRI 2BOT héoax hatiseegad hsureidhaarst sgas epans adef aam

i ncreasi NgheAbgRausPOLSE LSrREGUENt ed fr I i out side the outer
casing. This isalt1)2ca%se lgoﬁnd eneéquesc(}a@gssg)%r éag’gicnO AUty RaSPHE. The
out er andwhﬁﬁe_Fh%a%l'r*@‘sS’ar@aéypi—lndfﬁeal isThenogicgred to the middle of

the exhaust gas passage. This reduces the cost required for
mounting the exhaust gas purifier on a vehicle.

15 |

A space is preferably formed between the outer casing

and the inner casing. In this case, the heat.of the filter
that is heated as the vehicle travels is prevented from being
transmitted to the outer casing via the inner casing. That

20 is, the heat insulation effect of the air is obtained. Thus,
expensive tools having heat resistance are not required
although tools, which retain the inner casing to the outer
casing, are located on the outer circumferential surface of
the outer casing. As a result, the manufacturing cost for

25 the exhaust gas purifier is prevented from increasing. Also,
noise is prevented from leaking outside the outer casing.

. This is because sound energy is absorbed in the outer casing.

The outer and inner casings are cylindrical. The outer
30 casing has an opening portion at the downstream end. The
inner casing is movable along the axis of the outer casing
and is selectively inserted in and removed from the outer
casing through the opening portion of the outer casing. In
this case, the inner casing is moved along the axis of the

35 outer casing to selectively attach the inner casing to and
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30 casing has an opening portion at.the downstream end. The inner casing
"is fovable along the axis of the outer casing and is selectively inserted
tn and renoved fromthe outer casing through the opening portion of the
outer casing. In this case, the inner casing is noved along the axis of
the 35 outer casing to selectively attach the inner casing to and 4 detach
the inner E55PRY FgSHﬂPﬁéroﬁﬁé#néaﬁﬂqm the outferci¢ddsanes theiattachi ng and

det achi ng : tLte -t achi tachi ng the pnper casing, the
out er casi %dggitggégtEgeﬁﬁgfcggg’gn%ﬁ%ﬁo@? dcﬁnrftalf}%ro]Tgatcri1 i‘%h{]tégri'ns‘@?tapng 5

the inner easanAgire or dehwehnggofhehd nimenercazdaisiqlg fhomiter eusengcasi ng.
The outer S| ferably has retajning_neaps faor retaining the inner
casing. | n&?lfllljggcg}é%, l?ﬂeerr(é?ﬁilﬂghgaﬁ 1ﬁe£H§tB§Fi gBFﬁ‘lééél‘}teés e T e
casingSo the Duter casing.toTdtSremevenls oifhe HeNN@hGai NG {4 0FF LAt E[,lieng
by vibration caused when the vehicle is noving. This prevents the ability
for purify?T A extUst9gas from decreasing. 15 The retaining means is
preferably | ocated apart from the downstream end surface of the filter by

a predeterm ned distance and has a plurality of exhaust gas em'tting
hol es. The oped’& C3tdt €assing dixgdrybhit hia POtadn66g. meantshifor case,

part of thedSstaidy NGdre; £ he haust 20_.em ttjing hol es

radi ates the ﬁéagﬂ%f the filter. IH%?ef@?e, %H%ﬁg%hp%?%tﬁ?tagPlPﬁé filter
i s i néPead@dnsaneldeis ofsequaras ciiat esnarechsingdtbythal yuthe kealig].
exhaust Qgasg,; sl le i.nner.casings are preferably | ocated .25

hori zontal I Y. ?%es}ﬁltngtscgcg% lgglecroﬁpaasrledgtgr%mcjé%ét{'l\hléﬂ PKeVibPrptden s

| ocat ed f&eusgddivagonailey vehvwarld, Iraimowatgr IThisprreveandreds o ept eLigg

the filters ThUDs A6 ichdlludes I £ Adversely, &f fected.

15 The retaining means is preferably located apart from
the downstream end surface of the filter by a predetermined
distance and has a plurality of exhaust gas emitting holes.
The open area rate is preferably within 20 to 60%. 1In this
case, part of the retaining means except the exhaust gas

20 emitting holes radiates the heat of the filter. Therefore,
the temperature of the filter is increased, and some of

particulates are burned by only the heat of exhaust gas.

The outer and inner casings are preferably located -
25  horizontally. In this case, as compared to a case when the
filter is located facing diagonally upward, rain water is
prevented from entering the filter. Thus, the filter is not

adversely affected.

30 The inner casing preferably has holding means for
holding the inner casing when attaching or detaching the
inner casing to or from the outer casing. The holding means
further facilitates attaching of the inner casing to and
detaching of the inner casing from the outer casing. The

35 holding means is preferably exposed outside the outer
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30 The inner casing preferably has holding neans for holding the inner
casi*ng ‘when attaching or detaching the inner casing to or fromthe outer
gasing. The holding neans further facilitates attaching of the inner casing
to and detaching of the inner casing fromthe outer casing. The 35
hol di ng nmeans is preferably exposed outside the outer 5 circunferenti al
surface of “tREUBhEEFNERZT ngurTREChOKdithg wedey icepmaferably | ocated at the
downstream end of the inner casing. In the case the holding 5 neans is

| ocated at the downstream side of the inner casing where the tenperature

is low, the tenpBratheldiofig esansrassprefedabdyt hecheldi ng reans i s kept
ere.the holdi.ng neans is |ocated at the

| {
Dot re Congg‘[’ﬁgag?rﬁeeri?nﬁefr V\@&%i h@nﬁvﬁefzésﬁﬁg't ehpetBeuFases thiegholhi mpe

upstream si de

retai nbng meams s eferahly dnctidedoanptabeml bkae B&e%ﬁiéﬁqdﬂa@%swgch s
| ocat ed apart frqg;the downstream end of the filter by 2 to 30mm Tn~this
case, the ‘PIESUrY TTRETEPreveht AV r BRei herrasptyrandft edteat of t he

filter 1Sismdmldahl kg adidiethanceonding Lo kbgemodif Led agbadidrent, of
the present invention, a vehicle equipped wt n exhaust ga purlfq%r
that renpV&SHatharcultrte halikingeerams exhalstagad af ahe20pisttreranalside

combust i on, €ngids s PIAd defl-uldi d Nenyehigle, . Accor ding; g the modifi ed

enbodi ment, the exhaust gas ~ purifier is pllaced ih an acc dati ng space

for Hecommodati ng baggage or tools located in the vicinity of the
e 250 s not -

i nternal combustian L I i.S addi tijonal sp
required for pl acign68?%%Hggﬁaﬁl&%pﬁag%%}%rfa%gry ilﬁ]qlﬁjeé]e%i?:if?lf?’%eﬁilﬁﬁe
i nternal pomsgsngomerhgirne whiem nsuitdag dchepaaxhatisém gélse PaGWHhE €L <@k t he
Véh'C|e' Eﬁgf%&okﬁé ngtg§h%§55 to 30mm. In this case, the pressure
loss is prevented from increasing and the heat of the filter

15 is reliably radiated.

According to the modified embodiment of the present
invention, a vehicle equipped with an exhaust gas purifier
that removes particulates included in -exhaust gas of an

20 internal combustion engine is provided. In the vehicle
according to the modified embodiment, the exhaust gas
purifier is placed in an accommodating space for
accommodating baggage or tools located in the vicinity of the
internal combustion engine. In this case, an additional space

25 1is not required for placing the exhaust gas purifier in the

~vicinity of the internal combustion engine when mounting the
exhaust gas purifier on the vehicle. Therefore, the exhaust
gas purifier is easily mounted on an existing vehicle, which
contributes to reducing the cost.

30

Another modified embodiment of the present invention
provides an exhaust gas purifier for a bus that filters
exhaust gas of an internal combustion engine mounted on a bus
to collect particulates in the exhaust gas. The filter of

35 the exhaust gas purifier is located in a trunk room of the
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gas purifier is easily nounted on an existing vehicle, .which contributes
to reduci ng the cost. 30 Another nodified enbodi nent of the present
invention provides an exhaust gas purifier for a bus that filters exhaust
gas of an internal conbustion engine nounted on a bus to collect
particulates in the exhaust gas. The filter of 35 the exhaust gas purifier
i s | ocat edPPd andrthe dewnsbiepneend lofs aancestHmasdovgese reassegd of waich
exhaust ga g Lch. s from the internal conbustion engine,
i's connectgég§§§§t EOTr?%%r}nﬁééﬁg oFgﬁﬁﬁiﬁHQQMﬁﬂg%ﬂﬁﬁmﬁ?sCﬂBPeFéﬁﬁgﬁéd
for placifgethelfert erThehenfamt r afdditt bgnkbesphbber sopte aerécf_xﬁ%ét k89
bus_ BRI EF f%lc%Rl PJIeO\%q; THE DRAW NGS Fi.g. 1 is a diagramillustrating an
exhaust ga3 puri 15 et 1 abebridtny FOTaofi s Nentd@ et athentdeabxhaust
gas purifeeistiimmgramuded on a bus; Fig. 2 is a schematic explanatory view
illustrating a piping passage of an exhaust pipe; Fig. 3 is a perspective

view illustrating the exhaust 15 gas purifier; Fig. 4 is a perspective
view il | udr@te nEddre exdautr Bas wikeg with an inner casing renoved;
Fig. 5is a cross-sectional viewillustrating the exhaust gas purifier; 20
Fig. 6 is a perspective view illustrating an exhaust gas purifier

P essing. monher Secar ding. TaoaTPr ot BB NG o “FhyoFE maFront view -
i 11 ustPat g id igressioogdizg renserf iaccor etingd tioert S@EEAdt BEABRN st gas
purifier is mounted on a bus;
Fig. 2 is a schematic eXplanatory view illustrating a
piping passage of an exhaust pipe;
Fig. 3 is a perspective view illustrating the exhaust
15 gas purifier;
Fig. 4 is a perspective view illustrating the exhaust
gas purifier with an inner casing removed;
Fig. 5 is a cross-sectional view illustrating the
exhaust gas purifier;
20 Fig. 6 is a perspective view illustrating an exhaust
gas purifier according to a second embodiment;
Fig. 7(a) is a front view illustrating a pressing
member according to a first example;
| Fig. 7(b) is a front view illustrating a pressing
25 member according to a second example;
Fig. 8 is a perspective view illustrating an exhaust
gas purifier according to a modified embodiment;
Fig. 9 is a perspective view illustratihg an exhaust
gas purifier that uses a pressing member, which is different
30 from the pressing member shown in Fig. 8; |
Figs. 10(a) to 10(g) are views illustrating punching
metals having different shapes of exhaust gas emitting holes;
and
Fig. 11 is a schematic explanatory view illustrating a

35 prior art exhaust gas purifier.
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Fig. 8 is a perspective view illustrating an exhaust gas purifier
accdrding to a nodified enbodinment; Fig. 9 is a perspective view
illustrating an exhaust gas purifier that uses a pressing nenber, which is
different 30 fromthe pressing nenber shown in Fig. 8; Figs. 10(a) to
10(g) are views illustrating punching netals having different shapes of
exhaust gas emtting holes; and Fig. 11 is a schematic explanatory view

i I1ustrati pgsa MGBE ProICAky SROAUSE LfirShy 7 BEST MODE FOR CARRYING.
OUT THE | NVENTI ON An exhaust gas puri A Hﬁ&?@?ﬁ?ﬁg to a first embodiment .

5 of the present invention will now be described with reference to the

attached drawi ngg, o %ug%hausst as.ﬁuri fier is.used in_a vehicle, whichis
a bus in the first enbodi metit. TAS Showh FRCRF9591tana $1rgthesbrdirenan

internal d0 Centustdeort engiere; iovi €hllsnewdbesabsergbRe 32 i AiS, o
enbodinen%k)qﬂlth re rcﬁide. The diesel engine 12 has cylinders, whi cfi
are not shownr FE4&C a@%‘lel FERYNGHupl TRE kTS tofgas amehetiad o6 aseexhaust

mani fol d 13 Eaethiknanchni4n iss conest ed (0 ac pRoi f ol g mejn _body 15.
Therefore, exhaust 15 gas emtted fromeach cylinder s conceritrated at

one place. A first exhaust pipe 16 and a second exhaust pipe 17 are

| ocat ed downstr gamspbwhhenexhaust mpifeld 13, T upstream end of the
first. exhaust pipe 16 is réoupleed' fo {Hhe%lZO ang)rllllsf oeld hnag? P hotytIEPaA nuf fl er

18 i st oc&PBRUSEERBeANBRBE. f WhdtcheximaestdiFsed Ehainte t e secendsexhaust
pi pe 17. ZIhsodhikkst, e¥havgt Rk o he-nuffler 18, and the second exhaust
pi pe 17 are_conmuni cat ed vm&tE ggc#io eh'erT%ddéﬁﬁg strgaLe 142023 hr ough
them 25 cylinders, which are not shown. Each cylinder is coupled to

one of branches 14 of an exhaust manifold 13. Each branch 14

is connected to a manifold main body 15. Therefore, exhaust

15 gas emitted from each cylinder is concentrated at one place.

A first exhaust pipe 16 and a second exhaust pipe 17
are located downstream of the exhaust manifold 13. The
upstream end of the first exhaust pipe 16 is coupled to the

20 manifold main body 15. A muffler 18 is located between the
first exhaust pipe 16 and the second exhaust pipe 17. The
first exhaust pipe 16, the muffler 18, and the second exhaust
pipe 17 are communicated with each other and exhaust gas
flows through them.

25

An exhaust gas guiding pipe 19 is connected to the
middle portion of the second exhaust pipe 17. The downstream
end of the exhaust gas guiding pipe 19 is branched into three
pipes. The branched pipes extend into an accommodating space,

30 which is a trunk room 21 located in the vicinity of an engine
room of the bus 11 in this embodiment. The trunk room 21 of
the bus 11 is generally located in the vicinity of the engine

room and accommodates baggage or tools.

35 Exhaust gas purifiers 22 (three in this embodiment) for
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*An exhaust gas guiding pipe 19 is connected to the mddle portion of the
secdnd exhaust pipe 17. The downstream end of the exhaust gas guiding pipe
19 is branched into three pipes. The branched pipes extend into an
accomodati ng space, 30 which is a trunk room 21 located in the vicinity of
an engine roo in this enbodi ment. The trunk room 21 of the

of the bus 11 ) |
bus 11 is Séﬁé?éﬂw FEOEEEE A St REBLHtGhikEPDfthded ngeheengdom drid are

accommodat escbaggagasetet @aks ¢ ran kKERAMST 0aS TRULL &7 e Ln this
enbodi msnté for 8 purifying exhaust gas emtted Preo%rlt%t%zdélr%kg% l@ﬁ&itne 12
are |ocat &Bei REPAESEhEaEr BHK1E6ERE222 lamd Hehd iaxgtawntbogh sregtidibhe pipe

exhaust gasgpyeifigrsoglra he, ex .gas ,qui g‘l ng . pi 9O are retrofit
onto the existing bpsollttEggghgggngiggﬁé&& bq? ésgcﬁﬁartlpsl‘aé B9 SWhen Sthe
exhaustd gagapupiufitier222are retrofitted onto the bus 11, the exhaust gas

outlet at the downstreamend of the second exhaust pipe 17 is closed by a
bl ocki ng menber 23. 10 The outlet is blocked to allow exhaust gas fromthe

di esel engine Mhdro tasseituasghyddiephiii st eexhapst rpi perlbr it g MyLfLer

18, the up tretgum tiagn of the second exhaust pipe 17, the exhausi "gas
gui di ng pi%bel 1S tHeE ¢ L 3RS putieters phepdbvinsthsiamy emdeased

into the afhosphentl dahher efse,17 ni she1bkeat o ] &L st
exhauib pi pe 16, the_e upast re?nﬁorti oln of tﬁéésgggﬁdgggﬁg}&& Er}eﬁ%b?ﬁ, 23nd
t he hadste GREIGE dihP B Peddd riier exhaust gas passaghe Al edwown in

Fig. 1, aesifieedadr 24 dasd QGalRAPn ober pfor 2 xltlggsyg:%psu&f aceg of the
bus 11 to sel ectively open and cl'ose the trunk room 21. An g)(h gas
passi ng p8rifde 298 whiheh unsdg eamestr stonice firghe i setondt edhanspardigy t he
si de door 1724 +hcExBausts 1935 £ 'titd‘i%g{r mt exhaust. gas purifiers 22 is
emitted into the atnos he%gl t?ruough rélr%xﬂg%’sta%éjast}b%sgf gust gas
purifiers 22 before being released into the atmosphere.
15 Therefore, in the first embodiment, the first exhaust pipe 16,
the upstream portion of the second exhaust pipe 17, and the

exhaust gas guiding pipe 19 form an exhaust gas passage.

As shown in Fig. 1, a side door 24 is located on one of
20 the side surfaces of the bus 11 to selectively open and close
the trunk room 21. BAn exhaust gas passing portion 25, which
has a mesh structure, is located on part of the side door 24.
Exhaust gas emitted from the exhaust gas purifiers 22 is
emitted into the atmosphere through the exhaust gas passing

25 portion 25.

As shown in Figs. 3 to 5, each exhaust gas purifier 22
has a cylindrical outer casing 30, which is placed at the
bottom portion of the trunk room 21 with seats 31. An

30 exhaust pipe connecting opening 32 is formed at the upstream
portion of the outer casing 30. The downstream end of the
~exhaust gas guiding pipe 19 is connected to the exhaust pipe
connecting opening 32. Exhaust gas is introduced into the
outer casing 30 through the exhaust pipe connecting opening

35  32.



25 portion 25. As shown in Figs. 3 to 5, each exhaust gas purifier 22 has
a cylindrical outer casing 30, which is placed at the bottom portion of
the trunk room 21 with seats 31. An 30 exhaust pipe connecting opening 32
is formed at the upstream portion of the outer casing 30. The downstream
end of the exhaust gas guiding pipe 19 is connected to the exhaust pipe

connecting opening 32. Exhaust gas is introduced into the outer casing 30
through the exhayst,, pj ect | ening,.,35 32. 9 A cylindrical inner
casing 33 is detach%blfﬁ%%éggegﬁbﬁg ?%3188t89 &gspﬁ§§§§abﬁﬁa%ﬁﬁ%ﬁe€iaﬁeter
of the innéhecastmy caling 36ml |Bhe tbanet heidnsee rdbaneher i@ elN& DU £

casing 30.,-,5.Therefpre,, when_the . inner casing 33 is inserted into the
out er casi%% ﬁ%,ggaig%%ét i §NF of ARG hEL REEREFhE fi e T sasingasings

30, 335 ThEhspaber®9 yieavertis ifgeheabsohqt be ign@%fse%%d“qn%g; Qﬁ% ed by
exhaust gas frombeing transmtted to the outer casing 30. 1 e i nner
casi ng 33 TE MovEbiE'd P dhe S5@ate R Pedsi barmefl PReweenert heasinmge 80andhe

axi al |l engdheed dhgrddgyeo casi ng 33 d ight r.than the axial
| ength of the outer g%ﬁsing 30. When cé%%ﬁ%£5%¥ﬁég?g§ F%%ege%gsP%gﬁi?i n
the 15 out¥P%Fasiafy 80,3} headirdrbemiktansaceanf fthe beiay €asnkeidX e@buts

agai nst atga&mg:a@%eﬂMydg1A§;j§pated in the outer casing 30 to prevent
the inner casing 33 frombei'ng inserted any further. 20 Hol di ng neans,
whi chl?s two handles 35, are located on the outer circunferential surface

nggg?tgpfgrg:ggﬁgdiggeih8a3E98653C§§ %%éggléHY%fggg“§§35§5§¥§;ég§326d
of the outer casing 30. The axial length of the inner casing
33 is slightly longer than the axial length of the outer
casing 30. When accommodating the inner casing 33 in the
15 outer casing 30, the outer end surface of the inner casing 33
abuts against a gasket 28, which is located in the outer

casing 30 to prevent the inner casing 33 from being inserted

any further.

20 : Holding means, which is two handles-35, are located on
the outer circumferential surface of the upstream end of the
inner casing 33. The handles 35 are located opposite to each
other in the radial direction of the inner casing 33. The
handles 35 always project outward from the outer

25 circumferential surface of the outer casing 30. The handles
35 project outside the outer casing 30 so that an operator
can easily grasp the handles 35, and the handles 35 are

efficiently cooled.

30 Several U-shaped bolt support members 36 (six in this
embodiment) are located at the downstream end of the outer
casing 30. The bolt support members 36 are arranged at equal
intervals on the same circumference. A support shaft 37 is
afranged on each bolt support member 36. The proximal end of

35 a bolt 38 is rotatably supported by the support shaft 37. A
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other in the radial direction of the inner casing 33. The handles 35

al ways project outward fromthe outer 25 circunferential surface of the
puter casing 30. The handles 35 project outside the outer casing 30 so
that an operator can easily grasp the handles 35, and the handles 35 are

efficiently cooled. 30 Several U shaped bolt support nenbers 36 (six in
this enbodtPHEYLIRG eYloch ebF a@dinetabwysrisamdend of thheauid@rpoeasiong

30. The bolds stpRdd JEenel Sy4 e rapg t .equal,, intervals on the
sanme circunference. A supporfggﬂiitegé ?2 ngﬁaﬁﬁgg 3§'each bolt support
menber 36. The proximal .end of 35 a bolt 38 is rotatably supported by the
support shaft 37%. 0.tightening nut 39 is adjustably fitted to a

t hr eaded portioélFggg%f%ﬁ#%d9&?%%%?9ﬂTﬁ@@eﬁnﬂgpfoéaEﬁeBéFﬁQSgh%A}nner

pl ate-bi keasriegsiddy ivetoera tdd faaf fiesgbvgst PahNBRE 0P €A YR 1S

| ocated at__t he dg%nstéean1end of the outer casing 30. An exhaust gas
emtting IT6ré™ 245 s £orFeR2uftt HeS @@httering he ph2sssifigf oember ad2 tHEhe
pressing werher 42 tpeebeealiyhaendt 0 0%y R eferably, ,30 to. 70%
of open area. 10_A shaFt 41 is?hl ocated on theh%{) tersescﬁ%ggumrﬁnzk?%%tfél
surface oPTEPhETBRL¥r hagsPAgtl0 6t h cr s ereferathby, pedi pherals partion
of the prggghngrggnber 42 is rotatably supported by the shaft 41. Engagi ng
recesses 43 (six in this 15 enbodinent) are formed on the periphery of the
pressithg nmenber 42. Engaging recess 43 are arranged at positions

Cor  espondi 2§ o 1 e ¥ T e R Ao CPnATe 58 Thre CEAGHPUMOA T b the
engagi ng $eteacesofi3tlae eowngagedsifg B0t witthe Hdlelay 13@ 4TI S THLSSEs t he
pressing gRppeL. 42y portion of the pressing member 42 is rotatably
supported by the shaft 41. Engaging recesses 43 (six in this
15 embodiment) are formed on the periphery of the pressing
member 42. Engaging recess 43 are arranged at positions
corresponding to the bolts 38. Each engaging recess 43
engages with the corresponding bolt 38. The tightening nuts
39 are tightgned while the engaging recesses 43 are engaged
20 with the bolts 38. This presses the pressing member 42
against an annular flange 45, which projects from the outer
circumference of the downstream end of the inner casing 33.
Thgs, in the first embodiment, the bolts 38, the tightening
nuts 39, the pressing member 42, the engaging recesses 43,

25 the annular flange 45 form retaining means for retaining the

inner casing 33.

As shown in Figs. 3 to 5, a filter 49 is accommodated
in the inner casing 33. A heat insulation layer 50 is
30 located between the outer circumferential surface of the
filter 49 and the inner circumferential surface of the inner
casing 33. The heat insulation layer 50 is a matted material,

which includes ceramic fiber.

35 The honey comb filter 49 used in the first embodiment
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agai nst an annul ar flange 45, -which projects fromthe outer circunference
of the downstream end of the inner casing 33. Thus, in the first

enbodi nent, the bolts 38, the tightening nuts 39, t he pressi ng nenber 42
the engaging recesses 43, 25 the annular flange 45 form retaining neans for
retaining the inner casing 33. As shown in Figs. 3 to 5, afilter 49 is
acconnndatéﬁllﬁﬁtﬁhélﬁﬁﬂérpéagﬂnngBeSA h@@m|aﬁnﬂauncnndagﬁmaﬁgtlga%o

| ocat ed be% 0 r renti sur f.ace of filter 49 and the
i nner C|rcuﬁ§g§£%??alyéﬁr g%égof ?hé |ﬁ§€9 Ed FﬁgaB§}E#H%LH%%Et%ﬁE&ﬁéﬁlon
| ayer 50 i$§iatent {eHF AL arnealfllm choi psl des 6eramheckeberhor3r,sThe honey
conmb filter 49 used i.n e first enbodinment 11 s collects diesel

particul at 851 T SUR hCREPE %t(S}%)exﬁabgp gds2 kTREr efordntared ideeamu®si. s
al so cal | eskive €li @150 Paitdcad ad £1 5 Ebht @51’6985) sIh%efr'eéit %rer%?n css n?de of

sintered porous  silicon carbide (SiC, whi is a of SI'ntere
ceram cs Ba?l?n]e]r“fcl’fhrpjs‘i-‘?ﬂtcéﬁ*reos%fliwléonaéambhée Og;j ﬁpelde@raetreamags Issich  as

silicon nigdid&ed! ahaBo, kWl 19, (Y G (%§¥'6§3ﬁgy' 35 Q%#% ;ﬁdﬁ5é%§952the

filter 49 may be made of netal 'instead ceram Cs

havi ng sulsst &ifxamias -square cross- section are regularly formed in the
filter 49 extending along the axial direction of the filter 49. The

t hrough holes 52 are separated from each other by cell walls 53. Either of
the op@ning por Thorsgbf hedels Bhr @u@hd@)lgﬁ;h&ﬂ:drﬁtlsa?lalyeds@&afe 1érseali ng body

54 (sinterg ro si_licqn_car 'de i {bodlnent on the end surface

of the fil tg:rtg% é%gh eﬁé{?atrrc\‘ l%l ot%'é%r L b 4P hextepdéngse lsay a

checker edtpat terinl dAzeathesubtt, tsn@veerﬂtecleld§ haweng e/l HEL BEs 52

Cr oSss- SEC'[I OI’IS

€ Separated from each other by cell walls 53. Either of

the opening portions of each through hole 52 is sealed by a

15 sealing body 54 (sintered porous silicon carbide in this
embodiment) on the end surface of the filter 49 such that the
entire end surface of the filter 49 has a checkered pattern.
As a result, several cells having rectangular cross-sections
are formed in the filter 49. BAbout half of the cells are

20 open at the upstream end surface 49a and the remaining cells

are open at the downstream end surface 49b.

Exhaust gas is supplied to the filter 49 from the

upstream end surface 49a. Exhaust gas first flows into the

25 cells that are open at the upstream end surface 49a. Exhaust
gas then passes through the cell walls 53 and reaches the
inner portions of the cells that are open at the downstream
end surface 49b. Then, exhaust gas flows out from the
downstream end surface 49b of the filter 49 through the

30 opening of the cells. However, particulates, such as soot,
in exhaust gas do not pass through the cell walls 53 and are
caught by the cell walls 53. As a result, only the purified
exhaust gas is emitted from the downstream end surface 49b of
the filter 49. The purified exhaust gas is released into the

35 atmosphere through the exhaust gas emitting hole 42a of the
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are formed in the filter 49. About half -of the cells are 20 open at the
upstream end surface 49a and the remaining-cells are open at the
downstream end surface 49b. Exhaust gas is supplied to the filter 49 from
the wupstreamend surface 49a. Exhaust gas first flows into the 25 cells
that are open at the ugstrean1end surface 49a. Exhaust gas then passes

t hr ough t hBXEEFPLNAa"FEOSE AddaPdathes exth@ustnrers portsions pbrthenceld s t hat
are open at the downstream end surface 49b. Then, exhaust gas fl ows out
fromthe downstream end surface 49b of the filter 49 through the 30

openi ng of the ckinsthepweveratpachicgl ahdsdesuchiag seet ,filiteexhgust gas
do not pas gh.t ell. wal|s 53 and.are cagught by the cell walls 53.
As a resul%?ggﬁgg ?%egﬁﬁgi%f%ﬁuséxﬂﬁﬁspu§é§%95(§%%%%ﬁﬂf??ﬁn?ﬁedéémﬁﬂbqgun
end sursface 49b of the filter 49. The purified exhaust gas is rel eased

into the 35 atngﬁghere t hrough the exhaust gas enmtting hole 42a of the 12
pressi ng menber SnPRHE BB PR $a9Ei Af pérEhRenbes. 11A rdtehod for

at tachi ng wightetaching 4 e fdd tafc % kRgatedgha gé}%*ﬂf%ga‘é% s purifier
22 w Il now be described- 5 After opening the sid oor 24 0of e bus 11,
the tight@RIRPSUERBRIG tdienoaming gasepaesf18ra2e disengeasanetrand

all the engaginy d€CcrSSegradrare;di f he. Rolts 38, After
releaf%ng,the pressingagenbef ﬁﬁé%?%§?g€8§g%ﬁ%%ﬂ%%gﬁﬁdmﬁﬁp?g %ﬁrlégebutmard
al ongl ¥ he &0 FiSié& iS6n isofPuliebuiwrwaesi abodd biye garspl ngitee tiasyll es
35. This Jrenpyes ke i-angL Cas) fromthe outer casi 30, After that,
the inner casing 33 iscattaghe§ ?%'ﬁ%% Rerd ﬁh?thl??f%?,gghid%h+§ not
shown. Thé&efiovesr the iankearediby 33 felecttie hendercdoragedoin the filter

purifier, which burns particulates adhered to the filter 49. This

regenerates the
After that, the inner casing 33 is attached to a filter

15 purifier, which is not shown. The filter 49 is heated by an
electric heater located in the filter purifier, which burns
particulates adhered to the filter 49. This regenerates the
filter 49. After the filter 49 is regenerated, the inner
casing 33 is removed from the filter purifier and attached to

20 the outer casing 30 in the reverse procedure. Thus, the

filter 49 is attached to the exhaust gas purifier 22 again.
The first embodiment has the following advantages.

25 (1) The exhaust gas purifier 22 of the first embodiment
includes the outer casing 30 and the inner casing 33, which
accommodates the filter 49. The inner casing 33 axially
moves in the outer casing 30. Therefore, the filter 49 is
easily attached to or detached from the exhaust gas purifier

30 22 by inserting the inner casing to or removing the inner
casing 33 from the outer casing 30. Particularly, the filter
49 used in a heavy route bus 11 needs to be regenerated
frequently since a large amount of particulates accumulates.
However, an operator regenerates the filter 49 without

35 feeling troublesome.
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filter 49. After the filter 49 is regenerated, the.inner casing 33 is
remdved fromthe filter purifier and attached to 20 the outer casing 30 in
the reverse procedure. Thus, the filter 49 is attached. to the exhaust gas
purifier 22 again. The first enbodi nent has the foll ow ng advantages. 25
(1) The exhaust gas purifier 22 of the first enbodi nent includes the outer
casing 30 and the inner casing 33, which accomopdates the filter 49. The

i nner casing 33 @xj alhy fIDVEs 49 the1euherqcasi RG3Q: F{]ked SndNe
filter 49 is easily attached to or detached from fehgjoewx aurg '—:‘(?I(E:jaésn uPfrier

30 22 by i WRr¥fiRPtheddnerieaBONgire 39, r 6ol At idvd rinever aass BgeRd
fromthe it erhLasing;30. rti ly, e filter. 49 used in a heavy
route bus 11 needs to be grégge %%g%gé fqulré%ﬁ%%?ﬁ/’ st hcdSaPhr §& cahdGtores
particll ates zRiciitatidse etonevergaanpopefates pegeneattes Hhes fi1 tef, 49

w t hout 3 | troubl esome. 13.(2).The filter 49 is |located at the
downst rea%a];sﬁ dopegd}ahuesué; aasustuJ@]agl%ﬁi agnﬁhﬁ?pgh%?et‘“hgﬁlsi 4! tife | ower nost
end of thielaxeaest. gaenpaagage. tbhed@irar &shd te 1 ot %&QUBﬁP§?ﬂEr5ZEO

retrofit %Qe xhau;@ asfpurifiers 22 onto the bus 11 that has no éxhaust
gas purifi‘er MHEFEN e Il b xRS s IR PYeF2Ee, Geher akhgpusto gesunt t he

exhaust gamrpdiilefd er 22edt thedngddher&f thergx ﬁéuﬁ@sggggggggagtgﬁm%he

gas .purifier 22 needs to be secured to the exhau

exha
10 uS@re&ﬁFﬁGF?F‘oﬁ%ﬁd%hé‘“ﬂbM’ﬁ 1R Poredoreot iome elthaust exjasust
purifier gdsoputheibhrsb erbedi-mant, ol ihe, tr PgétﬁggFEgam

connected to the exhaust gas passage. This reduces cost
retrofittPRGLLAR éxh&aBRegasdplei ftiher exppidntms Fmesdage i ngthius 11. 15 (3)

The filteredQcks £Héa589takth§quwQ§EE%%E'%%% %&haust gas purifiers
22 onto the existing bus 11.
15
(3) The filter 49 is located at'the.downstream end of
the exhaust gas passage. Therefore, the downstream end
surface 49b of the filter 49 is visually éhecked from the
outside with the pressing member 42 being closed. Also, the
20 amount of particulates collected by the filter 49 is reliably
understood without removing the inner casing 33. Thus, a
sensor for detecting the amount of particulates is omitted.

This contributes to the cost reduction.

25 (4) The exhaust gas purifiers 22 are located in the
trunk room 21. Therefore, it is easy to prepare a space for
retrofitting the exhaust gas purifiers 22 onto the existing
bus 11.

30 (5) There is the space 29 between the inner
circumferential surface of the outer casing 30 and the outer
circumferential surface of the inner casing 33. Therefore,
although the inner casing 33 is heated as the bus 11 travels
for a long period, the heat of the inner casing 33 is not

35 easily transmitted to the outer casing 30. As a result, the
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t he exhaust gas passage. Therefore, the downstreamend surface 49b of the
filtter 49 is visually cHecked fromthe outside with the pressing nenber 42
being closed. Also, the 20 amount of particulates collected by the filter
49 is reliably wunderstood w thout renoving the inner casing 33. Thus, a
sensor for d techi ng the amount of particulates is omtted. This

contri but eg’oﬁﬁst 8 %BgttP@dGéﬂflGﬁﬁlQ@ AESTHEY edfausit gaashblyi heeted22 are

located inThle, thaNKi§RPBhZhg Rhekehey & d teds Y a space for
retrofitting t he exhatlgt gas guri fisers %Zréotr?tajos’%t esleoxc%%rli)érlcgp@}lgﬁg 11. 30 (5)

There is themMepaee PlepenneenceRéngnAdér, acidr cinef drodiits &18 surd aces ofl yt he
out er casi n e t Lrcunferential .surface of the inner casing
33. Therefggrgggegl ?ﬂ%ﬂg%ﬁ%]hgﬁgﬁﬁgbgcgsef:ﬁ 583 i1$ I?éfat%g"(? A G Hsmeqber
travel $ fo2.a Therg iper ity Wdwekiepte of i thenepnesrcashbgidgd ithenotn by
easily transmtted to the outeé1 caE$i n%]SO. As a result, the 14 bolts 38
and the tighteh ng’ mi TR AFe? nott WaST £ helt et reafed, PPRELong Rniat

nuts 39 area@asidyr | sengsh-ahent caerpyngeti g hBNEEACRS RGSHefNd the
bolts 38 are easily renoved fromthe engaging recesses 43 of the pressing
menber 5 42VUSThAD (KPR Yoo by &8 fhevengyhfer resbsrAgcends mer  casing

33 i s i npravad. rfUr theroh tdhes¢ p i : h Lt 38 is
prevent ed frqtg)urjnl bei ng nel t_é&eebyé}gﬁidﬁgat@ég%ﬁﬁg?ggﬁgéxggﬁgi \C/)le%OtS:(t?let 38 havi ng
heat #8si SR JafotPuridgiih et WhePrhipeeee@ningt he manufacturing cost of
the 10 exhaust gas purifier 22 fromincreasing. (6) The inner casing 33 is
tightly secured to the outer casing 30 by tightening the bolts 38, which
are engaged wit H6)t Rheepgagingasdorassks 48 wifghthly presstead tenbre 42teM th

the 15 ti gtaWiNGoN WS t3%ncENTE Wi BOFL 138 8TurPel SaPLOYSOLEy wich
the engaging recesses 43 of the pressing member 42, with the
15 tightening nuts 39. Therefore, the filﬁer 49 1is prevented
from being adversely affected by vibration caused when the
bus 11 is moving. This prevents deterioration of the

purifying ability of the filter 49.

20 (7) The filter 49 is located such that its axis extends
horizontally. Therefore, as compared to a case when the
filter 49 is facing diagonally upward, rain water rarely

enters the inner casing 33.

25 (8) The inner casing 33 has the handles 35 for holding
when moving the inner casing 33. Therefore, an operator
holds the handles 35 to move the inner casing 33, and easily
attach the inner casing 33 to or detach the inner casing 33
from the outer casing 30. Also, an operator easily carries

30 the inner casing 33 to the filter purifier, which is not

shown.

In a second embodiment shown in Fig. 6, the pressing
member 42 is constituted by a mesh member, which is a

35 punching metal in the second embodiment, having several
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-from bei ng adversely affected by vibration caused when the bus 11 is .
nmovi*ng. This prevents deterioration of the purifying ability of the filter
49. 20 (7) The filter 49 is located such that its axis extends

hori zontally. Therefore, as conpared to a case when the filter 49 is
facing diagonally upward, rain water rarely enters the inner casing 33. 25
(8) The in%é?aea i #¢S 38 has1hBehRaREl &5 -35ER6h Ashding gwtserermiovi hgg t he

i nner casing183s55 Ther ef pLe1 AN, QRELALO!, I t handl,es 35 to nove the
i nner casing 33, and easily. a?tac%%hgCﬁﬁggg%gagﬁ?&%%qeo Yt etach the
i nner casi #igr B3ce febnthtrepvrt eingasenye3042Al sbn Bheopetahar e@@yd &R I es

30 the in | ng. the filter purjfier,.. which is not shown. In a
second errbntgrtqj(le ﬁ%%ﬁiﬂéﬁbﬁ g;é &Tth rﬁbg&}:‘ﬁ@ 2ﬁgﬁﬁer60452 iF dWMEEi t ut ed
by a mésh pmnfrErabMhi 30 ito &7 B5 @finghi 8geAthakain the second enbodi nent,

havi ng several 15 exhaust gas emtting hol es 55. Each exhaust gas emtting
hole 55 is circular and are scattered about the entire surface of the

pressing nenber 142 thlen cbe seeend enhodi nel, 2dde Pressipg Lt
preferably has 20 to 60% or nore 5 prefer abrlay, 30 toﬁ%%%fo?gggtgglﬁetn%ﬁsea.
| f the op&FSHesh thdqueds thiearf id0mr dhaeaenghseahibtyhas thassgth treough the

filter 49ghannahqeast 002, LAl (k. I eos! fa. JRTber ) 42, Whi.gh | ncreases

pressure The 10 pressure l'oss corresponds to a val ug”obt fRed by
subt rb@t i RFesSENEeplessucervgispenats tive aombie eamainediebfi bubt rhcemdde

D easur e Loss T EoPheS YRy e iy A L ke T RAERE pBE8 G e ough
the filtePrepsgnet Nelpeestutbel opsti®amarfeades,filte heatTHee siStan€gusthe
”EChanicaEfSEBgngEstégg loss is the exhaust gas meeting a resistance
when passing through the filter. When the pressure loss
15 increases, the heat resistance, the mec¢hanical strength, and
the collecting efficiency of the filter 49 decreases, and the
filter 49 becomes chemically unstable. On the other hand, if
the open area of the pressing member 42 exceeds 60%, the
radiation efficiency of heat and the reflection coefficient
20 of infrared radiation decrease. This reduces the thermal

insulation of the filter 49 and causes the strength of

pressing member 42 to be easily decreased.

The diameter of each exhaust gas emitting hole 55

25 formed on the pressing member 42 is preferably 2 to 10mm. If
the diameter of each exhaust gas emitting hole 55 is less
than 2mm, exhaust gaé is not smoothly emitted. Further, a
large number of the exhaust gas emitting holes 55 need to be
formed to maintain the above open area.ratio, which increases

30 manufacturing cost. On the other hand, if the diameter of
each exhaust gas emitting hole 55 exceeds 10mm, the strength
of the pressing member 42 is not easily maintained, and
reduces the radiation efficiency of heat and the reflection
coefficient of infrared radiation of the filter 49.

35
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the collecting efficiency of the filter 49 .decreases, and the filter 49
becones chemcally unstable. On the other hand, if the open area of the
pressi ng nmenber 42 exceeds 60% the radiation efficiency of heat and the
reflection coefficient 20 of infrared radiation decrease. This reduces the
thermal insulatjon of the filter 49 and causes the strength of pressing
menber 42 to be E3%iPIeetPeaBedbeThd2diandreated cmrnsxtmastofasheni tting

oL s dbenaRdea LhE BLEPALATLIBTRAM AT IS LS ARy £ 12 1o 'f_

the di anmeter of each exhaust gas emtting hole than 2mm
exhaust gaBTrfdehormsnedtdiytencet ¢deeFlrighes) .a Thatge seaberg of the

exhaust ¢ Sy | es ;55 need o, be fornmed to nmaintain the above open
area rati gjémgv\gzlj%rhél?%’cP{e)%%e%l§Ba%ﬁu$’35fdﬁFPn§%§ogPV“(§’frﬁ?é“ AMershrhdce f
the di @met€9bodf teaehf extharist9 gasd edhbt i RgeRoOkarsacexqeeds L0 4 he
strength f the pressing nmepber 42 is not easily nmaintained, and reduces
the radiatid ”é?ftrﬂl‘? O ‘heatohnthEhBrPEFLBEt MEAPeE0dRS iis emrafiged

infrared nadittd amefrdhe fdft?rt&%oﬁﬁ.161’h@"3:13?§@§§£'%§?ﬁ8?%. 42 is
e |

| ocat ed downstream of the downstream end surface 49b o lter 49 by a
predet er me&)gecﬁasttlé’ncS@t( SESIFY. th  ramge hef secbadlSembodTnenteatbe for

di stance hetweer the dowistieamans syr e ? he filter 49 and the
i nner_surface ?{bhe surface facing t‘%g éi t%?lég g% %ﬂg %bgs?lrﬁggsrfé?ﬂ)er 42
i s art@ng&®MBgiTt HiZn ashdesgrgdest abavwe 30sm s Thel Hoes ancef i shéDi€stance

preferabl ¥ ssat.ou thin bhe r to 15mm. The reason. for setting the
di stance bet ween the fi tér%%%%gn& tsgnaesoplrsgsns?tngeﬁ%lﬁ%n‘BI@JrLTLi?daénﬁlescri bed
above is a®cfreRisews thef prkesdirst divses . | Onl edhe bhave r2manExhatisthgas i s not

easily e”b&%%gn@@dexkggﬁgagﬁﬁmﬁh%h%r%%&HE&féﬁ“%fé%hfggzytggrhgggdénbf the
the reflection coefficient of infrared radiation of the
15 filter 49 decrease. This reduces the thermal insulation of

the filter 49.

The pressing member 42 is preferably made of metal.
This is because the pressing member 42 needs to have heat
20 resistance so that the pressing member 42 does not deform by
heat. The pressing member 42 preferably has the radiation
efficiency of 0.5% or more at 400 to 700 degrees. If the’
radiation efficiency is less than 0.5%, the amount of heat
radiated from the pressing member 42 is small.
25
The thickness of the pressing member is preferably 1.0
to 5.0mm. If the thickness of the pressing member 42 is less
than 1.0mm, the strength of the pressing member 42 decreases.
On the other hand, if the thickness of the pressing member 42
30 exceeds 5mm, heat of the filter 49 is easily absorbed.
Therefore, the radiation effect of the heat of the filter 49
is reduced, and the weight of the exhaust gas purifier 22 is
increased. Thus, the exhaust gas purifier 22 is not easily
mounted on the bus.

35
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di stance exceeds 30mm the radiation efficiency of heat and the reflection
coefficient of infrared radiation of the 15 filter 49 decrease. This
reduces the thermal insulation of the filter 49. The pressing nenber 42 is
preferably made of nmetal. This is because the pressing nenber 42 needs to
have heat 20 resistance so that the pressing nenber 42 does not deform by
heat. The pressiPRRhperang ppeparabiyehasatind esadifattihen exdffist egsy of

0. 5% or nnp@rgfiépowipl799wdggrgggtr& the radiation efficiency is Iless
than 0.5% the anmount of heat ra rated fromthe pressing nenber 42 is

small. 25 The thickness of the pressing nmenber is preferably 1.0 to 5. 0nm

I f the thickness.. ressing nmenber 42 is less than 1.0mm the
strength of theﬁggggéﬁﬁﬁﬁwgﬁ%er 42 decreases. On the other hand, if the

t hi cknéss of the pressing menber 42 30 exceeds 5nm heat of the filter 49

is easily absorggg. Theyefore, the radiation effect of the heat of the
filter 49 is rédd&dd? g Kt gt N9 f CX¥ Fren b haisde yaswptirirt | end?Z Hes

Lﬂgreg;eg#jggz&@13ﬁiﬁﬁdﬁﬂ€ﬁrHEH%F%%&ééP[ v égtPﬁgiSRShkxgi%§“QEFd on the
. npl es and conparati ve exanpl es of the exhausSt gas “purifier
will now BEdEEaghe® HMbtasin mxarplded Soady erwhaiidh ngs aadratxnguargani ¢
oL di 1 | et o med €S okt B a ol s Bady e 448 S At hrgeiar -
sol i dt0Th&hel-degViesay moldesh hidies ategradtsedsd and dekegnolReFNeY, an
several malyged; QQ'e@hérgdﬂgpgéegoa8e%n%o%qggh22eb¥h%% cut by a
diamond cutter to méke the columnar filter 49. Then, the
filter 49, which is formed of sintered silicon carbide having
| the air holes, the average diameter of which is 5 to 20um,
15 the cells, the number of which is 31/cm?, and the partition
walls, the thickness of which is 0.3mm, is manufactured.
Also, a ready-made stainless punching metal is used as
the material of the pressing member 42 and punched by a press
to obtain the pressing member 42 having the above mentioned
20 shape. The diameters of the exhaust gas emitting holes 55
formed in the pressing member 42 are 8.0mm and the opening
pitch is 12mm. Therefore, the open area ratio is set to
41.9%. Further, the thickness of the pressing member 42 is
set to 2mm, the diameter of the pressing member is set to
25 173.8mm, and the radiation efficiency is set to 0.9 at 400 to
700 degrees centigrade. Such pressing member 42 is located
apart from the downstream end surface 49b of the filter 49 by

Smm.

30 An experiment for collecting particulates was conducted
for three hours with the rotation number of the diesel engine
12 set to 1500rpm and the torque set to 20N-m. As a result,
the heat of exhaust gas was radiated and the temperature of
the filter 49 was increased. This burned the particulates

35 collected by the filter 49. That is, the collected
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adhesive. The adhered nol-ded- bodies are then cut by a dianond cutter to
make the columar filter 49. Then, the filter 49, which is forned of
sintered silicon carbide having the air holes, the average di aneter of
which is 5 to 20m 15 the cells, the nunber of which is 31/cnR2, and the
partition walls, the thickness of which is 0.3mm is manufactured. Al so,
a ready- med8T 5GP hPERS PRhehPRENREt BY ispondedesst Hanidtievn atoof t he

pressi Ng neabene AZ: anchdupcheds byga press, ;Lo gbLai p, the pressing menber 42
havi ng t he g%ove ment i oned 20rshapewr$hgh%jlgacr:r‘g %fsggF & EtfatstCYas

em tting hbdes w5 i ed The tSeengt gsst sgunenbas 42sar me8 sQmadand the
is set to 41.9%

openi ng i j Theref.are, the open area rati

Further, t (Begﬁjioé‘l'(n SS tof{fcﬁme t%}ees%lf?@s ﬁb@?"@?ri gtz ¥ Iy 2fie tRsult
di anet ér ofas He2qB.essing nenber is set to 25 173.8mm and the radiation
efficiency is set to 0.9 at 400 to 700 degrees centigrade. Such pressing
menber 42 is located apart fromthe downstreamend surface 49b of the

filter 49 by 5mecodd Araspperi ment for collecting particul ates was
conducted for three hours with the rotation nunber of the diesel engine

12 set to 1500rpm and the torque set to 20Nm As a result, the heat of
exhaust gas wasthaduabpdrapd bReheRehal Lhd Sho 2
i S Sdértgtﬂo%sec%%gt{)%}l'% h}éo%?f‘:}tlvg? 49. That

increased. This burned the particulate
is, the cdPrEefedn IBepsteindrasednesrsimymembdy 4£pomtanseustbgRi.Sy@n t o

Sotnd preamor eheagP el a s aBir o AF S (IBh aght 1 IOA (HREbreEeRng |
nmenber 42TByei Rf FThe preapingbmembes2dB. sSecard Fxaep! e Fie Hlgnetigs s of
t he eXhau§Bi8ﬁﬁe§§15%iQﬂeh8£g§s§gg member 42 is set to lmm, the
diameter is set to 173.8mm, and the radiation efficiency is
15 set to 0.95 at 400 to 700 degrees centigrade. The pressing
member 42 is located apart from the downstream end surface

49b of the filter 49 by 10mm.

An experiment for collecting particulates was conductéd
20 on the above exhaust gas purifier 22 under the same condition
as the first example. As a result, the heat of exhaust gas
was radiated and the temperature of the filter 49 was
increased. This burned the particulates collected by the
filter 49. That is, in the second example also,.the
25 collected particulates were burned by spontaneous ignition
and the filter 49 was regenerated. 1In this case, the
regeneration rate was 86%. The sound pressure was measured
under the same condition as the first example and the result
was 50dB.
30
Third Example

The pressing member 42 of the third example has one
large exhaust gas emitting hole 55. The diameter of the

35 exhaust gas emitting hole 55 is 130mm. The open area rate of
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10 formed in the stainless pressing nember 42 are set to 2.5mm and the

" open area pitch is set to 4nm Thus, 'the open area rate of the pressing
menber is set to 35.0% Further, the thickness of the pressing nenber 42
is set to I mm the dianmeter is set to 173.8mm and the radiation efficiency
is 15 set bo at 400 to 70Q degrees centigrade- The pressing nenber
42 is |ocat8f Bﬁﬁﬁﬁlf‘goﬁ?f“ﬁ@rd(ﬂ@héﬁréﬁﬁ éfd Surtace PdSixpefrinent i Foer 49

by 10Mm_ABoBXPEELBNboEel cqoblect Liag £ongucted 20 on the
above exhaust _gas ggrlb?l er 22 under thﬂégn%gceg&nﬁl on ' as theSFi PEés

exanpl e. ABUALf&8H| ¥ndehetheasane ewhaiuﬂloga$s wase rfach:ai e@lxaﬂplléhe As a

t enper at ur he I 4 greas ed._ This burned the particul ates
col | ect ed eQthE ?lg%t}t’gé gf\'?ﬁa |s auﬁ t §8 S5 &&ond etxaﬁﬁﬂJea%F%oan@héhES

col | ected tpfamex:antlat@soﬂ\etlee bfit hedr by 95 paBt ABROUS dranisd o @mgygp phter
49 was reggnerat ed. Indthls case, th regeneration rate was 86% The sound
pressure was neasur et C uider” h%x@ﬁﬂgeéondp‘t‘lhlhe ashipd F?‘ﬁ@?léxarrpl e and

the resul tcol/ﬂaéictﬁtdﬁaaﬂ@lcﬂééduﬂ@ | BuFheapPbesshig + TR ERe! e third
exanpl e h one | arge exhaust gasmeam ltltl ng hg eb t The(El L%et er of $hE 35

exhaust g eerﬁet‘—:’c‘? Hol W 552 4% WBDnAd S Theb bpen t‘ah%asqnam@ pfesslreheas
pressing meEherr AR urtiexett o %@%orwl@wﬁrége@hefggov‘éo' | eCtP'J{‘e%
e die

partlculates was conducted on such exhaust gas purifrer

condi 19 on tA¢ MRS Uit MR -e. As a result, the heat of the exhaust gas
was not radiated and the 5 tenperature of the filter 49 did not increase as
conpared to the first and second exanples. In the third exanple,

coll ected particles hardly burned by spontaneous ignition and

First, Second, And Third Comparative Examples

15 In first to third comparative examples, the inner
casing was secured to the outer casing and an exhaust gas
purifier having no space between the casings was prepared.
Then, in each comparative example, an expériment for:
collecting particulates was conducted under the same

20 condition as the corresponding example. The results are

shown in the following table together with the results of the
first to third examples. '
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the regeneration.rate was 21% Al so, the sound pressure was neasured under
thessane condition as the above exanples and 10 the result was 60dB.

First, Second, And Third Conparative Exanples 15 In first to third
conparati ve exanples, the inner casing was secured to the outer casing and
an exhaust gas purifier having no space between the casings was prepared.
Then, in each conparative exanple, an &qielrd nent for collecting
particul at es was conducted under the same 20 condition as the correspondi ng
Fhe results are shown in the follow ng table together mﬁth t he

exanpl e.
results of the first to third exaed es.. 20 Table |Open Sound Ar
I rradi atijon Regenerati on Pressune Spage Rate Efficijency Rate (% (g@uggs)
First Present 41.9 0.9 Exaf5i%e $edddiprtidsnt Remaneamigeon0 Exanpl e
Third Present 95 0 21 (§% anpl@aE@rstEf@qqg§§Q5;veRéQ§§n&%ﬁl.9 Q. Bressgse
Exanpl e 5) (dB)
First
Example Present | 41.9 0.9 80 52
Second
Example Present | 35 0.95 86 50
Third
Example Present | 95 0 21 60
First
Comparative |Absent 41.9 0.9 75 55
Example
Second
Comparative |Absent 35 0.95 ' 80 51
Example
Third
Comparative |(Absent 95 0 18 60.5
LExample . .

_ As shown in the table, the filter 49 according to each
5 example has higher regeneration rate as compared to that of
the cbrresponding comparative example. Also, the sound
pressure level of each example is lower than that of the
corresponding comparative example. Since the diesel engine
12 is driven under the same condition, the sound pressure
10 level of each example and the corresponding comparative
example are the same. However, the sound pressure level
between each example and the corresponding comparative
example differs. This is because the exhaust sound of the
exhaust gas in each example is lower than that of the

15 corresponding comparative example.
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Second Conparative Absent. 35 0.95 80 51 Exanple Third Conparative Absent
95 ® 18 60.5 Exanple As shown in the table, the filter 49 according to
each 5 exanple has higher regeneration rate as conpared to that of the
correspondi ng conparative exanple. Al so, the sound pressure |evel of each
exanple is lower than that of the corresponding conparative exanple. Since
the diesel engifiee S€cqrd Rrikedinerer prhyisese thendidlilowindieadodRd ages.
pressure 10 | evel of each exanple and the correspondi ng conparative

exanple are the same. However, the sound pressure |evel between each

exanpl e and the (@Or ITespendtiseg ngomeaitad £ ve2 exanpbeedhif ekgaulhi $45 because

t he exhaust .sqund of .the xhaust gas in each exanple is |ower than that of
the 15 coreﬁnelz%olr{](ﬂ %]QOICeoSerSa"f‘at i%g‘gr &F5 e thoresr seRdntR eabebi fbst

provi dés the Sfsaldpowienpeadviantzages edd) HiesPr assd r}gré@grlb&% rﬁ@rpﬁ@% §%ver al
exhaust gasnﬁm'tti ng holes 55. Therefore, the open area rate orf the
pressi ng MeEMgECEtE L ERAS t6d%eTAS A9 pF B_T ngndesbefade 4P bdcattes

apart fromifthe rdawnsr eam.endsur f age 49k of fd lhe by_2,{0.30mm
Thus, the heat of thtg filter 49 is egéily%r ggggtt eoci“J bt;h% ht‘e]iglptré/erés‘ll%glﬁerrber

42 and t h&3férperadipéedobyt hbef Piresrs 149y ineniler edz ethd Thihve Bbhpesat ure
certain apguptf,o1@;9t panti cul rn only the heat of. the exhaust
gas. As a resul t_,l the e%hggs?hgzgg%ﬁﬁ{fi g?‘)ifZailéolese& 6 2 Yo rRfePUnperi od
bef orld t heff ppréicudaheedsot bube bggemdnattet Medthe f ellectdikaheat 8hs.

ocat ed sgpapatgcfiem the gxhaust g3y UM 22 NS P IS A,
period before the filter 49 needs to be regenerated by the
electric heater located separate from the exhaust gas
purifier 22. This eliminates a troublesome procedure to

15 frequently remove the filter 49 from the outer casing 30 to

regenerate the filter 49.

(2) The pressing member 42 is constituted by the
punching metal, which reduces the exhaust sound of exhaust

20 gas. This reduces traveling sound of the bus.

The embodiments of the present invention may be

modified as follows.

25 In the above embodiments, a number of exhaust gas
purifiers 22 are provided. The number of the exhaust gas
purifier 22 may be changed in accordance with the exhaust

amount of the bus.

30 The distal end of the bolts 38 may be crushed or the
distal end portion of the threaded portion of the bolts 38
may be damaged. With this structure, the tightening nuts 39
are prevented from falling off the bolts 38 in case they are
loosened when the bus 11 is traveling.

35
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15 frequently renove the firlter 49 fromthe outer casing 30 to regenerate
“thesfilter 49 (2) The pressing nmenber 42 is constituted by the . punching
metal, which reduces the exhaust sound of exhaust 20 gas. This reduces
traveling sound of the bus. The enbodi nents of the present invention may be
nodified as follows. 25 In the above enbodi nents, a nunber of exhaust gas
purifiers 22 aret’bridif RRPVIHEBRAHBENEF ., t hBceghhaststgams purdffaer 222may
be changedi  Nnr&cEOf Danee M S t. gf, the bus. 30 The distal
end of the bolts 38 nay be %?ué}ﬂ%dﬁégg? hge”“gfggggﬁ gnld pgﬂ”ueé’ﬁrof t}PFe -

t hreaded pofR3wit ofag Heumofier 332 may be dammged. oW tthet hius ST Ughal expLhe

ti ghteni ng, putss 3f d frromfalling off the bolts 38 in case

they are Ioosenegsdﬁ%ﬁxgﬁgxgﬁgsllﬁ%f 'r§Vé i%@ha%ﬁtZQaé PRIt héeabAde

enbodi frentr®y thive mexhenest qgast jmer idfhesk22 anbul gheeki t kedqat o 4,he heavy
urifier 22 may be nounted on the

route bus 11.. However,. t.he exhaust gas f _ )

bus 11 mhéﬁ%Pﬁgrﬁnﬂfﬁﬁf%%f zﬂﬁ%r%ﬂ?gﬁng,wﬂﬁé EhRagsitesgds uinéel 222

5 may be nmounted on fire trucks, anbul ances, trucks, or ordinary vehicles
The handl es 35 may be coated

that are equippﬁg m%th hhe di_esel engine 12.
with a coating nefinBANEHEE SRaBaVowec seiartiad etittlofa tdeahihg coedbeti vintay:
Wth thishi@ sbhuebereictBatsurl 2ee Lenperal L he | es 35 1s kept
| ow when the inner casing 33 has high tenpefg%€$%$}%%édp§g31yéh%fter

st oppithg PhEUERYFERe. thRePBréPES tREPEIAITADT Sthreanehss | §5ai bagbed or
detached. 145 LRehhenabo¥geeMRadi AENES: eh%éﬁ?%&%n & &géfiggeggately

after stopping the engine. Therefore, the filter 49 is more

easily attached or detached.

15 In the above embodiments, the exhaust gas purifier 22
is located at the downstream end of the exhaust gas passage.
However, the exhaust gas purifier 22 may be located at the
middle of the exhaust_gas passage. 1In this case, a flexible
exhaust pipe is preferably connected to the pressing member

20 42 such that the flexible exhaust pipe is selectively
attached and detached. In this case, the inner casing 33 is
removed from the outer casing 30 by'opening the pressing
member 42 after removing the flexible exhaust pipe from the
pressing member 42.

25
In the above embodiments, the filter 49 is located

horizontally and such that the axis of the filter 49 is
perpendicular to the side door 24 of the bus 11. However,
the outer casing 30 may be inclined such that the filter 49
30 faces diagonally upward or diagonally downward. When the
filter 49 is located facing diagonally upward, working
performance is further improved when attaching or detaching

the inner casing 33 to or from the outer casihg 30.

35 A third casing may be located between the outer casing
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is located at the downstream end of the exhaust gas passage. However, the .
exh&ust gas purifier 22 may be |l ocated at the 'nmiddle of the exhaust gas
passage. In this case, a flexible exhaust pipe is preferably connected to
t he pressing nenber 20 42 such that the flexible exhaust pipe is
selectivelgO attagBed.and detached.. _In this case, the inner casing 33 is
removed from tRa blEel "BEEi AGS389by dopeisiing atte aprassiangt s nmbreed42 af t er
removi ng thet&kexi bhe exbavstapipg BHOM LG L PLESS nenber 42, 25 In the
above enbodi nents, the filter’ 498i$ |§?§t§€e ﬁﬁﬁ%ﬂﬁ%@ﬁﬁ%ﬁ%Hﬁf%u%ﬁtﬁﬁ§ﬁ
the axis of'€he#T¢te?s¥0giandpehpentdnenl arstogt B8 .si detHoani24 of the bus

11. Howevedt rydihigroOut i e ipclined such that the filter 49
30 faces djagonalfifQ%&%fgﬁ%ggdggagﬁél?Vrégﬁﬁmgfﬁyeﬁﬁén%ﬁﬁé G5 1%ke 49 is
| ocat efl f ARy diadioral 3y Gpwardeimor kiragsmpertor maneed S iyt h@ésiﬂgf qyed
when attaching or detaching the inner casing 33 to or fromthe oute )

casing 30. 35 Athird casing may be | ocated between the outer casing 23 e

30 and the i nnerlncadienghbdyes weibddidderd $Page | SnAOF "Bd, rheL veep t he outer
casi ng BOSan the third %E%{B%a_and petween the third casing and the inner
casi ng 33° WIS HieSL 7 f Tehe! ThieH ehsimgessingenepbevedts mhgat of

the 5 innee edsireg 33nfike@dei ng thansEsed 4Q t er casing.30. In
the above Enbgdinents, the inner surface %thkgh# 3}% %gﬁﬁﬁ;%?éﬁ?PIFEP 49)
of the pr&8§i ng*ferfered2akdy med leqtreast. | Fuirshed., Ituhe hirmeoase;rthee

infrared padiati predBdnglReckBe ! iske s, el | reflected. Further, the
i nner surface of the prgssfng ﬁenbera Zt%%faﬁj fgﬁﬁ 'en @.qq+%rﬁ%§%ase, t he
heat tranEF%rhﬁ?éatéﬁnﬁﬁérpﬁé§§i@@’ﬁéﬁb@ﬂeﬁbingimmmhﬁ@edz is increased,

which improves radiation efficiency.

15 _ According to a modified embodiment of the second
embodiment, the shape of the exhaust gas emitting holes 55
formed in the pressing member 42 may be changed as long as
the open area ratio of the pressing member 42 is within the
above mentioned range. For example, as shown in Fig. 8, thé

20 shape of the exhaust gas emitting holes 55 may be square.

As shown in Fig. 10(a), pentagonal and quadrangle

exhaust gas emitting holes 55 may be mixed. As shown in Fig.
10 (b), the exhaust gas emitting holes 55 may have scale

25 structure. As shown in Fig. 10(c), cruciform and circular
exhaust gas emitting holes 55 may be mixed. As shown in Figs.
10(e) and 10(f), the exhaust gas emitting holes 55 may be
elongated holes. Particularly, in the example of Fig. 10 (e),
the exhaust gas emitting holes 55 are located in zigzag. On

30 the other hand, in the example of Fig. 10(f), the exhaust gas
emitting holes 55 are located in line parallel to each other.
In addition, as shown in Fig. 10(g), exhaust gas emitting

holes 55 may have diamond shapes.

35 According to another modified embodiment of the second
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whi ch i nproves radiation efficiency. 15 According to a.nodified enbodi nent
of the second enbodi nent, the shape of the exhaust gas emtting holes 55
formed in the pressing menber 42 may be changed as |long as the open area
ratio of the pressing nmenber 42 is within the above nentioned range. For
exanple, as shown in Fig. 8, the 20 shape of the exhaust gas emtting holes
55 may be §Hbafémenis BABWNPARCFPE. the( @respempagemide amy quayraagbgen
exhaust ga Lt : y_be mixed. As shown.in Fig.. 10(b), the
exhaust gainggét%%%g ﬂ%#%glg ﬁgymggvggsggfgtf§§§%r gfhfﬁxg%&n%hBﬂﬁtﬂﬁnFig.
10(c), cruesfehowandnciigul ar exhaust gas emitting holes 55 nay be m xed.
As shown in Figs. 10(e) and 10(f), the exhaust gas emtting holes 55 may
be elongated holes. Particularly, in the exanple of Fig. 10(e), the
exhaust gas eni tiir nhdhalersorkb @yd 0kt €d mezﬁgéagin@mé&b&w %”}esr hand,
in the example of Fig. 10(f), the exhaust gas emtting holes é are

| ocated i mM9iMRE af A 1Bkl e P WiHeing PAtaddi tioreves, shbanpire sEiigg
10(9), exhaystea® gt tH k hapes.. .35 Accordi ng
to another nodified e@%éﬁ?%%ﬁ?&%fq%ﬁgngg%g2ﬁ¥€%gi%ggggF§e%$,%h&ﬂpﬁﬁﬁt of

t he pressidigiHeYder &8 e Belkspen and a mesh material 60 may be | ocated
at the opening portion as shown in Fig. 9. 5 In the second enbodi nent, the
pressing nenber 42 is formed by a stainless punching netal. However, the
pressing nenber 42 nmay be fornmed by nmetal material such as titanium

alum num and the like. 25 CLAIMS 1. An exhaust gas purifier that filters
exhaust gas froman internal conbustion engine to collect particulates in
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5 the exhaust gas, the exhaust gas purifier conprising: an outer casing and
an rnner casing, which is located inside the outer casing and acconmobdat es
a filter, wherein the inner casing is selectively attached to and detached
from the outer casing. 10 2. The exhaust gas purifier according to claim
1, <characterized in that the outer casing is connected to the downstream
end of an exhaust gas passage, which eXLBmHES from the internal conbustion
engi ne. 15 3. The exhaust gas purifier according to claiml or 2,
characterized in that a space is fornmed between the outer casing and the

i nner casing. 20L4. THEl@Mnaﬁﬁtgyﬁs[pmfifeéra@ﬁ@tdkmmtEQsa@&h%W%ﬂﬁgas
clains 1 tfgé% charagteri%ed in that the outer and inner casings are

cyl i ndri cal s &t et h-THE outFPPRSsH A RASIAR tepeRildgTforEincitlates in
downst Eeamiandexrandsd fgad Nnee Cashags £ MY ES pArQRY N @ o, als ;9 .ecti on of

t he outer casin%*kand 25 wherein the inner casing is sefectively inserted
in and renoved i A% CBFtid9 sl m virnehecapengngwporhi on. 1bcakhed
exhaust gaspwd fd AR NG, i : 4, characterized
by retaining qeaﬁgﬁ{or.retg%%%ﬁg?Eggyt%gg?ﬁﬁgggkgérgg%fgggﬁé o q&@%ﬁhsing.
6. The exHASSHNGRY masiinoer saceoraditnigve by chatarbed thaeadt detaetdd £hah

t he retainiyng i.s :lacated apart froma downstream end surface of the
filter bng%é§%§%23§?§##%ﬁed di stance, and has a plurality of exhaust gas
26 em@ting holes, wherein the open area rate is set to 20 to 600. 7. The

exhaust gas purifier accordin 0_any on f
g purbt PRE& exhags£ gasypurgf%er according to claim 1,
characterized in that the outer casing is connected to the
downstream end of an exhaust gas'passage, which extends from

the internal combustion engine.

15
3. The exhaust gas purifier according to claim 1 or
2, characterized in that a space is formed between the outer
casing and the inner casing.
20 4. The exhaust gas purifier according to any one of

claims 1 to 3, characterized in that the outer and inner
casings are cylindrical, wherein the outer casing has an
opgning portion at the downstream end, and the inner casing
moves along the axial direction of the outer casing, and

25 wherein the inner casing is selectively inserted in and

removed from the outer casing via the opening portion.

5. The exhaust gas purifier according to any one of
claims 1 to 4, characterized by retaining means for retaining

30 the inner casing to the outer casing.

6. The exhaust gas purifier according to claim 5,
characterized in that the retaining means is located apart
from a downstream end surface of the filter by a

35 predetermined distance, and has a plurality of exhaust gas
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5 clainms 1 to 6, characterized in that the outer and inner casings are

"l ocated horizontally. 8. The exhaust gas purifier according to any one of
clains 1 to 7, characterized in that the inner casing has 10 hol di ng neans
for holding the inner casing when selectively attaching the inner casing
to and detaching the inner casing fromthe outer casing. 9. The exhaust
gas purifi8PLhEEBEdNAGSEe ¥harmiB, thes opear aoteer immatk i1 téwt tde2bokdi ng
nmeans i s egxpgsed outside froman outer circunferential surface of the
outer casing. 10. The exhaust gas purifier according to claim8 or 9,
characterized in that the holding neans is |ocated at the 20 downstream
end of the inner, casi E}l. The .exhaust gag_%urifier according to claim®,
characterized in that 't eqﬁﬂ%ﬁ%ﬁJQﬁﬁu%“ htt tHe3CaCpfane- LPkanyproessiad
menber 5 wheleims thetpressitgraetde 268 Lacahgd aparbud L Lo thg downst ream
end surface of the filter by 2 to 3.0mm_ 12. A vehicle having an ‘exhaust

gas purifi€S ¥ FhodMITRE e etaareallel uded i n exhaust gas of an
internal conbustion engi ne, wherein the vehicle has the exhaust gas 30
purifier according to any one of clainms 1 to 7 in an accomodati ng space
for accomodati fg” bagdhgec&hdussonss Ipouzitfuces rRadrerdireg nid yaoy bhe of

i nternal camdysti10R £AYI R4 L : od for_selectively attaching and
detaching 35 a fil te?]gl ocat egrﬁér?lg%&]exd%uﬁa%a%h%uw?i%rC‘?ﬁéf‘gf DeSers 27
exhaus? g&elddngormeaes gant iholiddings tihve| irtreelr | a4 hieg exthansse 1 gas i vehey ei n

t he exhaugt (gas pYr ihi.er 4i,necl an _outer si ng. and_an i nner casing,
which is I ocated %n%%ﬁelgb%%r%ggiéﬁkﬁﬁbEﬁﬁﬁ‘%%E%%ﬂﬁﬂ%t%%eth%“?FlFéﬁ}n@he
nethod_coﬁﬁpmsthg:Oyébecthwehg.attaching the inner casing to and detaching

9. The exhaust gas purifier according to claim 8,
15 characterized in that the holding means is exposed outside

from an outer circumferential surface of the outer casing.

10. The exhaust gas purifier according to claim 8 or
9, .characterized in that the holding means is located at the

20 downstream end of the inner casing.

11. The exhaust gas purifier according to claim 6,
characterized in that the_holding means includes a plate-like
pressing member, wherein the pressing member is located apart

25 from the downstream end surface of the filter by 2 to 30mm.

12. A vehicle having an exhaust gas purifier for
removing particulates included in exhaust gas of an internal
combustion engine, wherein the vehicle has the exhaust gas

30 purifier according to any one of claims 1 to 7 in an
accommodating space for accommodating baggage and tools

located in the vicinity of the internal combustion engine.

13. A method for selectively attaching and detaching

35 a filter located in an exhaust gas purifier that filters
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the inner casing fromthe outer casing to selectively attach the filter to .
andsdetach the filter fromthe outer casing. 10 14. An exhaust gas purifier
for a bus that filters exhaust gas of an internal conbustion engi ne

mounted on a bus to collect particulates included in the exhaust gas, the

exhaust gas Eurifier for a bus being characterized in that: a filter is
| ocat ed i n®A EFERKkIRDORP oF Ol hecbuBaahdchdates dowrlectest itro e &oMensend of

an exhaustggas passage, which extends fromthe internal conbustion engine.

28 :
wherein the exhaust gas purifier includes an outer

casing and an inner casing, which is located in the outer

5 casing and accommodates the filter, the method comprising:
selectively attaching the inner casing to and detaéhing
the inner casing from the outer casing to selectively attach

the filter to and detach the filter from the outer casing.

10 14. An exhaust gas purifier for a bus that filters
exhaust gas of an internal combustion engine mounted on a bus
to collect particulates included in the exhaust gas, the

. exhaust gas purifier for a bus being characterized in that:
a filter is located in a trunk room of the bus and is

15 connected to the lower end of an exhaust gas passage, which

extends from the internal combustion engine.
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