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exhaust gas therefore is always directed through bores which are provided
at the inlet or at the The present invention relates to a catalyzer-
outlet pipes, respectivley, as well as between the containing muffler
wherein a catalyzer is provided  baffle plates. Thereby, the exhaust gas is
expand- -inside the casing of the muffler.              5   ad in a
throttled manner. This type of muffler In recent years, as environmental
problems      basically is a resonant type muffler for attenuating have
been drawing more public-attention, more      the sound energy in a
plurality of spaces divided stringent regulations for exhausted gases and
noise  by the baffle plates. from internal combustion engines have been en-
Therefore, the object of the present invention is acted. In order to comply
with these regulations,  10  to enable the design of a most appropriate
muffler mufflers and exhaust-gas cleaners have become      which is capable
of cleaning or denitriding exhaust indispensable for internal combustion
engines.     gas without impairing a function of noise reduction.
Generally, in the use of an internal combustion    This object is achieved
by the features of claim engine, provision of both a muffler and an
exhaust-  1, i.e. by providing a catalyzer-containing muffler gas cleaner,
such as a denitration or desulfuration   15  according to the present
invention which com- device is indispensable. The muffler for an internal
prises: an outer casing defining a closed space combustion engine usually
includes two-stage muf-  therein; an inlet pipe and an outlet pipe provided
in fling construction in order to sufficiently reduce  said outer casing
for introducing and discharging noises. The provision of these muffler and
the     an exhaust gas into and out of said outer casing exhaust-gas
cleaner, however, conventionally re-  20  respectively; at least one
partition wall dividing the quires a substantial space for their
installation. Al-  closed space of said outer casing into two or more
though efforts have been made to reduce the size   spaces; at least one
penetrating pipe provided of these devices, such an effort has limitations,
through said each partition wall for communicating since the muffler and
the exhaust-gas cleaner re-  said divided spaces with each other; and a
cata- spectively require a certain volume to accomplish   26  lyzer
provided inside at least one of said penetrat- their effect, i.e. noise
reduction space for the muf-  ing pipes. fler and exhaust gas treating
space for the de-        With the construction and arrangement de-
nitration device. Another problem is that since the  scribed above, in
operation, the exhaust gas flows two devices have to be prepared and
installed      through the inlet pipe into one of the spaces separately,
the use of these devices are costly.  30  formed by the partition walls
inside the casing, and Particularly, in a low-power engine, the cost of the
flows through the penetrating pipe into another two devices comprises a
substantial portion of the  space, and then continues to flow until it
finally total cost, which is a substantial obstacle to the  flows out
through the outlet pipe. As a result of the provision of these devices in
the low-power en-    wide space-portions and the narrow pipe-portions
gines.                                        35  of the gas passage, the
exhaust-gas flow exper- In the preamble of the main claim, it is pro-
iences cycles of rapid expansion and rapid reduc- ceeded from a muffler as
is shown in the US-A-3    tion, thus the noise level of the exhaust gas is
445 196 . According to this prior art, the inner   reduced. The cleaning of
the exhaust gas, such as space of said muffler is divided into a plurality
of  denitration or desulfuration, is performed by the spaces by a plurality
of baffle plates (94, 96, 98).  40  catalyzer provided inside the
penetrating pipe or These baffle plates are penetrated by a pipelike
pipes. catalyst container. The outlet side of the catalyst    The above and
other objects, features and ad- container is provided with radial apertures
(56a) to  vantages of the present invention will become more release the
exhaust gas into the divided spaces.   apparent from the following
description when taken This outlet side, moreover, is supported in the   45
in conjunction with the accompanying drawing in outer wall of said muffler
in a manner to be closed  which a preferred embodiment of the present in-
in order to render an exchange of the catalyst     vention is shown by way
of illustrative examples. possible. The baffle plates have a plurality of
holes  Fig. 1 is a schematic sectional view of a cata- for the passage of
the exhaust gas therethrough    lyzer-containing muffler according to one
embodi- and for the communication between the divided   50   ment of the
present invention. spaces. An inlet pipe provided with a plurality of     A
preferred embodiment of the present inven- radial bores extends through the
outer wall of the  tion will be described with reference to the drawing
housing of said muffler and also through at least  hereinafter. one baffle
plate. An outlet pipe which is designed     Fig. 1 is a schematic sectional
view of a cata- similarly to the inlet pipe is installed on the outlet  55
lyzer-containing muffler of the present invention. side of said muffler
such that, as does the inlet      A cylindrical outer casing 1 has its two
ends pipe on the inlet side, it extends through the outer  sealed by blind
plates 9, 10 to define a closed wall and through at least one baffle plate.
The    space therein. The blind plates 9, 10 are pene- 2    
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pipe and outlet pipes 2, 3 respec-  wall of the casing 1. tively, with one
end of each of the pipes protruding  Further, the catalyzer furnished in
the penetrat- inside the casing 1 and the other end being out-  ing pipe 7
is not limited to the ones for removing side. The inside of the casing 1 is
divided by a  NOx or SOx from the exhaust gas, but may be partition wall 4
into spaces 5 and 6. The partition   5   ones for removing other toxic
substances from the wall 4 is penetrated by a penetrating pipe 7, with
exhaust gas. the ends thereof protruding into the spaces 5, 6.     As
described above, a catalyzer-containing The penetrating pipe 7 contains a
catalyzer 8     muffler according to the present invention is able to which
removes NOx or SOx from the exhausted       perform both noise reduction
and cleaning of ex- gas passing therethrough. As the catalyzer, for  10
hausted gas, such as removal of NOx or SOx. example, deep root
neo-honeycomb catalysts or     Thus, the required installation space is
greatly re- metal oxide catalysts may be used for removing    duced since
the exhaust-gas cleaner, which is con- NOx or SOx.
ventionally separated from the muffler, is placed In a catalyzer-containing
muffler as described  inside the muffler in the present invention. above,
the exhaust gas flows in the direction in-  is  Also, the cost for
providing the exhaust-gas dicated by the arrows through the inlet pipe 2
into  treatment device can be greatly reduced since the the space 5 and
flows through the penetrating pipe  catalyzer for treating the exhaust gas
is furnished 7 into the spacing 8, and then flows out of the   in the
muffler. casing 1 through the outlet pipe 3.                  A
catalyzer-containing muffler for treating an When the exhaust gas flows
into and out of the   20  exhaust.gas from an engine is disclosed. The muf-
casing 1 through the inlet pipe 2 and outlet pipe 3  fler comprises an
outer casing defining a closed respectively, the exhaust gas is rapidly
expanded  space therein and having an inlet pipe and an and reduced
respectively, thus noise level of the  outlet pipe for introducing and
discharging the ex- exhaust gas is substantially reduced.
haust-gas into and out of the outer casing, respec- The penetrating pipe 7
has two basic functions.  25  tively. At least one partition wall is
provided so as One is to let the exhaust-gas flow from the space 5  to
divide the closed space of the outer casing into to the space 6. The other
is to rapidly reduce and  two or more spaces. At least one penetration pipe
then rapidly expand the passage for the exhaust   is provided through the
each partition walls for gas flow, thus reducing the exhaust gas noise. The
communicating the divided spaces with each other, most efficient noise
reduction will be achieved by   30  and a catalyzer is provided inside at
least one of selecting a penetrating pipe 7 having an appro-   the
penetrating pipes. Exhaust-gas noise is thereby priate width and length.
reduced and at the same time toxic substances The catalyzer 8 provided in
the penetrating    such as NOx or SOx are removed by the muffler pipe 7
cleans the exhausted gas passing thereth-  by means of a single
construction. rough by removing toxic substances such as NOx   35 or SOx,
by promoting the chemical reactions of    Claims those substances.
Although, in the above embodiment, the inside  1. A catalyzer-containing
muffler comprising: of the casing 1 is divided by one partition wall 4
a catalyzer (1) defining a closed space into two spaces 5 and 6, the inside
thereof may be   40  therein; divided by two or more partition walls into
three or     an inlet pipe (2) and an outlet pipe (3) more spaces, with
each of the partition walls 4       provided in said outer casing (1) for
introduc- being provided with a penetrating pipe 7. In such a   ing and
discharging an exhaust-gas from an case, the catalyzer 8 may be furnished
into either    engine into and out of said outer casing, re- all or some of
the penetrating pipes 7. Also, one   45  spectively; partition wall may
carry two or more penetrating         at least one partition wall (4)
dividing said pipes 7, and not necessarily only one as in this      closed
space of said outer casing (1) into two embodiment.
or more spaces (5, 6); Also, the outer casing 1 is not necessarily to
at least one penetration pipe (7) provided be cylindrical, but may be any
suitable shape, such   50  through each of said partition walls (4) for as
rectangular, elliptic column or the like.          communicating said
divided spaces (5, 6) with The inlet and outlet pipes 2, 3 do not necessar-
each other; ily protrude into the spaces 5, 6 respectively. The
characterized In that, lengths of the protruding portions may be adjusted
each of said penetration pipes (7) is fully to attain the best noise
reduction.          55       positioned within said muffler so that both
ends Also, the inlet and outlet pipes 2, 3 are not     of said pipes are
open to said spaces (5, 6) for necessarily located in the blind plates 9,
10 at the  communication therebetween, ends of the casing 1, but may be put
in the side         each of said penetration pipes (7) has an 3    



3                 EP 0 484 925 B1                    4 trated by an inlet
pipe and outlet pipes 2, 3 respec-  wall of the casing 1. tively, with one
end of each of the pipes protruding  Further, the catalyzer furnished in
the penetrat- inside the casing 1 and the other end being out-  ing pipe 7
is not limited to the ones for removing side. The inside of the casing 1 is
divided by a   NOx or SOx from the exhaust gas, but may be partition wall 4
into spaces 5 and 6. The partition   5   ones for removing other toxic
substances from the wall 4 is penetrated by a penetrating pipe 7, with
exhaust gas. the ends thereof protruding into the spaces 5, 6.     As
described above, a catalyzer-containing The penetrating pipe 7 contains a
catalyzer 8      muffler according to the present invention is able to
which removes NOx or SOx from the exhausted        perform both noise
reduction and cleaning of ex- gas passing therethrough. As the catalyzer,
for  10  hausted gas, such as removal of NOx or SOx. example, deep root
neo-honeycomb catalysts or      Thus, the required installation space is
greatly re- metal oxide catalysts may be used for removing     duced since
the exhaust-gas cleaner, which is con- NOx or SOx.
ventionally separated from the muffler, is placed In a catalyzer-containing
muffler as described  inside the muffler in the present invention. above,
the exhaust gas flows in the direction in-  15  Also, the cost for
providing the exhaust-gas dicated by the arrows through the inlet pipe 2
into  treatment device can be greatly reduced since the the space 5 and
flows through the penetrating pipe  catalyzer for treating the exhaust gas
is furnished 7 into the spacing 6, and then flows out of the   in the
muffler. casing 1 through the outlet pipe 3.                   A
catalyzer-containing muffler for treating an When the exhaust gas flows
into and out of the   20  exhaust gas from an engine is disclosed. The muf-
casing 1 through the inlet pipe 2 and outlet pipe 3  fler comprises an
outer casing defining a closed respectively, the exhaust gas is rapidly
expanded  space therein and having an inlet pipe and an and reduced
respectively, thus noise level of the  outlet pipe for introducing and
discharging the ex- exhaust gas is substantially reduced.
haust-gas into and out of the outer casing, respec- The penetrating pipe 7
has two basic functions.  25  tively. At least one partition wall is
provided so as One is to let the exhaust-gas flow from the space 5  to
divide the closed space of the outer casing into to the space 6. The other
is to rapidly reduce and  two or more spaces. At least one penetration pipe
then rapidly expand the passage for the exhaust    is provided through the
each partition walls for gas flow, thus reducing the exhaust gas noise. The
communicating the divided spaces with each other, most efficient noise
reduction will be achieved by   so  and a catalyzer is provided inside at
least one of selecting a penetrating pipe 7 having an appro-    the
penetrating pipes. Exhaust-gas noise is thereby priate width and length.
reduced and at the same time toxic substances The catalyzer 8 provided in
the penetrating    such as NOx or SOx are removed by the muffler pipe 7
cleans the exhausted gas passing thereth-   by means of a single
construction. rough by removing toxic substances such as NOx   35 or SOx,
by promoting the chemical reactions of     Claims those substances.
Although, in the above embodiment, the inside  1. A catalyzer-containing
muffler comprising: of the casing 1 is divided by one partition wall 4
a catalyzer (1) defining a closed space into two spaces 5 and 6, the inside
thereof may be   40  therein; divided by two or more partition walls into
three or      an inlet pipe (2) and an outlet pipe (3) more spaces, with
each of the partition walls 4       provided in said outer casing (1) for
introduc- being provided with a penetrating pipe 7. In such a   ing and
discharging an exhaust-gas from an case, the catalyzer 8 may be furnished
into either    engine into and out of said outer casing, re- all or some of
the penetrating pipes 7. Also, one   45  spectively; partition wall may
carry two or more penetrating          at least one partition wall (4)
dividing said pipes 7, and not necessarily only one as in this      closed
space of said outer casing (1) into two embodiment.
or more spaces (5, 6); Also, the outer casing 1 is not necessarily to
at least one penetration pipe (7) provided be cylindrical, but may be any
suitable shape, such   50  through each of said partition walls (4) for as
rectangular, elliptic column or the like.          communicating said
divided spaces (5, 6) with The inlet and outlet pipes 2, 3 do not necessar-
each other; ily protrude into the spaces 5, 6 respectively. The
characterized In that, lengths of the protruding portions may be adjusted
each of said penetration pipes (7) is fully to attain the best noise
reduction.           55      positioned within said muffler so that both
ends Also, the inlet and outlet pipes 2, 3 are not      of said pipes are
open to said spaces (5, 6) for necessarily located in the blind plates 9,
10 at the  communication therebetween, ends of the casing 1, but may be put
in the side          each of said penetration pipes (7) has an 3 3    *
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5                 EP0484925B1                        6 inlet opening and an
outlet opening at opposite  PatentansprUche ends thereof and a closed
circumferential wall between both ends thereof, the width and        1.
SchalIdAmpfer mit Katalysator, mit length of each of said penetration pipes
(7)           einem  Katalysator (1), in dem  ein ge- being selected so
that said exhaust-gas pass-   5  schlossener Raum ausgebildet ist, ing
through said penetration pipe (7) is rapidly      einem EinlaBrohr (2) und
elnem AuslaBrohr reduced and expanded to thereby reduce ex-         (3),
die in dem  auleren Gehause (1) zum haust-gas noise, and
Einleiten und Abgeben eines Abgases von ei- a catalyzer (8) is provided
inside at least     nem Motor in das AuBere Gehluse bzw. aus one of said
penetration pipes (7).         10      dem AuBeren Gehause geschaffen sind,
mindestens einer Trennwand (4), die den 2. The catalyzer-containing muffler
claimed in         geschlossenen Raum des auBeren Gehauses Claim 1, wherein
said closed space of said         (1) in zwei oder mehr Raume (5, 6) teilt,
outer casing (1) is divided into two spaces (5,        mindestens einem
durch jede der Trenn- 6) by said single partition wall (4).      15
wande (4) geschaffenen Durchtrittsrohr (7), um die abgeteilten Raume (5, 6)
miteinander zu 3. The catalyzer-containing muffler claimed in
verbinden, Claim 1, wherein said closed space of said          dadurch
gekennzelchnet, daB outer casing (1) is divided into three spaces by
jedes der Durchtrittsrohre (7) vollstandig said two partition walls (4).
20      innerhalb des SchalIdampfers angeordnet ist, so daBl beide
Endabschnitte der Rohre zu den 4. The catalyzer-containing muffler claimed
in         Raumen (5, 6) offen sind, um eine Verbindung Claim 1, wherein
said each partition wall (4)      zwischen ihnen zu schaffen, includes a
single said penetration pipe (7).           jedes der Durchtrittsrohre (7)
an seinen 25      gegenUberliegenden Endabschnitten elne Ein- 5. The
catalyzer-containing muffler claimed in        laBoffnung und eine
AuslaBo5ffnung und eine Claim 1, wherein said each partition wall (4)
geschlossene Umfangswand zwischen seinen includes a plurality of said
penetration pipes     beiden Endabschnitten hat, wobei die Breite (7).
und die Lange von jedem der Durchtrittsrohre 30      (7) derart gewShit
ist, daB ein durch das 6. The catalyzer-containing muffler claimed in
Durchtrittsrohr (7) str6mendes Abgas stark ver- any one of claims 1 - 5,
wherein said outer        langsamt und ausgedehnt wird, um dadurch casing
(1) has a cylindrical, rectangular or el-   das Abgasgergusch zu
reduzieren, und liptic cylindrical shape.
Innerhalb  von  mindestens einem  der 35      Durchtrittsrohre (7) ein
Katalysator (8) geschaf- 7. The catalyzer-containing muffler claimed in
fen ist. Claim 6, wherein said outer casing (1) includes blind plates (9,
10) at the opposite ends of said  2. SchalidAmpfer mit Katalysator gemrB
An- outer casing (1), and said inlet pipe (2) and      spruch 1, wobei der
geschlossene Raum des outlet pipe (3) are provided in said blind plates
40  auBeren Gehauses (1) mittels der einzelnen (9, 10).
Trennwand (4) in zwei Raume (5, 6) geteilt ist. 8. The catalyzer-containing
muffler claimed in     3. SchalId~mpfer mit Katalysator gemIB  An- any one
of Claims 1 - 5, wherein said inlet        spruch 1, wobei der geschlossene
Raum des pipe (2) and outlet pipe (3) are provided in the   45  au~eren
Gehauses (1) mittels den zwei Trenn- side wall of said outer casing (1).
wanden (4) in drei Raume geteilt ist. 9. The catalyzer-containing muffler
claimed in     4. Schalldampfer mit Katalysator gemaB An- any one of Claims
1 - 5, wherein said inlet        spruch 1, wobei jede Trennwand (4) ein
einzel- pipe (2) and outlet pipe (3) protrude into said  50  nes
Durchtrittsrohr (7) aufweist. divided spaces (5, 6), respectively. 5.
SchalIdAmpfer mit Katalysator gemaB  An- 10. The catalyzer-containing
muffler claimed in        spruch 1, wobei jede Trennwand (4) eine Viel- any
one of Claims 1 - 5, wherein said catalyzer    zahl der Durchtrittsrohre
(7) aufweist. comprises a material for denitration and or  55 desulfuration
of said exhaust gas.              6. Schalldlmpfer mit Katalysator gemaB
einem der Ansprlche 1 - 5, wobei das aulere Gehlu- se (1) eine
zylindrische, rechtwinklige oder el- 4    7                 EP 0 484 925 B1
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liptische zylindrische Form hat,                   r~duire le bruit dO aux
gaz d'dchappement, et un catalyseur (8) qui est install6 a I'intd- 7.
SchalldImpfer mit Katalysator gemaB3 An-            rieur d'au moins l'un
desdits tubes de pendtra- spruch 6, wobei das aufere Gohause (1) an
tion (7). don gogentberliegenden Endabschnitten des   5 - auBeren Gehouses
(1) Blindplatten (9, 10) auf-  2. Silencieux catalytique selon la
revendication 1, weist, und das EinlaBrohr (2) und das AuslaB-       dans
lequel ledit espace fermd dudit bottier rohr (3) in don Blindplatten (9,
10) angebracht    externe (1) est divise en deux espaces (5, 6) sind.
par ladite cloison unique (4). 10 8. SchalliAmpfer mit Katalysator gemAS
einem       3. Silencieux catalytique selon la revendication 1, der
AnsprUche 1 - 5, wobei das EinlaBrohr (2)      dans lequel ledit espace
fermd dudit boftier und das AuslaBrohr (3) in der Seitenwand des
exteme (1) est divise en trois espaces par auBeren Gehluses (1) angebracht
sind.              deux cloisons (4) du type precit6. 15 9. Schalldlmpfer
mit Katalysator gemaB einem       4. Silencieux catalytique selon la
revendication 1, der Ansprliche 1 - 5, wobei das EinlaBrohr (2)     dans
lequel chaque dite cloison (4) comprend bzw. das Auslafrohr (3) in die
abgeteilten Rau-     un soul tube de penetration (7) du type precite. me
(5, 6) vorragen. 20  5. Silencieux catalytique selon la revendication 1,
10. SchalldImpfor mit Katalysator, gemaIS einem        dans loquel chaque
dite cloison (4) comprend der Ansprache 1 - 5, wobei der Katalysator ein
une serie desdits tubes de pdn6tration (7). Material zur Denitrierung und
oder Entschwefe- lung des Abgases aufweist.                      6.
Silencieux catalytique selon l'une quelconque 25      des revendications 1
a 5, dans lequel ledit Revendlcatlons
botter externe (1) a une forme cylindrique, rectangulaire ou cylindrique
elliptique. 1. Silencieux catalytique comprenant: un catalyseur (1)
definissant int6rieurement  7. Silencieux catalytique selon la
revendication 6, un espace ferm4,                           30      dans
loquel ledit bottier externe (1) comprend un tube d'entr6e (2) et un tube
de sortie       des plaques borgnes (9, 10) aux extrdmitds (3) prevus dans
ledit botter externe (1) pour      oppos6es dudit bottier externe (1), et
ledit tube introduire et decharger les gaz d'dchappement      d'entree (2)
et ledit tube de sortie sont prevus d'un moteur dans ledit botlter externe
et hors     dans lesdites plaques bornes (9, 10). de celui-ci,
respectivement,               35 au moins une cloison (4) divisant ledit
es-  8. Silencieux catalytique selon l'une quelconque pace ferm6 dudit
bottier exteme (1) on deux        des revendications 1 a 5, dans lequel
ledit ou plusiours espaces (5, 6),                       tube d'entree (2)
et ledit tube de sortie (3) sont au moins un tube de pendtration (7) prdvu
prdvus dans la paroi lat6rale ldudit bottier ex- K-'     a travers chacune
desdites cloisons (4) pour  40    tome (1). faire communiquer lesdits
espaces divises (5, 6) I'un avoc l'autre,                           9.
Silencieux catalytique solon l'une quelconque caractnrisd en ce quo:
des revendications 1 a 5, dans lequel ledit chacun desdits tubes de
pdndtration (7)        tube d'entrde (2) et ledit tube de sortie (3) font
est complbtement dispose & l'int~rieur du si-  45  saillie dans lesdits
espaces divises (5, 6), res- lencieux de telle maniere quo les deux extre-
pectivement. mites desdits tubes soient ouvertes sur lesdits espaces (5, 6)
pour les faire communiquer       10. Silencieux catalytique selon l'une
quelconque entre eux,                                         des
revendications 1 & 5, dans loquel ledit chacun desdits tubes de penetration
(7) a   so  catalyseur comprend une matibre permettant une ouverture
d'entrde et une ouverture de         de denitrurer ou de desulfurer lesdits
gaz sortie a ses extrdmites opposees at une parol       d'echappement.
peripherique fermee entre lesdites deux extre- mites, la largeur et la
longueur de chacun desdits tubes de pdnEtration (7) etant choisies  s5 de
telle sorte quo lesdits gaz d'echappement passant a travers ledit tube de
p~ndtratlon (7) soient rapidement reduits et dilates pour ainsi 5    


