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() Exhaust gas purifying device.

@ An exhaust gas purifying device of a motorcycle,
for example, in which an exhaust gas from an ex-
haust port of an engine is purified by a member
provided with a catalyst disposed in a cylindrical
muffler provided with an exhaust pipe section con-
nected to the engine exhaust gas port, is provided
with a catalyst plate means (16) to which a catalyst
is applied. The catalyst plate means (16) is disposed
so as to extend throughout a longitudinal direction of
the exhaust pipe section (11) at substantially a dia-
metrically central portion in cross section of the
exhaust pipe section (11). The catalyst plate means
(16) including at least one plate member of a sand-

wich structure comprises a central plate (16) and
catalyst layers disposed on both side surfaces of the
central plate (16), and coating layers may be further
disposed between the central plate and the catalyst
layers. The catalyst plate means can be composed
of one catalyst plate member and can be disposed
at a diametrical portion of the exhaust pipe section
or at a diametrically central portion of the exhaust
pipe section within a range of 1/3d to 2/3d, wherein a
symbol d designates an inner diameter of the ex-
haust pipe section, offset from an inner surface
thereof.
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BACKGROUND OF THE INVENTION

The present invention relates to an exhaust gas
purifying device mounted to an engine unit of, for
example, a motorcycle.

In a conventional technology, is utilized for an
exhaust system of an engine unit of, for example, a
motorcycle an exhaust gas purifying device in
which the exhaust gas is purified by carrying out
oxidation reaction utilizing catalyst contact reaction
between unburnt constituents such as and/or harm-
ful constituents such as carbon monoxide and hy-
drocarbon contained in the exhaust gas and a
catalyst. The catalyst is utilized for increasing tem-
perature of an engine exhaust gas to carry out the
oxidation reaction. In such conventional exhaust
gas purifying device, the exhaust gas is purified by
the contact of the exhaust gas to the catalyst
disposed in a muffler connected to an exhasut gas
tube.

The muffler of the motorcycle generally com-
prises an exhaust pipe section and a muffler sec-
tion and is provided with a plate member to which
a catalyst is applied. The plate member comprises
two plates bent in an arcuate manner adjacently to
the inner wall of a muffler body and the plates are
mounted to the inner wall surface of the muffler
body keeping a clearance of 1 to 5 mm with
respect to the inner wall surface so that the ex-
haust gas flowing through the muffler can be
brought into contact with the catalyst applied to the
plate member.

In the construction of the conventional exhaust
gas purifying device of the structure described
above, however, the plates with the catalyst are
disposed cylindrically in an assembled state along
the inner wall surface of the muffler body adja-
cently to the inner wall surface thereof and a por-
tion of the exhaust gas to be brought into contact
with the catalyst of the plate member has a rela-
tively low temperature in the surrounding portion of
a tubular passage. Therefore, it takes much time fo
increase the temperature to start the catalytic reac-
tion, hence resulting in degradation of an exhaust
gas purification performance.

In addition, a surface temperature of the muf-
fler body increases high because the plates with
catalyst are disposed near the surface of the muf-
fler body. As a result, it becomes necessary to
sufficiently take countermeasures against the ther-
mal harmful influences suferred from the heated
hot surface of the muffler body, so that there are
several problems such as an increasing of cost and
a tendency to a decreasing of an output power of
the engine due to a significantly large influence
effecting on a diffuser.

SUMMARY OF THE INVENTION
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An object of the present invention is to sub-
stantially eliminate defects or drawbacks encoun-
tered in the prior art described above and to pro-
vide an exhaust gas purifying device capable of
improving a catalytic reaction between the engine
exhaust gas and the device to enhance the exhaust
gas purifying performance and reducing thermal
influence on a muffler as well as improving an
engine power.

This and other objects can be achieved ac-
cording to the present invention by providing an
exhaust gas purifying device in which an exhaust
gas from an exhasut port of an engine is purified
by a member provided with a catalyst disposed in
a cylindrical muffler provided with an exhaust pipe
section connected to the engine exhaust gas port,
the device being characterized in that a catalyst
plate means to which a catalyst is applied is dis-
posed so as to extend throughout a longitudinal
direction of the exhaust pipe section at substan-
tially a diametrically central portion in cross section
of the exhaust pipe section.

In preferred embodiments, the catalyst plate
means including at least one plate member of a
sandwich structure comprising a central plate and
catalyst layers disposed on both side surfaces of
the central plate, and coating layers may be further
disposed between the central plate and the catalyst
layers.

The catalyst plate means is composed of one
catalyst plate member and is disposed a diamet-
rical portion of the exhaust pipe section or in the
diametrically central portion of the exhaust pipe
section within a range of 1/3d to 2/3d, wherein a
symbol d designates an inner diameter of the ex-
hasut pipe section, from an inner surface thereof.

According to the present invention of the char-
acters described above, the catalyst plate to which
a catalyst is applied is disposed at the diamet-
rically central portion or near of the exhaust gas
section of the muffler, and when the exhaust gas
flows flom the engine exhaust port into the muffler,
a high temperature portion of the exhaust gas
contacts the catalyst. Accordingly, the catalytic re-
action promptly and positively starts to thereby
enhance the exhaust gas purifying performance.
Moreover, since the catalyst plate is disposed at
substantially the central portion in the muffler, a
large distance exsits between it and the inner wall
surface of the muffler, so that the increasing of the
temperature of the muffler surface can be signifi-
cantly suppressed, resulting in the improvement of
the engine output power.

BRIEF DESCRIPTION OF THE DRAWINGS

In the accompanying drawings:
Fig. 1 is a side view, partially in section, of a
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muffler provided with an exhaust gas purifying
device according to the present invention;

Fig. 2 is a cross section taken along the line II-lI
of Fig. 1 showing one embodiment of the ex-
haust gas purifying device;

Figs. 3 to 5 are also sectional views similar fo
that of Fig. 2 showing other embodiments ac-
cording to the present invention;

Fig. 6 is a sectional view in an enlarged scale of
a portion of a catalyst plate of the exhaust gas
purifying device;

Fig. 7 is a graph showing a temperature distribu-
tion of the exhaust gas in the muffler;

Fig. 8 is a graph showing the surface tempera-
ture of the muffler in accordance with the
present invention in comparison with a prior art;
Fig. 9 is a graph showing an engine output
according to the present invention in comparison
with the prior art;

Fig. 10 is a side view of a motorcycle equipped
with the muffler to which the exhaust gas purify-
ing device is applied;

Fig. 11 is an enlarged view of the muffler shown
in Fig. 10; and

Fig. 12 is a sectional view taken along the line
XII-XII of Fig. 11 showing a conventional exhaust
gas purifying device.

DESCRIPTION OF THE PREFERRED EMBODI-
MENTS

For a better understanding of the present in-
vention, a prior art will be first explained with refer-
ence to Figs. 10 to 12.

Fig. 10 shows a motorcycle of the type to
which the present invention is preferably applicable
and the motorcycle 1 is equipped with a muffler 2
which is connected to an exhaust pipe connected
fo an engine exhaust port.

As shown in Fig. 11, the muffler 2 of the
motorcycle 1 generally comprises an exhaust pipe
section 3 and a muffler section 4. A silencer 7 is
connected to the muffler 2 through an exhaust pipe
6. In such a muffler 2, as shown in Fig. 12, a pair
of semi-circular plates 8 and 8 to which catalyst is
applied are disposed and the plates 8 and 8 are
bent in an arcuate manner adjacently to the inner
wall of a muffler body 5. The plates 8 are mounted
to the inner wall surface of the muffler body 5
keeping a clearance of 1 o 5 mm with respect to
the inner wall surface so that the exhaust gas
flowing through the muffler 2 can be brought into
contact with the catalyst applied to the plates 6 and
6. An exhaust gas purifying device of the conven-
tional muffler of the motorcycle is constructed as
described above.

The conventional exhaust gas purifying device,
however, provides problems described herein-
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before.

The present invention conceived for eliminating
the problems of the prior art will be described
hereunder with reference to Figs. 1 t0 9.

First, referring to Fig. 1 showing a muffler 10 of
a motorcycle of the type shown in Fig. 10
equipped with an exhaust gas purifying device ac-
cording to the present invention. The muffler 10
comprises a muffler body 15 including an exhasut
pipe section 11 which is connected to an engine
exhaust port of the motorcycle and a muffler sec-
tion 12 coupled with the exhaust pipe section 11.
The muffler section 12 has an expansion chamber
formed by swelling a portion of the muffler body
15. An exhaust pipe 13 is connected to the down-
stream side of the muffler section 12, and a si-
lencer 14 is connected to the exhasut pipe 13. In
this embodiment, the muffler 10 is referred to a
muffler located on the left side of the motorcycle
body.

Fig. 2 is a cross section of the exhaust pipe
section 11 of the muffler 10 representing an ex-
haust gas purifying device according to one em-
bodiment of the present invention. Referring to Fig.
2, the muffler body 15 of the muffler 10 is formed
of a pair of inner and outer halves 15a and 15b, in
which the inner body 15a is to be disposed on the
side of a mototcycle body and the outer body 15b
is to be disposed on the outside. The inner and
outer muffler bodies 15a and 15b each has a
semicircular cross section and constitutes a cylin-
drical pipe as the muffler body 15 when mated with
each other. A plate 16 to which a catalyst is ap-
plied is disposed in the diameter direction at the
central portion of the cross section of the muffler
body 15 so that both the side ends of the plate 16
are secured, for example by means of welding, fo
the joined portions of the inner and outer muffler
boies 15a and 15b along the longitucinal directions
of the exhaust pipe section 11. The plate 16 will be
called a catalyst plate 16 hereinlater for the sake of
convenience.

Fig. 3 shows another embodiment according to
the present invention, in which the catalyst plate 16
is fixedly secured in the vertical direction, as view-
ed, in the interior of the inner body 15a side.
Namely, the catalyst plate 16 is disposed at a
portion offset from the diameter direction of the
muffler body 15 within a range of 1/3d to 2/3d (1/3d
<{ < 2/3d), wherein a symbol d is an inner diam-
eter of the muffler body, and this range will be
referred t0 as a central portion hereinlater offset to
the side of the inner wall surface of the inner
muffler body 15a in comparison with the location of
Fig. 2.

Fig. 4 shows a further embodiment according
to the present invention, in which the catalyst plate
16 is disposed at the central portion similar to that
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of Fig. 3, but in the embodiment of Fig. 4, the
catalyst plate 16 is provided with a supplementary
rib portion 16a at an intermediate portion thereof so
as to increase the strength of the catalyst plate 16
as well as to enlarge the surface area of the
catalyst.

Fig. 5 shows a still further embodiment accord-
ing to the present invention, in which the catalyst
plate 16 of the type shown in Fig. 3 is mounted to
each of the inner and outer bodies 15a and 15b in
the central portion of the muffler body 15. Namely,
two catalyst plates are disposed in the central
portion, i.e. within the range from 1/3d to 2/3d (d:
inner diameter of the muffler body 15), for exam-
ple, in a centrally symmetrical manner. According
fo this embodiment, the total surface area of the
catalyst can be increased as well as increasing of
the strength.

With respect to the described preferred em-
bodiments represented by Figs. 2 to 5, the catalyst
plate 16 has a sandwich structure, for example,
shown in Fig. 6 as an enlarged fragmental section.

Referring to Fig. 6, the catalyst plate 16 com-
prises a punched plate 17 arranged centrally of the
sandwich structure, coating layers 18 applied on
both the sides of the punched plate 17 and catalyst
layers 19 applied to the outer surface of the coat-
ing layers 18, which are disposed for the purpose
of improving a firm connection of the catalyst lay-
ers 19 to the outer surfaces of the punched plate
17. Although the punched plate 17 is utilized for
improving the flow of the exhasut gas through
punched holes of the plate 17, a blind plate with no
holes may be also utilized.

In a preferred embodiment, it is desired to form
the punched plate 17 with a stainless steel plate
and to form the coating layers 18 by flame coating
a ceramic material such as white aluminium ma-
terial in ceramic state. As the catalyst 19, it is
desired to utilize one for promoting the oxidization
reaction to increase the temperature of the exhaust
gas, and for this purpose, a catalyst mainly consist-
ing of platinum and rhodium may be preferably
utilized.

According to the type of the catalyst, the coat-
ing layers 18 may be eliminated.

The exhaust gas purifying device of each of
the present embodiments will operates as follows.

In general, as shown in Fig. 7, the exhaust gas
from the engine exhasut port flowing through the
central portion of the exhaust pipe section of the
muffler body 15 has a temperature higher than that
flowing along the radially peripheral portion thereof.
When the exhasut gas flows in the muffler body 15,
the high-temperature exhaust gas flows through the
central portion therein. According to the present
invention, since the catalyst plate is arranged in the
central portion of the flow passage, the high-tem-
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perature exhaust gas positively comes into contact
with the catalyst, i.e. catalyst layers of the catalyst
plate, and promptly reacts therewith. Therefore, the
catalytic reaction will start promptly and the ex-
haust gas purification capability can be hence en-
hanced.

Furthermore, since the catalyst plate 16 is dis-
posed in the central portion of the exhaust gas flow
passage, the temperature of the inner wall surface
of the muffler body 15 is not highly increased by
the catalytic reaction in comparison with the con-
ventional arrangement of the catalyst plate such as
shown in Fig. 12. In this viewpoint, Fig. 8 shows a
fact that the surface temperature of the muffler
body according to the present invention is lower as
indicated by the solid line A in comparison with the
conventional one indicated by the dotted line B
throughout the whole longitudinal length of the muf-
fler 2.

In addition, as shown in Fig. 9, since the sur-
face temperature of the muffler body is less in-
creased, an influence caused by the temperature
increasing less effects on the diffuser of the muf-
fler, so that the lowering of the output power be-
comes less throughout the whole revolution range
of the engine as indicated by the solid line C in
comparison with the conventional muffler, such as
shown in Fig. 12, indicated by the dotted line D.

In the foregoing embodiment, the exhaust gas
purifying device is equipped for the muffler dis-
posed on the left side of the motorcycle body, but
substantially the same device is disposed to the
muffler on the right side of the motorcycle body. In
this case, when the catalyst plate is arranged in an
offset manner such as shown in Fig. 3 or 4, the
catalyst plate will be displaced on the side of the
inner wall of the inner body half 15a.

It is to be understood that the present invention
is not limited to the described preferred embodi-
ment and many other changes and modification
may be made without departing from the scope of
the appended claim.

Claims

1. An exhaust gas purifying device in which an
exhaust gas from an exhasut port of an engine
is purified by a member provided with a cata-
lyst disposed in a cylindrical muffler provided
with an exhaust pipe section connected to the
engine exhaust gas port, characterized in that
a catalyst plate means to which a catalyst is
applied is disposed so as to extend throughout
a longitudinal direction of the exhaust pipe
section at substantially a diametrically central
portion in cross section of the exhaust pipe
section.
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A device according to claim 1, wherein said
catalyst plate means including at least one
plate member of a sandwich structure compris-
ing a central plate and catalyst layers disposed
on both side surfaces of the central plate.

A device according to claim 2, wherein said
central plate is a punched plate provided with
a plurality of perforations.

A device according to claims 2 or 3, wherein
said central plate is a solid plate.

A device according to any one of claims 2 fo
4, wherein said central plate comprises a stain-
less steel plate and said catalyst layers are
mainly formed of plutinum and rhodium.

A device according to any one of claims 2 fo
5, wherein coating layers are further disposed
between the central plate and the catalyst lay-
ers, said coating layers being formed by flame
coating white aluminium in ceramic state.

A device according to any one of claims 1 fo
6, wherein said catalyst plate means is one
catalyst plate member and is disposed a dia-
metrical portion of the exhaust pipe section.

A device according to any one of claims 1 fo
7, wherein said catalyst plate means is com-
posed of one catalyst plate member and is
disposed in the diametrically central portion of
the exhaust pipe section within a range of 1/3d
fo 2/3d, wherein a symbol d designates an
inner diameter of the exhaust pipe section,
offset from an inner surface thereof.

A device according to claim 8, wherein said
catalyst plate member is provided with a rib
portion formed at an intermediate portion
thereof.

A device according to any one of claims 1 fo
6, wherein said catalyst plate means com-
prises two catalyst plate members disposed
diametrically symmetrically in the diametrically
central portion of the exhaust pipe section
within a range of 1/3d and 2/3d, whrerein a
symbol d designates an inner diameter of the
exhaust pipe section, offset from an inner sur-
face thereof.
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