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(57) ABSTRACT

Provided is smooth lifting up an exhaust gas purification
device in the case of assembling the exhaust gas purification
device in an engine. The exhaust gas purification device is
provided with a plurality of filter bodies which purify exhaust
gas discharged by the engine, and a purification casing which
has each of the filter bodies built-in and is constructed by a
plurality of purification cases. The purification casing is con-
structed by arranging each of the purification cases in an
exhaust gas moving direction and connecting the purification
cases by thick plate flanges. A suspension body is integrally
formed in the thick plate flange.
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EXHAUST GAS PURIFICATION DEVICE

TECHNICAL FIELD

[0001] The present invention relates to an exhaust gas puri-
fication device which is mounted to a diesel engine or the like,
and more particularly to an exhaust gas purification device
which removes particulate matter (soot and particulate) or the
like contained in exhaust gas.

BACKGROUND ART

[0002] Conventionally, there has been known a technique
in which a diesel particulate filter (hereinafter, refer to as
DPF) is provided as an exhaust gas purification device in an
exhaust gas channel of a diesel engine (hereinafter, refer
simply to as an engine) to purify exhaust gas discharged from
the engine by the DPF (refer to Patent Document 1). Further,
in the DPF, there has been known a technique in which an
inside case is provided in an inner portion of an outside case
s0 as to form a double structure, and an oxidation catalyst or
a soot filter is embedded in the inside case (refer, for example,
to Patent Document 2). Further, in the DPF, there has been
also known a technique in which the case having the oxida-
tion catalyst built-in and the case having the soot filter built-in
are connected via a flange fastened by bolts in a separable
manner (refer, for example, to Patent Documents 3 and 4).

CITATION LIST

Patent Literature

[0003] Patent Document 1: Japanese Unexamined Patent
Application Publication No. 2004-263593

[0004] Patent Document 2: Japanese Unexamined Patent
Application Publication No. 2005-194949

[0005] Patent Document 3: Japanese Unexamined Patent
Application Publication No. 2009-228516

[0006] Patent Document 4: Japanese Unexamined Patent
Application Publication No. 2009-91982
SUMMARY OF INVENTION
Technical Problem

[0007] Inthe meantime, the applicant of the present inven-
tion has proposed a structure in which a sensor boss body for
an exhaust gas pressure sensor is provided in an inner tube
side of a purification casing having a double tube structure,
and the sensor boss body is protruded outward from an open-
ing hole formed in an outer tube of the purification casing, in
Japanese Unexamined Patent Publication Nos. 2011-163273
and 2011-179384. According to the structure mentioned
above, there is an advantage that a piping of the exhaust gas
pressure sensor can be easily assembled in the purification
casing via the sensor boss body while suppressing the reduc-
tion in a temperature of an exhaust gas within the inner tube
on the basis of a heat insulating (hot insulation) action in the
outer tube side.

[0008] Inthe meantime, in the case that the DPF is mounted
to the engine in an assembling plant of the engine, it takes a lot
of'trouble for a worker with lifting up the DPF having a heavy
weight and assembling the DPF in the engine, and an assem-
bling workability can not be improved.

[0009] Inthe meantime, in the case of a structure in which
a silencer is not attached to a downstream side (an outlet side)
of'the exhaust gas in the DPF, and an outlet of the exhaust gas
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is open to a lid body closing the downstream side of the
exhaust gas, the silencer is attached to the outlet of the exhaust
gas via an exhaust pipe. However, the soot filter within the
DPF can be seen from the outlet of the exhaust gas by detach-
ing the exhaust pipe. Therefore, there has been a risk that the
soot filter can be easily broken if a foreign matter like a rod is
inserted from the outlet of the exhaust gas, for example, for
reducing pressure loss or for mischief.

[0010] The present invention intends to provide an exhaust
gas purification device to which an improvement is further
applied while adhering to the idea of its own prior application.

Solution to Problem

[0011] According to a first aspect of the invention, an
exhaust gas purification device includes a plurality of filter
bodies for puritying exhaust gas discharged by an engine, and
a purification casing having each of the filter bodies built-in
and being constructed by a plurality of purification cases,
wherein the purification casing is constructed by arranging
the purification cases in an exhaust gas moving direction and
connecting the purification cases by a thick plate flange, and
a suspension body is integrally formed in the thick plate
flange.

[0012] According to a second aspect of the invention, in the
exhaust gas purification device described in the first aspect,
the suspension body is arranged in one end side in the exhaust
gas moving direction of the purification casing, a suspension
bracket is arranged in the other end side in the exhaust gas
moving direction of the purification casing, and the suspen-
sion body and the suspension bracket are spaced in both sides
in the exhaust gas moving direction and faced to each other, in
such a manner that their opening holes are positioned in a
direction intersecting a longitudinal axis of the exhaust gas
moving direction of the purification casing.

[0013] According to a third aspect of the invention, in the
exhaust gas purification device described in the second
aspect, an attaching phase of the thick plate can be changed
around the longitudinal axis of the exhaust gas moving direc-
tion of the purification casing.

[0014] According to a fourth aspect of the invention, the
exhaust gas purification device described in any one of the
first to third aspects further includes an exhaust gas pressure
sensor for detecting exhaust gas pressure within the purifica-
tion casing, wherein the exhaust gas pressure sensor is con-
nected to the purification casing via an exhaust gas pressure
sensor pipe, a rotation stop body is provided in a fastening
boss body which exists in one end side of the exhaust gas
pressure sensor pipe, and the fastening boss body is fastened
by locking the rotation stop body to the purification casing.
[0015] According to a fifth aspect of the invention, in the
exhaust gas purification device described in the fourth aspect,
each of the purification cases is constructed as a double tube
structure by a plurality of inside cases which have each of the
filter bodies built-in, and a plurality of outside cases which
accommodate the respective inside cases, a pressure boss
body is attached to the inside case, the pressure boss body
protrudes outward from an opening hole which is formed in
the outside case, and the rotation stop body is locked to the
opening hole of the outside case in fastening of the fastening
boss body of the exhaust gas pressure sensor pipe to the
pressure boss body.

[0016] According to a sixth aspect of the invention, in the
exhaust gas purification device described in the fifth aspect,
the purification casing has a purification inlet pipe and a
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purification outlet pipe, and the purification inlet pipe is con-
structed as a double tube structure.

[0017] According to aseventh aspect of the invention, in the
exhaust gas purification device described in the sixth aspect,
the purification outlet pipe passes through the purification
casing, and an end portion in a closed side of the purification
outlet pipe is constructed as a double wall structure.

[0018] According to an eighth aspect of the invention, in the
exhaust gas purification device described in any one of the
first to third aspects, an exhaust gas outlet is opento a lid body
which closes an exhaust gas downstream side of the purifica-
tion casing, and a baffle plate is provided on an inner surface
side of the 1id body, the baffle plate inhibiting foreign matter
from being inserted into an inner portion of the purification
casing.

Advantageous Effect of Invention

[0019] According to the present invention, in the exhaust
gas purification device including a plurality of filter bodies
which purify the exhaust gas discharged by the engine, and
the purification casing which has each of the filter bodies
built-in and is constructed by a plurality of purification cases,
the purification casing is constructed by arranging each of the
purification cases in the exhaust gas moving direction and
connecting the purification cases by the thick plate flange, and
the suspension body is integrally formed in the thick plate
flange. As a result, the purification casing can be assembled in
the engine by locking the suspension body and the suspension
bracket, for example, to a hook (not shown) of a chain block,
and moving up and down the purification casing by the chain
block, for example, in an assembling plant of the engine. In
other words, the purification casing (the exhaust gas purifi-
cation device) can be smoothly mounted to the engine by
using the suspension body and the suspension bracket with-
out lifting up the purification casing (the exhaust gas purifi-
cation device) by his or her own ability of the worker.
[0020] According to the second aspect of the invention, the
suspension body is arranged in one end side in the exhaust gas
moving direction of the purification casing, the suspension
bracket is arranged in the other end side in the exhaust gas
moving direction of the purification casing, and the suspen-
sion body and the suspension bracket are spaced in both sides
in the exhaust gas moving direction and faced to each other, in
such a manner that the their opening holes are positioned in
the direction intersecting the longitudinal axis of the exhaust
gas moving direction of the purification casing. As a result,
the purification casing which is a heavy load can be sus-
pended in a stable attitude, on the basis of a positional rela-
tionship in a diagonal direction between the suspension body
and the suspension bracket. For example, it is possible to
easily align a DPF attaching portion of a flywheel housing,
with a connecting leg body and a fixing leg body which are
provided in the exhaust gas purification device side. There-
fore, it is possible to improve an assembling workability of
the exhaust gas purification device.

[0021] According to the third aspect of the invention, the
attaching phase of the thick plate flange can be changed
around the longitudinal axis of the exhaust gas moving direc-
tion of the purification casing. As a result, the position of the
suspension body can be easily changed, for example, in rela-
tion to a connecting direction of the purification inlet pipe or
the purification outlet pipe (an attaching specification of the
exhaust gas purification device to the engine), without chang-
ing a shape of the thick plate flange (a forming position of the
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suspension body), thereby contributing to further improve-
ment of the assembling workability of the exhaust gas puri-
fication device.

[0022] According to the fourth and fifth aspects of the
invention, the exhaust gas purification device further includes
the exhaust gas pressure sensor which detects the exhaust gas
pressure within the purification casing, the exhaust gas pres-
sure sensor is connected to the purification casing via the
exhaust gas pressure sensor pipe, the rotation stop body is
provided in the fastening boss body which exists in one end
side of the exhaust gas pressure sensor pipe, and the fastening
boss body is fastened by locking the rotation stop body to the
purification casing. Therefore, the fastening boss body can be
fastened to the purification casing only by screwing the fas-
tening boss body until the rotation stop body is locked to the
purification casing. As a result, the exhaust gas pressure sen-
sor pipe can be fixed to the purification casing in a state in
which the exhaust gas pressure sensor pipe is necessarily
maintained in a predetermined attitude, and it is possible to
significantly improve the assembling workability of the
exhaust gas pressure sensor pipe.

[0023] According to the sixth aspect of the invention, each
of'the purification cases is constructed by a plurality of inside
cases which have each of the filter bodies built-in, and a
plurality of outside cases which accommodate the respective
inside cases, and the purification inlet pipe is constructed as
the double tube structure. As a result, a heat insulating per-
formance can be improved not only in the purification casing
but also in the purification inlet pipe. Accordingly, it is pos-
sible to inhibit the temperature of the exhaust gas from being
lowered within the purification casing. Further, deterioration
of'heat balance can be suppressed by preventing the tempera-
ture from rising within an arrangement space (for example, a
hood of a working machine) of the engine.

[0024] According to the seventh aspect of the invention, the
purification outlet pipe passes through the purification casing,
and the end portion in the closed side of the purification outlet
pipe is constructed as the double wall structure. As a result,
the heat insulating performance can be improved not only in
the purification casing and the purification inlet pipe but also
in the purification outlet pipe. Therefore, it is possible to
further inhibit the temperature of the exhaust gas from being
lowered within the purification casing. Further, the deterio-
ration of the heat balance can be more securely suppressed by
preventing the temperature rise within the arrangement space
(for example, the hood ofthe working machine) ofthe engine.

[0025] According to the eighth aspect of the invention, the
exhaust gas outlet is open to the lid body which closes the
exhaust gas downstream side of the purification casing, and
the baffle plate is provided on the inner surface side of the lid
body, the baffle plate inhibiting foreign matter from being
inserted into the inner portion of the purification casing. As a
result, the exhaust gas outlet can be covered by the baftle plate
from the inner side even if the exhaust pipe communicating
with the exhaust gas outlet is detached. It is possible to inhibit
the foreign matter from being inserted into the inner portion
of'the purification casing thanks to the existence of the baffle
plate. Therefore, it is possible to prevent the filter body within
the purification casing from being broken by inserting the
foreign matter like the rod from the exhaust gas outlet, for
example, for reducing the pressure loss or for mischief.
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BRIEF DESCRIPTION OF DRAWINGS

[0026] FIG. 1 is a perspective view of an engine as seen
from an obliquely forward side;

[0027] FIG. 2 is a left side elevational view of the engine;
[0028] FIG. 3 is a right side elevational view of the engine;
[0029] FIG. 4 is a plan view of the engine;

[0030] FIG. 5 is a front elevational view of the engine;
[0031] FIG. 6 is a back elevational view of the engine;
[0032] FIG. 7 is a perspective view of an outer appearance

of'a DPF as seen from a purification inlet pipe side;
[0033] FIG. 8 is a perspective view of the outer appearance
of the DPF as seen from a purification outlet pipe side;

[0034] FIG. 9 is an explanatory view of a cross section of
the DPF;
[0035] FIG. 10 is a separated side elevational view of a

pinching flange;

[0036] FIG. 11 is a perspective view of the outer appear-
ance of the DPF and shows a positional relationship between
a suspension body and a suspension bracket;

[0037] FIG. 12 is a bottom elevational view of the DPF;
[0038] FIG. 13 is a perspective view of the outer appear-
ance of the DPF in a state in which a connection flange body
is separated;

[0039] FIG. 14 is an enlarged cross sectional view of a
purification inlet pipe;

[0040] FIG. 15 is an enlarged view of a substantial part of
an exhaust gas purification device;

[0041] FIG. 16 is a perspective view of the engine as seen
from an obliquely forward side;

[0042] FIG. 17 is aleft side elevational view of the engine;
[0043] FIG.181saright side elevational view ofthe engine;
[0044] FIG. 19 is a plan view of the engine;

[0045] FIG. 20 is a front elevational view of the engine;
[0046] FIG. 21 is a back elevational view of the engine;
[0047] FIG. 22 is an explanatory view of a cross section of

the exhaust gas purification device;

[0048] FIG. 23 is a perspective view of a lid body as seen
from an inner surface side; and

[0049] FIG. 24 is an enlarged view of a substantial part of
the exhaust gas purification device.

DESCRIPTION OF EMBODIMENTS

[0050] A description will be given below of an embodiment
obtained by specifying the present invention with reference to
the accompanying drawings.

[0051] (1) Outline Structure of Engine

[0052] First of all, a description will be given of an outline
structure of a common rail type engine 1 with reference to
FIGS. 1 to 6. In the following description, both side portions
which are parallel to a crank axis (both side portions in rela-
tion to the crank axis) are called as right and left sides, a side
in which a cooling fan 9 is arranged is called as a front side, a
side in which a flywheel housing 10 is arranged is called as a
rear side, a side in which an exhaust manifold 7 is arranged is
called as a left side, and a side in which an intake manifold 6
is arranged is called as a right side. They are set to reference
in positional relationship of four directions, and up and down
in the engine 1, as a matter of convenience.

[0053] As shown in FIGS. 1 to 6, the engine 1 serving as a
prime mover mounted to a working machine such as an agri-
cultural machine or a construction and a civil engineering
machine is provided with a continuous regeneration type
exhaust gas purification device 2 (a diesel particulate filter,
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hereinafter refer to as DPF). Particulate matter (PM) in
exhaust gas discharged from the engine 1 is removed, and
carbon monoxide (CO) and hydrocarbon (HC) in the exhaust
gas are reduced, by PDF 2.

[0054] The engine 1 is provided with a cylinder block 4
which has a crank shaft 3 corresponding to an engine output
shaft and a piston (not shown) built-in. A cylinder head 5 is
mounted onto the cylinder block 4. An intake manifold 6 is
arranged on a right side surface of the cylinder head 5, and an
exhaust manifold 7 is arranged on a left side surface of the
cylinder head 5. An upper surface side of the cylinder head 5
is covered by a head cover 8. Both front and rear end sides of
the crank shaft 3 are protruded out of both front and rear side
surfaces of the cylinder block 4. A cooling fan 9 is provided in
a front surface side of the engine 1. Rotary power is transmit-
ted to the cooling fan 9 from a front end side of the crank shaft
3 via a'V belt 22 for cooling fan.

[0055] A flywheel housing 10 is provided in a rear surface
side of the engine 1. A flywheel 11 is accommodated within
the flywheel housing 10 in a state in which the flywheel 11 is
axially supported to a rear end side of the crank shaft 3. The
rotary power of the engine 1 is transmitted to an actuation part
of the working machine from the crank shaft 3 via the fly-
wheel 11. An oil pan 12 is arranged on a lower surface of the
cylinder block 4, the oil pan 12 storing lubricating oil. The
lubricating oil within the oil pan 12 is supplied to each of
lubricating parts of the engine 1 via an oil filter 13 which is
arranged on the right side surface of the cylinder block 4, and
is thereafter returned to the oil pan 12.

[0056] A fuel supply pump 14 is provided above the oil
filter 13 (below the intake manifold 6) on the right side surface
of'the cylinder block 4. Further, the engine 1 is provided with
injectors 15 for four cylinders, the injector 15 having an
electromagnetic switch control type fuel injection valve (not
shown). Each of the injector 15 is connected to a fuel tank (not
shown) which is mounted to the working machine, via the fuel
supply pump 14, a cylindrical common rail 16 (an accumu-
lator), and a fuel filter 17. The fuel of the fuel tank is pressure
fed to the common rail 16 from the fuel supply pump 14 via
the fuel filter 17, and the high-pressure fuel is accumulated in
the common rail 16. The high-pressure fuel within the com-
mon rail 16 is injected to each of the cylinders of the engine 1
from each of the injectors 15, by controlling to open and close
the fuel injection valve of each of the injectors 15. The fly-
wheel housing 10 is provided with a starter 18 for starting the
engine.

[0057] A cooling water pump 21 for lubricating cooling
water is arranged in the front surface side of the cylinder block
4 50 as to be coaxial with a fan axis of the cooling fan 9. The
cooling water pump 21 is driven together with the cooling fan
9 viathe V belt 22 for the cooling fan on the basis of the rotary
power of the crank shaft 3. The cooling water within a radiator
(not shown) mounted to the working machine is supplied to
the cylinder block 4 and the cylinder head 5 on the basis of the
driving of the cooling water pump 21, and cools the engine 1.
The cooling water contributing to the cooling of the engine 1
is returned to the radiator. An alternator 23 is arranged on a
left side of the cooling water pump 21.

[0058] An engine leg attaching portion 24 is provided on
each of right and left side surfaces of the cylinder block 4. An
engine leg body (not shown) having a vibration isolating
rubber is fastened by bolts to each of the engine leg attaching
portions 24. The engine 1 is supported in a vibration isolating



US 2014/0373721 Al

manner to the working machine (specifically an engine
attaching chassis) via each of the engine leg bodies.

[0059] As shown in FIGS. 2 and 4, an inlet portion of the
intake manifold 6 is connected to an air cleaner (not shown)
via an EGR device 26 (an exhaust gas recirculation device).
Fresh air (external air) sucked into the air cleaner is dust
collected and purified, is thereafter fed to the intake manifold
6 via the EGR device 26, and is supplied to each of the
cylinders of the engine 1.

[0060] The EGR device 26 is provided with an EGR main
body case 27 (collector) which mixes a part of the exhaust gas
of'the engine 1 (the EGR gas from the exhaust manifold 7) and
the fresh air (the external air from the air cleaner) so as to
supply to the intake manifold 6, an intake throttle member 28
which communicates the EGR main body case 27 with the air
cleaner, a recirculation exhaust gas pipe 30 which is con-
nected to the exhaust manifold 7 via an EGR cooler 29, and an
EGR valve member 31 which communicates the EGR main
body case 27 with the recirculation exhaust gas pipe 30.
[0061] The intake throttle member 28 is connected to the
intake manifold 6 via the EGR main body case 27. The intake
throttle member 28 is fastened by bolts to one end portion in
a longitudinal direction of the EGR main body case 27. A
laterally inward opening end portion of the EGR main body
case 27 is fastened by bolts to an inlet portion of the intake
manifold 6. An outlet side of the recirculation exhaust gas
pipe 30 is connected to the EGR main body case 27 via the
EGR valve member 31. An inlet side of the recirculation
exhaust gas pipe 30 is connected to a lower surface side of the
exhaust manifold 7 via the EGR cooler 29. A supply amount
of'the EGR gas to the EGR main body case 27 is adjusted by
adjusting an opening degree of an EGR valve (not shown)
within the EGR valve member 31.

[0062] In the structure mentioned above, the fresh air (the
external air) is supplied into the EGR main body case 27 from
the air cleaner via the intake throttle member 28. On the other
hand, the EGR gas (a part of the exhaust gas discharged out of
the exhaust manifold 7) is supplied into the EGR main body
case 27 from the exhaust manifold 7 via the EGR valve
member 31. After the fresh air from the air cleaner is mixed
with the EGR gas from the exhaust manifold 7 within the
EGR main body case 27, the mixed gas within the EGR main
body case 27 is supplied to the intake manifold 6. As men-
tioned above, by refluxing a part of the exhaust gas discharged
out of the exhaust manifold 7 to the engine 1 via the intake
manifold 6, a maximum combustion temperature is lowered
at the operating time under a high load, and a discharge
amount of NOx (nitrogen oxide) from the engine 1 is reduced.
[0063] Asshown in FIGS. 110 5, aturbo supercharger 32 is
arranged on a right side of the cylinder head 5 and above the
exhaust manifold 7. The turbo supercharger 32 is provided
with a turbine case 33 which has a turbine wheel (not shown)
built-in, and a compressor case 34 which has a blower wheel
(not shown) built-in. An inlet side of the exhaust gas in the
turbine case 33 is connected to an outlet portion of the exhaust
manifold 7. An outlet side of the exhaust gas in the turbine
case 33 is connected to a tail pipe (not shown) via the DPF 2.
The exhaust gas discharged out of each of the cylinders of the
engine 1 to the exhaust manifold 7 is discharged to the exte-
rior from the tail pipe via the turbine case 33 of the turbo
supercharger 32 and the DPF 2.

[0064] Aninlet side of the intake air in the compressor case
34 is connected to the air cleaner via an intake pipe 35. An
outlet side of the intake air in the compressor case 34 is
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connected to the intake throttle member 28 via a supercharg-
ing pipe 36. The fresh air dust collected by the air cleaner is
fed to the intake manifold 6 from the compressor case 34 via
the intake throttle member 28 and the EGR main body case
27, and is supplied to each of the cylinders of the engine 1.
The intake pipe 35 is connected to a breather chamber 38
within the head cover 8 via a blow-by gas return pipe 37 (refer
to FIG. 7). The blow-by gas after lubricating oil separated and
removed by the breather chamber 38 is returned to the intake
pipe 35 through the blow-by gas return pipe 37, and is
refluxed to the intake manifold 6 so as to be resupplied to each
of'the cylinders of the engine 1.

[0065] (2) Outline Structure of DPF

[0066] A description will be given of an outline structure of
the DPF 2 with reference to FIGS. 7 to 10. The DPF 2 is
provided with a purification casing 40 which has a purifica-
tion inlet pipe 41 and a purification outlet pipe 42 and is made
of a heat resisting metal material. A diesel oxidation catalyst
43 and a soot filter 44 are accommodated inside the purifica-
tion casing 40 so as to be lined up in series in a moving
direction of the exhaust gas (refer to a direction of an arrow in
FIG. 9), the diesel oxidation catalyst 43 creating nitrogen
dioxide (NO,) and made of platinum, and the soot filter 44
continuously oxidizing and removing collected particulate
matter (PM) at a comparatively low temperature and having a
honeycomb structure. The purification inlet pipe 41 and the
purification outlet pipe 42 are provided in a sorted manner on
both sides (one end side and the other end side) in a longitu-
dinal direction of the purification casing 40. The purification
inlet pipe 41 is connected to an exhaust gas outlet side of the
turbine case 33. The purification outlet pipe 42 is connected to
a tail pipe (not shown).

[0067] Inthe structure mentioned above, the exhaust gas of
the engine 1 flows into the purification casing 40 from the
exhaust gas outlet side of the turbine case 33 via the purifi-
cation inlet pipe 41, and passes through the diesel oxidation
catalyst 43 and the soot filter 44 in this order so as to be
purified. The particulate matter in the exhaust gas can not run
through a porous partition wall between cells in the soot filter
44 and is collected. Thereafter, the exhaust gas passing
through the diesel oxidation catalyst 43 and the soot filter 44
is discharged toward the tail pipe.

[0068] If the temperature of the exhaust gas is beyond a
regenerative temperature (for example, about 300° C.) when
the exhaust gas passes through the diesel oxidation catalyst 43
and the soot filter 44, nitrogen monoxide (NO) in the exhaust
gas is oxidized into the unstable nitrogen dioxide on the basis
of the action of the diesel oxidation catalyst 43. Further, the
oxygen (O) which the nitrogen dioxide discharges when
returning to the nitrogen monoxide oxidizes and removes the
particulate matter which is piled up in the soot filter 44,
whereby a particulate matter collecting capacity of the soot
filter 44 is recovered (the soot filter 44 is self regenerated).
[0069] In the embodiment, the other end side in the longi-
tudinal direction of the purification casing 40 is constructed
as a silencer 45, and the purification outlet pipe 42 is provided
in the silencer 45. The diesel oxidation catalyst 43 and the
soot filter 44 correspond to filter bodies for purifying the
exhaust gas.

[0070] The purification casing 40 is provided with a cata-
lystinside case 46 and a catalyst outside case 47, a filter inside
case 48 and a filter outside case 49, and a silencer inside case
50 and a silencer outside case 51. Combinations of the respec-
tive inside cases 46, 48 and 50 and the respective outside cases



US 2014/0373721 Al

47, 49 and 51 are constructed as double tube structures. The
diesel oxidation catalyst 43 is accommodated within the cata-
lyst inside case 46. The soot filter 44 is accommodated within
the filter inside case 48. A support body 52 of a thin plate
having an L-shaped cross section is arranged between an
outer peripheral side of the catalyst inside case 46 and an
inner peripheral side of the catalyst outside case 47. The outer
peripheral side of the catalyst inside case 46 is connected to
the inner peripheral side of the catalyst outside case 47 via the
thin plate support body 52.

[0071] Combinations of the respective inside cases 46 and
48 and the respective outside cases 47 and 49 correspond to
purification cases which are constructing elements of the
purification casing 40. The DPF 2 of the embodiment is
provided with the silencer 45, however, the silencer 45 itself
is not an essential constructing element of the DPF 2. In other
words, the silencer inside case 50 and the silencer outside
case 51 are not the essential constructing elements of the
purification casing 40.

[0072] A catalyst inner lid body 53 is fixed by welding to
one end side (an end portion in an upstream side of the exhaust
gas) of the catalyst inside case 46 and the catalyst outside case
47. The catalyst inside case 46 and the catalyst outside case 47
are closed their one sides with the catalyst inner lid body 53.
A catalyst outer lid body 54 is fixed by welding to an outer end
surface side of the catalyst inner lid body 53, the catalyst outer
lid body 54 covering the catalyst inner lid body 53 from an
outer side. The purification inlet pipe 41 is fixed by welding to
an outer peripheral side of the catalyst outside case 47. The
purification inlet pipe 41 is communicated within the catalyst
inside case 46 via an exhaust gas inlet 55 which is formed in
the catalyst inside case 46 and the catalyst outside case 47.
[0073] Catalyst flanges 56 are fixed by welding to the other
end side (an end portion in an exhaust gas downstream side)
of'the catalystinside case 46, the catalyst flange 56 protruding
to an outer peripheral side (a radially outer side) of the cata-
lyst outside case 47 and being formed into a thin plate. The
other end side of the catalyst outside case 47 is fixed by
welding to an outer peripheral side of the catalyst flange 56.
On the other hand, a filter inlet flange 57 is fixed by welding
to alongitudinal midstream portion in an outer peripheral side
of'the filter inside case 48, the filter inlet flange 57 protruding
to an outer peripheral side of the filter outside case 49 and
being formed into a thin plate. One end side (an end portion in
an exhaust gas upstream side) of the filter outside case 49 is
fixed by welding to an outer peripheral side of the filter inlet
flange 57.

[0074] As shown in FIGS. 7 to 9, the catalyst outside case
47 and the filter outside case 49 are connected by facing the
catalyst flange 56 and the filter inlet flange 57 via the gasket
58, pinching both the flanges 56 and 57 from both sides in the
exhaust gas moving direction by center pinching flanges 59
and 60 of thick plates which surround outer peripheral sides
of the respective outside cases 47 and 49, and fastening both
the center pinching flanges 59 and 60 together with both the
flanges 56 and 57 by bolts 61 and nuts 62. In a state in which
the catalyst outside case 47 and the filter outside case 49 are
connected, one end side of the filter inside case 46 overlaps
(are inserted) into an inner portion from the other end sides of
the catalyst inside case 46 and the catalyst outside case 47.
[0075] The silencer 45 positioned in the other end side in
the longitudinal direction of the purification casing 40 is
provided with the silencer inside case 50 and the silencer
outside case 51 which form the double tube structure. A
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partition lid body 63 is fixed by welding to one end side (an
end portion in the exhaust gas upstream side) of the silencer
inside case 50. One end side of the silencer inside case 50 is
closed with the partition lid body 63. A silencer inner lid body
64 is fixed by welding to the other end side (an end portion in
the exhaust gas downstream side) of the silencer inside case
50 and the silencer outside case 51. A silencer outer lid body
65 is fixed by welding to an outer end surface side of the
silencer inner lid body 64, the silencer outer lid body 65
covering the silencer inner lid body 64 from an outer side.

[0076] A pair of communication pipes 66 are provided
between the partition lid body 63 and the silencer inner lid
body 64 (only one is shown in FIG. 9). One end sides of both
the communication pipes 66 pass through the partition lid
body 63. The other end sides of both the communication pipes
66 are closed with the silencer inner lid body 64. A lot of
communication holes 67 are formed in each of the commu-
nication pipes 66. An inner portion of the silencer inside case
50 partitioned by the partition lid body 63 and the silencer
inner lid body 64 is constructed as a sound box which is
communicated with both the communication pipes 66 via the
communication holes 67.

[0077] The purification outlet pipe 42 is passed through the
silencer inside case 50 and the silencer outside case 51, the
purification outlet pipe 42 passing between both the commu-
nication pipes 66. A pair of outlet lid bodies 68 are fixed by
welding to one end side (an upper end side) of the purification
outlet pipe 42. One end side of the purification outlet pipe 42
is closed with both the outlet lid bodies 68. Both the outlet lid
bodies 68 are arranged so as to be spaced up and down at
appropriate distances. A lot of exhaust holes 69 are formed in
aportion within the silencer inside case 50 in the purification
outlet pipe 42. Therefore, both the communication pipes 66
within the silencer inside case 50 are communicated with the
purification outlet pipe 42 via the communication holes 67,
the sound box and the exhaust holes 69. The other end (a
downstream end side) of the purification outlet pipe 42 is
connected, for example, to the tail pipe or an existing sound
absorbing member. In the structure mentioned above, the
exhaust gas entering into both the communication pipes 66 of
the silencer inside case 46 passes through the purification
outlet pipe 42 via the communication holes 67, the sound box
and the exhaust holes 69 and is discharged out of the silencer
45.

[0078] Filter outlet flanges 70 are fixed by welding to the
other end side of the filter inside case 48, the filter outlet
flange 70 protruding to an outer peripheral side of the filter
outside case 49 and formed into a thin plate. The other end
side of the filter outside case 49 is fixed by welding to an outer
peripheral side of the filter outlet flange 70. On the other hand,
silencer flanges 71 are fixed by welding to one end side of the
silencer inside case 50, the silencer flange 71 protruding to an
outer peripheral side of the silencer outside case 51 and
formed into a thin plate. One end side of the silencer outside
case 51 is fixed by welding to an outer peripheral side of the
silencer flange 71.

[0079] As shown in FIGS. 7 to 9, the filter outside case 49
is connected to the silencer outside case 51 by facing the filter
outlet flanges 70 and the silencer flanges 71 via a gasket 72,
pinching both the flanges 70 and 71 from both sides in the
exhaust gas moving direction by outlet pinching flanges 73
and 74 which surround the outer peripheral sides of the
respective outside cases 49 and 51 and are formed into thick



US 2014/0373721 Al

plates, and fastening both the outlet pinching flanges 73 and
74 together with both the flanges 70 and 71 by bolts 75 and
nuts 76.

[0080] Each of the center pinching flanges 59 (60) is con-
structed by circular arc bodies 59a and 5956 (60a and 605)
which are separated into a plurality of pieces in a peripheral
direction of the corresponding outside case 47 (49). Each of
the circular arc bodies 59a and 595 (60a and 605) is formed
into a circular are shape (approximately semicircular horse-
shoe shape). In a state in which the catalyst outside case 47 is
connected to the filter outside case 49, end portions of both
the circular are bodies 59a and 595 (60a and 605) are faced to
each other in the peripheral direction so as to be joined, and
surround the outer peripheral side of the catalyst outside case
47 (the filter outside case 49). Here, the confronting portions
between the end portions of the catalyst side circular arc
bodies 59a and 595 and the filter inlet side circular arc bodies
60a and 606 are arranged at positions where their phases are
shifted (the confronting portions are not overlapped in the
same phase). The respective circular are bodies 59a, 595, 60a
and 605 constructing the center pinching flanges 59 and 60
are all in the same form.

[0081] Each of the outlet pinching flanges 73 (74) is con-
structed by circular arc bodies 73a and 735 (74a and 745)
which are separated into a plurality of pieces in a peripheral
direction of the corresponding outside case 49 (51) in the
same manner as the center pinching flanges 59 and 60. Each
of the circular arc bodies 73a and 735 (74a and 74b) has
basically the same shape as that of each of the circular arc
bodies 594 and 595 (60a and 605) of the center pinching
flange 59 (60). The confronting portions between the end
portions of the filter outlet side circular arc bodies 73a and
73b and the sound absorbing side circular arc bodies 74a and
74b are also arranged at positions where their phases are
shifted.

[0082] A connection leg body 77 is detachably mounted to
at least one of the pinching flanges 59, 60, 73 and 74, the
connecting leg body 77 supporting the purification casing 40
to the engine 1. In the embodiment, a leg body fastening
portion 78 with through holes is formed in the one circular arc
body 73a in the outlet pinching flange 73. An attaching boss
portion corresponding to the leg body fastening portion 78 of
the circular arc body 73a is formed in the connecting leg body
77. The connecting leg body 77 is detachably mounted to the
outlet pinching flange 73 in the filter outlet side by fastening
by bolts the attaching boss portion of the connecting leg body
77 to the leg body fastening portion 78 of the circular arc body
73a. A fixing leg body 79 is firmly fixed by welding to the
outer peripheral side ofthe purification casing 40 (the catalyst
outside case 47 in the embodiment), the fixing leg body 79
supporting the purification casing 40 to the engine 1. The
connecting leg body 77 and the fixing leg body 79 are fastened
by bolts to a DPF attaching portion 80 which is formed in an
upper surface side of the flywheel housing 10. In other words,
the DPF 2 is stably connected and supported onto the flywheel
housing 10 by the connecting leg body 77 and the fixing leg
body 79, the flywheel housing 10 being a member having a
high rigidity.

[0083] As shownin FIGS. 7 and 8, an exhaust gas pressure
sensor 81 and an exhaust gas temperature sensor 82 are pro-
vided in an outer peripheral side of the purification casing 41,
the exhaust gas pressure sensor 81 detecting the exhaust gas
pressure within the purification casing 40, and the exhaust gas
temperature sensor 82 detecting the exhaust gas temperature
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within the purification casing 40 in the same manner. The
exhaust gas pressure sensor 81 is structured such as to detect
pressure difference of the exhaust gas between the exhaust
gas upstream side and the exhaust gas downstream side in
relation to the soot filter 44. An amount of sedimentation of
the particulate matter in the soot filter 44 is converted on the
basis of the pressure difference, and a clogged state within the
DPF 2 is comprehended.

[0084] A sensor bracket 83 is detachably mounted to at
least one of the pinching flanges 59, 60, 73 and 74, the sensor
bracket 83 of L-shaped plate supporting the exhaust gas pres-
sure sensor 81 and the exhaust gas temperature sensor 82 and
being formed into an approximately L-shaped plate. In the
embodiment, a sensor support portion 86 with through holes
is formed in one circular arc body 74a in the outlet pinching
flange 74 in the sound absorbing side. In other words, the
sensor support portion 86 is formed in a part of the outlet
pinching flange 74 in the sound absorbing side which is the
furthest from the exhaust gas inlet 55 side. The sensor bracket
83 is detachably mounted to the outlet pinching flange 74 on
the sound absorbing side, by fastening by bolts a vertical plate
portion 85 of the sensor bracket 83 to the sensor support
portion 86 of the circular arc body 43a.

[0085] As shown in FIGS. 7, 8 and 10, the sensor support
portion 86 of the circular arc body 744 protrudes to an outer
peripheral side (radially outer side) of the purification casing
40. As a result, a horizontal plate portion 84 of the sensor
bracket 83 is away from the outer peripheral side of the
purification casing 40. The exhaust gas pressure sensor 81 and
the exhaust gas temperature sensor 82 are provided side by
side on the horizontal plate portion 84 of the sensor bracket
83. The horizontal plate portion 84 of the sensor bracket 83 is
positioned in an outer peripheral side of the filter outside case
49 in such a manner that both the sensors 81 and 82 are fit
within a length range in the exhaust gas moving direction of
the purification casing 40. In the case that the attaching struc-
ture mentioned above is employed, it is possible to fit both the
sensors 81 and 82 within the length range in the exhaust gas
moving direction of the purification casing 40 even in the case
that the silencer 45 is not directly attached to the DPF 2.

[0086] A pressure wiring connector 87 is integrally pro-
vided in the exhaust gas pressure sensor 81. Base end sides of
upstream and downstream pipe joint bodies 90 and 91 are
connected to the exhaust gas pressure sensor 81 via upstream
and downstream sensor pipings 88 and 89 respectively. As has
been already mentioned, the purification casing 40 of the
embodiment is constructed as the double tube structure (refer
to FIG. 9). A pressure boss body 92 is firmly fixed by welding
to the catalyst inside case 46 and the filter inside case 48 (the
inner tube side of the purification casing 40) according to such
a positional relationship as to pinch the soot filter 44. As in
detail shown in FIG. 15, outward protruding end sides of the
respective pressure boss bodies 92 protrude radially outward
from opening holes 121 and 122 which are formed in the
corresponding outside cases 47 and 49 (the outer tube side of
the purification casing 40) (refer to FIG. 15). Fastening boss
bodies 123 and 124 provided in leading end sides of the
respective tube joint bodies 90 and 91 are fastened to the
respective corresponding pressure boss bodies 92 via pipe
joint bolts 93. Combination of the upstream and downstream
sensor pipings 88 and 89 and the upstream and downstream
pipe joint bodies 90 and 91 corresponds to an exhaust gas
pressure sensor pipe which connects the purification casing
40 and the exhaust gas pressure sensor 81.
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[0087] Hook-like rotation stop bodies 125 and 126 are pro-
vided in the fastening boss bodies 123 and 124 of the respec-
tive pipe joint bodies 90 and 91. When the fastening boss
bodies 123 and 124 are fastened to the respective boss bodies
92 via the pipe joint bolts 93, the fastening boss bodies 123
and 124 are screwed into the pressure boss bodies 92 until the
rotation stop bodies 125 and 126 are locked to edge portions
of'the opening holes 121 and 122 of the purification casing 40
(the outside cases 47 and 49). As a result, the fastening boss
bodies 123 and 124 can be fixed to the pressure boss bodies 92
in the same attitude that each of the pipe joint bodies 90 and
91 necessarily extend to the sensor bracket 83 (further to the
exhaust gas pressure sensor 81). Therefore, it is possible to
dramatically improve an assembling workability of each of
the pipe joint bodies 90 and 91.

[0088] The exhaust gas temperature sensor 82 is provided
with a temperature wiring connector 94 on the horizontal
plate portion 84 ofthe sensor bracket 83. Three sensor pipings
95 to 97 extend from the exhaust gas temperature sensor 82
(which may be called as the temperature wiring connector
94). A temperature boss body 98 is firmly fixed by welding to
the catalyst inside case 46 and the filter inside case 48. Two
temperature boss bodies 98 are provided in the catalyst inside
case 46, and one temperature boss body 98 is provided in the
filter inside case 48. An outward protruding end side of each
of the temperature boss bodies 98 protrudes radially outward
from an opening which is formed in the corresponding out-
side case 47 or 49. Detection portions in leading ends of the
sensor pipings 95 to 97 extending from the exhaust gas tem-
perature sensor 82 are passed through installation bolts 99
which are threadably engaged with the respective tempera-
ture boss bodies 98, and detection portions in leading ends of
the sensor pipings 95 to 97 are fixed to the temperature boss
bodies 98 via the installation bolts 99. The detection portions
in the leading ends of the respective sensor pipings 95 to 97
protrude into between the catalyst inner lid body 53 and the
diesel oxidation catalyst 43, between the diesel oxidation
catalyst 43 and the soot filter 44, and between the soot filter 44
and the partition lid body 63, respectively.

[0089] Inthe embodiment, the exhaust gas pressure sensor
81 and the exhaust gas temperature sensor 82 are fixed onto
the horizontal plate portion 84 of the sensor bracket 83 in a
state in which the connecting directions of the pressure wiring
connector 87 and the temperature wiring connector 94 are
directed to the same direction. As a result, it is possible to
improve a workability of connecting the wiring to each of the
connectors 87 and 94.

[0090] Further, in the embodiment, a suspension body 101
is integrally formed in the other circular arc body 7354 in the
outlet pinching flange 73 in the filter outlet side, and a sus-
pension bracket 102 is fastened by bolts to the catalyst outer
lid body 54 of the purification casing 40. The suspension body
101 and the suspension bracket 102 are faced to each other so
as to be spaced on both sides in the exhaust gas moving
direction in such a manner that the their opening holes 103
and 104 are positioned in the diagonal direction of the puri-
fication casing 40 (the direction intersecting the longitudinal
axis A) (refer to FIG. 11). Not only the outlet pinching flange
73 in the filter outlet side, but also the other pinching flanges
59, 60 and 74 correspond to the thick plate flange for con-
necting the purification case. In other words, the suspension
body 101 may be integrally formed in the other pinching
flanges 59, 60 and 74.
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[0091] According to the structure mentioned above, the
purification casing 40 can be assembled in the engine 1 by
locking the suspension body 101 and the suspension bracket
102, for example, to a hook (not shown) of a chain block and
moving up and down the purification casing 40 by the chain
block, in an assembling plant of the engine 1. In other words,
the purification casing 40 can be smoothly mounted to the
engine 1 by using the suspension body 101 and the suspension
bracket 102 without the worker lifting up the purification
casing 40 by his or her own power.

[0092] Further, it is possible to suspend the purification
casing 40 which is a heavy load under a stable attitude,
according to the positional relationship in the diagonal direc-
tion between the suspension body 101 and the suspension
bracket 102. Thus it is possible, for example, to easily carry
out alignment between the DPF attaching portion 80 of the
flywheel housing 10, and the connecting leg body 77 and the
fixing leg body 79. Therefore, it is possible to improve an
assembling workability of the DPF 2.

[0093] In the meantime, a plurality of bolt fastening por-
tions 105 with through holes are provided at uniform dis-
tances along the peripheral direction in each of the pinching
flanges 59, 60, 73 and 74 corresponding to the thick plate
flange, as shown in FIG. 10. In the embodiment, the bolt
fastening portions 105 are provided at ten positions every one
set of pinching flanges 59, 60, 73 and 74. In view of unit of
each of the circular arc bodies 59a, 595, 60a, 605, 73a, 735,
74a and 74b, the bolt fastening portions 105 are provided at
five positions at the uniform distances along the peripheral
direction. A bolt hole 106 corresponding to each of the bolt
fastening portions 105 of the pinching flanges 59, 60, 73 and
74 is formed in each of the flanges 56, 57, 70 and 71. As a
result, attaching phases of the circular arc body group 59a,
59b, 60a, 605, 73a, 73b, 74a and 745 of the respective pinch-
ing flanges 59, 60, 73 and 74 can be changed in multiple
stages around the longitudinal axis A in the exhaust gas mov-
ing direction of the purification casing 40 (along the periph-
eral direction of the purification casing 40).

[0094] According to the structure mentioned above, it is
possible to easily change the position of the suspension body
101 in relation to the connecting direction of the purification
inlet pipe 41 and the purification outlet pipe 42 (the attaching
specification of the DPF 2 in relation to the engine 1) without
changing the shape of each of the pinching flanges 59, 60, 73
and 74 (the forming position of the suspension body 101), and
it is possible to contribute to further improvement of the
assembling workability of the DPF 2.

[0095] As in detail shown in FIG. 9, the lid body closing
both end portions in the exhaust gas moving direction of the
purification casing 40 is constructed as the double structure of
the inner lid bodies 53 and 64 and the outer lid bodies 54 and
65. Further, first drain holes 107 are formed at a position
which is positioned at least in a lower portion in the outer lid
bodies 54 and 65 in a state in which the purification casing 40
is mounted to the engine 1, the first drain holes 107 discharg-
ing the water stored between the inner lid bodies 53 and 64
and the outer lid bodies 54 and 65 (referto FIGS. 7t0 11). The
outer lid bodies 54 and 65 are formed into the same approxi-
mately disc-like shape. The first drain holes 107 are formed in
a peripheral edge portion in a radial direction on the basis of
a center line (the longitudinal axis A) in the exhaust gas
moving direction in each of the outer lid bodies 54 and 65.
The first drain holes 107 of the embodiment are open to the
peripheral edge portions in a cross direction as seen from the
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center line (the longitudinal axis A) in the exhaust gas moving
direction (the first drain holes 107 are open at four positions in
relation to one outer lid body 54 and 65). The portion between
the inner lid bodies 53 and 64 and the outer lid bodies 54 and
65 is communicated to the exterior via the first drain holes
107.

[0096] According to the structure mentioned above, in spite
of the structure in which the heat insulating performance is
secured by closing both the end portions in the exhaust gas
moving direction of the purification casing 40 with the double
structures of the inner lid bodies 53 and 64 and the outer lid
bodies 54 and 65, it is possible to discharge the water stored
between the inner lid bodies 53 and 64 and the outer lid bodies
54 and 65 due to dew condensation or rain water, from the first
drain holes 107, and a draining performance of the DPF 2
becomes better. As a result, corrosion resistance of the DPF 2
is improved. In addition, since both the end portions in the
exhaust gas moving direction of the purification casing 40 are
closed with the outer lid bodies 54 and 65 having the same
shape, it is possible to reduce a number of the constructing
parts so as to contribute to cost reduction. It is possible to
easily change the attaching direction around the center line
(the longitudinal axis A) of the outer lid bodies 54 and 65 in
relation to each of the end portions in the exhaust gas moving
direction of the purification casing 40, without changing a
shape of the outer lid bodies 54 and 65. Further, it is possible
to enhance a degree of freedom of the attaching direction of
the outside case (for example, the catalyst outside case 47 and
the silencer outside case 51) in relation to the engine 1.

[0097] As shown in FIG. 12, second drain holes 108 are
formed at a position which is positioned at least in a lower
portion in each of the outside cases 47 and 49 in a state in
which the purification casing 40 is mounted to the engine 1,
the second drain holes 108 discharging the water stored
between the inside cases 46 and 48 and the outside cases 47
and 49. In the embodiment, the second drain holes 108 are
formed at three positions including both sides in relation to
the fixing leg body 79 in the catalyst outside case 47 and the
filter outside case 49. According to the structure mentioned
above, in spite of the structure in which the heat insulating
performance is secured by constructing the purification cas-
ing 40 as the double structures of the inside cases 46 and 48
and the outside cases 47 and 49, it is possible to discharge the
water stored between the inside cases 46 and 48 and the
outside cases 47 and 49 due to the dew condensation and the
rain water, from the second drain holes 108, and the draining
performance of the DPF 2 becomes better. As a result, it is
possible to contribute to further improvement of the corrosion
resistance of the DPF 2.

[0098] As shown in FIGS. 13 and 14, a connection flange
body 110 is firmly fixed by welding to a leading end side of
the purification inlet pipe 41 which is provided in an outer
peripheral side of the catalyst outside case 47, the connection
flange body 110 being fastened to the exhaust outlet side of
the turbine case 33. An annular projection portion 111 is
integrally formed in the connection flange body 110 by pro-
truding an opening edge portion formed in the center in a
direction of the purification inlet pipe 41. The annular pro-
jection portion 111 of the connection flange body 110 is
welded to a leading end outer peripheral side of the purifica-
tion inlet pipe 41 by inserting the purification inlet pipe 41 to
anopening portion in the center of the connection flange body
110.
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[0099] According to the structure mentioned above, the
weld portion to the leading end outer peripheral side of the
purification inlet pipe 41 is spaced from a flat portion of the
connection flange body 110. As a result, in spite of the struc-
ture in which the connection flange body 110 is firmly fixed to
the purification inlet pipe 41 by welding, an adverse effect
caused by high heat generated in the welding is hard to be
applied to the connection flange body 110, and it is possible to
maintain a flatness of the flat portion of the connection flange
body 110. Therefore, it is possible to suppress a risk that the
stress causing the breakage of the DPF 2 is locally generated
in the connection flange body 110.

[0100] As shown in FIGS. 13 and 14, the purification inlet
pipe 41 is constructed as the double tube structure. The puri-
fication inlet pipe 41 of the embodiment is constructed by a
funnel-like portion 112 which fans out and covers the exhaust
gas inlet 55 formed in the catalyst outside case 47 from an
outer side, an inner tube portion 113 which is inserted and
fixed to a leading end opening portion of the funnel-like
portion 112, and an outer tube portion 114 which is fitted to
the inner tube portion 113. A base end side of the funnel-like
portion 112 is fixed by welding to an outer peripheral side of
the catalyst outside case 47. An overlapping position between
a leading end side of the funnel like portion 112 to which the
inner tube portion 113 is inserted, and a base end side of the
outer tube portion 114 is fixed by welding. A leading end side
of the outer tube portion 114 is fixed by welding to the inner
tube portion 113. A leading end side of the inner tube portion
113 protrudes out of the outer tube portion 114, and the
connection flange body 110 is fixed by welding to the portion.
According to the structure mentioned above, the heat insulat-
ing performance is improved not only in the purification
casing 40 but also in the purification inlet pipe 41. Therefore,
it is possible to suppress temperature drop of the exhaust gas
within the purification casing 40. Further, it is possible to
suppress heat balance deterioration by preventing tempera-
ture rise within the arranging space of the engine 1 (for
example, the hood of the working machine).

[0101] As shown in FIG. 9, the purification outlet pipe 42
passes through the purification casing 40. In the embodiment,
the purification outlet pipe 42 passes through the silencer
inside case 50 and the silencer outside case 51. One end side
(an upper end side) which is an end portion in a closed side of
the purification outlet pipe 42 is constructed as a double wall
structure. Inthis case, a pair of outlet lid bodies 68 are fixed by
welding to one end side of the purification outlet pipe 42, and
one end side of the purification outlet pipe 42 is closed with
both the outlet lid bodies 68. Both the outlet lid bodies 68 are
arranged so as to be appropriately spaced up and down. An air
layer between both the outlet lid bodies 68 contributes as a
heat insulating layer. According to the structure mentioned
above, the heat insulating performance is improved not only
in the purification casing 40 and the purification inlet pipe 41,
but also in the purification outlet pipe 42. Therefore, it is
possible to further suppress the temperature drop of the
exhaust gas within the purification casing 40. Further, it is
possible to more securely suppress the heat balance deterio-
ration by preventing the temperature rise within the arranging
space of the engine 1 (for example, the hood of the working
machine).

[0102] (3) Summary

[0103] As is apparent from the structure mentioned above,

in the exhaust gas purification device 2 having a plurality of
filter bodies 43 and 44 which purify the exhaust gas dis-
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charged by the engine 1, the purification casing 40 which has
each of the filter bodies 43 and 44 built-in and is constructed
by a plurality of purification cases 46 to 49, the exhaust gas
pressure sensor 81 which detects the exhaust gas pressure
within the purification casing 40, and the exhaust gas tem-
perature sensor 82 which detects the exhaust gas temperature
within the purification casing 40, both the sensors 81 and 82
are arranged in the outer peripheral side of the purification
casing 40 in such a manner that both the sensors 81 and 82 are
fitted within the length range in the exhaust gas moving
direction of the purification casing 40. As a result, it is not
necessary to evaluate whether or not an initial setting (adjust-
ment) of each of the sensors 81 and 82 is proper for every
specification of the engine 1 or every working machine, and it
is possible to reduce an evaluating man hour for design and
test. It is possible to achieve standardization of the construct-
ing parts which are relevant to the exhaust gas purification
device 2. Since the attaching positions of both the sensors 81
and 82 are fitted within the length range in the exhaust gas
moving direction of the purification casing 40, it is possible to
eliminate the influence of both the sensors 81 and 82 to a total
length in the exhaust gas moving direction of the purification
casing 40 (the exhaust gas purification device 2). As a result,
it is possible to compactly arrange the exhaust gas purification
device 2 including both the sensors 81 and 82 within the
arranging space of the engine 1.

[0104] Further, the sensor bracket 83 is detachably
mounted to the sensor support portion 86 which is provided in
apart of the flanges 59, 60, 73 and 74 of the purification cases
46 to 49 group, and both the sensors 81 and 82 are provided in
the sensor bracket 83. As a result, it is possible to reduce
vibration transmitting to both the sensors 81 and 82, by sup-
porting both the sensors 81 and 82 by the flanges 59, 60, 73
and 74 having a high rigidity. Therefore, it is possible to
suppress an adverse effect to a detection precision of both the
sensors 81 and 82. It is also possible to prevent both the
sensors 81 and 82 from falling away.

[0105] Further, the sensor support portion 86 is formed in a
part of the flange 74 which is the furthest from the exhaust gas
inlet 55 side in the purification cases 46 to 49 group, the
horizontal plate portion 84 of the sensor bracket 83 is posi-
tioned away from the outer peripheral side of the purification
casing 40, and both the sensors 81 and 82 are provided side by
side on the horizontal plate portion 84. As a result, the heat
generated by the exhaust gas purification device 2 is hard to be
transmitted to both the sensors 81 and 82. Accordingly, in
spite of the structure in which both the sensors 81 and 82 are
assembled in the exhaust gas purification device 2, it is pos-
sible to suppress malfunction of both the sensors 81 and 82
dueto overheat. In addition, since the exhaust gas purification
device 2 is close to both the sensors 81 and 82, it is possible to
shorten the length of each of the sensor pipings 88, 89 and 95
to 97 connecting the exhaust gas purification device 2 and
both the sensors 81 and 82, and it is possible to achieve
improvement of the assembling workability and cost reduc-
tion.

[0106] Asis apparent from the above description and FIGS.
7, 8 and 11, in the exhaust gas purification device 2 having a
plurality of filter bodies 43 and 44 which purify the exhaust
gas discharged by the engine 1, and the purification casing 40
which has each of the filter bodies 43 and 44 built-in and is
constructed by a plurality of purification cases 47, 49 and 51,
the purification casing 40 is constructed by arranging each of
the purification cases 47, 49 and 51 in the exhaust gas moving
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direction and connecting the purification cases 47, 49 and 51
by the thick plate flanges 59, 60, 73 and 74, and the suspen-
sion body 101 is integrally formed in the thick plate flange 73.
As aresult, the purification casing 40 can be assembled in the
engine 1, for example, by locking the suspension body 101
and the suspension bracket 102 to the hook (not shown) of the
chain block, and moving up and down the purification casing
40 by the chain block, for example, in the assembling plant of
the engine 1. In other words, the purification casing 40 can be
smoothly mounted to the engine 1 by using the suspension
body 101 and the suspension bracket 102 without the worker
lifting up the purification casing 40 by his or her own power.

[0107] As is apparent from the above description and FIG.
11, the suspension body 101 is arranged on one end side in the
exhaust gas moving direction of the purification casing 40,
the suspension bracket 102 is arranged, on the other hand, on
the other end side in the exhaust gas moving direction of the
purification casing 40, and the suspension body 101 and the
suspension bracket 102 are spaced and faced to each other on
both sides in the exhaust gas moving direction in such a
manner that the their opening holes 103 and 104 are posi-
tioned in the direction intersecting the longitudinal axis A in
the exhaust gas moving direction of the purification casing
40. As aresult, it is possible to suspend the purification casing
40 which is the heavy load in the stable attitude according to
the positional relationship in the diagonal direction of the
suspension body 101 and the suspension bracket 102. For
example, it is possible to easily carry out the alignment
between the DPF attaching portion 80 of the flywheel housing
10, and the connecting leg body 77 and the fixing leg body 79.
Therefore, it is possible to improve the assembling workabil-
ity of the DPF 2.

[0108] Asis apparent from the above description and FIGS.
10 and 11, the attaching angles of the thick plate flanges 59,
60, 73 and 74 can be changed around the longitudinal axis A
in the exhaust gas moving direction of the purification casing
40. As a result, it is possible to easily change the position of
the suspension body 101 in relation to the connecting direc-
tion of the purification inlet pipe 41 and the purification outlet
pipe 42 (the attaching specification of the exhaust gas purifi-
cation device 2 in relation to the engine 1) without changing
the shapes of the thick plate flanges 59, 60, 73 and 74 (the
forming position of the suspension body 101), and it is pos-
sible to contribute to the further improvement of the assem-
bling workability of the exhaust gas purification device 2.

[0109] Asis apparent from the above description and FIGS.
7 to 12, in the exhaust gas purification device having a plu-
rality of filter bodies 43 and 44 which purify the exhaust gas
discharged by the engine 1, a plurality of inside cases 46, 48
and 50 which have each of the filter bodies 43 and 44 built-in,
and a plurality of outside cases 47, 49 and 51 which have the
respective inside cases 46, 48 and 50 built-in, and construct-
ing the purification casing 40 by arranging each of the outside
cases 47, 49 and 51 in the exhaust gas moving direction and
connecting the outside cases 47, 49 and 51, the lid body
closing both the end portions in the exhaust gas moving
direction of the purification casing 40 is constructed as the
double structure of the inner lid bodies 53 and 64 and the outer
lid bodies 54 and 65, and the first drain hole 107 is formed at
least at the lower position in the outer lid bodies 54 and 65 in
the state in which the purification casing 40 is mounted to the
engine 1, the first drain hole 107 discharging the water stored
between the inner lid bodies 53 and 64 and the outer lid bodies
54 and 56. As a result, in spite of the structure in which the
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heat insulating performance is secured by closing both the
end portions in the exhaust gas moving direction of the puri-
fication casing 40 by the double structures of the inner lid
bodies 53 and 64 and the outer lid bodies 54 and 65, it is
possible to discharge the water stored between the inner lid
bodies 53 and 64 and the outer lid bodies 54 and 65 due to the
dew condensation or the rain water, from the first drain hole
107, and the draining performance of the exhaust gas purifi-
cation device 2 becomes better. Accordingly, the corrosion
resistance of the exhaust gas purification device 2 is
improved.

[0110] Further, the first drain hole 107 is formed at the
position in the radial direction on the basis of the center line
(the longitudinal axis A) in the exhaust gas moving direction
in the outer lid bodies 54 and 65. As a result, it is possible to
close both the end portions in the exhaust gas moving direc-
tion of the purification casing 40 with the outer lid bodies 54
and 65 having the same shape. Therefore, it is possible to
contribute to the cost reduction by reducing the number of the
constructing parts. Further, it is possible to easily change the
attaching directions around the center axis (the longitudinal
axis A) of the outer lid bodies 54 and 65 in relation to each of
the end portions in the exhaust gas moving direction of the
purification casing 40 without changing the shapes of the
outer lid bodies 54 and 65. Further, it is possible to enhance
the degree of freedom of attaching direction of the outside
case (for example, the catalyst outside case 47 and the silencer
outside case 51) in relation to the engine 1.

[0111] Further, the second drain hole 108 is formed at least
at the lower position in each of the outside cases 47 and 49 in
the state in which the purification casing 40 is mounted to the
engine 1, the second drain hole 108 discharging the water
stored between the inside cases 46 and 48 and the outside
cases 47 and 49. As a result, in spite of the structure in which
the heat insulating performance is secured by constructing the
purification casing 40 as the double structures of the inside
cases 46 and 48 and the outside cases 47 and 49, it is possible
to discharge the water stored between the inside cases 46 and
48 and the outside cases 47 and 49 due to the dew condensa-
tion or the rain water, from the second drain hole 108, and the
draining performance of the exhaust gas purification device 2
becomes better. Accordingly, it is possible to contribute to the
further improvement of the corrosion resistance of the
exhaust gas purification device 2.

[0112] Asis apparent from the above description and FIGS.
13 and 14, in the exhaust gas purification device 2 having a
plurality of filter bodies 43 and 44 which purify the exhaust
gas discharged by the engine 1, and the purification casing 40
which has each of the filter bodies 43 and 44 built-in and is
constructed by a plurality of purification cases 46 to 51, and
having the purification inlet pipe 41 and the purification outlet
pipe 42 in the purification casing 40, the annular projection
portion 111 is formed in the connection flange body 110 by
protruding the opening edge portion of the connection flange
body 110 attached to the purification inlet pipe 41 in the
direction of the purification inlet pipe 41, and the annular
projection portion 111 of the connection flange body 110 is
fixed by welding to the purification inlet pipe 41. As a result,
the weld portion to the leading end outer peripheral side of the
purification inlet pipe 41 is spaced from the flat portion of the
connection flange body 110. Therefore, in spite of the struc-
ture in which the connection flange body 110 is firmly fixed
by welding to the purification inlet pipe 41, the adverse effect
caused by the high heat by the welding is less likely to be
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applied to the connection flange body 110, and it is possible to
maintain the flatness of the flat portion of the connection
flange body 110. Therefore, it is possible to suppress the risk
that the stress causing the breakage of the exhaust gas purifi-
cation device 2 is locally generated in the connection flange
body 110.

[0113] Asis apparent from the above description and FIG.
15, in the exhaust gas purification device 2 having a plurality
of filter bodies 43 and 44 which purify the exhaust gas dis-
charged by the engine 1, the purification casing 40 which has
each of the filter bodies 43 and 44 built-in and is constructed
by a plurality of purification cases 46 to 51, and the exhaust
gas pressure sensor 81 which detects the exhaust gas pressure
within the purification casing 40, and structured such that the
exhaust gas pressure sensor 81 is connected to the purification
casing 40 via the exhaust gas pressure sensor pipes 88 to 91,
the rotation stop bodies 125 and 126 are provided in the
fastening boss bodies 123 and 124 in the one end sides of the
exhaust gas pressure sensor pipes 88 to 91, and the fastening
boss bodies 123 and 124 are fastened by locking the rotation
stop bodies 125 and 126 to the purification casing 40. As a
result, the fastening boss bodies 123 and 124 can be fastened
to the purification casing 40 only by screwing the fastening
boss bodies 123 and 124 until the rotation stop bodies 125 and
126 are locked to the purification casing 40. As a result, the
exhaust gas pressure sensor pipes 88 to 91 can be fixed to the
purification casing 40 as necessarily maintained in the prede-
termined attitude, and it is possible to dramatically improve
the assembling workability of the exhaust gas pressure sensor
pipes 88 to 91.

[0114] Asis apparent from the above description and FIGS.
13 to 14, the respective purification cases 46 to 51 are con-
structed by a plurality of inside cases 46, 48 and 50 which
have each ofthe filter bodies 43 and 44 built-in, and a plurality
of outside cases 47, 49 and 51 which accommodates the
respective inside cases 46, 48 and 50, and the purification
inlet pipe 41 is constructed as the double tube structure. As a
result, the heat insulating performance is improved not only
in the purification casing 40 but also in the purification inlet
pipe 41. Therefore, it is possible to suppress the temperature
drop of the exhaust gas within the purification casing 40.
Further, it is possible to suppress the heat balance deteriora-
tion by preventing the temperature rise within the arranging
space of the engine 1 (for example, the hood of the working
machine).

[0115] As is shown in the above description and FIG. 9, the
purification outlet pipe 42 passes through the purification
casing 40, and the end portion on the closed side of the
purification outlet pipe 40 is constructed as the double wall
structure. As a result, the heat insulating performance is
improved not only in the purification casing 40 and the puri-
fication inlet pipe 41 but also in the purification outlet pipe 42.
Therefore, it is possible to further suppress the temperature
drop of the exhaust gas within the purification casing 40.
Further, it is possible to more securely suppress the heat
balance deterioration by preventing the temperature rise
within the arranging space of the engine 1 (for example, the
hood of the working machine).

[0116] Next, a description will be given of the other
example of the mounting aspect of the exhaust gas purifica-
tion device 2 in the common rail type engine 1, and a structure
of the exhaust gas purification device 2 which is used in the
other example with reference to FIGS. 16 to 21. First of all, a
description will be given of the exhaust gas purification
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device 2. The exhaust gas purification device 2 is provided
with a purification casing 238 which has a purification inlet
pipe 236. A diesel oxidation catalyst 239 (filter body) and a
soot filter 240 (filter body) are arranged in series in an exhaust
gas moving direction in an inner portion of the purification
casing 238, the diesel oxidation catalyst 239 creating nitrogen
dioxide (NO,) and made of platinum, and the soot filter 240
continuously oxidizing and removing the collected particu-
late matter (PM) at a comparatively low temperature and
having a honeycomb structure. A silencer is connected to an
exhaust gas outlet 2384 of the purification casing 238 via an
exhaust pipe (not shown), and the exhaust gas is discharged
out of the machine via the silencer.

[0117] According to the structure mentioned above, the
nitrogen dioxide (NO,) generated by an oxidation process of
the diesel oxidation catalyst 239 is supplied into the soot filter
240 from one side end surface (an intake side end surface).
The particulate matter (PM) included in the exhaust gas of the
engine 1is collected by the soot filter 240, and is continuously
oxidized and removed by the nitrogen dioxide (NO). In addi-
tion to the removal of the particulate matter (PM) in the
exhaust gas of the engine 1, the contents of the carbon mon-
oxide (CO) and the hydrocarbon (HC) in the exhaust gas of
the engine 1 are reduced.

[0118] The purification inlet pipe 236 is provided in an
outer peripheral portion on an exhaust gas upstream side of
the purification casing 238. A 1id body 300 is fixed by welding
to an end portion on an exhaust gas downstream side of the
purification casing 238. The end portion on the exhaust gas
downstream side of the purification casing 238 is closed with
the lid body 300. An exhaust gas outlet 2384 is open to an
approximately center portion of the lid body 300. A baffle
plate 301 is provided on an inner surface side of the lid body
300, the baffle plate 301 inhibiting the foreign matter from
being inserted to an inner portion of the purification casing
238 (refer to FIGS. 22 and 23). The baffle plate 301 is con-
structed as a breathable cover which is made of a punching
metal or a metal mesh. A lot of small holes are formed in the
baftle plate 301 according to the embodiment. Even if the
exhaust pipe (not shown) is detached, the exhaust gas outlet
238a is covered with the baffle plate 301 from its inner side.
As a result, the foreign matter can be inhibited from being
inserted into the inner portion of the purification casing 238
thanks to the existence of the baffle plate 301. Therefore, it is
possible to prevent the soot filter 240 within the purification
casing 238 from being broken by inserting the foreign matter
such as the rod from the exhaust gas outlet 238, for example,
for reducing the pressure loss or for the mischief.

[0119] Further, a thermistor type exhaust gas temperature
sensor 242 is additionally provided in the purification casing
238. Three sensor pipings 242a to 242¢ extend from the
exhaust gas temperature sensor 242. Detection portions in
leading ends of the sensor pipings 242a to 242¢ respectively
protrude into a portion closer to the exhaust gas upstream side
than the diesel oxidation catalyst 239, a portion between the
diesel oxidation catalyst 239 and the soot filter 240, and a
portion closer to the exhaust gas downstream side than the
soot filter 240, and detect the exhaust gas temperatures within
the respective spaces. The exhaust gas temperature is con-
verted into an electric signal by the exhaust gas temperature
sensor 242 and is output to an engine controller (not shown).
[0120] Further, an exhaust gas pressure sensor 244 is addi-
tionally provided in the purification casing 238. A pressure
difference of the exhaust gas between an upstream side and a
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downstream side of the soot filter 240 is detected by the
exhaust gas pressure sensor 244. The pressure difference of
the exhaust gas is converted into an electric signal and is
output to the engine controller (not shown). An amount of
sedimentation of the particulate matter in the soot filter 240 is
computed on the basis of the exhaust gas pressure difference
between the upstream side and the downstream side of the
soot filter 240, whereby a clogged state within the soot filter
240 can be comprehended.

[0121] As shown in FIGS. 16 to 21, a sensor bracket 246 is
fastened by bolts to an outlet pinching flange 245 of the
purification casing 238, and the sensor bracket 246 is
arranged on an outer surface side of the purification casing
238. The exhaust gas pressure sensor 244 is attached to the
sensor bracket 246, the exhaust gas pressure sensor 244 being
integrally provided with an electric wiring connector. The
exhaust gas pressure sensor 244 is arranged on an outside
surface of the purification casing 238. One end side of each of
an upstream side sensor pipe 247 and a downstream side
sensor pipe 248 is respectively connected to the exhaust gas
pressure sensor 244, the upstream side sensor pipe 247 and
the downstream side sensor pipe 248 serving as the exhaust
gas pressure sensor pipe. Respective sensor piping boss bod-
ies 249 and 250 in an upstream side and a downstream side are
arranged in the purification casing 238 as to pinch the soot
filter 240 in the purification casing 238. Fastening boss bodies
305 and 306 are fastened to the respective sensor piping boss
bodies 249 and 250 via pipe joint bolts 307, the fastening boss
bodies 305 and 306 being provided in the other end sides of
the respective sensor pipes 247 and 248.

[0122] The purification casing 238 according to the
embodiment is constructed as a double tube structure (refer to
FIG. 22). Each of the sensor piping boss bodies 249 and 250
is fixed by welding to an inner tube side of the purification
casing 238 in such a positional relationship as to pinch the
soot filter 240. Outward protruding end sides of the sensor
piping boss bodies 249 and 250 respectively protrude radially
outward from opening holes 309 and 310 which are formed
on an outer tube side (an outer peripheral side) of the purifi-
cation casing 238. Hook-like rotation stop bodies 311 and 312
are provided in the fastening boss bodies 305 and 306 of the
respective sensor pipes 247 and 248. When the fastening boss
bodies 305 and 306 are fastened to the sensor piping boss
bodies 249 and 250 via the pipe joint bolts 307, the fastening
boss bodies 305 and 306 are screwed into the sensor piping
boss bodies 249 and 250 until the rotation stop bodies 311 and
312 are locked to edge portions of the opening holes 309 and
310 of the purification casing 238. As a result, the fastening
boss bodies 305 and 306 are fixed to the sensor piping boss
bodies 249 and 250 in the same attitude that each of the sensor
pipes 247 and 248 necessarily extend toward the sensor
bracket 246 (further toward the exhaust gas pressure sensor
244). Therefore, it is possible to dramatically improve the
assembling workability of each of the sensor pipes 247 and
248.

[0123] According to the structure mentioned above, it is
possible to detect difference between the exhaust gas pressure
on the inflow side of the soot filter 240 and the exhaust gas
pressure on the outflow side of the soot filter 240 (differential
pressure of the exhaust gas) via the exhaust gas pressure
sensor 244. Since a residual amount of the particulate matter
in the exhaust gas collected by the soot filter 240 is in pro-
portion to the differential pressure of the exhaust gas, there is
executed a regeneration control (for example, a control of
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raising the exhaust gas temperature) for reducing the amount
of the particulate matter of the soot filter 240 on the basis of
the detection result of the exhaust gas pressure sensor 244, in
the case that the amount of the particulate matter remained in
the soot filter 240 is increased to a predetermined amount of
more. Further, in the case that the residual amount of the
particulate matter is further increased to a regeneration con-
trollable range or more, there is carried out a maintenance
work of manually removing the particulate matter by detach-
ing and disassembling the purification casing 238 and clean-
ing the soot filter 240.

[0124] An electric wiring connector 253 of the exhaust gas
temperature sensor 242 is firmly fixed to the sensor bracket
246. Each of the connectors 253 is supported in such an
attitude as to direct each connecting direction of the electric
wiring connector of the exhaust gas pressure sensor 244 and
the electric wiring connector 253 of the exhaust gas tempera-
ture sensor 242 to the same direction.

[0125] Next, a description will be given of a structure in
which the exhaust gas purification device 2 is additionally
provided in the engine 1. The engine 1 serving as a prime
mover shown in FIGS. 16 to 21 has a structure which is
basically the same as that shown in FIGS. 1 to 6. A turbo
supercharger 291 is provided in the exhaust manifold 7. A
housing support body 292 is fastened by bolts to the exhaust
manifold 7 and the turbo supercharger 291. It is possible to
adjust an attaching position in a back-and-forth direction of
the exhaust gas purification device 2 in relation to the housing
support body 292 so as to be movable back and forth. The
exhaust gas of the engine 1 is supplied to the exhaust gas
purification device 2 from the exhaust manifold 7 via a hollow
portion of the housing support body 292.

[0126] Further, an inlet side bracket body 293 and an outlet
side bracket body 294 are provided. An exhaust gas moving
direction of the exhaust gas purification device 2 is formed in
parallel to an axial line (an output axial line) of the crank shaft
3 of the engine 1. The inlet side bracket body 293 and the
outlet side bracket body 294 are formed into a plate shape
which is formed wider in a direction intersecting the axial line
of the crank shaft 3.

[0127] A bifurcated lower end portion of the outlet side
bracket body 294 is fastened by bolts to a front surface of the
cylinder head 5, and a lower end portion of the inlet side
bracket body 293 is fastened by bolts to a rear surface of the
cylinder head 5. The outlet side bracket body 294 and the inlet
side bracket body 293 stand on two surfaces including the
front surface and the rear surface of the cylinder head 5. The
exhaust gas inlet side and the exhaust gas outlet side of the gas
purification housing 60 are respectively supported to the cyl-
inder head 5 of the engine 1, by the outlet side bracket body
294 and the inlet side bracket body 293.

[0128] The present invention is not limited to the embodi-
ment mentioned above, and can be embodied into various
aspects. The structure of each of the portions in the present
invention is not limited to the illustrated embodiment, and can
be variously changed within the range which does not deviate
from the scope of the present invention.

REFERENCE SIGNS LIST

[0129] 1 Engine

[0130] 2 DPF (exhaust gas purification device)
[0131] 40 Purification casing

[0132] 41 Purification inlet pipe

[0133] 42 Purification outlet pipe

Dec. 25,2014

[0134] 43 Diesel oxidation catalyst
[0135] 44 Soot filter

[0136] 46 Catalyst inside case

[0137] 47 Catalyst outside case

[0138] 48 Filter inside case

[0139] 49 Filter outside case

[0140] 55 Exhaust gas inlet

[0141] 56 Catalyst flange

[0142] 57 Filter inlet flange

[0143] 59, 60 Center pinching flange
[0144] 70 Filter outlet flange

[0145] 71 Silencer flange

[0146] 73, 74 Outlet pinching flange
[0147] 81 Exhaust gas pressure sensor
[0148] 88 Upstream sensor piping
[0149] 89 Downstream sensor piping
[0150] 90 Upstream pipe joint body
[0151] 91 Downstream pipe joint body
[0152] 92 Pressure boss body

[0153] 93 Pipe joint bolt

[0154] 101 Suspension body

[0155] 102 Suspension bracket

[0156] 103, 104 Opening hole

[0157] 121, 122 Opening hole

[0158] 123, 124 Fastening boss body
[0159] 125, 126 Rotation stop body
[0160] 238 Purification casing

[0161] 238a Exhaust gas outlet

[0162] 239 Diesel oxidation catalyst (filter body)
[0163] 240 Soot filter (filter body)
[0164] 244 Exhaust gas pressure sensor
[0165] 246 Sensor bracket

[0166] 247 Upstream side sensor pipe
[0167] 248 Downstream side sensor pipe
[0168] 249,250 Sensor piping boss body
[0169] 300 Lid body

[0170] 301 Baffie plate

[0171] 305, 306 Fastening boss body
[0172] 307 Pipe joint bolt

[0173] 309, 310 Opening hole

[0174] 311, 312 Rotation stop body

1. An exhaust gas purification device comprising:

a plurality of filter bodies for purifying exhaust gas dis-

charged by an engine; and

apurification casing having each of the filter bodies built-in

and being constructed by a plurality of purification
cases,

wherein the purification casing is constructed by arranging

the purification cases in an exhaust gas moving direction
and connecting the purification cases by a thick plate
flange, and a suspension body is integrally formed in the
thick plate flange.

2. The exhaust gas purification device according to claim 1,
wherein the suspension body is arranged in one end side in the
exhaust gas moving direction of the purification casing, a
suspension bracket is arranged in the other end side in the
exhaust gas moving direction of the purification casing, and

wherein the suspension body and the suspension bracket

are spaced in both sides in the exhaust gas moving direc-
tion and faced to each other, in such a manner that their
opening holes are positioned in a direction intersecting a
longitudinal axis of the exhaust gas moving direction of
the purification casing.
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3. The exhaust gas purification device according to claim 2,
wherein an attaching phase of the thick plate can be changed
around the longitudinal axis of the exhaust gas moving direc-
tion of the purification casing.

4. The exhaust gas purification device according to claim 1
further comprising an exhaust gas pressure sensor for detect-
ing exhaust gas pressure within the purification casing,
wherein the exhaust gas pressure sensor is connected to the
purification casing via an exhaust gas pressure sensor pipe,
and

wherein a rotation stop body is provided in a fastening boss

body which exists in one end side of the exhaust gas
pressure sensor pipe, and the fastening boss body is
fastened by locking the rotation stop body to the purifi-
cation casing.

5. The exhaust gas purification device according to claim 4,
wherein each of the purification cases is constructed as a
double tube structure by a plurality of inside cases which have
each of the filter bodies built-in, and a plurality of outside
cases which accommodate the respective inside cases, and

wherein a pressure boss body is attached to the inside case,

the pressure boss body protrudes outward from an open-
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ing hole which is formed in the outside case, and the
rotation stop body is locked to the opening hole of the
outside case in fastening of the fastening boss body of
the exhaust gas pressure sensor pipe to the pressure boss
body.

6. The exhaust gas purification device according to claim 5,
wherein the purification casing has a purification inlet pipe
and a purification outlet pipe, and the purification inlet pipe is
constructed as a double tube structure.

7. The exhaust gas purification device according to claim 6,
wherein the purification outlet pipe passes through the puri-
fication casing, and an end portion on a closed side of the
purification outlet pipe is constructed as a double wall struc-
ture.

8. The exhaust gas purification device according to claim 1,
wherein an exhaust gas outlet is open to a lid body which
closes an exhaust gas downstream side of the purification
casing, and a baffle plate is provided on an inner surface side
of'the lid body, the baftle plate inhibiting foreign matter from
being inserted into an inner portion of the purification casing.
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