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RECIRCULATION TYPE EXHAUST GAS 
CLEANING SYSTEM 

BACKGROUND OF THE INVENTION 

The present invention relates to a recirculation type 
engine exhaust gas cleaning system and more particu 
larly to such an engine exhaust gas cleaning system 
comprising a blower driven by an output air of an air 
pump for recirculating a portion of exhaust gas from an 
exhaust pipe into air intake system, such as an air 
cleaner or a carburetor of an engine so as to reduce the 
maximum temperature in the engine combustion cham 
ber to minimize the nitrogen oxide content in the ex 
haust gas. 

It has been known that the nitrogen oxide content in 
engine exhaust gas has a close relation to the maximum 
temperature in combustion chamber and it has already 
been proposed to recirculate a portion of the exhaust 
gas into engine intake system for minimizing the nitro 
gen content in the exhaust gas. 
Conventional recirculation type exhaust gas cleaning 

system of this kind comprises an exhaust gas cooler 
through which the recirculation ?ow of the exhaust gas 
is passed before it is introduced into the engine intake 
system. In this type of system, the cooler is often 
clogged by powders of copper and carbon in the ex 
haust gas or corroded by water or sulfuric acid con 
tained in the exhaust gas. Further, in order to remove 
the powders, water and sulfuric acid in the exhaust gas, 
it is usually required to provide a ?lter which adversely 
increases the flow resistance in'the cleaning system. 
When such a ?lter is provided, it is necessary to feed 
the recirculation ?ow of the exhaust gas under pressure 
in order to overcome the flow resistance of the ?lter 
and, if a motor-driven blower is used for this purpose, 
a high-speed motor of about 40,000 rpm. must be 
used for attaining a necessary pressure rise. Therefore, 
the system requires an increased cost. . 

SUMMARY OF THE INVENTION 

The present invention eliminates the above disadvan 
tages of prior art by providing a turbine driven by an 
output air of an air injection pump for driving an ex 
haust gas recirculation blower, Thus, the blower can be 
driven at a high speed by said turbine so as to recircu 
late a portion of exhaust gas from the exhaust pipe into 
the air intake system of the engine. 
More particularly, according to the present inven 

tion, the turbine is driven at a high speed by the output 
air of the air injection pump and, at the same time, for 
eign particles, water and sulfuric acid are removed by 
a ?lter provided in the exhaust gas. A portion of the ex 
haust gas which has passed through the ?lter is then re 
circulated into the engine air intake system, such as an 
air cleaner or a carburetor by means of a blower con 
nected to the output shaft of said turbine. Thus, the 
problem of clogging or corrosion of the exhaust gas 
cleaning system can be eliminated and the life of the 
system can be increased. Further, by employing a tur 
bine-driven blower, the cost to the system can remark 
ably be reduced. 

BRIEF DESCRIPTION OF THE DRAWING 

The drawing diagrammatically show an embodiment 
of the recirculation type exhaust gas cleaning system in 
accordance with the present invention. 
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DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

Referring to the drawing, the reference numeral I 
designates an air cleaner for an automobile engine, 27a 
carburetor, 3 an air intake manifold, 4 an intake valve, 
5 a cylinder, 6 an exhaust valve, 7 an exhaust manifold 
and San exhaust pipe, and there is provided a ?lter 9 
in the exhaust pipe 8. The reference numeral I0 desig 
nates an air injection pump having an air intake passage 
10a connected to the air cleaner 1 and an outlet pas 
sage l‘0b connected to the air intake passage Ila of a 
turbine 11. The turbine 11 is in turn connected by its 
outlet passage 11b to an air distribution manifold 12. 
The manifold 12 is further connected to an air injection 
pipe 13 projecting into the exhaust manifold 7. The ref~ 
erence numeral 14 designates a blower driven by the 
turbine 11, and 15 a rotatable shaft connecting the tur 
bine 11 with the blower 14. The blower 14 has an ex 
haust gas inlet passage 14a connected to the exhaust 
pipe 8'at the downstream side of the filter 9 and an ex 
haust gas outlet passage 14b connected through a valve 
16 to the air cleaner 1. The ?lter 9 may comprise, for 
example, a cyclone separator 9a for separating rela 
tively raw particles and a ?ltering layer 9b made of steel 
wool or the like. 
The system of the present invention constituted as 

described above operates as follows. The air pump 10 
which is driven by an engine crankshaft through a belt 
drive device serves to feed cleaned air from the air 
cleaner 1 into the inlet passage 11a of the turbine 11. 
Thus, the turbine 11 is operated at a high speed by the > 
air. The air which has passed through the turbine 11 is 
introduced into the air distribution manifold 12 and 
then into the injection pipe 13. Thus, cleaned air is in 
jected into the exhaust gas manifold 7 at a portion adja 
cent to the exhaust valve 6, whereby recombustion of 
the exhaust gas takes place reducing harmful combus 
tion products. The exhaust gas is further introduced 
through the exhaust manifold 7 and the exhaust pipe 8 
into the ?lter 9 where particles of copper, carbon and 
the like are removed from the exhaust gas. At the same 
time, the exhaust gas is cooled so as to reduce the con 
tent of water, sulfuric acid and the like in the exhaust 
gas. 

7 A portion of the exhaust gas cleaned by the ?lter 9 
as described. above is then drawn by .the blower 14 
which is connected to the turbine 11, and pressurized 
to a desired value, for example about 50 mmHg, to be 
introduced into the air cleaner 1. Then, the portion of 
the exhaust gas is mixed with the mixture in the carbu 
retor 2 and introduced into the cylinder 5 of the engine. 
The recirculated portion of the exhaust gas is e?'ective 
to reduce the maximum temperature in the cylinder 5 
preventing nitrogen oxide from being produced. The 
valve 16 serves to control the ?ow of the recirculation 
gas in accordance with the speed of theautomobile or 
the temperature of the engine. For example, the valve 
16 may be opened at the vehicle speed of 95 km/H or 
below and the temperature of the cooling medium of 
the engine is between 65° and 100° C. The control is 
performed for the purpose of reducing the nitrogen 
oxide content in the exhaust gas without producing any 
adverse effect on the operation of the engine. 
Although the above embodiment is believed to be a 

preferred one, the invention is not limited to the detail 
of the embodiment but various changes and modi?ca 
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tions can be made without departing from the scope of 
the present invention. For example, the portion of the 
exhaust gas recirculated by the blower 14 should not 
necessarily be introduced into the air cleaner 1 but may 
be into the carburetor 2 at the upstream side of throttle 
valve. Further, the outlet passage 10a may be divided 
into two passages, one being connected to the air distri 
bution manifold 12 as shown by a dotted line in the 
drawing, and the other being connected to the inlet 
passage 11a of the turbine 11 with the air outlet pas 
sage llb of the turbine 1] opened to the atmosphere 
as shown by a dotted line. 
As described above, according to the present inven 

tion, foreign particles, water content and sulfuric acid 
are removed by the ?lter 9 provided in the exhaust pipe 
8 and sufficiently cooled portion of the exhaust gas is 
recirculated into the air cleaner 1 or the carburetor 2 
of the engine intake system by a blower 14 operated by 
a turbine which is in turn driven by an output air of the 
air pump 10. Therefore, the mechanical components 
such as the carburetor 2, the blower 14 and the valve 
16 can be free from clogging or corrosion by water con 
tent or sulfuric acid, so that the life of the mechanical 
components can be remarkably increased. The ar 
rangement in which the blower 14 is driven by a high 
speed turbine which is operated by an output air from 
an air pump 10 is effective to provide a desired exhaust 
gas cleaning system at a reduced manufacturing cost. 
We claim: 
1. A recirculation type exhaust gas cleaning system 

for an internal combustion engine having intake and 
exhaust pipes comprising, 
an air cleaner connected with said intake pipe for 
cleaning the air to be supplied to said intake pipe, 

an air pump connected with said air cleaner for sup¢ 
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4 
plying the air to the exhaust pipe by compressing 
the air to be supplied from said air cleaner, 

a turbine having an output shaft disposed to be driven 
by the compressed air of said air pump, 

a blower connected to the output shaft of said tur— 

bine, 
?lter means provided in said exhaust pipe for remov 

ing foreign particles in the exhaust gas after the air 
from said air pump has been supplied, and a con 
duit means for recirculating a portion of the ex 
haust gas, which has passed through said filter 
means into the intake pipe of the engine by said 

i blower. 

2. An exhaust gas cleaning system in accordance with 
claim 1 wherein said air cleaner is connected with said 
conduit means for cleaning the recirculated exhaust gas 
from said conduit means and supplying the same to said 
intake pipe. 

3. An exhaust gas cleaning system in accordance with 
> claim 1 further comprising, 

a carburetor provided between said air cleaner and 
said intake pipe and communicated to said conduit 
means, thereby the air and the recirculated exhaust 
gas are supplied to the intake pipe through said car 
buretor. ' 

4. An exhaust gas cleaning system in accordance with 
claim 1 wherein all of the compressed air from said air 
pump is supplied through said turbine to said exhaust 
pipe. 

5. An exhasut gas cleaning system in accordance with 
claim 1 wherein some part of the compressed air from 
said air pump is supplied to said exhaust pipe and the 
rest of the part to said turbine. 

* * 1k * * 


