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(57) ABSTRACT 
AbloW-by gas passage abnormality detecting system for an 
internal combustion engine detects, only under the condition 
that the running state of the engine is idle, a leakage of a 
bloW-by gas coming from a bloW-by gas passage for return 
ing the bloW-by gas produced in the engine to an intake 
passage, on the basis of a parameter varying With a change 
in the air How to be sucked into the engine. The abnormality 
such as leakage or clogging in the bloW-by gas passage is 
detected if the ISC opening of an idle speed control valve 
measured as a load amount at an idle time of the engine is 
smaller than a predetermined value. Alternatively, the abnor 
mality may be detected by detecting the bloW-by gas pres 
sure in the bloW-by gas passage downstream of a PCV valve 
by a gas pressure sensor. 
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BLOW-BY GAS PASSAGE ABNORMALITY 
DETECTING SYSTEM FOR INTERNAL 

COMBUSTION ENGINES 

CROSS REFERENCE TO RELATED 
APPLICATION 

[0001] This application is related to and incorporates 
herein by reference Japanese Patent Applications No. 
8-343013 ?led on Dec. 24, 1996 and No. 8-344776 ?led on 
Dec. 25, 1996. 

BACKGROUND OF THE INVENTION 

[0002] 1. Field of the Invention 

[0003] The present invention relates to a bloW-by gas 
passage abnormality detecting system for detecting an 
abnormality in a bloW-by gas passage to recirculate the 
bloW-by gas, as Will leak from the combustion chamber of 
an internal combustion engine to a crankcase, to the side of 
an intake passage. 

[0004] 2. Related Art 

[0005] There is knoWn a bloW-by gas recirculating system 
for preventing the bloW-by gas from being released into the 
atmosphere, by providing a bloW-by gas passage for the 
bloW-by gas, as Will leak from the combustion chamber of 
an internal combustion engine to the crankcase, to recircu 
late it to the side of the intake passage. 

[0006] When an abnormality such as breakage in or 
detachment of the bloW-by gas passage occurs, the bloW-by 
gas may be released contrary to the prevention of environ 
mental pollution of recent years. 

SUMMARY OF THE INVENTION 

[0007] Thus, the present invention has an object to provide 
a bloW-by gas passage abnormality detecting system for an 
internal combustion engine, as can minimiZe the release of 
the bloW-by gas into the atmosphere and the adverse effect 
on the internal combustion engine by detecting an abnor 
mality in the bloW-by gas passage properly. 

[0008] In a bloW-by gas passage abnormality detecting 
system for an internal combustion engine, according to a 
?rst aspect of the invention, the abnormality of the bloW-by 
gas passage for returning the bloW-by gas in the internal 
combustion engine to the side of the intake passage is 
decided on the basis of the amount of load When the running 
state of the internal combustion engine is idle. By thus 
grasping the load amount at the idling time of the internal 
combustion engine, the abnormality of the bloW-by gas 
passage can be properly detected to minimiZe the release of 
the bloW-by gas into the atmosphere and the adverse effect 
on the internal combustion engine. 

[0009] In a bloW-by gas passage abnormality detecting 
system of the internal combustion engine, according to the 
second aspect of the invention, the abnormality in the 
bloW-by gas passage is decided on the basis of the pressure 
in the bloW-by gas passage. By the simple and inexpensive 
construction for detecting the pressure in the bloW-by gas 
passage, the abnormality of the bloW-by gas passage can be 
properly detected to minimiZe the release of the bloW-by gas 
into the atmosphere and the adverse effect on the internal 
combustion engine. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

[0010] Other objects, features and advantages of the 
present invention Will become more apparent from the 
folloWing detailed description When read With reference to 
the accompanying draWings. In the draWings: 

[0011] FIG. 1 is a schematic diagram shoWing the entire 
construction of a bloW-by gas passage abnormality detecting 
system for an internal combustion engine according to a ?rst 
embodiment of the invention; 

[0012] FIG. 2 is a How chart shoWing a procedure for 
processing an abnormality decision in an ECU used in the 
bloW-by gas passage abnormality detecting system accord 
ing to the ?rst embodiment; 

[0013] FIG. 3 is a graph shoWing a change in a decision 
value used in the routine of FIG. 2 against an engine RPM 
in the ?rst embodiment; 

[0014] FIG. 4 is a How chart shoWing a procedure for 
processing after an abnormality decision in the ECU used in 
the bloW-by gas passage abnormality detecting system 
according to the ?rst to third embodiments of the present 
invention; 

[0015] FIG. 5 is a How chart shoWing a procedure for 
processing an abnormality decision in the ECU used in the 
bloW-by gas passage abnormality detecting system accord 
ing to the second embodiment of the present invention; 

[0016] FIG. 6 is a graph shoWing a change in a decision 
value used in the routine of FIG. 5 against an engine RPM 
in the second embodiment; 

[0017] FIG. 7 is a How chart shoWing a procedure for 
processing an abnormality decision in the ECU used in the 
bloW-by gas passage abnormality detecting system accord 
ing to the third embodiment of the invention; 

[0018] FIG. 8 is a graph shoWing a change in a decision 
value of the routine of FIG. 7 against an engine RPM in the 
third embodiment; 

[0019] FIG. 9 is a How chart shoWing a procedure for 
deciding the normality/abnormality of an intake line device 
or the like to be added to the bloW-by gas passage abnor 
mality detecting systems of an internal combustion engine 
according to the ?rst to third embodiments of the invention; 

[0020] FIG. 10A is a How chart shoWing a procedure for 
deciding the normality/abnormality of a combustion system 
device to be added to the bloW-by gas passage abnormality 
detecting systems of an internal combustion engine accord 
ing to the ?rst to third embodiments of the invention; 

[0021] FIG. 10B is a How chart shoWing a procedure for 
alloWing/inhibiting diagnoses at an electric load ?uctuation 
to be added to the bloW-by gas passage abnormality detect 
ing systems of an internal combustion engine according to 
the ?rst to third embodiments of the invention; 

[0022] FIG. 11 is a schematic diagram shoWing the entire 
construction of a bloW-by gas passage abnormality detecting 
system for an internal combustion engine according to the 
fourth embodiment of the invention; 

[0023] FIG. 12 is a How chart shoWing a procedure for 
processing an abnormality decision in an ECU used in the 
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bloW-by gas passage abnormality detecting system accord 
ing to the fourth embodiment of the invention; 

[0024] FIG. 13 is an abnormality decision table shoWing 
a decision value of a negative pressure against a bloW-by gas 
pressure level of FIG. 12; 

[0025] FIG. 14 is a graph shoWing changes in the decision 
value of the negative pressure of FIG. 13 against the load 
?uctuation of the internal combustion engine in the fourth 
embodiment; 
[0026] FIG. 15 is a schematic diagram shoWing a modi 
?cation of an arrangement construction of a gas pressure 
sensor, as used in the bloW-by gas passage abnormality 
detecting system of an internal combustion engine according 
to the fourth embodiment of the invention, With respect to a 
bloW-by gas passage; 

[0027] FIG. 16 is a How chart shoWing a processing 
procedure after an abnormality decision in an ECU used in 
the bloW-by gas passage abnormality detecting system 
according to the fourth embodiment of the invention; 

[0028] FIG. 17 is a How chart shoWing a procedure for 
processing an abnormality decision in an ECU used in the 
bloW-by gas passage abnormality detecting system accord 
ing to the ?fth embodiment of the invention; 

[0029] FIG. 18 is an abnormality decision table shoWing 
a decision value against the negative pressure difference of 
FIG. 17 in the ?fth embodiment; and 

[0030] FIG. 19 is a ?oW chart shoWing a procedure for 
deciding the normality/abnormality of an intake line device 
or the like to be added to the bloW-by gas passage abnor 
mality detecting systems of an internal combustion engine 
according to the fourth and ?fth embodiments of the inven 
tion. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

[0031] The invention Will be described in detail With 
reference to its various embodiments. 

[0032] <Embodiment 1> 

[0033] In an intake system of an internal combustion 
engine 1, as shoWn in FIG. 1, the air, as introduced from an 
air cleaner 11 at an upstream side, ?oWs through an air ?oW 
meter 33, as arranged in an intake passage 12, a throttle 
valve 13, as arranged in the intake passage 12, and a surge 
tank 14 at a doWnstream side and is mixed With fuel, as 
injected into an intake manifold 15 by an injector 16, until 
the mixture is introduced from an intake port 17 through an 
intake valve 18 into a combustion chamber 21 of each 
engine cylinder. MidWay of a bypass passage 19 connected 
bypassing the throttle valve 13, on the other hand, there is 
arranged an ISC (Idle Speed Control) valve 20 for control 
ling the engine RPM (rotational speed) at an idle time to a 
predetermined idle RPM. In an exhaust system of the 
internal combustion engine 1, the exhaust gas from the 
combustion chamber 21 is discharged from an exhaust valve 
22 through an exhaust port 23 and an exhaust passage 24 by 
the not-shoWn three-Way catalytic converter, until it is 
discharged into the atmosphere. Here, the air ?oW meter 33 
detects the How amount of intake air passing through the 
intake passage 12. Upstream of the catalytic converter in the 
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exhaust passage 24, on the other hand, there is arranged an 
oxygen concentration sensor 25 for detecting the oxygen 
(O2) concentration in the exhaust gas. 

[0034] On the other hand, the bloW-by gas, as Will leak out 
of the combustion chamber 21 through the clearance 
betWeen a piston 2 and a cylinder Wall 3 into a crankcase 4, 
is introduced from the upper portion of the crankcase 4 via 
a communication passage 5 into a head cover 6 of the 
internal combustion engine 1. The upper portion of the head 
cover 6 is connected through a communication passage 26 to 
the intake passage 12 and through a bloW-by gas passage 27 
to the surge tank 14 doWnstream of the throttle valve 13. 
MidWay of the bloW-by gas passage 27, there is arranged a 
PCV (Positive Crankcase Ventilation) valve 28 acting as a 
How rate control valve having the Well-knoWn construction 
and driven pneumatically by the negative pressure (or the 
differential pressure). 

[0035] This PCV valve 28 is so opened/closed by the 
negative pressure in the surge tank 14 that its air passing area 
is reduced, When the negative pressure as the intake pressure 
is high as at the idle time, to reduce the bloW-by gas ?oW 
from the head cover 6 into the surge tank 14, and that its air 
passing area is enlarged, When the negative pressure as the 
intake pressure is enlarged at an acceleration time to increase 
the bloW-by gas ?oW from the head cover 6 into the surge 
tank 14. 

[0036] That is, as the inside of the surge tank 14 takes a 
negative pressure, the inside of the head cover 6 is ventilated 
With the fresh air Which is introduced out of the intake 
passage 12 via the communication passage 26, so that the 
bloW-by gas in the head cover 6 is returned, While its ?oW 
rate being regulated by the PCV valve 28, via the bloW-by 
gas passage 27 into the surge tank 14. 

[0037] An ECU (Electronic Control Unit) 40 is con 
structed as a logical operation circuit including: the not 
shoWn Well-knoWn central processing unit CPU; a ROM 
storing a control program; a RAM for storing various data; 
a B/U (backup) RAM; an input/output circuit; and bus lines 
for connecting the foregoing components. To this ECU 40, 
there are individually inputted a signal on the oxygen 
concentration in the exhaust passage 24 from the oxygen 
concentration sensor 25, a signal on the intake air How to 
pass through the intake passage 12 from the air ?oW meter 
33, and so on. From the ECU 40, there are individually 
outputted drive signals to the injector 16 arranged in the 
intake manifold 15, the ISC valve 20 arranged in the bypass 
passage 19, and the like. 

[0038] The ECU 40, more particularly the CPU, is pro 
grammed to perform processes of FIG. 2 shoWing a proce 
dure for processing an abnormality decision in the ECU 40 
used in the bloW-by gas passage abnormality detecting 
system. 

[0039] In FIG. 2, at step S101, it is decided Whether or not 
the running state of the internal combustion engine 1 is idle. 
When the decision of step S101 is NO indication that the 
running state is other than the idle time, the present routine 
is ended Without any operation. On the other hand, When the 
decision of step S101 is YES, that is, When the throttle 
opening of the throttle valve 13 is less than a predetermined 
value to indicate that the running state is idle, the routine 
advances to step S102, at Which it is decided Whether or not 
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the prevailing ISC opening of the ISC valve 20 is less than 
a decision value or reference A. This decision value A is set 
to the ISC opening for the idle time, as cannot occur if the 
bloW-by gas passage 27 is normal. 

[0040] The setting of this decision value Ais based on the 
fact that the control duty ratio of the ISC valve 20 is 
ordinarily 20 to 30%, for example, When the bloW-by gas 
passage 27 is normal, Whereas an unlikely excess intake 
supply is made from the side of the bloW-by gas passage 27, 
When this passage 27 causes the leakage or disengagement, 
so that the control duty ratio of the ISC valve 20 drops as loW 
as 0%. Here, the decision value A may be so set at each 
engine RPM as to rise according to the rise in the engine 
RPM, as illustrated by the graph of FIG. 3. 

[0041] When the decision of step S102 is NO indicating 
that the ISC opening is no less than the decision value A, the 
routine advances to step S103, at Which it is ended by 
determining the normality of the bloW-by gas passage 27 
from the head cover 6 to the surge tank 14. On the other 
hand, When the decision of step S102 is YES indicating that 
the ISC opening is less than the decision value A, it is 
determined that the bloW-by gas passage 27 has some 
leakage or disengagement, the routine advances to step 
S104, at Which an abnormality is determined in the leakage 
or disengagement of the bloW-by gas passage 27 from the 
head cover 6 to the surge tank 14. Then, the routine advances 
to step S105, at Which it is ended by executing an after 
abnormality processing. Thus, it is possible to properly 
detect the abnormality (i.e., the leakage or the disengage 
ment) of the bloW-by gas passage 27 from the head cover 6 
to the surge tank 14. 

[0042] Step S105, that is a procedure for processing after 
an abnormality decision in the ECU 40 used in the bloW-by 
gas passage abnormality detecting system of an internal 
combustion engine according to ?rst embodiment is shoWn 
in FIG. 4. Here, When it is decided that the bloW-by gas 
passage 27 has the abnormality (i.e., the leakage or the 
disengagement), the reliabilities in the various detection 
steps and the control steps, as folloWs, cannot be kept so that 
these steps are inhibited. 

[0043] In FIG. 4, at ?rst step S201, the trouble detection 
of the air ?oW meter 33 for detecting the intake How in the 
intake passage 12 is inhibited; at next step S202, the trouble 
detection of the ISC valve 20 is inhibited; at next step S203, 
the trouble detection of the ISC system; at next step S204, 
the trouble detection of an EGR (Exhaust Gas Recirculation) 
system (although not shoWn in FIG. 1) is inhibited; and at 
next step S205, the trouble detection of the fuel system (such 
as a fuel injection time control system) is inhibited. 

[0044] The routine advances to step S206, at Which a 
mis?re detection is inhibited; at next step S207, the F/B (i.e., 
feedback) control of the idle RPM in the ISC system is 
inhibited (or to loWer the gain); at next step S208, an A/F 
(i.e., air/fuel ratio) learning control is inhibited (or to inhibit 
the main A/F or to loWer the gain); at next step S209, the 
EGR control is inhibited (or to loWer the gain); and at next 
step S210, the purge control of an evaporated fuel is 
inhibited (or to loWer the gain), and the present routine is 
ended. 

[0045] Thus, the bloW-by gas passage abnormality detect 
ing system of the present embodiment performs deciding the 
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abnormality of the bloW-by gas passage 27 to return the 
bloW-by gas, Which is produced in the internal combustion 
engine 1 on the basis of the load amount When the running 
state of the internal combustion engine 1 is idle, to the side 
of the intake passage 12 of the internal combustion engine 
1. By taking into consideration the load amount When the 
running state of the internal combustion engine 1 is idle, 
therefore, the abnormality of the bloW-by gas passage 27 can 
be properly detected to minimiZe the release of the bloW-by 
gas into the atmosphere and the adverse effect on the internal 
combustion engine 1. 

[0046] Moreover, the bloW-by gas passage abnormality 
detecting system for an internal combustion engine accord 
ing to the present embodiment is enabled, by the simple and 
inexpensive construction for measuring the load amount by 
using the intake ?oW amount, to minimiZe the release of the 
bloW-by gas into the atmosphere and the adverse effect on 
the internal combustion engine 1. 

[0047] Moreover, the bloW-by gas passage abnormality 
detecting system for an internal combustion engine accord 
ing to the present embodiment measures the ISC opening as 
the control amount of the ISC valve 20 for controlling the 
engine RPM at the idle time of the internal combustion 
engine 1, by the intake air amount, and decides that the 
bloW-by gas passage 27 has the leakage or disengagement, 
by the abnormality decision achieved by the ECU 40, When 
the ISC opening is smaller than the decision value A or the 
predetermined value. As a result, it can be decided from the 
more intake ?oW coming from the others than the ordinary 
one that the control of the ISC value 20 at the idle time of 
the internal combustion engine 1, that is, the ISC opening is 
smaller than the predetermined value, and it can be deemed 
that the leakage or disengagement occurs in the bloW-by gas 
passage 27. By thus taking into consideration the ISC 
opening of the ISC valve 20 at the idle time, the abnormality 
of the bloW-by gas passage 27 can be properly detected to 
minimiZe the release of the bloW-by gas into the atmosphere 
and the adverse effect on the internal combustion engine 1. 

[0048] Moreover, the bloW-by gas passage abnormality 
detecting system for an internal combustion engine accord 
ing to the present embodiment sets the decision value A 
corresponding to the ISC opening as the control amount for 
each engine RPM. As a result, the abnormality decision of 
the bloW-by gas passage 27 is accurately made even if the 
engine RPM is changed by the load ?uctuations. 

[0049] In the present embodiment, moreover, Whether or 
not the abnormality exists is decided at the idle time. If the 
engine RPM of the internal combustion engine 1 is added to 
the operational condition so that the decision on Whether or 
not the abnormality exists may be made at an idle time nor 
more than a predetermined RPM (e.g., 1,000 RPM), an 
erroneous determination is prevented in a transient state 
such as at a deceleration to improve the accuracy of the 
abnormality decision. 

[0050] <Embodiment 2> 

[0051] In the second embodiment shoWn in FIG. 5, the 
entire construction of the bloW-by gas passage abnormality 
detecting system for an internal combustion engine accord 
ing to the present embodiment is identical to that of the 
schematic diagram of FIG. 1 in the aforementioned ?rst 
embodiment. 
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[0052] In FIG. 5, at step S301, it is decided Whether or not 
the running state of the internal combustion engine 1 is idle. 
When the decision of step S301 is NO indicating that the 
running state is other than the idle time, the present routine 
is ended Without any operation. On the other hand, When the 
decision of step S301 is YES, that is, When the throttle 
opening of the throttle valve 13 is less than a predetermined 
value to indicate that the running state is idle, the routine 
advances to step S302, at Which it is decided Whether or not 
the prevailing A/F (air/fuel ratio) F/B (feedback) amount on 
the basis of the output coming from the oxygen concentra 
tion sensor 25 are more than a decision value B. This 
decision value B is set to the A/F F/B amount for the idle 
time, as cannot occur if the bloW-by gas passage 27 is 
normal. 

[0053] The setting of this decision value B is based on the 
fact that the A/F F/B amount is not highly ?uctuated, When 
the bloW-by gas passage 27 is normal, Whereas an unlikely 
eXcess intake supply is made from the side of the bloW-by 
gas passage 27, When this passage 27 causes the leakage or 
disengagement, so that the A/F F/B amount is highly ?uc 
tuated. Here, the decision value B may be so set at each 
engine RPM as to rise according to the rise in the engine 
RPM, as illustrated in the graph of FIG. 6. In the abnor 
mality decision of the present embodiment, moreover, the 
A/F F/B amount is compared With the decision value B, but 
similar effects can be eXpected even if either the learned A/F 
F/B value or the sum of the A/F F/B value and the learned 
A/F F/B value are compared With the decision value. 

[0054] When the decision of step S302 is NO indicating 
that the A/F F/B amount is no more than the decision value 
B, the routine advances to step S303, at Which it is ended by 
determining the normality in the bloW-by gas passage 27 
from the head cover 6 to the surge tank 14. On the other 
hand, When the decision of step S302 is YES indicating that 
the A/F F/B amount is more than the decision value B, it is 
deemed that the bloW-by gas passage 27 has the leakage or 
disengagement, the routine advances to step S304, at Which 
an abnormality is determined in the leakage or disengage 
ment of the bloW-by gas passage 27 from the head cover 6 
to the surge tank 14. Then, the routine advances to step 
S305, at Which it is ended by eXecuting an after-processing 
of the abnormality decision similar to that of FIG. 4. Thus, 
it is possible to properly detect the abnormality (i.e., the 
leakage or the disengagement) of the bloW-by gas passage 
27 from the head cover 6 to the surge tank 14. 

[0055] Thus, the bloW-by gas passage abnormality detect 
ing system for an internal combustion engine according to 
the present embodiment measures the A/F F/B amount of the 
internal combustion engine 1 and decides that the bloW-by 
gas passage 27 has the leakage or disengagement, by the 
abnormality decision achieved by the ECU 40, When the A/F 
F/B amount is higher than the decision value B or the 
predetermined value. As a result, it can be decided from the 
more intake ?oW coming from the others than the ordinary 
one that the A/F F/B amount of the internal combustion 
engine 1 in the ECU 40 for achieving the abnormality 
decision is higher than a predetermined value, and it can be 
deemed that the leakage or disengagement occurs in the 
bloW-by gas passage 27. By thus taking into consideration 
the A/F F/B amount of the internal combustion engine 1, the 
abnormality of the bloW-by gas passage 27 can be properly 
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detected to minimiZe the release of the bloW-by gas into the 
atmosphere and the adverse effect on the internal combus 
tion engine 1. 

[0056] Moreover, the bloW-by gas passage abnormality 
detecting system for an internal combustion engine accord 
ing to the present embodiment sets the decision value B 
corresponding to the A/F F/B for each engine RPM. As a 
result, the abnormality decision of the bloW-by gas passage 
27 is accurately made even if the engine RPM is changed by 
the load ?uctuations. 

[0057] <Embodiment 3> 

[0058] In the third embodiment shoWn in FIG. 7, the 
entire construction of the bloW-by gas passage abnormality 
detecting system for an internal combustion engine accord 
ing to the present embodiment is modi?ed from the sche 
matic diagram of FIG. 1 of the ?rst embodiment by arrang 
ing additionally an intake pressure sensor for detecting the 
intake pressure in the surge tank leading from the intake 
passage 12. 

[0059] In FIG. 7, at step S401, it is decided Whether or not 
the running state of the internal combustion engine 1 is idle. 
When the decision of step S401 is NO indicating that the 
running state is other than the idle time, the present routine 
is ended Without any operation. On the other hand, When the 
decision of step S401 is YES, that is, When the throttle 
opening of the throttle valve 13 is less than a predetermined 
value to indicate that the running state is idle, the routine 
advances to step S402, at Which it is decided Whether or not 
the prevailing intake pressure detected by the intake pressure 
sensor is more than a decision value C. This decision value 
C is set to the intake pressure for the idle time, as cannot 
occur if the bloW-by gas passage 27 is normal. 

[0060] The setting of this decision value C is based on the 
fact that the intake pressure is Within a predetermined 
negative pressure range, When the bloW-by gas passage 27 
is normal, Whereas a positive pressure near the atmospheric 
level from the side of the bloW-by gas passage 27 is supplied 
as the suction amount, When this passage 27 causes the 
leakage or disengagement, so that the intake pressure highly 
eXceeds a predetermined negative pressure range. Here, the 
decision value C may be so set at each engine RPM as to rise 
according to the rise in the engine RPM, as illustrated in the 
graph of FIG. 8. 

[0061] When the decision of step 402 is NO indicating that 
the intake pressure is no more than the decision value C, the 
routine advances to step 403, at Which it is ended by 
determining the normality in the bloW-by gas passage 27 
from the head cover 6 to the surge tank 14. On the other 
hand, When the decision of step 402 is YES to indicate that 
the intake pressure is more than the decision value C, it is 
deemed that the bloW-by gas passage 27 has the leakage or 
disengagement, the routine advances to step 404, at Which 
an abnormality is determined in the leakage or disengage 
ment of the bloW-by gas passage 27 from the head cover 6 
to the surge tank 14. Then, the routine advances to step 405, 
at Which it is ended by eXecuting an after-processing of the 
abnormality decision similar to that of FIG. 4. Thus, it is 
possible to properly detect the abnormality (i.e., the leakage 
or the disengagement) of the bloW-by gas passage 27 from 
the head cover 6 to the surge tank 14. 

[0062] Thus, the bloW-by gas passage abnormality detect 
ing system for an internal combustion engine according to 
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the present embodiment decides that the bloW-by gas pas 
sage 27 causes the leakage or disengagement, by the abnor 
mality decision achieved by the ECU 40, When the load 
amount represented by the intake pressure detected by the 
pressure sensor is higher than the decision value C or the 
predetermined value. By the simple and inexpensive con 
struction for detecting the intake pressure corresponding to 
the load amount by using the intake pressure sensor, it can 
be decided that the intake pressure is in?uenced by a 
pressure (e.g., the atmospheric pressure) coming from others 
if it is higher than a predetermined level, and it can be 
deemed that the leakage or disengagement occurs in the 
bloW-by gas passage 27. By thus taking into consideration 
the intake pressure corresponding to the load amount of the 
internal combustion engine 1, the abnormality of the bloW 
by gas passage 27 can be properly detected to minimiZe the 
release of the bloW-by gas into the atmosphere and the 
adverse effect on the internal combustion engine 1. 

[0063] Moreover, the bloW-by gas passage abnormality 
detecting system for an internal combustion engine accord 
ing to the present embodiment sets the decision value C 
corresponding to the intake pressure for each engine RPM. 
As a result, the abnormality decision of the bloW-by gas 
passage 27 is accurately made even if the engine RPM is 
changed by the load ?uctuations. Moreover, the accuracy of 
the abnormality decision is further improved by correcting 
the decision value C With the atmospheric pressure. 

[0064] In the above ?rst to third embodiments, before 
performing the abnormality decision of the bloW-by gas 
passage 27, a normality/abnormality deciding routine of the 
intake system device or the like can be added, as shoWn in 
FIG. 9. Speci?cally, the decisions of the normality/abnor 
mality are eXecuted on the air ?oW meter 33 at step S501, on 
the ISC valve 20 at step S502, on the (not-shoWn) throttle 
sensor for detecting the throttle opening of the throttle valve 
13 at step S503, on the (not-shoWn) atmospheric sensor for 
detecting the atmospheric pressure at step S504. When all 
these devices are normal, the diagnosis for eXecuting the 
abnormality decision of the bloW-by gas passage 27 is 
alloWed at step S505. When at least one device is abnormal, 
the diagnosis is inhibited at step S506. Then, the present 
routine is ended. This makes it possible to decide the 
abnormality of the bloW-by gas passage 27 highly accu 
rately. 

[0065] Moreover, the foregoing embodiments are con 
structed by premising the internal combustion engine (i.e., 
the so-called “L-J engine”) in Which the fuel injection is 
controlled by measuring the intake amount of air ?oW into 
the intake passage and Which is equipped With the air ?oW 
meter 33. The application of the invention should not be 
limited thereto but may employ the intake pressure, as 
detected in the (not-shoWn) intake pressure sensor, for the 
abnormality decision of the bloW-by gas passage 27 in the 
internal combustion engine (i.e., the “D-] engine”) in Which 
the fuel injection is controlled by measuring the pressure in 
the intake passage. 

[0066] In the foregoing embodiments, moreover, there can 
be added a normality/abnormality deciding routine of the 
combustion system device or the like, as shoWn in FIG. 
10A. The normality/abnormality decisions are eXecuted on 
the injector 16 at step S601, on an (not-shoWn) ignition coil 
at step S602, and on a (not-shoWn) pressure regulator at step 
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S603. When all these devices are normal, the diagnosis for 
eXecuting the abnormality decision of the bloW-by gas 
passage 27 is alloWed at step S604. When at least one device 
is abnormal, the diagnosis is inhibited at step S605. Then, 
the present routine is ended. This makes it possible to 
improve the abnormality decision of the bloW-by gas pas 
sage 27. 

[0067] Further, in the foregoing embodiments, there can 
be added a diagnosis alloWing/inhibiting routine at an elec 
tric load ?uctuating time, as shoWn in FIG. 10B. Speci? 
cally, When it is decided at step S701 that the electric load 
is ?uctuated from ON to OFF or from OFF to ON, a timer 
T is set With an initial value at step S702. When no electric 
load ?uctuation is at step S701, the value of timer T is 
decremented at step S703. It is decided at step S704 Whether 
or not the timer T is decremented to Zero. When the timer 
value is Zero, the diagnosis to execute the abnormality 
decision of the bloW-by gas passage 27 is alloWed at step 
S705. When the timer value is not Zero so that a predeter 
mined time has not elapsed from the electric load ?uctua 
tion, the diagnosis is inhibited at step S706. Then, the 
present routine is ended. This makes it possible to improve 
the abnormality decision of the bloW-by gas passage 27. 

[0068] Moreover, the foregoing embodiments employ the 
PCV valve 28 Which is arranged midWay of the bloW-by gas 
passage 27 and acts as the ?oW rate regulating valve to be 
driven by the negative pressure. It may be an electromag 
netically driven valve, the ?oW rate of Which can be con 
trolled from the side of the ECU 40. In this modi?cation, the 
decision value in the abnormality decision of the bloW-by 
gas passage 27 may be made variable by the controlled ?oW 
rate. 

[0069] Thus, in the bloW-by gas passage abnormality 
detecting system for an internal combustion engine, the 
abnormality decision of the bloW-by gas passage 27 by the 
ECU 40 is eXecuted When the various devices of the intake 
system of the internal combustion engine 1 including the air 
?oW meter 33, the ISC valve 20, the throttle sensor and the 
atmospheric sensor are normal. As a result, the abnormality 
of the bloW-by gas passage 27 is properly detected. 

[0070] Moreover, the bloW-by gas passage abnormality 
detecting system for an internal combustion engine eXecutes 
the abnormality decision of the bloW-by gas passage 27 by 
the ECU 40 When the various devices relating to the com 
bustion of the internal combustion engine 1 including the 
injector 16, the ignition coil and the pressure regulator are 
normal. As a result, the abnormality of the bloW-by gas 
passage 27 is properly detected. 

[0071] <Embodiment 4> 

[0072] In a bloW-by gas passage abnormality detecting 
system for an internal combustion engine according to the 
fourth embodiment of the invention shoWn in FIG. 11, in 
addition to the foregoing embodiments, an intake pressure 
sensor 31 for detecting the intake pressure in the intake 
passage 12 doWnstream of the throttle valve 13 is arranged 
in the surge tank 14, and a gas pressure sensor 32 for 
detecting the bloW-by gas pressure is arranged in the bloW 
by gas passage 27 connecting the PCV valve 28 and the 
surge tank 14. These sensors 31 and 32 are also connected 
to the ECU 40. 

[0073] The ECU 40 is programmed to perform bloW-by 
gas passage abnormality detecting processing shoWn in 












