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(57)  The present invention relates to a multi-cylinder
engine comprising a stroke determination device for de-
termining operational strokes of the cylinders with a spe-
cific intake pressure measuring sensor connected to an
intake conduit of a specific cylinder of said engine for
detecting a sole intake pressure, and a crank angle sen-

sor for detecting a phase of a crankshaft of said engine,
wherein a control means is configured to determine a
stroke based upon the intake pressure detected by said
specific intake pressure measuring sensor and the phase
of the crankshaft detected by said crank angle sensor.

Printed by Jouve, 75001 PARIS (FR)



1 EP 1775452 A2 2

Description

[0001] The presentinvention relates to a stroke deter-
mination device for an engine for determining operational
strokes of respective cylinders to decide the fuel injection
timing of fuel injection devices (injectors) in afuelinjection
type, multi-cylinder four-stroke engine.

[0002] Inafuelinjectiontype, multi-cylinder four-stroke
engine (hereinafter called "fuel injection type, multi-cyl-
inder engine" for short) in which respective cylinders are
individually supplied with fuel by fuel injection devices, it
is necessary to determine which stroke of four strokes,
which are the intake stroke, the compression stroke, the
combustion stroke and the exhaust stroke, each cylinder
operates in for optimizing the fuel injection timing of each
cylinder.

[0003] Therefore, there are various kinds of devices
which are used as a stroke determination device for de-
termining which stroke each cylinder operates in, and
which generally have a crank angle sensor for detecting
a phase (crank angle position) of a crankshaft of the en-
gine and a cam angle sensor for detecting a phase (an-
gular position) of a camshaft to determine stroke condi-
tions of respective cylinders from mutual relationships
between the phase of the crankshaft and the phase of
the camshaft (for example, see Patent Document 1).
[0004] Also, in order to control an injection amount of
fuel to be a proper amount, it is necessary to detect a
load of the engine. Thus, there is another device which
is proposed as the stroke determination device, and in
which an intake pressure sensor is connected to a com-
municating conduit that communicates with a down-
stream portion of a throttle valve in a throttle body of each
cylinder of the engine, and an atmospheric pressure sen-
sor for detecting the atmospheric pressure is provided,
to sample a mean pressure of the respective cylinders
from the communicating conduit so as to estimate a load
of the engine from the sampled mean pressure of the
respective cylinders and the atmospheric pressure (for
example, see Patent Document 2).

Patent Document 1: JP-B-3244715

Patent Document 2: JP-A-Hei 10-227252

[0005] However, the structure in which the camshaft
has the cam angle sensor for the stroke determination
needs to ensure an attaching space for the sensor and
thus invites upsizing of a cylinder head and an increase
in cost. Particularly, the upsizing of the cylinder head is
a problem for a motorcycle whose size in a vertical di-
rection is limited.

[0006] In addition, resulting from that the cam angle
sensor is provided adjacent to the camshaft which is in
bad surroundings such as high temperature, deteriora-
tion of durability of the sensor or deterioration of reliability
thereof can be invited.

[0007] Further, if a new engine is designed and devel-
oped, it is not so difficult to consider installation of the
cam angle sensor for detecting the phase of the cam-
shaft. However, if an existing engine is changed to the
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fuel injection type, a number of alterations are required
toincorporate the angle sensor. A problem of anincrease
in cost may also arise.

[0008] Therefore, an object of the present invention is
to resolve the problem and to provide a stroke determi-
nation device for an engine that can contribute to making
a cylinder head compact and to cost reduction and also
can accurately determine strokes of respective cylinders
for a long period of time.

[0009] This objective is solved in an inventive manner
by a multi-cylinder engine comprising a stroke determi-
nation device for determining operational strokes of the
cylinders with a specific intake pressure measuring sen-
sor connected to an intake conduit of a specific cylinder
of said engine for detecting a sole intake pressure, and
acrankangle sensor for detecting a phase of a crankshaft
of said engine, wherein a control means is configured to
determine a stroke based upon the intake pressure de-
tected by said specific intake pressure measuring sensor
and the phase of the crankshaft detected by said crank
angle sensor.

[0010] Said multi-cylinder engine may further com-
prise a compound intake pressure measuring sensor for
detecting an average intake pressure of the intake con-
duits of the cylinder.

[0011] Likewise, the control means may be configured
to estimate an atmospheric pressure from the detected
pressure of the specific intake pressure measuring sen-
sor.

[0012] Further, the control means may be configured
to determine a load of the engine using the atmospheric
pressure estimated from the detected pressure of the
specific intake pressure measuring sensor and the aver-
age intake pressure detected by the compound intake
pressure measuring sensor.

[0013] According to a further preferred embodiment, a
conduit length of a first communicating conduit whose
one ends are connected to the intake conduits of said
respective cylinders and whose other ends merge togeth-
er to be connected to said compound intake pressure
measuring sensor is longer than a conduit length of a
second communicating conduit whose one end is con-
nected to the intake conduit of said specific cylinder and
whose another end is connected to said specific intake
pressure measuring sensor.

[0014] Further, said compound and specific intake
pressure measuring sensors may be attached on the
same sides as fuel injection devices relative to the asso-
ciated intake conduits.

[0015] In addition, said compound and specific intake
pressure measuring sensors may be attached to fuel sup-
ply conduits for supplying fuel to said fuel injection de-
vices.

[0016] Moreover, said specific intake pressure meas-
uring sensor may be connected to the intake conduit of
said specific cylinder through a tuning taking section pro-
vided for taking tuning of said engine.

[0017] According to another preferred embodiment,
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the specific intake pressure measuring sensor is con-
nected to the intake conduit of said specific cylinder
through said tuning taking section positioned at an end
of said engine, or wherein the specific intake pressure
measuring sensor is connected to the intake conduit of
said specific cylinder through a pressure taking section
provided separately from said tuning taking section.
[0018] In the following, the present invention is ex-
plained in greater detail with respect to several embodi-
ments thereof in conjunction with the accompanying
drawings, wherein:

FIG.1 isablock diagram showing a structural outline
of the stroke determination device for an en-
gine according to one embodiment,

FIG. 2 is a characteristic diagram of an intake pres-
sure detected by a first intake pressure sensor
and a second intake pressure sensor both
shown in FIG. 1,

FIG.3 is a top plan view of the engine to which the
stroke determination device shown in FIG. 1 is
mounted,

FIG. 4 is a view looked in the direction indicated by
the arrow A of FIG. 3, and

FIG.5 s a perspective view showing a major part of
another example of an intake conduit of each
cylinder of the engine shown in FIG. 4.

Description of Reference Numerals:
[0019]

1: stroke determination device

3a, 3b, 3c, 3d: intake conduit

5: first communicating conduit

7: first intake pressure sensor

9: second communicating conduit
11: second intake pressure sensor
13: crankshaft

15: crank angle sensor

17: control circuit

21: throttle valve

23: injector (fuel injection device)
25: engine

27: intake port

28: delivery pipe (fuel supply conduit)

[0020] Hereunder, a stroke determination device for
an engine according to an embodiment will be described
in detail based upon drawings.

[0021] FIG. 1is a block diagram showing a structural
outline of the stroke determination device for an engine
according to the one embodiment. FIG. 2 is a character-
istic diagram of an intake pressure detected by a first
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intake pressure sensor and a second intake pressure
sensor both shown in FIG. 1.

[0022] The stroke determination device 1 for an engine
according to the embodiment is, as shown in FIG. 1,
formed with a first intake pressure sensor 7 connected
to intake conduits 3a, 3b, 3c, 3d of respective cylinders
of a four-cylinder, four-stroke engine 25 through a first
communicating conduit 5 to detect a compound intake
pressure merging together, a second intake pressure
sensor 11 connected to the first intake conduit 3a of a
specific cylinder (first cylinder) of the engine 25 through
a second communicating conduit 9 to detect a sole intake
pressure, a crank angle sensor 15 for detecting a phase
(crank angle position) of a crankshaft 13 of the engine
25, and a control circuit 17 for making a stroke determi-
nation of the respective cylinders of the engine 25 and
estimating an atmospheric pressure based upon detec-
tion signals of the respective sensors 7, 11, 15.

[0023] Inthis embodiment, the intake conduits 3a, 3b,
3c, 3d to which the first communicating conduit 5 and the
second communication conduit 9 are connected are
throttle bodies incorporating throttle valves 21 which
open and close respective intake flow paths in accord-
ance with throttle operations by an operator.

[0024] Injectors (fuel injection devices) 23 are mount-
ed to top sides (upper wall sides) of conduit walls posi-
tioned downstream of the throttle valves 21 in the interior
of the respective intake conduits 3a, 3b, 3c, 3d to inject
fuel into the intake conduits 3a, 3b, 3c, 3d.

[0025] The first communicating conduit 5 of the em-
bodiment is formed with four branched conduits 5a, 5b,
5¢, 5d whose one ends are connected to the respective
intake conduits 3a, 3b, 3c, 3d, a collecting section 5e
through which other ends of the branched conduits 5a,
5b, 5¢, 5d mutually communicate with each other, and a
sensor connecting conduit 5f extending from the collect-
ing section 5e to have a distal end to which the firstintake
pressure sensor 7 is connected so that the first intake
pressure sensor 7 communicates with the four intake
conduits 3a, 3b, 3c, 3d.

[0026] An intake pressure of every intake conduit 3a,
3b, 3c, 3d introduced into the branched conduits 5a, 5b,
5¢, 5d of the first communicating conduit 5 is detected
by the first intake pressure sensor 7 as a compound pres-
sure compounded in the collecting section 5e.

[0027] The second communicating conduit 9 has a sin-
gle and independent conduit body, one end of which is
connected to the first intake conduit 3a, and the other
end of which is connected to the second intake pressure
sensor 11. Accordingly, the second intake pressure sen-
sor 11 detects a sole intake pressure of the first intake
conduit 3a.

[0028] Connecting portions of the first communicating
conduit 5 and the second communicating conduit 9 to
the respective intake conduits 3a, 3b, 3c, 3d are placed
on the same sides (i.e., the top sides of conduit walls) as
the injectors 23.

[0029] Also, inthe embodiment, a conduit length of the
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first communicating conduit 5 whose one ends are con-
nected to the intake conduits 3a, 3b, 3c, 3d of the respec-
tive cylinders of the engine and whose other ends merge
together to be connected to the first intake pressure sen-
sor 7, even the shortest portion, is longer than a conduit
length of the second communicating conduit 9.

[0030] In the case of the illustrated example, the first
intake pressure sensor 7 is placed at a center position
of the four intake conduits 3a, 3b, 3c, 3d which extend
parallel to each other (the center of the in-line, four cyl-
inder engine 25 in an axial direction of the crankshaft).
Therefore, the shortest portion of the conduit length in
the first communicating conduit 5 is a length of a com-
munication route connecting either the intake conduit 3b
of the second cylinder or the intake conduit 3c of the third
cylinder and the first intake pressure sensor 7.

[0031] As indicated by an intake pressure character-
istic P1 of FIG. 2, the sole intake pressure detected by
the second intake pressure sensor 11 makes a change
atevery stroke which clearly differs from each other when
four strokes such as the intake, compression, combus-
tion and exhaust strokes made in a period wherein the
crankshaft 13 rotates twice (i.e., rotation of 720 degrees)
are givenasone cycle. Therefore, by checking the chang-
es with the phases of the crankshaft 13 detected by the
crank angle sensor 15, the determination of the respec-
tive strokes can be made.

[0032] Inthe intake pressure characteristic P1 detect-
ed by the second intake pressure sensor 11, a portion
around a position at which the exhaust stroke ends
(around the area S surrounded by the dashed line of FIG.
2) is the atmospheric pressure. The atmospheric pres-
sure thus can be estimated from the detection value of
the second intake pressure sensor 11.

[0033] The intake pressure detected by the first intake
pressure sensor 7 is a compound intake pressure, i.e.,
the total sum (mean pressure of the respective cylinders)
of the intake pressures of the respective intake conduits
3a, 3b, 3c, 3d, and has a characteristic indicated by the
intake pressure characteristic P2 of FIG. 2.

[0034] The control circuit 17 makes the stroke deter-
mination using the sole intake pressure of the specific
cylinder (first cylinder) of the engine 25 detected by the
second intake pressure sensor 11 and the phase of the
crankshaft 13.

[0035] Also, the control circuit 17 searches injection
maps using the compound intake pressure of the respec-
tive cylinders of the engine 25 detected by the first intake
pressure sensor 7, and estimates a load of the engine
using the atmospheric pressure estimated from the de-
tected pressure of the second intake pressure sensor 11
and the compound intake pressure detected by the first
intake pressure sensor 7.

[0036] According to the stroke determination device 1
for an engine discussed above, the intake pressure de-
tected by the second intake pressure sensor 11 makes
a change at every stroke which clearly differs from each
other when four strokes such as the intake, compression,
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combustion and exhaust strokes made in a period where-
in the crankshaft 13 rotates twice (i.e., rotation of 720
degrees) are given as one cycle. Therefore, it becomes
practicable to make a stroke determination that is nec-
essary for optimizing the fuel injection timing of the re-
spective cylinders and also to estimate an atmospheric
pressure that is necessary for detecting a load of the
engine, using the intake pressure detected by the second
intake pressure sensor 11 and the phase of the crank-
shaft 13 detected by the crank angle sensor 15.

[0037] Thatis, there is no need to install a cam angle
sensor to the camshaft for the stroke determination nor
to install an atmospheric pressure sensor for exclusive
use for detecting an atmospheric pressure.

[0038] Accordingly, it is practicable to make the cylin-
der head compact and to reduce costs by disuse of the
cam angle sensor for detecting the phase of the cam-
shaft. Also, the strokes of the respective cylinders can
be accurately determined for a long period of time by
avoiding the deterioration of the durability of the cam an-
gle sensor and the deterioration of the reliability thereof
which are resulted from that the sensor is disposed in
bad surroundings such as the high temperature. In ad-
dition, further cost reduction and downsizing can be re-
alized by omitting the atmospheric pressure sensor for
detecting the atmospheric pressure.

[0039] Also, in the stroke determination device 1 for
an engine according to the embodiment, the conduit
length of the first communicating conduit 5 is longer than
that of the second communicating conduit 9. Therefore,
no slack (the lowest portion) of the second communicat-
ing conduit 9 is made. Thus, there is no risk such that
the fuelintroduced into the intake conduit 3a accumulates
in such a slack made in the second communicating con-
duit 9 to hinder the second intake pressure sensor 11
from accurately detecting the intake pressure.

[0040] That is, the second intake pressure sensor 11
in the embodiment can accurately detect the pressure
change of the first intake conduit 3a shown in FIG. 2 and
can output accurate pressure data that are necessary for
the stroke determination and the estimation of the atmos-
pheric pressure to the control circuit 17. In addition, a
quick response of the second intake pressure sensor 11
is requited for detecting the changes of the intake pres-
sure. In this point also, the setting such that the second
communicating conduit 9 is shorter than the first commu-
nicating conduit 5 is advantageous.

[0041] The respective intake pressure sensors 7, 11
connected to the respective intake conduits 3a, 3b, 3c,
3d of the engine 25 need to be attached in such a manner
that detecting surfaces of the sensors are directed down-
ward in the vertical direction so that the fuel does not
accumulate on the detecting surfaces of the sensors. Al-
s0, if the connecting portions connected to the respective
intake conduits 3a, 3b, 3c, 3d are positioned on the bot-
tom sides (lower wall sides) of the conduit walls of the
respective intake conduits 3a, 3b, 3c, 3d, the communi-
cating conduits can have slacks resulting from such con-



7 EP 1775452 A2 8

nections.

[0042] However, in the embodiment, the positions of
the connections of the respective intake pressure sen-
sors 7, 11 are on the top sides (upper wall sides) of the
conduit walls of the intake conduits, which are the same
sides as the injectors 23. The problem discussed above
can be resolved, accordingly.

[0043] Additionally, in the embodiment discussed
above, the number of the second intake sensor 11 incor-
porated is one and it is connected to the first intake con-
duit 3a. However, according to the stroke determination
device 1 for an engine of the present invention, the sec-
ond intake pressure sensor 11 can be connected to any
one of the other intake conduits 3b, 3c, 3d or can be
connected to at least two of the intake conduits 3a, 3b,
3c, 3d to determine the stroke of the specific cylinder(s)
of the engine 25.

[0044] FIGs. 3 and 4 illustrate the engine 25 to which
the stroke determination device 1 according to the em-
bodiment discussed above is mounted.

[0045] AsshowninFIGs. 3 and 4, a delivery pipe (fuel
supply conduit) 28 for supplying fuel to the respective
injectors 23 is disposed above the intake conduits 3a,
3b, 3c, 3d connected to intake ports 27 of a cylinder head
26 in the engine 25.

[0046] The delivery pipe 28 extends horizontally par-
allel to the crankshaft direction above the respective in-
take conduits 3a, 3b, 3c, 3d. The delivery pipe 28 is con-
nected to the respective injectors 23 positioned above
the intake conduits 3a, 3b, 3c, 3d, and a base end side
(left side in FIG. 3) of the delivery pipe is connected to a
fuel supply section of a fuel tank which is not shown
through a fuel pipe 30.

[0047] Because a pipe having certain mechanical
strength is used to form the delivery pipe 28 in such an
engine structure, a structure in which the first and second
intake pressure sensors 7, 11 are attached to the delivery
pipe 28 via brackets is applied.

[0048] Therefore,thereis no need for special attaching
members prepared to mount the first and second intake
pressure sensors 7, 11. The first and second intake pres-
sure sensors 7, 11 thus can be easily attached, and an
increase in the number of parts can be avoided, resulting
in a cost reduction.

[0049] Because the structure inwhich the firstand sec-
ond intake pressure sensors 7, 11 are attached to the
delivery pipe 28 is applied, the detecting surfaces of the
respective intake pressure sensors 7, 11 can be directed
downward so as to be placed at the upper portions of the
intake conduits 3a, 3b, 3c, 3d. A suitable mount condition
that can prevent the fuel from accumulating on the de-
tecting surfaces can be realized.

[0050] FIG. 5 illustrates another example of the intake
conduit of each cylinder of the engine 25 in connection
with the stroke determination device 1.

[0051] Anintake conduit 33 shownin FIG. 5 has tuning
taking sections 34a, 34b, 34c for taking tuning of the en-
gine. The tuning taking sections 34a, 34b, 34c are nipple
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connecting sections functioning as pressure taking sec-
tions, and can be closed by plugs or the like when not
used. Alternatively, connecting conduits can be screwed
thereinto for connection instead of the plugs.

[0052] As thus constructed, when one end of the sec-
ond communicating conduit 9 to which the second intake
pressure sensor 11 is connected is screwed into any one
of the tuning taking sections 34a, 34b, 34c for connection,
the second intake pressure sensor 11 can be connected
to the intake conduit 33 of the specific cylinder.

[0053] By employing such a structure, the connection
of the second intake pressure sensor 11 and the intake
conduit of the specific cylinder can be easily achieved.
[0054] Additionally, the second intake pressure sensor
11 is preferably connected to the intake conduit of the
specific cylinder (first cylinder or fourth cylinder) through
any one of the tuning taking sections 34a, 34b, 34c pro-
vided to the intake conduit of the cylinder (first cylinder
or fourth cylinder) positioned at the end of the engine 25.
[0055] Thatis, because work such as connecting a T-
shaped pipe to any one of the tuning taking sections 34a,
34b, 34c is necessary to take the tuning of the engine
25, any one of the tuning taking sections 34a, 34b, 34c
provided to the intake conduit positioned at the end of
the engine 25 can provide good workability.

[0056] Alternatively, the second intake pressure sen-
sor 11 can be connected to a pressure taking section
provided to the intake conduit of the specific cylinder of
the engine 25 other than those of the tuning taking sec-
tions 34a, 34b, 34c.

[0057] Thereby, i.e., by providing the pressure taking
sections other than the tuning taking sections positioned
at the intake conduit of the specific cylinder of the engine
25, the second communicating conduit 9 connected to
the second intake pressure sensor 11 does not need to
be attached or detached when taking the tuning of the
engine 25. The workability of tuning taking work of the
engine can be improved, accordingly.

[0058] Additionally, needlessto say, the number of cyl-
inders of the engine to which the stroke determination
device of the present embodiment is mounted is not lim-
ited tothe in-line, four cylinders shown in the embodiment
discussed above, and the stroke determination device
can be applied to various multiple-cylinder engines hav-
ing at least two cylinders.

[0059] Also, in the embodiment, the injectors 23 are
positioned downstream of the throttle valves 21 of the
respective intake conduits 3a, 3b, 3c, 3d. Alternatively,
however, the stroke determination device for an engine
according to the present embodiment can have the in-
jectors positioned upstream of the throttle valves.
[0060] The description above discloses (amongst oth-
ers) a preferred embodiment (first embodiment) of a
stroke determination device for an engine including a first
intake pressure sensor connected to intake conduits of
respective cylinders of a multi-cylinder four-stroke engine
for detecting a compound intake pressure merging to-
gether, a second intake pressure sensor connected to
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an intake conduit of a specific cylinder of the engine for
detecting a sole intake pressure, and a crank angle sen-
sor for detecting a phase of a crankshaft of the engine,
wherein a stroke determination is made based upon the
intake pressure detected by the second intake pressure
sensor and the phase of the crankshaft detected by the
crank angle sensor.

[0061] Inthe stroke determination device for an engine
constructed as described above, according to the above
embodiment, it is preferable that a conduit length of a
first communicating conduit whose one ends are con-
nected to the intake conduits of the respective cylinders
and whose other ends merge together to be connected
to the first intake pressure sensor is longer than a conduit
length of a second communicating conduit whose one
end is connected to the intake conduit of the specific cyl-
inder and whose another end is connected to the second
intake pressure sensor.

[0062] In the stroke determination device for an en-
gine, according to the above embodiments, it is prefera-
ble that the first and second intake pressure sensors are
attached on the same sides as fuel injection devices rel-
ative to the associated intake conduits.

[0063] In the stroke determination device for an en-
gine, according to the above embodiments, it is prefera-
ble that the first and second intake pressure sensors are
attached to fuel supply conduits for supplying fuel to the
fuel injection devices.

[0064] In the stroke determination device for an en-
gine, according to the above embodiments, it is prefera-
ble that the second intake pressure sensor is connected
to the intake conduit of the specific cylinder through a
tuning taking section provided for taking tuning of the
engine.

[0065] In the stroke determination device for an en-
gine, according to the above embodiments, it is prefera-
ble that the second intake pressure sensor is connected
to the intake conduit of the specific cylinder through the
tuning taking section positioned at an end of the engine.
[0066] In the stroke determination device for an en-
gine, according to the above embodiments, it is prefera-
ble that the second intake pressure sensor is connected
to the intake conduit of the specific cylinder through a
pressure taking section provided separately from the tun-
ing taking section.

[0067] According to the stroke determination device
for an engine of the presentembodiments, the sole intake
pressure in the specific cylinder which is detected by the
second intake pressure sensor makes a change at every
stroke which clearly differs from each other when four
strokes such as the intake, compression, combustion and
exhaust strokes made in a period wherein the crankshaft
rotates twice (i.e., rotation of 720 degrees) are given as
one cycle. Therefore, it becomes practicable to make a
stroke determination that is necessary for optimizing the
fuel injection timing of the respective cylinders and also
to estimate an atmospheric pressure that is necessary
for detecting a load of the engine, using the intake pres-
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sure detected by the second intake pressure sensor and
the phase of the crankshaft detected by the crank angle
sensor.

[0068] That is, there is no need to install a cam angle
sensor to the camshaft for the stroke determination nor
to install an atmospheric pressure sensor for exclusive
use for detecting an atmospheric pressure.

[0069] Accordingly, it is practicable to make the cylin-
der head compact and to reduce costs by disuse of the
cam angle sensor for detecting the phase of the cam-
shaft. Also, the strokes of the respective cylinders can
be accurately determined for a long period of time by
avoiding the deterioration of the durability of the cam an-
gle sensor and the deterioration of the reliability thereof
which are resulted from that the sensor is disposed in
bad surroundings such as the high temperature. In ad-
dition, further cost reduction and downsizing can be re-
alized by omitting the atmospheric pressure sensor for
detecting the atmospheric pressure.

[0070] The description above further discloses, ac-
cording to a preferred first aspect, a stroke determination
device for an engine comprising: a first intake pressure
sensor connected to intake conduits of respective cylin-
ders of multi-cylinder four-stroke engine for detecting a
compound intake pressure merging together; a second
intake pressure sensor connected to an intake conduit
of a specific cylinder of said engine for detecting a sole
intake pressure; and a crank angle sensor for detecting
a phase of a crankshaft of said engine, wherein a stroke
determination is made based upon the intake pressure
detected by said second intake pressure sensor and the
phase of the crankshaft detected by said crank angle
sensor.

[0071] Further, according to a preferred second as-
pect, a conduit length of a first communicating conduit
whose one ends are connected to the intake conduits of
said respective cylinders and whose other ends merge
together to be connected to said firstintake pressure sen-
sor is longer than a conduit length of a second commu-
nicating conduitwhose one endis connected to the intake
conduit of said specific cylinder and whose another end
is connected to said second intake pressure sensor.
[0072] Further, according to a preferred third aspect,
said first and second intake pressure sensors are at-
tached on the same sides as fuel injection devices rela-
tive to the associated intake conduits.

[0073] Further, according to a preferred fourth aspect,
said first and second intake pressure sensors are at-
tached to fuel supply conduits for supplying fuel to said
fuel injection devices.

[0074] Further, according to a preferred fifth aspect,
said second intake pressure sensor is connected to the
intake conduit of said specific cylinder through a tuning
taking section provided for taking tuning of said engine.
[0075] Further, according to a preferred sixth aspect,
the second intake pressure sensor is connected to the
intake conduit of said specific cylinder through said tuning
taking section positioned at an end of said engine.
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[0076] Further, according to a preferred seventh as-
pect, the second intake pressure sensor is connected to
the intake conduit of said specific cylinder through a pres-
sure taking section provided separately from said tuning
taking section.

[0077] In addition, the description above discloses, as
a particularly preferred embodiment, in order to provide
a stroke determination device for an engine that can con-
tribute to making a cylinder head compact and to cost
reduction and also can accurately determine strokes of
respective cylinders for a long period of time, wherein by
having a first intake pressure sensor 7 connected to in-
take conduits 3a, 3b, 3c, 3d of respective cylinders of a
four-cylinder, four-stroke engine through a first commu-
nicating conduit 5 for detecting a compound intake pres-
sure merging together, a second intake pressure sensor
11 connected to the first intake conduit 3a of the specific
cylinder of the engine 25 through a second communicat-
ing conduit 9 for detecting a sole intake pressure, and a
crank angle sensor 15 for detecting a phase (crank angle
position) of a crankshaft 13 of the engine 25, a stroke
determination is made based upon the intake pressure
detected by the second intake pressure sensor 11 and
the phase of the crankshaft 13 detected by the crank
angle sensor 15.

Claims

1. Multi-cylinder engine comprising a stroke determi-
nation device for determining operational strokes of
the cylinders with a specific intake pressure meas-
uring sensor connected to an intake conduit of a spe-
cific cylinder of said engine for detecting a sole intake
pressure; and
acrank angle sensor for detecting a phase of acrank-
shaft of said engine, wherein a control means is con-
figured to determine a stroke based upon the intake
pressure detected by said specific intake pressure
measuring sensor and the phase of the crankshaft
detected by said crank angle sensor.

2. Multi-cylinder engine according to claim 1, further
comprising a compound intake pressure measuring
sensor for detecting an average intake pressure of
the intake conduits of the cylinder.

3. Multi-cylinder engine according to claim 2, wherein
the control means is configured to estimate an at-
mospheric pressure from the detected pressure of
the specific intake pressure measuring sensor.

4. Multi-cylinder engine according to claim 3, wherein
the control means is configured to determine a load
of the engine using the atmospheric pressure esti-
mated from the detected pressure of the specific in-
take pressure measuring sensor and the average
intake pressure detected by the compound intake
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pressure measu ri ng sensor.

Multi-cylinder engine according to claims 2 to 4,
wherein a conduit length of a first communicating
conduit whose one ends are connected to the intake
conduits of said respective cylinders and whose oth-
er ends merge together to be connected to said com-
pound intake pressure measuring sensor is longer
than a conduit length of a second communicating
conduit whose one end is connected to the intake
conduit of said specific cylinder and whose another
end is connected to said specific intake pressure
measuring sensor.

Multi-cylinder engine according to one of the claims
2 to 5, wherein said compound and specific intake
pressure measuring sensors are attached on the
same sides as fuel injection devices relative to the
associated intake conduits.

Multi-cylinder engine according to one of the claims
2 to 6, wherein said compound and specific intake
pressure measuring sensors are attached to fuel
supply conduits for supplying fuel to said fuel injec-
tion devices.

Multi-cylinder engine according to one of the claims
1to 7, wherein said specific intake pressure meas-
uring sensor is connected to the intake conduit of
said specific cylinder through a tuning taking section
provided for taking tuning of said engine.

Multi-cylinder engine according to one of the claims
1 to 8, wherein the specific intake pressure measur-
ing sensor is connected to the intake conduit of said
specific cylinder through said tuning taking section
positioned at an end of said engine, or wherein the
specific intake pressure measuring sensor is con-
nected to the intake conduit of said specific cylinder
through a pressure taking section provided sepa-
rately from said tuning taking section.
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