EP 1 403 513 A1

(19) g)

Europdisches Patentamt
European Patent Office

Office européen des brevets

(12)

(43) Date of publication:
31.03.2004 Bulletin 2004/14

(21) Application number: 03020694.0

(22) Date of filing: 11.09.2003

(11) EP 1403 513 A1

EUROPEAN PATENT APPLICATION

(51) Intcl.”. FO2P 7/067, FO2D 41/34,
FO1L 1/047

(84) Designated Contracting States:
AT BEBG CHCY CZDE DKEE ES FIFR GB GR
HU IE IT LI LU MC NL PT RO SE SI SK TR
Designated Extension States:
AL LT LV MK

(30) Priority: 27.09.2002 JP 2002283768

(71) Applicant: Honda Giken Kogyo Kabushiki Kaisha
Minato-ku, Tokyo (JP)

(72) Inventor: Terada, Koji
Wako-shi Saitama (JP)

(74) Representative: Liska, Horst, Dr.-Ing. et al
Postfach 860 820
81635 Miinchen (DE)

(54)

(57)  Problem: To provide an arrangement configu-
ration for an engine rotation angle detection device ca-
pable of enabling the external appearance of an engine
to be superior.

Resolving Means: An engine rotation angle detec-
tion device (50) comprising a detection plate (51) fitted
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Engine rotation angle detection device arrangement configuration

to a cam shaft (14) of an engine (11) and integrally ro-
tating with the cam shaft (14), and a sensor (58) for de-
tecting a detection part (56) provided at the detection
plate(51), wherein the detection plate (51) is arranged
so as to be positioned between fellow cam parts (25) of
a the cam shaft (14).
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Description

[0001] The present invention relates to an arrange-
ment configuration for an engine rotation angle detec-
tion device for detecting a rotation angle of a rotating
portion of an engine.

[0002] Engine rotation angle detection devices for de-
tecting the angle of rotation of rotating portions of an
engine are provided with the purpose of, for example,
optimally controlling ignition timing of an engine. With
such engine rotation angle detection devices, a detec-
tion plate rotating integrally with a cam shaft is fitted to
an end in an axial direction of a cam shaft and a sensor
for detecting a detection part of the detection plate is
arranged on an outer side in a direction orthogonal to
that of an axis of the detection plate (refer, for example,
to patent document 1).

Patent Document 1:

[0003] Japanese Patent Laid-open Publication No.
Hei. 8-68346.

[0004] When adetection plate is fitted at the cam shaft
as described above, it is necessary to provide a space
for housing the detection plate that protrudes further to
the outside in the radial direction than the cam in the
engine so that the engine is made to have a shape par-
tially projecting to the outside.

Further, a sensor for detecting a detection part of the
detection plate is also fitted so as to project from the
engine.

[0005] Therefore, when a configuration is adopted of
arranging a detection plate at an end in an axial direction
of the cam shaft as described above, a projecting part
of an engine formed in order to house the detection plate
is formed at an end of the engine and a sensor for de-
tecting a detection part of the detection plate is also fit-
ted so as to project from an end of the engine. When
these are provided at an end part of the engine they are
extremely noticeable and there are cases where this im-
pairs the external appearance of the engine.

[0006] It is therefore the object of the present inven-
tion to provide an arrangement configuration for an en-
gine rotation angle detection device capable of enabling
superior external appearance of an engine.

[0007] In order to achieve the aforementioned object,
according to the invention as disclosed in claim 1, there
is provided a detection plate (for example, a cam pulse
plate 51 in this embodiment) fitted to a cam shaft (for
example, an intake side cam shaft 14 in this embodi-
ment) of an engine (for example, an engine 11 in this
embodiment) and rotating in an integral manner with the
cam shaft; and a sensor (for example, a cam pulser pick-
up 58 in this embodiment) for detecting a detection part
(for example, a detection part 56 in this embodiment)
provided on the detection plate, wherein the detection
plate is arranged so as to be positioned between fellow
cam parts (for example, the cam parts 25 in this embod-
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iment) of the cam shaft.

[0008] In this way, because the detection plate is ar-
ranged positioned between fellow cam parts of the cam
shaft, the projecting part of the engine for housing the
detection plate can be formed in a middle part of the
engine, and a sensor for detecting the detection part of
the detection plate can be arranged so as to project from
a central part of the engine. When providing these parts
at a central portion of the engine is compared with the
case of providing these parts at an end part, the parts
are not as striking and the external appearance of the
engine is not impaired.

[0009] Regarding the invention as disclosed in claim
2, in the invention as disclosed in claim 1, the detection
plate is arranged at a position in such a manner as to
divide the plurality of cam parts of the cam shaft into two
equal parts.

[0010] In this way, because the detection plate is ar-
ranged positioned at a location bisecting the plurality of
cam parts of the cam shaft, a projecting part formed in
the engine for housing the detection plate can be formed
substantially in a middle part of the engine, and a sensor
for detecting the detection part of the detection plate can
be fitted substantially at the center of the engine. By pro-
viding these parts substantially centrally, the engine can
be made a symmetrical shape in practical terms so that
these parts are less striking.

[0011] In the invention as disclosed in claim 3, with
the invention as disclosed in claim 1 and claim 2, the
detection plate is arranged next to a sprocket (for exam-
ple, a sprocket 41 in this embodiment) driving a cam
chain (for example, a cam chain 40 in this embodiment).
[0012] By arranging the detection plate next to a
sprocket driving a cam chain in this manner, the detec-
tion plate can be housed within a projection of the engine
formed for housing the sprocket.

[0013] In the invention as disclosed in claim 4, in the
invention as disclosed in any one of claims 1 to 3, the
detection plate and the sprocket for driving the cam
chain are tightened together with respect to the cam
shaft.

In this way, because the detection plate is tightened to-
gether with the sprocket for driving the cam chain with
respect to the cam shaft, the parts, locations and work
involved in fitting can be shared.

[0014] Hereinafter, a preferred embodiment of the
present invention will be described with reference to the
accompanying drawings, in which:

FIG. 1 is a plan view of the essential parts of an
engine to which the arrangement configuration for
an engine rotation angle detection device of an em-
bodiment of the present invention is applied with the
cam cover and cam cap removed.

FIG. 2 is a front cut-away view of the essential parts
of an engine to which the arrangement configura-
tion for an engine rotation angle detection device of
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the embodiment of the present invention is applied.

FIG. 3 is a side cut-away view of the essential parts
of an engine to which the arrangement configura-
tion for an engine rotation angle detection device of
the embodiment of the present invention is applied.

FIG. 4 is a front view of a cam pulse plate used in
the arrangement configuration for an engine rota-
tion angle detection device of the embodiment of
the present invention is applied.

[0015] The following is a description with reference to
the drawings of an arrangement configuration for an en-
gine rotation angle detection device of a first embodi-
ment of the present invention.

[0016] The engine 11 to which this embodiment is ap-
plied is an in-line four-cylinder DOHC engine with each
cylinder having four valves for mounting on a motorcycle
and in particular for mounting on so-called "naked" mod-
els where there is no cowling covering the engine.
[0017] As shown in FIG. 1 to FIG. 3, an intake side
cam shaft (cam shaft) 14 and an exhaust side cam shaft
15 are arranged in parallel with each other so as to be
arranged on an axis along the direction of arrangement
of the cylinders (from left to right in FIG. 1 and FIG. 2)
above the cylinder head 12 at the engine 11. The intake
side cam shaft 14 and the exhaust side cam shaft 15
are supported in a rotatable manner by the cylinder head
12 and a cam cap 16 in such a state that movement in
the axial direction is limited. A cam cover 17 covering
the intake side cam shaft 14 and the exhaust side cam
shaft 15 is fitted above the cylinder head 12.

[0018] Atthe intake side of the cylinder head 12, cam
journal bearings 20a to 20e rotatably supporting the in-
take side cam shaft 14 are provided at a total of five
locations, one location for each cylinder, and one loca-
tion in the vicinity of a central position in the direction of
arrangement of the cylinders. Further, at the exhaust
side of the cylinder head 12 also, cam journal bearings
21 a to 21 e rotatably supporting the exhaust side cam
shaft 14 are provided at a total of five locations, one lo-
cation for each cylinder, and one location in the vicinity
of a central position in the direction of arrangement of
the cylinders.

[0019] Of the intake side cam journal bearings 20a to
20d and the exhaust side cam journal bearings 21 a to
21 d provided at each cylinder, the positions of bearings
that are for the same cylinder (cam journal bearings 20a
and 21 a, cam journal bearings 20b and 21 b, cam jour-
nal bearings 20c and 21¢, and cam journal bearings 20d
and 21d) coincide along the direction of arrangement of
the cylinders, and the journal bearings 20e and 21 e in
the vicinity of the central position also coincide with a
position in the direction of arrangement of the cylinders.
[0020] The intake side cam shaft 14 comprises a shaft
section 23, cam journals 24a to 24e formed with larger
diameters than the shaft section 23 and formed at posi-
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tions matching the cam journal bearings 20a to 20e at
the shaft section 23, cam parts 25 formed on both sides
in the axial direction at the cam journals 24a to 24d cor-
responding to the cam journal bearings 20a to 20d for
each cylinder, a fitting flange section 26 with a larger
diameter than the shaft section 23 and formed next to
the cam journal 24e in the vicinity of the center, and an
engaging part 27 of a larger diameter than the shaft sec-
tion 23 and of a smaller diameter than the fitting flange
section 26, formed on the opposite side with respect to
the cam journal 24e of the fitting flange section 26. A
fitting hole 28 is formed parallel to a center axis at the
fitting flange section 26.

[0021] The intake side cam shaft 14 is mounted in
such a manner that each of the cam journals 24a to 24e
corresponds to each of the cam journal bearings 20a to
20e of the cylinder head 12 so as to be rotatably sup-
ported by the cam journal bearings 20a to 20e and the
cam caps 16 fitted to the cam journal bearings 20a to
20e.

[0022] The exhaust side cam shaft 15 also similarly
comprises a shaft section 33, cam journals 34a to 34e
formed with larger diameters than the shaft section 33
and formed at positions matching the cam journal bear-
ings 21a to 21e at the shaft section 33, cam parts 35
formed on both sides in the axial direction at the cam
journals 34a to 34d corresponding to the cam journal
bearings 21 a to 21 d for each cylinder, a fitting flange
section 36 with a larger diameter than the shaft section
33 and formed next to the cam journal 34e in the vicinity
of the center, and an engaging part 37 of a larger diam-
eter than the shaft section 33 and of a smaller diameter
than the fitting flange section 36, formed on the opposite
side with respect to the cam journal 34e of the fitting
flange section 36. A fitting hole 38 is formed parallel to
a center axis also at the fitting flange section 36.
[0023] The exhaustside cam shaft 15is also mounted
in such a manner that each of the cam journals 34a to
34e corresponds to each of the cam journal bearings
21ato 21e of the cylinder head 12 so as to be rotatably
supported by the cam journal bearings 21 ato 21 e and
the cam caps 16 fitted to the cam journal bearings 20a
to 20e.

[0024] A ring-shaped sprocket 41 for driving a cam
chain 40 shown in FIG. 3 is fitted at the intake side cam
shaft 14 positioned at the center in the axial direction,
and a ring-shaped sprocket 42 for driving the cam chain
40 is also fitted at the exhaust side cam shaft 15 posi-
tioned at the center in the axial direction, with the cam
chain 40 then being hung between these sprockets 41
and 42. Namely, the engine 11 is a center cam chain
type engine.

[0025] On the exhaust side, the sprocket 42 makes
contact with the fitting flange section 36 with the engag-
ing part 37 of the exhaust side cam shaft 15 in an en-
gaged state on the internal diameter side. The sprocket
42 is then fitted to the fitting flange section 36 of the ex-
haust side cam shaft 15 using a fitting bolt 45 inserted
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through a fitting hole 44 formed in the sprocket 42 so as
to screw into a fitting hole 38 of the fitting flange section
36 of the exhaust side cam shaft 15.

[0026] Next, in this embodiment, a spring-shaped
cam pulse plate (detection plate) 51 constituting the en-
gine rotation angle detection device 50 is arranged next
to the sprocket 41 at the intake side cam shaft 14. As a
result, the cam pulse plate 51 is arranged at a position
between (fellow) cam parts 25 of the intake side cam
shaft 14, and more specifically, is located at a position
bisecting the plurality of cam parts 25 for the intake side
cam shaft 14, i.e. at a position dividing cam parts 25
provided at eight locations into four locations and four
locations.

[0027] Here, the sprocket 41 makes contact with the
fitting flange section 26 with the engaging part 27 of the
intake side cam shaft 14 in an engaged state at the inner
diameter side, and the cam pulse plate 51 also makes
contact with the opposite side with respect to the fitting
flange 26 of the sprocket 41 with the engaging part 27
in the same engaged state on the internal diameter side.
In this way, the sprocket 41 and the cam pulse plate 51
are given the same diameter because of being engaged
with the same engaging part 27. The cam pulse plate
51 and the sprocket 41 are then fastened to the fitting
flange part 26 of the intake side cam shaft 14 using a
common fitting bolt 54 that is inserted through a fitting
hole 52 formed in the cam pulse plate 51 and a fitting
hole 53 formed in the sprocket 41 and screwed into the
fitting hole 28 of the fitting flange 26 of the intake side
cam shaft 14. At the position in the vicinity of the sprock-
et 41, a cam journal is provided not on both sides of the
sprocket 41 but rather the cam journal 24e is provided
only on one side. In this way, space is ensured for ar-
ranging the cam pulse plate 51 on the opposite side to
the cam journal 24e of the sprocket 41.

[0028] AsshowninFIG.3andFIG.4, atthe cam pulse
plate 51, the fitting holes 52 through which the fitting
bolts 54 for fitting to the fitting flange section 36 are pro-
vided at a plurality of locations, specifically, two loca-
tions. A positioning hole 55 with which a positioning pin
(not shown) engages for positioning of the fitting flange
section 36, i.e. the intake side cam shaft 14, in the di-
rection of rotation is also formed. In addition, at the cam
pulse plate 51, after curving to one side in the axial di-
rection, the detection part 56 curves towards the outside
in a direction orthogonal to the axis, and at a plurality,
specifically, three locations, projects to the outside in the
direction orthogonal to the axis so as to bend towards
the same side as the axial direction. The cam pulse plate
51 is fixed to the intake side cam shaft 14 with the de-
tection parts 56 arranged on a side away from the
sprocket 41.

[0029] A cam pulser pick-up (sensor) 58 constituting
the engine rotation angle detection device 50 is then fit-
ted at the intake side of the cylinder head 12, i.e. at the
side of the intake side cam shaft 14 opposite with re-
spect to the exhaust side cam shaft 15 so as to be or-
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thogonal to the axial direction of the intake side cam
shaft 14. The cam pulser pick-up 58 detects the rota-
tional position of the intake side cam shaft 14 by detect-
ing the passage of the detection parts 56 of the cam
pulse plate 51 and is fitted at a position to the outside in
the radial direction of the detection parts 56 of the cam
pulse plate 51. Namely, the cam pulser pick-up 58 is fit-
ted at a substantially central position in the direction of
arrangement of the cylinders (axial direction of the cam
shaft) at the engine 11.

[0030] A projecting part 60 projecting in a direction or-
thogonal with respect to the direction of arrangement of
the cylinders is formed at substantially the center of the
cylinder head 12 in the direction of arrangement of the
cylinders in order to house the cam pulse plate 51 and
the sprocket 41 of large outer diameters. Similarly, a pro-
jecting part 61 projecting in a direction orthogonal with
respect to the direction of arrangement of the cylinders
is formed at the exhaust side in order to house the
sprocket 42 of a large outer diameter.

[0031] Further, as shown in FIG. 2 and FIG. 3, a pro-
jecting part 62 projecting continually at the intake side,
upper side, and exhaust side in a direction orthogonal
with respect to the direction of arrangement of the cyl-
inders is formed at substantially the center in the direc-
tion of arrangement of the cylinders at the cam cover 17
in order to house the large diameter cam pulse plate 51
and sprockets 41 and 42.

[0032] Further, a pick-up fitting part 64 for fitting the
cam pulser pick-up 58 is formed at the cylinder head 12
so0 as to project from the projecting part 60 on the intake
side towards the outside.

[0033] According to the embodiment described
above, because the cam pulse plate 51 is arranged at
a position between fellow cam parts 25 of the intake side
cam shaft 14, a projecting part 60 of the cylinder head
12 and a projecting part 62 for the cam cover 17 formed
for housing the cam pulse plate 51are formed at a cen-
tral portion in the direction of cylinder arrangement of
the engine 11. The cam pulser pick-up 58 for detection
of the detection parts 56 of the cam pulse plate 51 and
the pick-up fitting part 64 for fitting the cam pulser pick-
up 58 can also then be provided so as to project from a
central portion occurring in the direction of arrangement
of the cylinders of the engine 11. By providing the pro-
jecting part 60, projecting part 62, cam pulser pick-up
58 and pick-up fitting part 64 constituting portions pro-
jecting from the engine 11 at a central portion of the en-
gine 11, compared with the case of providing these parts
at an end part, the degree to which they can be noticed
is eliminated and the external appearance of the engine
11 is not impaired. The external appearance of the en-
gine 11 can therefore be made superior. This particularly
improves the marketability of motorcycles where the en-
gine 11 is exposed.

[0034] More specifically, because the cam pulse plate
51is arranged at such a position that bisects the plurality
of cam parts 25 of the intake side cam shaft 14, a pro-



7 EP 1 403 513 A1 8

jecting part 60 of the cylinder head 12 and a projecting
part 62 for the cam cover 17 formed for housing the cam
pulse plate 51can be formed at a substantially central
portion in the direction of cylinder arrangement of the
engine 11. The cam pulser pick-up 58 for detection of
the detection parts 56 of the cam pulse plate 51 and the
pick-up fitting part 64 for fitting the cam pulser pick-up
58 can also then be provided so as to project from a
substantially central portion occurring in the direction of
arrangement of the cylinders of the engine 11. By pro-
viding the projecting part 60, projecting part 62, cam
pulser pick-up 58 and pick-up fitting part 64 constituting
portions projecting from the engine 11 at a substantially
central portion of the engine 11, the engine 11 can be
formed in a shape that is substantially symmetrical from
left to right, to further eliminate the degree to which the
projecting portions stand out. The external appearance
of the engine 11 can therefore be made dramatically su-
perior. This particularly improves the marketability of
motorcycles where the engine 11 is exposed.

[0035] In addition, because the cam pulse plate 51 is
arranged next to the sprocket 41 driving the cam chain
40, the cam pulse plate 51 can be housed on the inside
of the projecting part 60 of the cylinder head 12 and the
projecting part 62 of the cam cover 17 formed for hous-
ing the sprocket 41. The external appearance of the en-
gine 11 can therefore be made even more dramatically
superior. This particularly further improves the market-
ability of motorcycles where the engine 11 is exposed.
[0036] Further, the cam pulse plate 51 is fastened to-
gether with the sprocket 41 with respect to the intake
side cam shaft 14. Parts such as the fitting bolt 54 for
fitting, parts such as the fitting hole 28, and work such
as the screwing in of the fitting bolt 54 etc. can therefore
be shared. Costs can therefore be reduced.

[0037] Asdescribed above, according to the invention
as pertaining to claim 1, because the detection plate is
arranged positioned between fellow cam parts of the
cam shaft, the projecting part of the engine for housing
the detection plate can be formed in a middle part of the
engine, and a sensor for detecting the detection part of
the detection plate can be arranged so as to project from
a central part of the engine. When providing these parts
at a central portion of the engine is compared with the
case of providing these parts at an end part, the parts
are not as striking and there the external appearance of
the engine is not impaired. The external appearance of
the engine can therefore be made superior. This partic-
ularly improves the marketability of motorcycles where
the engine is exposed.

[0038] According to the invention as disclosed in
claim 2, because the detection plate is arranged posi-
tioned at a location bisecting the plurality of cam parts
of the cam shaft, a projecting part formed in the engine
for housing the detection plate can be formed substan-
tially in a middle part of the engine, and a sensor for
detecting the detection part of the detection plate can
be fitted substantially at the center of the engine. By pro-
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viding these parts substantially centrally, the engine can
be made a symmetrical shape in practical terms so that
these parts are less striking. The external appearance
of the engine can therefore be made dramatically supe-
rior. This particularly improves the marketability of mo-
torcycles where the engine is exposed.

[0039] According to the invention as disclosed in
claim 3, by arranging the detection plate next to a
sprocket driving a cam chain in this manner, the detec-
tion plate can be housed within a projection of the engine
formed for housing the sprocket. The external appear-
ance of the engine can therefore be made even more
dramatically superior. This particularly further improves
the marketability of motorcycles where the engine is ex-
posed.

[0040] According to the invention as disclosed in
claim 4, because the detection plate is tightened togeth-
er with the sprocket for driving the cam chain with re-
spect to the cam shaft, the parts, location, and work in-
volved in fitting can be shared. Costs can therefore be
reduced.

[0041] Problem: To provide an arrangement configu-
ration for an engine rotation angle detection device ca-
pable of enabling the external appearance of an engine
to be superior.

Resolving Means: An engine rotation angle detection
device 50 comprising a detection plate 51 fitted to a cam
shaft 14 of an engine 11 and integrally rotating with the
cam shaft 14, and a sensor 58 for detecting a detection
part 56 provided at the detection plate 51, wherein the
detection plate 51 is arranged so as to be positioned
between fellow cam parts 25 of a the cam shaft 14.

Claims

1. Anarrangement configuration for an engine rotation
angle detection device comprising: a detection
plate (51) fitted to a cam shaft (14) of an engine
(11 ) and rotating in an integral manner with the cam
shaft (14); and a sensor (58) for detecting a detec-
tion part (56) provided on the detection plate (51 ),
wherein the detection plate (51) is arranged so as
to be positioned between cam parts (25) of the cam
shaft (14).

2. The arrangement configuration for an engine rota-
tion angle detection device of claim 1, wherein the
detection plate (51) is arranged at a position in such
a manner as to bisect the plurality of cam parts (25)
of the cam shaft (14).

3. The arrangement configuration for an engine rota-
tion angle detection device of claim 1 or 2, wherein
the detection plate (51) is arranged next to a
sprocket (41 ) driving a cam chain (40).

4. The arrangement configuration for an engine rota-
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tion angle detection device of any one of claims 1
to 3, wherein the detection plate (51) and the
sprocket (41) for driving the cam chain (40) are
tightened together with respect to the cam shaft
(14).
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