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(54) WHIRL-STOP DEVICE FOR ROCKER ARM SHAFT IN VALVE MECHANISM OF INTERNAL
COMBUSTION ENGINE

(57) In a valve-operating device in an internal com-
bustion engine, including two rocker arm shafts mount-
ed in a cylinder head, and intake and exhaust cams and
intake and exhaust valves which are connected to each
other by rocker arms swingably carried on the rocker
arm shafts, a detent plate (42) is fixed in a tightened
manner to the cylinder head (3) between the two rocker
arm shafts (32, 33) by a tightening bolt (43). Engage por-
tions (42c, 42d) formed on front sides of first and second
arms (42a, 42b) of the detent plate (42) in a direction (a)
of tightening rotation of the tightening bolt are respec-
tively brought into engagement with engaged portions
(32a, 33a) formed on the two rocker arm shafts (32, 33).
Thus, it is possible to reliably achieve the prevention of
the rotation of the two rocker arm shafts.
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Description

FIELD OF THE INVENTION

[0001] The present invention relates to a detent de-
vice for two rocker arm shafts on which rocker arms con-
necting intake and exhaust cams to intake and exhaust
valves are swingably carried in a valve-operating device
in an internal combustion engine.

BACKGROUND ART

[0002] In general, in a valve-operating device in an
internal combustion engine of an SOHC type or the like,
two rocker arm shafts are juxtaposed at a distance in a
cylinder head of an engine body, and intake and exhaust
cams and intake and exhaust valves are connected to
each other by rocker arms swingably carried on the
rocker arm shafts, so that the intake and exhaust valves
are opened and closed with a predetermined timing by
the rotation of the intake and exhaust cams (see Japa-
nese Patent Application Laid-open No.2000-329002).
[0003] It should be noted here that in such valve-op-
erating device, the two rocker arm shafts on a valve-
operating camshaft are supported by press-fitting into
rocker arm shaft bores defined in the cylinder head or
by another means, but provided with a detent means for
prevention of the rotation with respect to the cylinder
head. For example, as shown in Fig. 5, a central portion
of a set plate is screwed to the cylinder head between
the two rocker arm shafts by a tightening bolt, and detent
portions formed symmetrically on lower surfaces of
ends of left and right arms of the set plate are put into
abutment against notches of the two rocker arm shafts,
so that the rotation of the two rocker arm shafts is pre-
vented.
[0004] However, such conventional detent means for
the rocker arm shafts suffers from the following problem:
During tightening of a set plate by the tightening bolt,
the set plate is rotated in a tightening direction and
hence, it is inevitable that a slight gap s is created be-
tween the notch of one of the rocker arm shafts located
on the rear side in the direction of tightening and rotating
the set plate and the detent portion of the set plate, and
during operation of the engine, a striking sound is gen-
erated by the free rotation of the rocker arm shafts due
to such gap s.
[0005] The following means are expected as a solu-
tion for such problem:

(1) Separate detent set plates are mounted on the
two rocker arm shafts; and
(2) A detent O-ring is mounted between each of the
rocker arm shafts and the rocker arm shaft bore.

[0006] The means (1) suffers from another problem:
the number of parts is increased, resulting in an increase
in cost, and moreover, a surplus space is occupied and

hence, the layout therefore is difficult. The means (2)
also suffers from another problem: it is necessary to
subject the rocker arm shafts to a surplus working or
processing, and moreover, the number of parts is in-
creased and further, a labor is taken for the assembling
operation.

DISCLOSURE OF THE INVENTION

[0007] The present invention has been accomplished
with such circumstances in view, and it is an object of
the present invention to provide a new detent device for
a rocker arm shaft in a valve-operating device in an in-
ternal combustion engine, wherein all of the above-de-
scribed problems are solved.
[0008] To achieve the above object, according to the
present invention, in a valve-operating device in an in-
ternal combustion engine in which two rocker arm shafts
are juxtaposed at a distance in a cylinder head of an
engine body, and rocker arms connecting intake and ex-
haust cams to intake and exhaust valves are swingably
carried on the rocker arm shafts, so that the intake and
exhaust valves are opened and closed with a predeter-
mined timing by the rotation of the intake and exhaust
cams,

an intermediate portion of a detent plate, from
which a first arm and a second arm are extended inte-
grally, is fixed in a tightened manner to the cylinder head
at an intermediate portion of the two rocker arm shafts
by a threaded member, and the first and second arms
of the detent plate have engage portions provided ther-
eon on a front side in a direction of tightening rotation
of the threaded member, respectively, so that the en-
gage portions are respectively brought into engagement
with engaged portions formed in oppositely turned atti-
tudes on the two rocker arm shafts to prevent the rota-
tion of the rocker arm shafts. With such feature, the pre-
vention of the rotation of the two rocker arm shafts can
be achieved properly by the tightening and fixing of the
detent plate to the cylinder head by the threaded mem-
ber, thereby previously preventing the generation of a
striking sound due to the free rotation of the two rocker
arm shafts during operation of the engine.

BRIEF DESCRIPTION OF THE DRAWINGS

[0009]

Fig. 1 is a vertical sectional view of essential por-
tions of an internal combustion engine including a
detent device for rocker arm shafts in valve-operat-
ing device according to the present invention; Fig.
2 is a sectional view taken along a line 2-2 in Fig.
1; Fig.3 is an enlarged sectional view taken along
a line 3-3 in Fig: 1; Fig.4 is a sectional view taken
along a line 4-4 in Fig. 1; and Fig. 5 is a sectional
view similar to Fig. 4 but showing a conventional
valve-operating device.
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BEST MODE FOR CARRYING OUT THE INVENTION

[0010] The mode for carrying out the present inven-
tion will now be described by way of an embodiment
shown in the accompanying drawings.
[0011] First, an embodiment of the present invention
will be described with reference to Figs.1 to 4.
[0012] Referring to Figs . 1 and 2, an engine body E
of an SOHC-type air-cooled 4-cycle internal combustion
engine includes a cylinder block 1 having a cylinder bore
2 provided therein, a cylinder head 3 which is fixed to a
deck surface of the cylinder block 1 and has a combus-
tion chamber 4 defined therein to confront the cylinder
bore 2, and a crankcase 5 fixed to a lower surface of the
cylinder block 1. A valve-operating device V, which will
be described hereinafter, is mounted in the cylinder
head 3, and a head cover 6 is mounted on the cylinder
head 3 to cover the valve-operating device V. A piston
8 is slidably received in the cylinder bore 2 with a cylin-
der sleeve 7 interposed therebetween, and is connected
to a crankshaft which is not shown through a connecting
rod 10.
[0013] This internal combustion engine is of a uni-flow
type, and the cylinder 3 is provided with an intake port
11 which opens into one side of the cylinder head 3, and
an exhaust port 12 which opens into the other side of
the cylinder head. The intake port 11 and the exhaust
port 12 are opposed to each other. An intake system In
is connected to the intake port 11, and an exhaust sys-
tem Ex is connected to the exhaust port 12. An intake
valve 13 is mounted in the intake port 11 for opening and
closing an intake valve bore permitting the intake port
11 and the combustion chamber 4 into communication
with each other, and an exhaust valve 14 is mounted in
the exhaust port 12 for opening and closing an exhaust
valve bore permitting the exhaust port 12 and the com-
bustion chamber 4 into communication with each other.
The intake and exhaust valves 13 and 14 are retained
as usual in their closed positions by valve springs 15
and 16, respectively. A spark plug 17 is threadedly
mounted in a wall surface of the cylinder head 3 sur-
rounding the combustion chamber 4 with its electrode
facing into the combustion chamber 4.
[0014] A single valve-operating camshaft 19 is rotat-
ably carried in a central portion of a valve-operating
chamber defined above the cylinder head 3 with bear-
ings 23 and 24 interposed therebetween. An intake cam
20 and an exhaust cam 21 are integrally formed at an
axially intermediate portion of the valve-operating cam-
shaft 19.
[0015] A timing transmitting chamber 25 is defined in
one side (a left side in Figs. 2 and 3) of and astride the
cylinder block 1 and the cylinder head 3, and a timing
driven gear 26 is fixed at one end (a left end in Figs.2
and 3) of the valve-operating camshaft 19 within the tim-
ing transmitting chamber 25. The gear 26 is operated in
operative association with a timing driving gear fixed on
a crankshaft (not shown) through an endless timing

chain 27, so that the rotation of the crankshaft is trans-
mitted at a reduction ratio of 1/2 to the valve-operating
camshaft as usual. A bolt 28 passed through a sidewall
of the cylinder head 3 is inserted through the hollow
valve-operating camshaft 19, and a cover 29 is thread-
edly mounted to an end of the bolt 28 to cover an open-
ing in the timing transmitting chamber 25 on the side of
the cylinder head 3.
[0016] Intake-side and exhaust-side two rocker arm
shaft bores 30 and 31 are provided in the cylinder head
3 to extend laterally above the valve-operating camshaft
19 in parallel to the valve-operating camshaft 19. The
intake-side and exhaust-side two rocker arm shaft bores
30 and 31 are formed as blind bores which open into the
timing transmitting chamber 25, as shown in Fig.3. In
the present embodiment, the exhaust-side rocker arm
shaft bore 31 is formed longer than the intake-side rock-
er arm shaft bore 30. Two, i.e., intake-side and exhaust-
side hollow rocker arm shafts 32 and 33 are press-fitted
into the two rocker arm shaft bores 30 and 31 from the
sides of their openings. Intake-side and exhaust-side
rocker arms 34 and 35 are swingably supported at their
intermediate portions on the two rocker arm shafts 32
and 33 with their positions displaced from each other in
axial directions of the rocker arm shafts 32 and 33, re-
spectively. The intake-side rocker arm 34 is connected
at its outer end to an upper end of the intake valve 13
through a tappet 37 and at its inner end to a cam face
of the intake cam 20 on the valve-operating camshaft
19 through a roller 39 pivotably supported at such inner
end. On the other hand, the exhaust-side rocker arm 35
is connected at its outer end to an upper end of the ex-
haust valve 14 through a tappet 38 and at its inner end
to a cam face of the exhaust cam 21 on the valve-oper-
ating camshaft 19 through a roller 40 pivotably support-
ed at such inner end. Therefore, the rotation of the valve-
operating camshaft 19 causes the intake-side and ex-
haust-side rocker arms 34 and 35 to be swung about
the rocker arm shafts 32 and 33, respectively, whereby
the intake valve 13 and the exhaust valve 14 are opened
and closed with a predetermined timing by cooperation
with the valve springs 15 and 16 to conduct the opera-
tion of the internal combustion engine.
[0017] However, the two intake-side and exhaust-side
rocker arm shafts 32 and 33 are provided with detent
means, so that the rocker arm shafts 32 and 33 are pre-
vented from being freely rotated within the rocker arm
shaft bores 30 and 31, even if the valve-operating device
V is operated. More specifically, as shown in Figs. 3 and
4, a detent plate 42 is fixed at its central portion in a
tightened manner by a threaded member, namely, a
tightening bolt 43 immediately above and in parallel to
the valve-operating camshaft 19. The detent plate 42 is
integrally formed with a first arm 42a extending toward
the intake-side rocker arm shaft 32, and a second arm
42b extending toward the exhaust-side rocker arm shaft
33, and has a lower surface formed as an arcuate re-
cessed surface substantially concentric with the valve-
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operating camshaft 19. Flat engage portions 42c and
42d capable of being engaged with engaged portions
32a and 33a (which will be described hereinafter) of the
two rocker arm shafts 32 and 33 are formed on the first
and second arms 42a and 42b of the detent plate 42 at
side faces of ends of the detent plate 42 on a front side
in a direction of tightening rotation of the tightening bolt
43. As shown in Fig. 4, the engage portion 42c of the
first arm 42a is formed in a downward turned attitude on
the side face of the end, while the engage portion 42d
of the second arm 42b is formed in an upward turned
attitude on the side face of the end. The engaged por-
tions 32a and 33a notched in a semi-circular shape are
formed at one ends of the two rocker arm shafts 32 and
33 corresponding to the detent plate 42. As is shown in
Fig. 4, when the tightening bolt 43 is rotated in the tight-
ening direction (a direction indicated by an arrow a in
Fig.4) to fix the detent plate 42 in the tightened manner
to the cylinder head 3 by the tightening bolt 43, the de-
tent plate 42 is also rotated in the same direction (a di-
rection indicated by an arrow b in Fig. 4), whereby the
engage portions 42c and 42d at the opposite ends of
the detent plate 42 are closely engaged with the en-
gaged portions 32a and 33a of the two rocker arm shafts
32 and 33. In this manner, the two rocker arm shafts 32
and 33 are prevented reliably from being rotated by the
rotated tightening of the threaded member, i.e., the tight-
ening bolt 43 for the detent plate 42, whereby the gen-
eration of a striking sound due to the free rotation of the
two rocker arm shafts 32 and 33 during operation of the
engine can be prevented previously.
[0018] Although the embodiment of the present inven-
tion has been described, it will be understood that the
present invention is not limited to the above-described
embodiment, and various embodiments may be made
within the scope of the invention. For example, the de-
tent device for the rocker arm shafts according to the
present invention has been described as being carried
out in the SOHC-type internal combustion engine in the
above-described embodiment, but it is of course that the
detent device is applicable to another internal combus-
tion engine including two rocker arm shafts.

Claims

1. In a valve-operating device in an internal combus-
tion engine in which two rocker arm shafts (32, 33)
are juxtaposed at a distance in a cylinder head (3)
of an engine body (E), and rocker arms (34, 35) con-
necting intake and exhaust cams (21, 22) to intake
and exhaust valves (13, 14) are swingably carried
on said rocker arm shafts (32, 33), so that said in-
take and exhaust valves (13, 14) are opened and
closed with a predetermined timing through said
rocker arms (34, 35) by the rotation of said intake
and exhaust cams (21, 22),

a detent device for the rocker arm shafts,

wherein an intermediate portion of a detent plate
(42), from which a first arm (42a) and a second arm
(42b) are extended integrally, is fixed in a tightened
manner to the cylinder head (3) at intermediate por-
tions of said two rocker arm shafts (32, 33) by a
threaded member (43), and said first and second
arms (42a, 42b) of said detent plate (42) have en-
gage portions (42c, 42d) provided thereon on a front
side in a direction of tightening rotation of said
threaded member (43), respectively, so that said
engage portions (42c, 42d) are respectively brought
into engagement with engaged portions (32a, 33a)
formed in oppositely turned attitudes on said two
rocker arm shafts (32, 33) to prevent the rotation of
said rocker arm shafts (32, 33).
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