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(57)  Aplug cap attachment structure is provided, ca-
pable of partially reducing the diameter of a plug cap (60)
while maintaining stability for holding the plug cap (60),
and disposing an ignition plug (43) at a position closer to
an engine (21).

A plate-like extension (63) is provided on an outer
shell of a plug cap (60) which is connected to an ignition
plug (43) at a main body (64) and a ring-like engaging
projection (53) for supporting the extension (63) is pro-
vided at one end of a cylinder head cover (49). In this
way, since the plug cap (60) is supported at two positions

to increase stability, the main body (64) can be reduced
in diameter and the ignition plug (43) can be brought into
a position closer to an engine. A grip (62) is provided in
the vicinity of the extension (63) to facilitate the attach-
ment and detachment of the plug cap (60). Alternatively,
the extension (63) is replaced with a plate-like member
(82) formed with a through-hole (83) and the engaging
member (59) is replaced with one engaging projection
(77) and two engaging plates (75, 76). Then, the engag-
ing projection (77) is engaged with the through-hole and
the engaging plates (75, 76) are abutted against both
side surfaces of the plate-like member (82).
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Description

[0001] The present invention relates to a plug cap at-
tachment structure, and in particular to a plug cap attach-
ment structure capable of partially reducing the diameter
of a plug cap while maintaining stability for holding the
plug cap, and disposing an ignition plug at a position clos-
er to an engine.

[0002] There have been attempts to increase the rigid-
ity of a plug cap by devising the internal structure, the
plug cap being adapted to insulation-protect a high-volt-
age supply unit which applies high voltage to an ignition
plug of an engine.

[0003] Japanese Patent Laid-Open No. 2002-151231
discloses a plug cap having an outer shell made of an
elastic high-molecular material such as a rubber and a
strengthening agent, disposed inside the outer shell,
made of a high-molecular material harder than the elastic
high-molecular material.

[0004] A need to downsize the engine room of a mo-
torcycle or the like has recently been increased for the
purpose of enlargement of occupant-space. Along with
this need, there is another need to reduce, as much as
possible, the outer diameter of a cylindrical portion of a
plug cap disposed near an engine. In particular,an SOHC
engine has a camshaft and rocker arms just above a
combustion chamber. In many configurations, therefore,
an ignition plug is inserted into the combustion chamber
from not just above but obliquely above the combustion
chamber at a position close to a side surface wall of a
cylinder head. If the diameter of the plug cap can be re-
duced, it is possible to bring the combustion chamber
and the ignition plug into an ideal shape and position,
respectively, by bringing the tip of the ignition plug into
the center of the combustion chamber as much as pos-
sible. In the plug cap disclosed in the above-mentioned
Japanese patent document, however, if the hard high-
molecular material as a strengthening agent is removed
in order to reduce the diameter of the plug cap, the du-
rability is decreased.

[0005] Itis an object of the present invention to solve
the problem of the conventional art described above and
to provide a plug cap attachment structure capable of
partially reducing the diameter of a plug cap while main-
taining stability for holding the plug cap, and disposing
an ignition plug at a position closer to an engine.

[0006] This and other objects are achieved according
to the invention by a plug cap attachment structure having
the features defined in claim 1.

[0007] The presentinvention is firstly characterized by
aplug cap attachment structure including: anignition plug
located close to a cylinder head side surface wall of an
engine and obliquely inserted into an combustion engine;
a cord adapted to supply electric power to the ignition
plug; a plug cap disposed between the ignition plug and
the cord to connect the ignition plug with the cord; an
extension provided on an outer shell of the plug cap; and
an engaging member provided on an constituent part of
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the engine and engaged with the extension.

[0008] The present invention is secondly character-
ized in that the constituent part of the engine is a cylinder
head cover; the extension is a plate-like member extend-
ing circumferentially outward of a cylindrical portion of
the plug cap; and the engaging member is a ring-like
projection which projects from the cylinder head cover
and is formed with a hole portion adapted to hold an end
face of the plate-like member.

[0009] The presentinvention is thirdly characterized in
that the plate-like member is formed virtually oval and
the end face of the plate-like member is provided with a
plurality of projections.

[0010] The present invention is fourthly characterized
in that the constituent part of the engine is a cylinder head
cover; the extension is a plate-like member which ex-
tends circumferentially outward of a cylindrical portion of
the plug cap and is provided with a through-hole extend-
ing in a thickness direction; and the engaging member
includes one engaging projection which projects from the
cylinder head cover and passes through the through-hole
and two engaging plates which are abutted or virtually
abutted against two side end faces of the extension.
[0011] The presentinvention is fifthly characterized in
that the plug cap is provided with a grip which is virtually
located on a line extending along a longitudinal direction
of the ignition plug so as to bend with respect to the lon-
gitudinal direction.

[0012] According to the first aspect of the invention,
since the extension of the plug cap is engaged with the
engaging member provided on the constituent part of the
engine, the plug cap is supported by the engine side com-
ponent at two points, whereby the plug cap can be sup-
ported with increased stability. In addition, the plug cap
can be reduced in diameter by partially removing the
strengthening agent made of a hard high-molecular ma-
terial in response to the increased support-stability. Since
the ignition plug can be located closer to the engine with
the reduced diameter of the plug cap, it becomes possible
to increase the degree of freedom of design for the sur-
rounding of the engine.

[0013] Accordingtothe second aspectofthe invention,
the plate-like member is provided on the plug cap and
the ring-like projections are provided on the cylinder head
cover which is more easily molded than the cylinder head
or the like. Only such provisions can suppress the vibra-
tion of the plug cap, whereby the plug cap can be sup-
ported more stably.

[0014] According to the third aspect of the invention
invention, since also the engaging member is formed vir-
tually oval, the position of engagement of the extension
with the engaging portion can be stably established. Be-
cause of the provision of a plurality of projections, the
extension and the engaging portion are engaged with
each other at a plurality of points and lines. Thus, the
plug cap can be supported more stably and attachment/
detachment operation can be facilitated.

[0015] According to the fourth aspect of the invention,



3 EP 1804 351 Al 4

the plate-like member with a through-hole is provided on
the plug cap and the single engaging projection and the
two engaging plate are provided on the cylinder head
cover which is more easily molded than the cylinder head
or the like. Only such provisions can suppress vibration
of the plug cap, whereby the plug cap can be supported
more stably.

[0016] According to the fifth aspect of the invention,
the grip engaged with atool, a finger or the like is provided
on a line extending along the longitudinal direction of the
ignition plug; therefore, the operation of pulling out the
plug cap from the ignition plug can be facilitated.
[0017] Preferred embodiment of the present invention
will be hereunder described in detail with reference to
the drawings, in which:

Fig. 1 is a side view of a motorcycle according to an
embodiment of the present invention;

Fig. 2 is a cross-sectional view of an engine accord-
ing to an embodiment of the invention;

Fig. 3 is a perspective view of a cylinder head and a
cylinder head cover according to an embodiment of
the invention;

Fig. 4 is a plan view of the cylinder head cover ac-
cording to the embodiment of the invention;

Fig. 5 is a front view of a plug cap according to an
embodiment of the invention;

Fig. 6is aview as viewed from the direction of symbol
Ain Fig. 5;

Fig. 7a is a side view of the plug cap according to
the embodiment of the invention;

Fig. 7b is a cross-sectional view of the plug cap ac-
cording to the embodiment of the invention;

Fig. 8 is a perspective view of a cylinder head and a
cylinder head cover according to a second embodi-
ment of the present invention;

Fig. 9 is a plan view of the cylinder head cover ac-
cording to the second embodiment of the invention;
Fig. 10 is a perspective view of the cylinder head
cover according to the second embodiment of the
invention;

Fig. 11 is a plan view of a plug cap according the
second embodiment of the invention;

Fig. 12 is a partial enlarged view of the plug cap
according to the second embodiment of the inven-
tion;

Fig. 13a is a side view of the plug cap according to
the second embodiment of the invention; and

Fig. 13b is a cross-sectional view of the plug cap
according to the second embodiment of the inven-
tion.

[0018] Fig. 1is a side view of a motorcycle according
to an embodiment of the invention. The motorcycle 1 is
a scooter-type motorcycle including a unit-swing type
power unit incorporating a continuously variable trans-
mission. A pair of left and right main frames 8 are covered
by a body cover 23 from the front of a vehicle body. A
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head pipe 4 together with gussets 6 as joint reinforcing
members is fixedly joined to the main frames 8. A pair of
left and right front forks 5 are turnably supported by the
head pipe 4 and a front wheel WF is rotatably supported
by the lower ends of the front forks 5. A stem shaft 2 is
turnably supported in the cylindrical head pipe 4. The
front forks 5 can be steered by handlebars 3 connected
to the stem shaft 2. A pair of left and right handle grips
3agripped by an operator are attached to the handlebars
3. Across member 9 is attached vehicle-widthwise to the
main frames 8 so as to connect left and right pipe mem-
bers. A single center frame 7 is disposed on the rear side
of the cross member 9 so as to be close to a leg shield
24 arranged forward of the legs of the operator. The cent-
er frame 7 is joined to a pair of left and right connection
frames 13 at a lower portion of the vehicle body. These
joints and the main frame 8 are connected by a pair of
left and right pipe members 14. A guard pipe 15 for pro-
tecting a radiator 25 is disposed at a portion near the pipe
members 14. The end of the connection frame 13 on the
rear side of the vehicle body is joined to a side frame 10
formed integrally with the main frame 8.

[0019] A pair of left and right pivot plates 16 are each
attached between a rising frame portion 11 formed inte-
grally with the side frame 10 and a rear sub frame 18
joined to the rising frame portion 11. The pivot plates 16
turnably support a pivot shaft 17 for a power unit 22 de-
scribed later. Seat rail portions 12 supporting a storage
box 30 and a fuel tank 32 disposed below a seat 31 on
which an occupant seats are joined to upper rear portions
of the rising frame portions 11. The power unit 22 includ-
ing an engine 21, a carburetor 27 and an air cleaner box
26 is pivotally supported through the pivot shaft 20 by a
link mechanism 19 turnably supported by the pivot shaft
17. The power unit 22 is suspended by rear cushions 28
attached to the seat rail portions 12 so that it can be
swingable about the pivot shaft 17. A rear wheel WR as
a drive wheel is rotatably supported by the rear end of
the power unit 22.

[0020] Fig. 2is across-sectional view of the engine 21
to which a plug cap attachment structure according to
the present invention is applied. The four-cycle single
cylinder engine 21 is of a rocker arm-used SOHC (single
over head camshaft) type two-valve unit. Fig. 2 depicts
only an upper portion of the engine including a crankshaft
40 housed in a crankcase 34. A continuously variable
transmission is installed at an end of a crankshaft 40 as
an output shaft 34 so as to transmit the power of the
engine 21 to the rear wheel WR at an optional speed
change ratio. The transmissionincludes a drive side mov-
able pulley half 51, a drive side stationary pulley half 52
and an endless V-belt 50. A cylinder block 39 is fastened
to the crankcase 34. A tubular piston 36 slidable inside
a sleeve 38 fitted in the cylinder block 39 is connected
to the crank shaft 40 via a connecting rod 37. A cylinder
head 41 is fastened to the upper end of the cylinder block
39. The cylinder head 41, the cylinder block 39 and the
piston 36 define a combustion chamber 42 in which an



5 EP 1804 351 Al 6

air-fuel mixture is burned. A cam shaft 44 is rotatably
journaled by the cylinder head 41 so as to drive rocker
arms 47 which open/close intake and exhaust valves (not
shown in the figure). The cam shaft 44 and a cam sprock-
et 45 fixedly attached to one end thereof are drivingly
rotated by an endless cam chain 46 connected to the
crankshaft 40. A cylinder head cover 49 is disposed
above the rocker arms 47 and the cam sprocket 45.
[0021] Anignition plug 43 adapted to ignite an air-fuel
mixture compressed in the combustion chamber 42 is
removably attached to the cylinder head 41. The ignition
plug 43 is disposed so that its electrode 43a disposed at
the tip thereof may face the combustion chamber 42. An
insulator 43b and a terminal 43c are disposed adjacently
to the outer wall of the cylinder head 41. A plug cap (hot
shown in the figure) is attached to the ignition plug 43 to
insulation-protect a high voltage supply unit which ap-
plies high voltage required for ignition. Since this plug
capis configured to mostly cover the whole of the terminal
43c and the insulator 43b, if the outer diameter of this
portionis large, it becomes difficult to dispose the ignition
plug 43 at a position close to the center of the cylinder
head 41. In other words, it becomes difficult to downsize
an engine room and to bring the shape of the combustion
chamber into an ideal hemisphere by reducing atilt angle
of the ignition plug 43 attached to the combustion cham-
ber 42. In order to solve the problem, a plug cap attach-
ment structure according to the present invention is ap-
plied to the plug cap attached to the plug 43 and the
cylinder head cover 49.

[0022] Fig. 3is a perspective view of the cylinder head
41 and the cylinder head cover 40 to which the plug cap
attachment structure according to an embodiment of the
presentinvention is applied. Like reference numerals de-
note like or corresponding portions. The ignition plug 43
is arranged in a recessed portion 54 of the cylinder head
41 formed with an intake port 53. A plug hole (not shown
in the figure) formed with an internal thread is provided
in the bottom of the recessed portion 54. The internal
thread is threadedly engaged with an external thread
formed on the plug 43 so that the plug 43 is joined to the
plug hole. A plug cap 60 is attached to the plug 43 so as
toinsulation-protect a joint between the terminal 43c (see
Fig. 2) and a high-tension cord 65 used to supply electric
power. The plug cap 60 is composed, as a single piece,
of a cylindrical main body 64, an extension 63, a joint 61
with the high-tension cord 65, and a grip 62. The cylin-
drical main body 64 covers the insulation 43b and termi-
nal 43c of the ignition plug 43. The extension 63 protrudes
toward the circumferential outside of the main body 64.
The grip 62 functions as a handle used when the plug
cap 60 is removed from the ignition plug 43.

[0023] Attachment bolts 56, 57, 58 are attached to the
cylinder head cover 49. An attachment bolt 56 is used to
support a guide stay 55 adapted to dispose wiring cords
and the like not shown at appropriate positions. The other
attachment bolts 57, 58 are used to fixedly fasten the
cylinder head cover 49 to the cylinder head 41. The cyl-
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inder head cover 49 is formed at its end with a ring-like
engaging member 59 which is engaged with the exten-
sion 63 of the plug cap 60. The plug cap attachment struc-
ture according to an embodiment of the invention is com-
posed of the engaging member 59 formed on the cylinder
head cover 49 and the plug cap 60 having the extension
63.

[0024] Fig. 4 is a plan view of the cylinder head cover
49 according to an embodiment of the present invention.
The engaging member 59 is formed of a thin plate integral
with the cylinder head cover 49 at one end of the cylinder
head cover 49 so as to define a support hole 59a adapted
to support the extension 63. When the plug cap 60 is
connected to the ignition plug 43, the engaging member
59 is engaged with the extension 63, whereby the plug
cap 60 can stably be supported by the cylinder head cov-
er 49. Incidentally, while the inner circumferential surface
of the engaging member 59 is a smooth surface in this
embodiment, the engaging member may be formed with
aprojection, groove or the like so as to be easily engaged
with the extension 63. The cylinder head cover 49 is
formed with through-holes 57a and 58a adapted to re-
ceive the attachment bolts 57 and 58, respectively, in-
serted therethrough.

[0025] Fig. 5 is a front view of the plug cap 60. Like
reference numerals denote like or corresponding por-
tions. As described above, the plug cap 60 of the em-
bodimentis formed with the extension 63 as a plate mem-
ber having a plurality of projections 63a. When the plug
cap 60 is connected to the plug 43, the outer circumfer-
ential surface of the extension 63 is engaged with the
inner circumferential surface of the engaging member
59. Thus, the plug cap 60 is supported at two points by
the main body 64 and the extension 63 on the engine
side; therefore, it can be more stably supported than by
the conventional method in which the plug cap is sup-
ported by only the main body 64. In the present embod-
iment, the outer diameter of the main body 64 can be
made smaller than that of the conventional method cor-
respondingly to the stability enhanced by the two-point
support. The grip 62 formed near the joint 61 is bent at
an angle of about 90 degrees with respect to the main
body 64 so as to make it easy to pull the plug cap with a
tool, a finger or the like engaged therewith. Since the
extension 63 is almost elliptical and the engaging mem-
ber 59 is formed to correspond thereto, when the exten-
sion 63 is engaged with the engaging member 59, the
engagement position is established in a stable manner.
[0026] Fig. 6 is a view as viewed from the direction of
symbol A in Fig. 5. Like reference numerals denote like
or corresponding portions. The extension 63 is formed
to have a thickness-wise dimension equal approximately
to the height of the engaging member 59 of the cylinder
head cover 49. The extension 63 is formed such that its
diameter on the side of the connection 61 is greater than
that on the side of the main body 64. On the other hand,
the engaging member 59 is formed in a conical shape
corresponding to the shape of the extension 63 men-
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tioned above. Thus, when engaged with the engaging
member 59, the extension 63 can stably be held in posi-
tion. Incidentally, the plurality of projections 63a serves
to make it easier to establish the engaging position by
being brought into contact with the internal circumferen-
tial surface of the engaging member 59 at a plurality of
lines. In addition, the projections 63a serve to make it
hard for vibration of the engine to be transmitted to the
main body 64. Although the projections 63a are formed
half-columnar as depicted in the figure, they may be
formed like triangular prisms or the number of the pro-
jections may optionally be selected. The extension 63
may be configured, without the projections 63a, such that
the entire circumferential surface of the extension 63
comes into engagement with the inner circumferential
surface of the engaging member 59. Alternatively, the
extension 63 may be formed with a plurality of recesses.
[0027] Fig. 7a is a side view of the plug cap 60. Like
reference numerals denote like or corresponding por-
tions. The outer shell of the plug cap 60 according to the
embodiment is integrally made of the same material, an
elastic high-molecular material such as rubber so as to
extend from the joint 61 having an insertion port 61a for
the high-tension cord 65 (see Fig. 3) to the extension 63
and main body 64. The extension 63 is formed to have
a predetermined angle relative to the longitudinal direc-
tion of the main body 64 so as to conform to the shape
of the engaging member 59. Since the engagement re-
lationship between the extension 63 and the engaging
member 59 causes the plug cap 60 to be held stably, the
main body 64 adapted to receive the ignition plug 43 in-
serted therethrough is remarkably reduced in outer di-
ameter as compared with that of the conventional meth-
od.

[0028] Fig. 7bis a cross-sectional view of the plug cap
60. Like reference numerals denote like or corresponding
portions. The present embodiment achieves the reduced
diameter of the main body 64 by removing a strengthen-
ing agent applied to a portion adapted to receive the in-
sulator 43b (see Fig. 2) therethrough in the conventional
method. Incidentally, a cord setting screw 66 connected
to the high-tension cord 65 is disposed on the bottom of
the insertion port 61a. An electrode plate 67 connected
to the cord setting screw 66 is connected to an electrode
68 to be in contact with the terminal 43c (see Fig. 2) of
the ignition plug 43. The embodiment makes it possible
that while a hard insulator 69 made of a synthetic resin
or the like covers from the electrode plate 67 to the elec-
trode 68, a portion of the plug cap 60 near the insertion
hole 64a adapted to receive the ignition plug 43 inserted
therethrough can be made of only an elastic high-molec-
ular material such as rubber.

[0029] Fig. 8 is a perspective view of a cylinder head
88 and a cylinder head cover 70 to which a plug cap
attachment structure according to a second embodiment
of the present invention is applied. As with the embodi-
ment described earlier, an ignition plug 43 is disposed in
a recessed portion 78 of a cylinder head 88 formed with
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an intake port 79. A high-tension cord 85 and the terminal
43c (see Fig. 2) are connected to the ignition plug 43 and
a plug cap 80 is attached to the ignition plug 43 so as to
insulation-protect the connected portion. The plug cap
80 is composed, as a single piece, of a cylindrical main
body 84, a plate-like extension 82, and a joint 81 with the
high-tension cord 85. The cylindrical main body 84 covers
the insulation 43b and terminal 43c of the ignition plug
43. The extension 82 protrudes toward the circumferen-
tial outside of the main body 84. The extension 82 is
formed at its almost-central portion with a through-hole
83 adapted to receive an engaging projection 77 inserted
therethrough. The engaging projection 77 is formed on
the cylinder head cover 70.

[0030] Attachment bolts 72, 73, 74 are attached to the
cylinder head cover 70. An attachment bolt 72 is used to
support a guide stay 71 adapted to dispose wiring cords
and the like not shown at appropriate positions. The other
attachment bolts 73, 74 are used to fixedly fasten the
cylinder head cover 70 to the cylinder head 88. The cyl-
inder head cover 70 is formed at its one end with the
engaging projection 77, and a first engaging plate 75 and
a second engaging plate 76 which sandwich the exten-
sion 82 therebetween. A plug cap attachment structure
according to the present embodiment is composed of the
extension 82, the engaging projection 77, the first engag-
ing plate 75 and the second engaging plate 76.

[0031] Fig. 9is a plan view of the cylinder head cover
70 according to the second embodiment of the present
invention. The engaging projection 77, the first engaging
plate 75 and the second engaging plate 76 are integrally
formed on one end of the cylinder head cover 70. When
the plug cap 80 is connected to the ignition plug 43, the
extension 82 is engaged with the engaging projection 77,
the firstengaging plate 75 and the second engaging plate
76, whereby the plug cap 80 is stably held by the cylinder
head 88. The cylinder head cover 70 is formed with
through-holes 73a and 74a adapted to receive the at-
tachment bolts 73 and 74 inserted therethrough, respec-
tively.

[0032] Fig. 10is a partial enlarged view of the cylinder
head cover 70. Like reference numerals denote like or
corresponding portions. The first engaging plate 75 and
the second engaging plate 76 are to be abutted or ap-
proximately abutted against the extension 82 of the plug
cap 80 so asto sandwich it therebetween from both sides.
In addition, the first and second engaging plates 75, 76
are arranged approximately vertically with respect to a
dividing plane between the cylinder head 88 (see Fig. 8)
and the cylinder head cover 70. A rib 77a is formed to
extend in the same direction as the first and second en-
gaging plates 75, 76 so as to support the engaging pro-
jection 77. The engaging projection 77 has almost the
same angle as the attachment angle of the ignition plug
43. Consequently, when the plug cap 80 is connected to
the plug 43, the engaging projection 77 is smoothly en-
gaged with the through-hole 83.

[0033] Fig. 11 is a plan view of the plug cap 80. Like
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reference numerals denote like or corresponding portion.
The extension 82 is formed to have approximately linear
lines so as to engage with the side surfaces of the first
and second engaging plates 75 and 76. In addition, the
extension 82 is formed with an oval through-hole 83 at
its almost-central portion. Also in this embodiment, the
plug cap 80 may be formed integrally with a grip in the
vicinity of the joint 81. The grip functions as a handle
used when the plug cap 80 is removed from the ignition
plug 43.

[0034] Fig. 12is a partial enlarged view of the plug cap
80. Like reference numerals denote like or corresponding
portions. The outer shell of the plug cap 80 according to
the embodiment is integrally made of the same material,
an elastic high-molecular material such as rubber so as
to extend from the joint 81 having an insertion port 81a
for the high-tension cord 85 (see Fig. 8) to the extension
82 and main body 84. Since the plug cap attachment
structure described above stably holds the plug cap 80,
the main body 84 adapted to receive the ignition plug 43
inserted therethrough is remarkably reduced in outer di-
ameter as compared with that of the conventional meth-
od.

[0035] Fig. 13ais a side view of the plug cap 80. Like
reference numerals denote like or corresponding por-
tions. In the present embodiment, the extension 82 is
simply formed to extend vertically with respect to the lon-
gitudinal direction of the main body 84, which makes it
possible to reduce manufacturing processes. This is be-
cause the angle of the engaging projection 77 extending
from the cylinder head cover 70 (see Fig. 10) is made
equal to the attachment angle of the ignition plug 43. As
aresult, when the plug cap 80 is connected to the ignition
plug 43, the extension 82 is stably held by both sides of
the first and second engaging plates 75 and 76, the en-
gaging projection 77 and the rib 77b.

[0036] Fig. 13b is a cross-sectional view of the plug
cap 80. Like reference numerals denote like or corre-
sponding portions. The present embodiment achieves
the reduced diameter of the main body 84 by removing
a strengthening agent applied to a portion adapted to
receive the insulator 43b therethrough in the convention-
al method. Incidentally, a cord setting screw 89 to be
connected to the high-tension cord 85 (see Fig. 8) is dis-
posed on the bottom of the insertion hole 81a. An elec-
trode plate 86 connected to the cord setting screw 89 is
connected to an electrode 87 to be in contact with the
terminal 43c (see Fig. 2) of the ignition plug 43. The em-
bodiment also makes it possible that while a hard insu-
lator 90 made of a synthetic resin or the like covers from
the electrode plate 86 to the electrode 87, a portion of
the plug cap 80 near the insertion hole 84a adapted to
receive the ignition plug 43 inserted therethrough can be
made of only an elastic high-molecular material such as
rubber.

[0037] As described above, according to the plug cap
attachment structure according to the present invention,
the extension provided on the plug cap is brought into
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engagement with the engaging member provided on the
cylinder head cover. That is, the plug cap is supported
by the engine side components at two points. Thus, the
plug cap can be supported with increased stability. In
addition, the plug cap can be reduced in diameter by
partially removing the strengthening agent made of a
hard high-molecular material in response to the in-
creased support-stability. Since the ignition plug can be
located at a position closer to the engine with the reduced
diameter of the plug cap, it becomes possible to increase
the degree of freedom of design for the surrounding of
the engine.

[0038] Needless to say, the shape of the plug cap and
cylinder head cover and the internal structure of the plug
cap are not limited to the embodiments described above
and can be modified in various ways. For example, the
engaging member provided on the cylinder head cover
may be formed as a single piece or in a recessed shape.

Claims

1. Aplugcap attachmentstructure including: anignition
plug (43) located close to a cylinder head side sur-
face wall of an engine (21) and obliquely inserted
into a combustion chamber (42); and a cord (65; 85)
adapted to supply electric power to the ignition plug
(43) ; and, a plug cap (60; 80) disposed between the
ignition plug (43) and the cord (65; 85) to connect
the ignition plug (43) with the cord (65; 85),
said plug cap attachment structure comprising:

an extension (63; 82) provided on an outer shell
of the plug cap (60; 80); and

an engaging member (59; 77) provided onacon-
stituent part (49; 70) of the engine (21) and en-
gaged with the extension (63; 82).

2. Theplugcap attachment structure according to claim
1, wherein:

the constituent part of the engine (21) is a cyl-
inder head cover (49);

the extension is a plate-like member (63) ex-
tending circumferentially outward of a cylindrical
portion (64) of the plug cap (60); and

the engaging member is a ring-like projection
(59) which projects from the cylinder head cover
(49) and is formed with a hole portion (59a)
adapted to hold an end face of the plate-like
member (63).

3. Theplugcap attachmentstructure according to claim
2 wherein the plate-like member (63) is formed vir-
tually oval and the end face of the plate-like member
(63) is provided with a plurality of projections (63a).

4. The plug cap attachmentstructure accordingto claim
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1, wherein:

the constituent part of the engine is a cylinder
head cover (70);

the extension is a plate-like member (82) which 5
extends circumferentially outward of a cylindri-

cal portion (84) of the plug cap (80) and is pro-
vided with a through-hole (83) extending in a
thickness direction; and

the engaging member includes one engaging 10
projection (77) which projects from the cylinder
head cover (70) and passes through the
through-hole (83) and two engaging plates (75,

76) which are abutted or virtually abutted against

two side end faces of the extension (82). 15

The plug cap attachment structure according to any

one of claims 1 to 4, wherein the plug cap (60; 80)

is provided with a grip (62) which is virtually located

on a line extending along a longitudinal direction of 20
the ignition plug (43) so as to bend with respect to

the longitudinal direction.

25

30

35

40

45

50

55



EP 1804 351 Al

ce

ch

1Ol

}

0t

rr - S

R EIURRIITY g



EP 1804 351 Al

< o < \M
< T
g < = -
j/«ﬂVﬁ\\w
24 3 <% "y mV/A/A@\\ Q/
T et BpEmuivtnieaatc AU t\\l.l.(tp.lllli.!l..n.:l.x ST IS
| 7 \NELLLLLLS, z/&ﬂx/ﬂ:ﬂ/
8 1 .
4
N ﬁ/f ‘MN \
o
4\\‘
7 ) IEZ
7\
<r NSO 1
r/f NN o L
J - SRS
I HC [ JH
] Il
o N
L ndwm P~ K @
™ ™ -
SR Ty 2 o |
o Y] o ? J 0\\.”
e ™ 0
|

FIG.2

52—
,

34—

40



FIG.3



EP 1804 351 Al

11



EP 1804 351 Al




EP 1804 351 Al

N N
%
%
%
; /
M 68
/ N
64 —J ; ,
L IV
%
2! g
% %
S
r\
64a

13



EP 1804 351 Al

FIG.8

83



EP 1804 351 Al

N FIG.9

S

7438

15



FIG.10



EP 1804 351 Al

FIG.11 L

81
82

I

FIG.12

80

\ 81a

81—~

84—

83

17

82



EP 1804 351 Al

81

FIG.13a

82—

AN

N

NN

84a

18



N

EPO FORM 1503 03.82 (P04C01)

D)

EP 1804 351 Al

European Patent

EUROPEAN SEARCH REPORT

Office

DOCUMENTS CONSIDERED TO BE RELEVANT

Application Number

EP 06 12 7000

Category

Citation of document with indication, where appropriate,
of relevant passages

Relevant
to claim

CLASSIFICATION OF THE
APPLICATION (IPC)

X
A

A,D

US 5 799 633 Al (MILLER JOHN [US])

1 September 1998 (1998-09-01)

* column 3, line 24 - column 4, line 59;
figures 1A,1B,2A,2B *

JP 2002 151231 A (NGK SPARK PLUG CO)

24 May 2002 (2002-05-24)

* the whole document *

EP 0 713 969 A2 (SUMITOMO WIRING SYSTEMS
[JP]; NIPPON DENSO CO [JP] SUMITOMO WIRING
SYS) 29 May 1996 (1996-05-29)

* column 1, Tine 13 - line 41; figure 6 *
EP 0 470 938 Al (MAGNETI MARELLI SPA [IT]
COOPER IND ITALIA [IT])

12 February 1992 (1992-02-12)

EP 0 509 454 A2 (SUMITOMO WIRING SYSTEMS
[JP]) 21 October 1992 (1992-10-21)

The present search report has been drawn up for all claims

1,2
3-5

1-5

1-5

INV.
HO1T13/06
HO1T13/04

TECHNICAL FIELDS
SEARCHED (IPC)

HO1T
HO1R

Place of search Date of completion of the search

The Hague 21 March 2007

Examiner

Lommel, Armand

CATEGORY OF CITED DOCUMENTS

X : particularly relevant if taken alone

Y : particularly relevant if combined with another
document of the same category

A : technological background

O : non-written disclosure

P : intermediate document document

T : theory or principle underlying the invention

E : earlier patent document, but published on, or

after the filing date
D : document cited in the application
L : document cited for other reasons

& : member of the same patent family, corresponding

19




EPO FORM P0459

EP 1804 351 Al

ANNEX TO THE EUROPEAN SEARCH REPORT
ON EUROPEAN PATENT APPLICATION NO. EP 06 12 7000

This annex lists the patent family members relating to the patent documents cited in the above-mentioned European search report.
The members are as contained in the European Patent Office EDP file on
The European Patent Office is in no way liable for these particulars which are merely given for the purpose of information.

21-03-2007
Patent document Publication Patent family Publication

cited in search report date member(s) date

US 5799633 Al NONE

JP 2002151231 A 24-05-2002  NONE

EP 0713969 A2 29-05-1996 CN 1130721 A 11-09-1996
DE 69511824 D1 07-10-1999
DE 69511824 T2 25-05-2000
JP 3145880 B2 12-03-2001
JP 8144917 A 04-06-1996
us 5618193 A 08-04-1997

EP 0470938 Al 12-02-1992 DE 69114944 D1 11-01-1996
DE 69114944 T2 20-06-1996
ES 2082181 T3 16-03-1996
IT 1240539 B 17-12-1993

EP 0509454 A2 21-10-1992  DE 69203274 D1 10-08-1995
JP 2524095 Y2 29-01-1997
JP 4121470 VU 29-10-1992
us 5324207 A 28-06-1994

For more details about this annex : see Official Journal of the European Patent Office, No. 12/82

20



EP 1804 351 Al
REFERENCES CITED IN THE DESCRIPTION
This list of references cited by the applicant is for the reader’s convenience only. It does not form part of the European
patent document. Even though great care has been taken in compiling the references, errors or omissions cannot be
excluded and the EPO disclaims all liability in this regard.

Patent documents cited in the description

«  JP 2002151231 A [0003]

21



	bibliography
	description
	claims
	drawings
	search report

