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(54) GASOLINE DIRECT-INJECTION RAIL
(567)  Obtaining afuel rail capable of forming a fuel rail
body by hot forging and having high flexibility of the layout
with a simple structure while reducing the cost even when
the distance from the fuel rail body to the combustion
chamber is long. A fuel rail body 1 and an injector cup
adapter 6 independently formed from the fuel rail body 1
are included, the fuel rail body 1 is formed by hot forging,
the injector cup adapter 6 is formed by cutting, and the
injector cup adapter 6 and the fuel rail body 1 are con-
nected and fixed to each other in a state thata connection
portion 16 is sealed by an O-ring 15.
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Description
TECHNICAL FIELD

[0001] The present invention relates to a gasoline di-
rect-injection rail having a fuel rail body and an injector
cup adapter.

BACKGROUND ART

[0002] Conventionally, as shown in Patent Document
1, it has already known that an injector is connected to
a fuel rail body for a high pressure internal combustion
engine via a connection member such as a cap nut. How-
ever, because of the relation with the layout and the like,
when the above described fuel rail body is installed on
an upper portion of an engine, the distance from the fuel
rail body to a combustion chamber is long by the pres-
ence of peripheral components such as camshafts and
valves. Therefore, the above described conventionally
and generally used injector receives restrictions when
the distance to the combustion chamber is long. That is
a problem.

[0003] In order to solve the above described problem,
it can be considered that a special injector (33) formed
in a long shape corresponding to the distance from a (not
illustrated) fuel rail body to a combustion chamber (32)
as shown in Fig. 3 is connected with the above described
conventional fuel rail body. Alternatively, it can be con-
sidered that a long injector cup is integrally formed with
the fuel rail body as the method of using the conventional
injector cup. Alternatively, it can be considered that a
pipe connecting an injector cup and a rail body is inte-
grally formed instead of the long injector cup and a con-
ventionally and generally used injector is connected and
fixed to the injector cup. Patent Document 1: Japanese
Unexamined Patent Application Publication No.
2010-7651

DISCLOSURE OF THE INVENTION
[Problems to be Solved by the Invention]

[0004] However, as shown in Fig. 3, when the injector
(33)formed in along shape corresponding to the distance
from the (not illustrated) fuel rail body provided on an
upper portion of an engine (31) to the combustion cham-
ber (32) provided on a lower part of the engine (31) is
connected, the injector (33) formed in a long shape
should be specially manufactured. Thus, the manufac-
turing cost increases.

[0005] Furthermore, when the long injector cup is in-
tegrally formed with the fuel rail body, the size of the
entire fuel rail becomes large. Accordingly, the flexibility
of the layout is decreased and the size of the entire prod-
uct becomes large. Thus, handling is complicated.
[0006] Furthermore, afuel pressure of a gasoline direct
injection engine is expected to become higher. Thus,
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there is a concern that a fuel rail formed by fixing and
arranging various members on a raw pipe by in-furnace
brazing and the like may cause an insufficient strength.
Therefore, it is required that the fuel rail is formed by hot
forging. However, itis difficult to form the fuel rail provided
with the above described long injector cup by hot forging.
[0007] The present invention is made for solving the
above described problem and obtaining the fuel rail ca-
pable of forming the fuel rail body by hot forging and
having high flexibility of the layout with a simple structure
while reducing the cost even when the distance from the
fuel rail body to the combustion chamber is long.

[Means for Solving the Problem]

[0008] The present invention solves the above de-
scribed problem and comprised of a fuel rail body and
an injector cup adapter independently formed from the
fuel rail body, wherein the fuel rail body is formed by hot
forging, the injector cup adapter is formed by cutting, and
the injector cup adapter and the fuel rail body are con-
nected and fixed to each otherin a state that a connection
portion is sealed by an O-ring.

[0009] Note that the injector cup adapter and the fuel
rail body can be connected and fixed to a cylinder block
of the engine by screwing in a state that the connection
portion is sealed by the O-ring.

[0010] Asdescribed above, since the fuel rail body and
the injector cup adapter are independently formed from
each other, only the fuel rail body can be manufactured
by hot forging. Thus, it is possible to bear a higher fuel
pressure of the engine. Even when the distance between
the fuel rail body and the combustion chamber is long,
the length of the injector cup adapter can be formed in a
long shape in accordance with the distance. Thus, it is
possible to arrange the injector in accordance with the
distance between the fuel rail body and the combustion
chamber. Accordingly, the fuel rail can be easily manu-
factured without requiring high cost.

[0011] In addition, the fuel rail body can be arranged
on an upper portion of an engine. When the fuel rail body
is arranged on the upper portion of the engine as de-
scribed above, the distance between the fuel rail body
and the combustion chamber becomes longer. However,
the injector cup adapter having the length corresponding
to the distance is connected to the fuel rail body in the
present invention. Thus, the injector can be arranged on
an appropriate position so that the injector faces the com-
bustion chamber. In addition, it is not necessary to spe-
cially manufacture the long injector. Thus, the manufac-
turing cost of the entire fuel injection system can be sup-
pressed.

[0012] In addition, the fuel rail body can be fixed and
arranged on an upper portion of a cylinder block of the
engine, and the injector cup adapter can be arranged in
an insertion clearance formed on the cylinder block.
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[Effects of the Invention]

[0013] In the present invention, the fuel rail body and
the injector cup adapter are independently formed from
each other as described above. Thus, only the fuel rail
body can be manufactured by hot forging. Accordingly,
the fuel rail capable of bearing higher fuel pressure of
the engine can be obtained. Even when the distance be-
tween the fuel rail body and the combustion chamber is
long, the length of the injector cup adapter can be ad-
justed in accordance with the distance. Thus, even when
conventionally and generally used injector is used, the
injector can be arranged on an appropriate position.
Since the specially prepared long injector is not required,
the manufacturing cost of the entire fuel injection system
can be suppressed and the fuel rail body can be easily
manufactured.

[0014] Furthermore, when assembled to the engine,
since the rail body and the injector cup adapter are inde-
pendently formed from each other, the position of the rail
body can be finely adjusted in accordance with an as-
sembly error caused by each of the engine. Accordingly,
the present invention can contribute to improvement of
assembling property and relaxation of dimensional ac-
curacy.

BRIEF DESCRIPTION OF THE DRAWINGS
[0015]

Fig. 1 is a cross-sectional view showing the first em-
bodiment of the present invention.

Fig. 2is a conceptual diagram ofthe firstembodiment
in a state of being assembled to a cylinder block.
Fig. 3 is a perspective view of the conventional ex-
ample.

MODES FOR CARRYING OUT THE INVENTION
First embodiment

[0016] The first embodiment of the present invention
will be explained in Figs. 1 and 2. First, as shown in Fig.
1, (1) is a fuel rail body formed by hot forging. The fuel
rail body (1) is formed in a long pipe shape to have a fuel
passage (2) inside. As described above, since the fuel
rail body (1) is formed by hot forging, the strength of the
fuel rail body (1) can be enhanced. Thus, the product
capable of bearing higher pressure of an engine (11) in
the future can be obtained.

[0017] An adapter insertion portion (3) is integrally
formed with the fuel rail body (1) to protrude from the fuel
rail body (1) in a direction orthogonal to the fuel passage
(2). As shown in Fig. 1, a connection recess (4) is pro-
vided on the adapter insertion portion (3) so that an in-
jector cup adapter (6) can be connected to the connection
recess (4). In addition, the connection recess (4) and the
fuel passage (2) are communicated with each other via
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a communication passage (5).

[0018] The injector cup adapter (6) formed by cutting
is connected to the connection recess (4). Namely, a con-
nection protrusion (7) connected to the fuel rail body (1)
is provided on one end of the injector cup adapter (6),
and a connection recess (8) for connecting one end of
an injector (12) is provided on the other end of the injector
cup adapter (6). The connection protrusion (7) of the in-
jector cup adapter (6) is connected to an inside of the
connection recess (4) of the adapter insertion portion (3)
via an O-ring (15).

[0019] Consequently, the injector cup adapter (6) and
a connection portion (16) of the fuel rail body (1) are con-
nected and fixed to each other in a state of being sealed
by the O-ring (15). Accordingly, leakage of the liquid and
the like can be prevented at the connection portion (16)
between the injector cup adapter (6) and the fuel rail body
(1). Note that a flow space is formed between the con-
nection protrusion (7) and the connection recess (4) so
that the fuel from the fuel passage (2) of the fuel rail body
(1) flows through the flow space.

[0020] In addition, a screw fixing portion (10) having a
(not illustrated) screw hole is connected and arranged
on the adapter insertion portion (3) at an opposite side
of the fuel rail body (1). The case where the fuel rail body
(1) and the injector cup adapter (6) formed as described
above are assembled to an upper portion (17) of the en-
gine (11) will be explained. In the present embodiment,
as shown in Fig. 2, an insertion clearance (14) is formed
between a pair of cylinder blocks (13) forming the engine
(11) so that the injector cup adapter (6) and the injector
(12) can be inserted and arranged in the insertion clear-
ance (14).

[0021] As shown in Fig. 2, the fuel rail body (1) is ar-
ranged on an upper part of the cylinder blocks (13), the
injector cup adapter (6) assembled to the fuel rail body
(1)isinserted into the insertion clearance (14) and a base
end of the injector (12) is inserted and arranged in the
connectionrecess (8). A (notillustrated) screw is inserted
into the screw fixing portion (10) formed integrally with
the fuel rail body (1) to fix the fuel rail body (1) to the
cylinder blocks (13) by the screw.

[0022] Here, as described above, since the fuel rail
body (1) is provided on the upper portion (17) of the en-
gine (11) in the present embodiment, the distance be-
tween the fuel rail body (1) and the combustion chamber
is long. Therefore, the injector cup adapter (6) is formed
in a long shape corresponding to the long distance be-
tween the fuel rail body (1) and the combustion chamber.
[0023] Consequently, instead of the injector (33)
shown in Fig. 3, the conventionally and widely used in-
jector (12) having a general length is connected to the
injector cup adapter (6) having a long shape. Thus, the
injector (12) can be arranged on an appropriate position
facing the combustion chamber. Therefore, it is not nec-
essary to use a specially prepared long injector (12).
Thus, the manufacturing cost of the entire fuel injection
system can be suppressed. In addition, the injector cup
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adapter (6)isformed in along shape as described above.
Therefore, the injector (12) can be arranged on an ap-
propriate position corresponding to the long distance be-
tween the fuel rail body (1) and the combustion chamber.
Thus, manufacturing can be facilitated. 5
[0024] Inaddition, the injector cup adapter (6)is formed
independently from the fuel rail body (1) and the injector
cup adapter (6) is formed by cutting. Thus, the dimension

can be easily adjusted in accordance with the distance
fromthe fuelrail body (1) to the injector (12). Furthermore, 70
the length of the injector cup adapter (6) can be arbitrarily
adjusted in accordance with the position of the other com-
ponents assembled to the engine (11). Thus, flexibility

of the layout can be increased.

15
[Description of the Reference Numerals]
[0025]
1: fuel rail body 20
6: injector cup adapter
11: engine

13: cylinder block

14: insertion clearance

15: O-ring 25
16: connection portion

17: upper portion

Claims 30
1. A gasoline direct-injection rail, comprising:

a fuel rail body; and

an injector cup adapter independently formed 35
from the fuel rail body, wherein

the fuel rail body is formed by hot forging,

the injector cup adapter is formed by cutting, and

the injector cup adapter and the fuel rail body

are connected and fixed to each other in a state 40
that a connection portion is sealed by an O-ring.

2. The gasoline direct-injection rail according to claim
1, wherein
the fuel rail body is arranged on an upper portion of 45
an engine.

3. The gasoline direct-injection rail according to claim
2, wherein
50
the fuel rail body is fixed and arranged on an
upper portion of a cylinder block of the engine,
and
the injector cup adapter is arranged in an inser-
tion clearance formed on the cylinder block. 55
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