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(57)  The invention provides an engine fuel rail (F)
compact and having highly reliable functions because it
is an insert-molded product integral with an electrical
wiring (3), contributing to reduction in the number of fab-
rication steps and cost of fabrication, and a method of
fabricating the same. An oil delivery path (2) and the
electrical wiring (3) in parallel therewith are embedded
in a base member (1) molded from a synthetic resin, as
a main body, so as to be integral with each other, and a
plurality of branching blocks (4) for respective cylinders
of an engine are provided protuberantly on the right side
and the left side of the base member (1), alternately, the
base member (1) having an opening at one end thereof
to serve as a socket (5) on an input side for the electrical

FIG. 4

Engine fuel rail and method of fabricating same

wiring (3), while the end face of respective branching
blocks (4) has an opening to serve as a fixture mount
(6) for respective injectors and an opening to serve as
a socket (7) on an output side for connection of the re-
spective injectors with the electrical wiring (3). Thus, the
engine fuel rail (F) of the invention can be fabricated as
acomponent at alow cost because itis aninsert-molded
product integral with the electrical wiring (3) and the cord
can be omitted. Further, it can be provided as a highly
reliable product capable of withstanding severe ambient
conditions existing inside an engine room in addition to
having suitability for saving of labor in application due
to reduction in the number of fabrication steps, and ca-
pability of rendering the product lighter in weight and
compact.
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Description

[0001] The presentinvention relates to a fuel rail (also
called a fuel gallery or fuel distributor) fitted to an engine
of an automobile and the like for delivering gasoline or
the like to the engine through distribution among respec-
tive cylinders thereof, and a method of fabricating same.
[0002] The fuel rail is one of primary components
among products for a fuel injection system for use in the
middle between a fuel tank and the engine, and as such,
pressure tightness, airtightness (leak-proof), and oil
tightness are strictly required of it owing to needs of en-
suring that it has a function of stably delivering a com-
bustible such as gasoline or the like.

[0003] A conventional fuel rail has a construction,
wherein a fuel pipe is provided with a plurality of open-
ings to serve as a fixture mount for respective injectors
in dedicated use for respective cylinders of an engine
and integrally formed mainly of aluminum by die casting,
and an electrical wiring insert-molded in a covering
made of synthetic resin which is used for activating re-
spective injectors is attached to a side of the fuel pipe
separately for connection therewith. The electrical wir-
ing insert-molded in the covering made of synthetic resin
is used for driving a solenoid valve of the respective in-
jectors, and a cord fitted with a female connector is
drawn out up to the tip thereof while a male connector
is fitted to the respective injectors protuberantly.
[0004] With the conventional fuel rail described
above, the electrical wiring insert-molded in the covering
made of synthetic resin is disposed so as to be used in
parallel therewith, and this configuration not only has
taken much space of an engine room but also has re-
quired additional steps in an assembling process, result-
ing in a higher cost of fabrication.

[0005] The electrical wiring insert-molded in the cov-
ering made of synthetic resin is formed by embedding
an electrical wiring into the covering made of synthetic
resin by means of insert-molding, but it is susceptible to
the effect of severe ambient conditions existing inside
an engine room due to the fact that the covering can not
be expected to have a sufficient thickness in view of eco-
nomics and needs for weight reduction, and a cord is
used for connection thereof with the respective injec-
tors, thus posing uncertain factors for occurrence of
troubles such as a faulty motion caused to occur in ac-
tivation of the injectors.

[0006] Similarly, the thickness of the fuel rail itself is
under constraints, and this also has posed a problem
with reliability thereof in respect of pressure tightness,
airtightness (leak-proof), and oil tightness as described
in the foregoing.

[0007] In light of the circumstances described above,
the present invention has been developed, and an ob-
jectof the invention is to provide an engine fuel rail, com-
pact and having highly reliable functions, wherein the
number of fabrication steps as well as a cost of fabrica-
tion can be reduced because it is a component molded
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integrally with electrical wiring by means of the insert
molding, and a method of fabricating the same.

[0008] To achieve the above object, the engine fuel
rail according to a first aspect of the invention comprises
abase member molded from a synthetic resin, as a main
body, wherein an electrical wiring is embedded in the
base member so as to be in parallel and integral with an
oil delivery path, and a plurality of branching blocks are
provided protuberantly on the right side and the left side
of the base member, alternately, so as to be put to ded-
icated use by respective cylinders of an engine, and
wherein the base member has an opening at one end
thereof to serve as a socket on an input side for the elec-
trical wiring, while the end face of respective branching
blocks has an opening to serve as a fixture mount for
respective injectors and an opening to serve as a socket
on an output side for connection of the respective injec-
tors with the electrical wiring.

[0009] With the configuration described above, the
engine fuel rail can be rendered compact even if a suf-
ficient thickness is provided in the insert molding where-
by an oil delivery path is molded integrally with the elec-
trical wiring. Furthermore, since the end face of the re-
spective branching blocks has an opening to serve as
a fixture mount for respective injectors and the other
opening to serve as a socket on the output side for the
electrical wiring, a cord interconnecting the both open-
ings is no longer required if a two-pronged injector that
can be inserted into the both openings is used.

[0010] A method of fabricating an engine fuel rail ac-
cording to the invention has advantages in that since the
electrical wiring is securely held by reinforcement
blocks, and the electrical wiring and an oil delivery pipe
that are positioned stably are subjected to the insert
molding, molding can be executed in a rationally man-
ner, and in addition, a stable structure in terms of
strength is attained as a result of primary molding and
secondary molding that are executed.

[0011] In accordance with a first aspect of the inven-
tion, there is included a case of molding the oil delivery
path without executing the primary molding described
above, that is, a case of molding the oil delivery path in
the secondary molding. However, in the case where the
oil delivery pipe is fabricated in the primary molding as
with the case of the method of fabricating the engine fuel
rail in accordance with a second aspect of the invention,
the invention will have the advantages as described in
the foregoing.

[0012] Thus, the engine fuel rail of the invention can
be provided as a component fabricated at a low cost be-
cause it is an insert-molded product integral with the
electrical wiring and the cord can be omitted. Further, it
has advantageous effects such as suitability for saving
of labor in application due to reduction in the number of
fabrication steps, and capability of not only rendering
the product lighter in weight and compact, but also pro-
viding the engine fuel rail as a product highly reliable
that can withstand severe ambient conditions existing



3 EP 1128 061 A1 4

inside an engine room.

[0013] In particular, the method of fabricating the en-
gine fuel rail according to the invention can demonstrate
further conspicuous effects in enhancement of reliabili-

ty.

Fig. 1 is a perspective view of an electrical wiring of
an engine fuel rail according to the invention;

Fig. 2 is a perspective view showing a state wherein
the electrical wiring is securely held by reinforce-
ment blocks;

Fig. 3 is a perspective view of an oil delivery pipe of
the engine fuel rail according to the invention;

Fig. 4 is a perspective view of the engine fuel rail
according to the invention as a finished product; and
Fig. 5 is a partly cutaway perspective view of the
engine fuel rail according to the invention described
above.

[0014] Now, embodiments of the invention are de-
scribed hereinafter with reference to the accompanying
drawings.

[0015] These drawings show an embodiment of the
invention, and as shown in Figs. 4 and 5, a fuel rail ac-
cording to the embodiment comprises a base member
1 made of a synthetic resin, molded in the form of a rod
long from side to side, as a main body, wherein an oil
delivery path 2 is formed between opposite ends there-
of, and an electrical wiring 3 is embedded therein, and
four branching blocks 4 dedicated for four cylinders are
provided protuberantly on the right side and the left side
thereof, alternately, in a staggered arrangement in the
case of a 4-cylindered engine. Further, the base mem-
ber 1 has an opening at one end thereof to serve as a
socket 5 on an input side for the electrical wiring 3, and
the end face of respective branching blocks 4 has both
an opening to serve as a fixture mount 6 for respective
injectors (not shown) and an opening to serve as a sock-
et 7 on an output side for the electrical wiring 3.

[0016] The construction of the fuel rail is described in
more detail hereinafter in the order of steps of fabricating
the same, and a similar construction will be applicable
to the case of a 6-cylindered engine.

[0017] The electrical wiring 3 is formed by pressing a
copper sheet into a wiring configuration so as to regu-
larly activate a solenoid valve of four injectors, respec-
tively, and the wiring is arranged such that a length of
electrical wire 11 among five lengths of electrical wires,
parallel with each other, has positive polarity while the
other four lengths of electrical wires 12 have negative
polarity. Further, one end of any of the lengths of elec-
trical wires 11, 12 is projected inside the socket 5 on the
input side as an input terminal, and output terminals 11a
and 12a of the lengths of electrical wires 11, 12, respec-
tively, with positive polarity and negative polarity, re-
spectively, are projected inside the respective sockets
7 on the output side.

[0018] In forming the electrical wiring 3, connection
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ribs 15 for reinforcement are formed (refer to Fig. 1) in
preparation for a succeeding step, and removed by
press cutting upon completion of the succeeding step
(refer to Fig. 2). As shown in Fig. 2, in the succeeding
step, reinforcement blocks 17 for holding the lengths of
electrical wires 11, 12 running in parallel with each other
at given spacings are formed. The reinforcement blocks
17 in the aggregate may be molded in a block out of
necessity for positioning to prevent deformation occur-
ring at the time of a secondary molding (refer to Figs. 4
and 5) as the final molding, however, a minimum amount
of the synthetic resin is used by providing voids between
the respective reinforcement blocks 17 so that any ex-
cess in thickness of a final product can be eliminated.
For the synthetic resin used in the molding, a thermo-
plastic resin (for example, PPS) is used.

[0019] In molding of the oil delivery path 2 alongside
the electrical wiring 3, an oil delivery pipe 19 is molded
of the synthetic resin and the fixture mounts 6 for the
injectors are integrally molded therewith so as to be pro-
truded therefrom in a step of a primary molding as
shown in Fig. 3.

[0020] In molding of the final product (refer to Figs. 4
and 5), the oil delivery pipe 19 fitted with the sockets 7
on the output side, fabricated in the step of the primary
molding as described above, and the electrical wiring 3
fitted with the reinforcement blocks 17 are assembled
into a mold, thereby executing insert molding with the
synthetic resin.

[0021] As shown in the figures, the fuel rail F fabricat-
ed by molding as descried in the foregoing is a compo-
nent small in size and compact, thereby attaining signif-
icant reduction in fabrication cost. Further, a thickness
20 of the fuel rail, provided to a sufficient degree, togeth-
er with embedding of the oil delivery pipe 19 therein, has
enabled the fuel rail to have a stable shape in terms of
strength. In addition, use of two-pronged injectors and
omission of the cord have contributed to a safe connec-
tion condition without a risk of occurrence of electrical
leakage.

[0022] The features disclosed in the foregoing de-
scription, in the claims and/or in the accompanying
drawings may, both separately and in any combination
thereof, be material for realising the invention in diverse
forms thereof.

Claims

1. An engine fuel rail (F) comprising a base member
(1) molded from a synthetic resin, as a main body,
wherein an electrical wiring (3) is embedded in the
base member (1) so as to be in parallel and integral
with an oil delivery path (2), and a plurality of
branching blocks (4) are provided protuberantly on
the right side and the left side of the base member
(1), alternately, so as to be put to dedicated use by
respective cylinders of an engine; said base mem-
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ber (1) having an opening at one end thereof to
serve as a socket (5) on an input side for the elec-
trical wiring (3), while the end face of respective
branching blocks (4) has an opening to serve as a
fixture mount (6) for respective injectors and an 5
opening to serve as a socket (7) on an output side

for connection of the respective injectors with the
electrical wiring (3).

A method of fabricating an engine fuel rail (F) com- 10
prising the steps of:

integrally molding an oil delivery pipe (19) from

a synthetic resin, provided with a plurality of
openings to serve as a fixture mount (6) forre- 15
spective injectors, disposed on the right side
and the left side of an oil delivery path (2), al-
ternately;

forming an electrical wiring (3) by applying
press working to a metal sheet; 20
securely holding the electrical wiring (3) with a
plurality of reinforcement blocks (17) by insert
molding of the synthetic resin; and

molding the oil delivery pipe (19) integrally with

the electrical wiring (3) in a base member (1) of 25
the engine fuel rail (F), molded from the syn-
thetic resin, by means of insert molding, where-

by the base member (1) is provided with an
opening at one end thereof to serve as a socket

(5) on an input side for the electrical wiring (3), 30
and also provided with a plurality of branching
blocks (4) formed integrally therewith at the
side thereof, each having both an opening to
serve as the fixture mount (6) for the respective
injectors and an opening to serve as a socket 35
(7) on an output side for the electrical wiring (3).
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