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Description

TECHNICAL FIELD

[0001] The present invention relates to a fuel injector
delivery pipe, and more particularly to a fuel injector de-
livery pipe formed from an upper part which has an in-
verted substantially U-shaped vertical cross-section in
the longitudinal direction and a lower part with a substan-
tially U-shape which are overlapping at the side walls of
the parts, and the overlapping regions are integrated to-
gether by brazing (see for example US-A-4457280).

BACKGROUND ART

[0002] Fuel injection type internal combustion engines
temporarily store fuel from the fuel pump in a delivery
pipe, and supply fuel to each of the injectors by means
of the delivery pipe.
[0003] These delivery pipes comprise an upper part
with a substantially inverted U-shaped vertical cross-sec-
tion in the longitudinal direction with a top wall and two
side walls, and a lower part with a substantially U-shaped
vertical cross-section in the longitudinal direction with a
bottom wall and two side walls. The side walls of the
upper part and the side walls of the lower part are over-
lapped and mated together, and the overlapped regions
are integrated by brazing. (Refer to Japanese Patent Ap-
plication Laid Open No. H11-22575 or 2001-207934 for
example.)
[0004] Incidentally, the capacity of the delivery pipe for
fuel injectors must be fixed at a certain capacity in order
to prevent variation between engines caused by the
amount of fuel supplied to the injectors.
[0005] However, with the aforementioned convention-
al delivery pipes, the edge of the sides of one part such
as the upper part is inserted and contacts the bottom wall
of the lower part to set the mutually position of the upper
part and the lower part, and then in this condition, both
parts are joined by brazing, and therefore, when heated,
the region of contact may lift up and the desired standard
capacity may not be obtained.
[0006] Therefore, with the conventional delivery pipe,
when brazing, a tool is used to hold the upper part and
the lower part together, and thereby lifting caused by
heating can be prevented.
[0007] Therefore, during the delivery by brazing proc-
ess, an operation to attach the tool and an operation to
remove the tool are necessary, and therefore the oper-
ation is complex.
[0008] With the foregoing in view, an object of the
present invention is to provide a fuel injector delivery pipe
which increases the efficiency of the operation by elimi-
nating the need for a tool to hold the upper part and the
lower part together and thus eliminating the operation of
attaching the tool and removing the tool.

DISCLOSURE OF THE INVENTION

[0009] In order to achieve the aforementioned object,
the fuel injector delivery pipe characterized by comprising
an upper part with a substantially inverted U-shaped ver-
tical cross-section in the longitudinal direction formed
with a top wall and two side walls, and a lower part with
a substantially U-shaped vertical cross-section in the lon-
gitudinal direction formed with a bottom wall and two side
walls, and the fuel injector delivery pipe is characterized
in that locking parts are formed in both side walls of the
upper part and in both side walls of the lower part for
mutually locking together the walls, and the locking parts
are locked together to temporarily retain the upper part
and the lower part together which are then integrated by
brazing, and the fuel injector delivery pipe is character-
ized in that the locking part comprises recesses or holes,
formed in one of the overlapping side wall surfaces, and
protrusions which engage with the recesses or holes
formed in the other overlapping side wall surface, and
the recesses or holes are formed to be appropriately long-
er in the longitudinal direction of the delivery pipe than
the protrusions.
[0010] With the present invention, the upper part and
the lower part are locked together by the locking parts in
the respective side walls. Therefore, during brazing, the
positional relationship of the upper part and the lower
part will not shift during heating and a delivery pipe with
the desired rated capacity can be obtained.

BRIEF DRSCRIPTION OF THE DRAWINGS

[0011]

Fig. 1 is a perspective view showing the fuel injector
delivery pipe of the present invention, and in the fig-
ure, the lower part is shown on top and the upper
part is shown below;
Fig. 2 is a cross-section view of the section along
line A-A in Fig. 1, and in this figure, the lower part is
shown on the bottom and the upper part shown on
the top;
Fig. 3 is an enlarged cross-section view showing the
locking part of Fig. 2;
Fig. 4 is a cross-section view showing another em-
bodiment of the locking part of the present invention;
and
Fig. 5 is a cross-section view showing another em-
bodiment of the upper part and lower part of the
present invention.

BEST MODE FOR CARRYING OUT THE INVENTION

[0012] The present invention will be described below
based on the preferred embodiments shown in the draw-
ings.
[0013] This delivery pipe has a case 1 comprising an
upper part 2 and a lower part 3.
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[0014] The upper part 2 has a vertical cross-section in
the longitudinal direction of the case 1 which forms an
inverted substantially U-shape as shown in Fig. 2, and
thereby is comprising a top wall 2a and two side walls
2b, 2b. Furthermore, end walls 2c, 2c are formed at both
ends in the longitudinal direction of the upper part 2.
[0015] Similarly, the lower part 3 also has a vertical
cross-section in the longitudinal direction of the case 1
which forms a substantially U-shape as shown in Fig. 2,
and thereby is comprising a bottom wall 3a, and two side
walls 3b, 3b. Furthermore, end walls 3c, 3c are formed
at both ends in the longitudinal direction of the lower part
3.
[0016] As shown in Fig. 1, the upper part 2 has a plu-
rality of half arc shaped recesses 4 (2 in each for this
embodiment) formed in both of the side walls 2b, 2b ex-
tending to the top wall 2a.
[0017] Furthermore, both side walls 2b, 2b of the upper
part 2 have holes 5 and as shown in Fig. 2 and Fig. 3 in
a plurality of locations (three locations each in this em-
bodiment) as the locking part. These holes 5 may be
circular, or elliptical with the length parallel to the longi-
tudinal direction of the case as shown in Fig. 1, or even
rectangular.
[0018] On one hand, as shown in Fig. 1, a plurality
(four in this embodiment) of crank shaped brackets 6 are
attached to the bottom wall 3a of the lower part 3, a plu-
rality (three in this embodiment) of recesses 7 are formed
all along the bottom wall 3a and one side wall 3b, and a
plurality (three in this embodiment) of recesses 7 are
formed along the bottom wall 3a and the other side wall
3b. Furthermore, as shown in Fig. 1 and Fig. 2, injector
cups 8 pass through each of these recesses 7. Further-
more, a plurality (two in this embodiment) of half arc
shaped recesses 9 are formed in one of the side walls
3b, and a plurality (two in this embodiment) of recesses
9 are also formed in the other side wall 3b.
[0019] Furthermore, as shown in Fig. 2 and Fig. 3, out-
ward protruding protrusions 10 are formed as locking
parts in each of a plurality (three each in this embodiment)
of locations in both of the side walls 3b, 3b of the lower
part 3. These protrusions 10 may be round, may be sub-
stantially elliptical extending in the longitudinal direction
of the case 1, or may be rectangular.
[0020] The upper part 2 and lower part 3 which have
this construction are mated together by inserting the side
wall 3b and the end wall 3c of the lower part 3 into the
side walls 2b and end walls 2c of the upper part 2, and
as shown in Fig. 2, the protrusions 10 of the lower part
3 engage and lock together with the holes 5 of the upper
part 2. Furthermore, in this condition, the upper part 2
and the lower part 3 are heated and brazed.
[0021] Furthermore, case 1 having this construction is
mounted on the intake manifold by brackets 6, and the
ends of the injectors (not shown in the drawings) which
are attached to the injector cups 8 face into each of the
channels in the intake manifold.
[0022] Note, in Fig. 1, number 11 identifies a fuel sup-

ply line which is attached to the side wall or the like of
the case 1, and number 12 identifies a bracket which
supports the wire harness or the like.
[0023] In the aforementioned embodiment, holes 5 are
formed in the side walls 2b of the upper part 2 as one
side of the locking part which forms a locking means for
locking together the side walls 2b of the upper part 2 and
the side walls 3b of the lower part 3, but as shown in Fig.
4, recesses 5a may replace these holes 5.
[0024] Furthermore, in the aforementioned embodi-
ment, holes 5 are formed in the upper part 2, and protru-
sions 10 are formed in the lower part 3, but it is also
acceptable for protrusions to be formed in the upper part
2, and holes or recesses to be formed in the lower part 3.
[0025] Furthermore, the holes or recesses of the afore-
mentioned locking part are large enough to accommo-
date the protrusions which engage therein, and prefera-
bly are slightly larger than the protrusions to make as
tight of a fit as possible, but may be appropriately longer
than the protrusions in the longitudinal direction of the
case 1. With this construction, even if there is a small
amount of manufacturing error between the parts in the
longitudinal direction, the corresponding protrusions will
positively be able to engage.
[0026] Furthermore, the substantially U-shaped cross-
section or the inverted substantially U-shaped cross-sec-
tion referred to in this invention also includes the shape
of the lower part 3 which has a step midway as shown in
Fig. 5.

INDUSTRIAL APPLICABILITY

[0027] The fuel injector delivery pipe of the present in-
vention described above can be appropriately used as a
delivery pipe for a fuel injector type internal combustion
engine which temporarily stores fuel from the fuel pump
in a delivery pipe and supplies the fuel to each of the
injectors through this delivery pipe.

Claims

1. A fuel injector delivery pipe comprising an upper part
with a substantially inverted U-shaped vertical cross-
section in the longitudinal direction formed with a top
wall and two side walls, and a lower part with a sub-
stantially U-shaped vertical cross-section in the lon-
gitudinal direction formed with a bottom wall and two
side walls,
wherein locking parts are formed in both side walls
of the upper part and in both side walls of the lower
part for mutually locking together the walls, and the
locking parts are locked together to temporarily re-
tain the upper part and the lower part together which
are then integrated by brazing,
the fuel injector delivery pipe characterized in that
the locking part comprises recesses or holes, formed
in one of the overlapping side wall surfaces, and pro-
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trusions which engage with the recesses or holes
formed in the other overlapping side wall surface,
and the recesses or holes are formed to be appro-
priately longer in the longitudinal direction of the de-
livery pipe than the protrusions.

Patentansprüche

1. Zuleitungsrohr für eine Kraftstoffeinspritzvorrich-
tung, umfassend:

einen oberen Teil mit einem im wesentlichen
umgekehrt U-förmigen Vertikal-Querschnitt in
der Längsrichtung mit Bildung einer oberen
Wand und zwei Seitenwänden, und einen unte-
ren Teil mit einem im wesentlichen U-förmigen
Vertikal-Querschnitt in der Längsrichtung mit
Bildung einer unteren Wand und zwei Seiten-
wänden,
wobei Verriegelungsteile in beiden Seitenwän-
den des oberen Teils und in beiden Seitenwän-
den des unteren Teils für die gegenseitige Ver-
riegelung der Seitenwände ausgebildet sind,
und die Verriegelungsteile zusammen verriegelt
sind, um den oberen Teil und den unteren Teil
vorübergehend zusammenzuhalten, die dann
durch Verlöten verbunden werden,
wobei das Zuleitungsrohr für die Kraftstoffein-
spritzvorrichtung dadurch gekennzeichnet
ist, dass der Verriegelungsteil Ausnehmungen
oder Schlitze umfasst, die in einer der überlap-
penden Seitenwände ausgebildet sind und Vor-
sprünge, die in Ausnehmungen oder Schlitze in
der anderen überlappenden Seitenwand ein-
greifen, und die Ausnehmungen oder Schlitze
in der Längsrichtung des Zuleitungsrohrs ent-
sprechend länger ausgebildet sind als die Vor-
sprünge.

Revendications

1. Tuyau d’alimentation d’injecteur de carburant com-
prenant une partie supérieure avec une section ver-
ticale sensiblement en forme de U inversé dans la
direction longitudinale formée avec une paroi supé-
rieure et deux parois latérales, et une partie inférieu-
re avec une section verticale sensiblement en forme
de U dans la direction longitudinale formée avec une
paroi inférieure et deux parois latérales,
dans lequel des parties de verrouillage sont formées
dans les deux parois latérales de la partie supérieure
et dans les deux parois latérales de la partie infé-
rieure pour verrouiller mutuellement ensemble les
parois, et les parties de verrouillage sont verrouillées
ensemble pour retenir temporairement ensemble la
partie supérieure et la partie inférieure qui sont en-

suite intégrées par brasage,
le tuyau d’alimentation d’injecteur de carburant étant
caractérisé en ce que la partie de verrouillage est
composée d’évidements ou de trous, formés dans
l’une des surfaces de paroi latérale se chevauchant,
et de saillies qui viennent en prise avec les évide-
ments ou les trous formées dans l’autre surface de
parois latérale se chevauchant, et les évidements
ou trous sont formés pour être de manière appro-
priée plus longs dans la direction longitudinale du
tuyau d’alimentation que les saillies.
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