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CONNECTOR MEMBER 

CROSS-REFERENCE TO RELATED 
APPLICATION 

0001. This application claims priority from Japanese 
Patent Application No. 2013-21040 filed with the Japan 
Patent Office on Feb. 6, 2013, the entire content of which is 
hereby incorporated by reference. 

BACKGROUND 

0002 1. Technical Field 
0003. This disclosure relates to a connector member used 
for a coupling structure of a pipeline. 
0004 2. Related Art 
0005 Pipeline blocks that include pipelines are used in a 
hydraulic pressure circuit, a fluid Supply circuit, or the like. 
The pipe line blocks face one another and the pipe lines 
included in the respective pipeline blocks are coupled to one 
another so as to form a continuous pipeline. For example, the 
coupling structures of the pipe line and the pipe line blocks 
are employed in a hydraulic pressure circuit for an automatic 
transmission of an automobile or a coolant circulation circuit 
for an air conditioner. 
0006. In coupling the pipe lines between the pipe line 
blocks, to ensure seal performance while facilitating the cou 
pling operation, a pipe-shaped connector member is inter 
posed between the pipe line blocks in many cases. The con 
nector member is, for example, formed by injection molding 
of a synthetic resin. 
0007 For example, JP-A-2005-207463 discloses the fol 
lowing technique. Lines (an outlet and a coupling hole) of a 
liquid tank and a double-pipe joint block to be coupled 
together are coupled with each other. A pipejoint (a connector 
member) is clamped between joining Surfaces of the liquid 
tank and the double-pipe joint block. The connector member 
includes a flange portion at an outer periphery of an interme 
diate portion in a longitudinal direction. Coupling pipe por 
tions at both ends of the connector member are inserted into 
open ends of respective lines with O-rings. The flange portion 
of the connector member is housed in an annular-shaped 
housing depressed portion disposed at the block. In this state, 
the connector member is clamped between joining Surfaces of 
the liquid tank and the double-pipe joint block. The patent 
publication discloses that cost reduction can be achieved with 
a simple configuration using the connector member and the 
coupling structure. 

SUMMARY 

0008. A connector member (the present connector mem 
ber) according to this disclosure includes: a hollow pipe 
shaped portion molded by injection molding of a synthetic 
resin; two ring-shaped seal grooves disposed at an outer 
peripheral Surface of the pipe-shaped portion; and a ring 
shaped gate mark formed at a region close to a pipe end with 
respect to the seal groove, the ring-shaped gate mark being 
formed at an inner peripheral Surface side of the pipe-shaped 
portion. 

BRIEF DESCRIPTION OF DRAWINGS 

0009 FIG. 1 is a partial cross-sectional view illustrating a 
connector member according to a first embodiment of this 
disclosure; 
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0010 FIGS. 2A and 2B are cross-sectional views illustrat 
ing a pipeline of a pipeline block coupled by the connector 
member according to the first embodiment; 
0011 FIG. 3 is a cross-sectional view of an injection mold 
of the connector member according to the first embodiment; 
0012 FIG. 4 is a cross-sectional view illustrating a state 
where the injection mold of the connector member according 
to the first embodiment is opened; and 
0013 FIG. 5 is a partial cross-sectional view illustrating a 
connector member according to a second embodiment of this 
disclosure. 

DETAILED DESCRIPTION 

0014. In the following detailed description, for purpose of 
explanation, numerous specific details are set forth in order to 
provide a thorough understanding of the disclosed embodi 
ments. It will be apparent, however, that one or more embodi 
ments may be practiced without these specific details. In other 
instances, well-known structures and devices are schemati 
cally shown in order to simplify the drawing. 
0015 The inventors have examined molding such a con 
nector member by injection molding of a synthetic resin. 
Under the examination, the inventors have found that manu 
facturing the connector member by injection molding of a 
conventional resin makes Sufficiently enhancing the pressure 
resistance of the connector member difficult. If the pressure 
resistance of the connector member is insufficient, the con 
nector member is damaged under internal pressure. This may 
result in losing functionality of the hydraulic pressure circuit. 
0016. An object of this disclosure is to provide a connector 
member made of synthetic resin excellent in pressure resis 
tance strength. 
0017. In this disclosure, a pipe-shaped portion of the con 
nector member is manufactured by injection molding of the 
synthetic resin. A gate for injection molding of the synthetic 
resin is a ring-shaped gate (such as a disk gate). The gate is 
disposed at a pipe end side with respect to a seal groove of the 
connector member. 
0018. A connector member (the present connector mem 
ber) according to an embodiment of this disclosure includes: 
a hollow pipe-shaped portion molded by injection molding of 
a synthetic resin; two ring-shaped seal grooves disposed at an 
outer peripheral Surface of the pipe-shaped portion; and a 
ring-shaped gate mark formed at a region close to a pipe end 
with respect to the seal groove, the ring-shaped gate mark 
being formed at an inner peripheral Surface side of the pipe 
shaped portion. 
0019. It is preferable that, when a distance between the 
two seal grooves is denoted by L and an inner diameter of the 
pipe-shaped portion is denoted by D. L/D-3 be satisfied. It is 
also preferable that the gate mark beformed at a pipe end of 
the pipe-shaped portion. The gate mark may be formed at an 
inner peripheral Surface of the pipe-shaped portion. 
0020. In the present connector member, the pipe-shaped 
portion may include a tapered distal end portionina pipe axial 
direction. 
0021. In the present connector member, the pipe-shaped 
portion may be formed by injection molding from an inner 
peripheral Surface side of the pipe-shaped portion using a disk 
gate. 
0022. The present connector member may further include: 
a plurality of the pipe-shaped portions disposed approxi 
mately parallel; and a plate-shaped coupling portion that 
couples between the plurality of pipe-shaped portions. The 
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plurality of pipe-shaped portions and the coupling portion 
may be integrally molded by injection molding of the Syn 
thetic resin. In this case, the coupling portion may include a 
weld generated during injection molding of the synthetic 
resin. 
0023. With this connector member, a pressure resistance 
strength of the connector member made of a synthetic resin 
can be enhanced. When the relationship between the distance 
L between the two seal grooves and the inner diameter D of 
the pipe-shaped portion satisfies L/D-3, the pressure resis 
tance strength can be increased even if a connector member 
has a thin and long pipe-shaped portion. 
0024. Furthermore, forming the gate mark at the pipe end 
of the pipe-shaped portion simplifies the structure of a metal 
lic mold used for injection molding. This is advantageous in 
terms of production efficiency and a production cost. 
0.025 Embodiments of this disclosure are now described 
with an exemplary connector member used for a hydraulic 
pressure circuit for an automatic transmission of an automo 
bile with reference to the accompanying drawings. This dis 
closure is not limited to the embodiments described below. 
This disclosure can be embodied as another embodiment. 

First Embodiment 

0026. In FIG. 1, a connector member 1 according to a first 
embodiment of this disclosure is illustrated. The cross-sec 
tional view of the connector member 1 is illustrated at the 
upper halfportion of FIG. 1 while the external view of the 
connector member 1 is illustrated at the lower halfportion of 
FIG. 1. The connector member 1 is a member made of syn 
thetic resin. The connector member 1 is formed in a straight 
pipe shape with a cylindrical cross section. That is, in this 
embodiment, the connector member 1 is mainly configured 
by a hollow pipe-shaped portion 10. 
0027. The pipe-shaped portion 10 of the connector mem 
ber 1 includes respective seal grooves 11 near both end por 
tions in a longitudinal direction. The connector member 1 
according to this embodiment includes the two seal grooves 
11. The seal groove 11 is a ring-shaped groove with a groove 
cross section of an approximately rectangular shape. An 
O-ring, which will be described below, is mounted to the seal 
groove 11 to seal between the connector member 1 and an 
inner peripheral surface of a pipeline 31 or 41. The connector 
member 1 according to this embodiment includes a pipe 
shaped portion 10 with a tapered distal end portion in a 
longitudinal direction (the pipe axial direction). This allows 
the connector member 1 to be easily inserted into the pipe 
line. 
0028. In the connector member 1 according to this 
embodiment, L/D=6 is satisfied when L denotes a distance 
between the two seal grooves 11 and D denotes an inner 
diameter of the pipe-shaped portion 10. L/D is preferably 
more than 3 and more preferably equal to or more than 4. A 
greater L/D has an advantage interms of a pressure resistance. 
0029. The connector member 1, as will be described 
below, is formed by injection molding of a synthetic resin. 
The connector member 1 includes a gate mark 12 that corre 
sponds to a gate from which a resin is injected during injec 
tion molding. The gate mark 12 is formed in a ring shape at an 
inner peripheral Surface side (one of an inner peripheral Sur 
face and an end surface) of the pipe-shaped portion 10 of the 
connector member 1. That is, during molding of the pipe 
shaped portion 10, a resin is injected into an injection mold 
cavity through a disk gate coupled to the inner peripheral 
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surface side of the pipe-shaped portion 10. The gate mark 12 
is formed at the end portion (that is, a position close to a pipe 
end) of the pipe-shaped portion 10 of the connector member 
1 in the longitudinal direction (the pipe axial direction). Espe 
cially, the gate mark 12 is formed in a region close to the pipe 
end in the pipe axial direction with respect to the seal groove 
11. 
0030 Especially, in the connector member 1 according to 
this embodiment, the gate mark 12 is formed at the pipe end 
of the pipe-shaped portion 10 in the pipe axial direction. By 
configuring an injection mold for injection molding such that 
the gate mark 12 is formed at the pipe end of the pipe-shaped 
portion, the structure of the injection mold is simplified. This 
is preferred since production efficiency is enhanced. 
0031. In the connector member 1 according to this 
embodiment, the gate mark 12 is formed at the inner periph 
eral surface of the pipe-shaped portion 10. That is, the disk 
gate can be easily cut by performing injection molding with 
the disk gate being coupled to the inner peripheral Surface of 
the pipe-shaped portion 10. Forming the gate mark 12 at the 
inner peripheral surface of the pipe-shaped portion 10 does 
not cause the gate mark 12 where the disk gate has been cut to 
protrude to the distal surface of the pipe-shaped portion 10. 
Accordingly, the pipe-shaped portion 10 is molded to have a 
more precise dimension in the longitudinal direction. As long 
as the gate mark 12 is disposed at the inner peripheral Surface 
side of the pipe-shaped portion 10, the gate mark 12 may be 
formed on the end surface of the pipe-shaped portion 10 (the 
pipe end surface). 
0032. A synthetic resin constituting the connector mem 
ber 1 is not especially limited insofar as the synthetic resin is 
a resin that can be molded by injection molding. As the 
synthetic resin, preferably, for example, a thermoplastic resin 
Such as an olefin-based resin (such as a polypropylene resin), 
a polyamide resin, an acrylonitrile butadiene styrene resin, a 
thermosetting resin Such as a melamine resin, a rubber, and a 
thermoplastic elastomer can be used. The connector member 
1 according to this embodiment is formed by a polyamide 
CS1. 

0033. A state where the pipeline of the hydraulic pressure 
circuit is coupled with the connector member 1 will be 
described with reference to FIGS 2A and 2B. In FIGS 2A 
and 2B, the partial pipeline blocks 3 and 4 are illustrated by 
a cross section while the connector member 1 is illustrated by 
an external view. Respective pipelines 31 and 41 are formed 
in the interior of the pipeline blocks 3 and 4. The plurality of 
pipeline blocks 3 and 4 is disposed so as to face each other 
with a predetermined positional relationship. The interior 
pipelines of the plurality of pipeline blocks 3 and 4 commu 
nicate with one another to make a continuous pipeline. The 
pipeline blockS3 and 4 are typically constituted, for example, 
by an iron-based alloy, an aluminum alloy, or a synthetic 
resin. The pipeline blocks 3 and 4 preferably include a plu 
rality of pipe lines 31 and 41. The pipe lines 31 and 41 are 
formed by, for example, machining typically. 
0034. The connector member 1 is interposed between the 
pipeline blocks 3 and 4, which mutually face, to couple the 
pipeline 31 and the pipeline 41. This embodiment includes 
the pipeline block 3 at a pressure control valve side and the 
pipe line block 4 at a plumbing side. The pipeline blocks 3 
and 4 respectively include pipe lines 31 and 41 inside by 
boring. As illustrated in FIG. 2A, the connector member 1 is 
disposed so as to enter the pipelines 31 and 41. The pipeline 
blocks 3 and 4 are disposed opposingly. Then, the pipeline 31 
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and the pipe line 41 at mutually facing position are coupled 
through the connector member 1. 
0035. With the connector member 1, sealing materials 
(O-rings) 2 are attached to the two seal grooves 11. Both ends 
portions of the pipe-shaped portion 10 of the connector mem 
ber 1 are inserted into the respective pipeline 31 and the pipe 
line 41. This couples the pipe line 31 and the pipe line 41 
(FIG. 2B). That is, the two sealing materials (the O-rings) 2 
seal between outer peripheral surfaces of the pipe-shaped 
portion 10 of the connector member 1 and inner peripheral 
surfaces of the pipelines 31 and 41. 
0036 Insofar as a sealing portion can be sufficiently 
sealed, the sealing material 2 is not limited to the O-ring, but 
may be another sealing material and another sealing structure. 
For example, by postforming an elastomeric material to the 
seal groove 11, the sealing material 2 may be integrally 
molded to the seal groove 11. 
0037 According to this embodiment, the pipelines 31 and 
41 disposed at the respective pipeline blocks 3 and 4 form a 
step shape near the end surfaces of the pipeline blocks 3 and 
4. This step shape is to prevent or reduce the inserted connec 
tor member 1 from entering one pipeline excessively. If over 
insertion of the connector member 1 can be reduced, the 
shape of the pipe lines 31 and 41 may be a straight pipe 
without a step shape. In FIG. 2B, the assembled pipe line 
blocks 3 and 4 are illustrated. In the example illustrated in the 
drawing, a small clearance is ensured between the pipe line 
blocks 3 and 4. However, the pipeline blocks 3 and 4 may be 
assembled such that the facing surfaces are brought into close 
contact with one another. 

0038 A method for manufacturing the connector member 
1 will be described. The connector member 1 is manufactured 
by injection molding of a resin. FIG. 3 illustrates a metallic 
mold used for the injection molding of the connector member 
1. FIG. 3 is a schematic cross-sectional view of a closed 
metallic mold. The metallic mold includes one set of cavity 
molds D1, D2, and D3 that define the cavity. The cavity has an 
inner Surface shape matching the outer Surface shape of the 
connector member 1. The cavity molds D1, D2, and D3 
internally include a column-shaped core mold C1. The core 
mold C1 has a shape almost the same as the inner Surface 
shape of the connector member 1. FIG.3 and FIG. 4 illustrate 
the cavity molds D1, D2, and D3 and the core mold C1 in 
cross-sectional views. In this embodiment, the cavity mold 
D1 and the cavity molds D2 and D3 are divided at a surface 
that becomes one end surface of the connector member 1. The 
cavity molds D2 and D3 are divided at a surface including a 
central axis of the connector member 1. The cavity molds D1, 
D2, and D3 and the core mold C1 include an opening and 
closing mechanism or a slide mechanism as necessary to 
allow an injection molding and a removal of a molded prod 
uct. The detailed illustration and descriptions are omitted. 
0039. A fluid resin is injected from a sprue disposed at the 
cavity mold D1 on the right side in FIG.3. The end surface of 
the core mold C1 and the cavity mold D1 are disposed to 
define a small clearance between them with the metallic mold 
being closed. This defines the disk shaped space continuous 
with the sprue. The outer periphery of the disk-shaped space 
is coupled to an inner peripheral of a cavity, which is a space 
where the connector member 1 is to be formed. That is, a resin 
injected from the sprue passes through a disk gate defined by 
the end surface of the core mold C1 and the cavity mold D1 
and is supplied to the cavity where the connector member 1 is 
to be formed. 
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0040. The fluid resin is supplied from the disk gate to the 
cavity, where the connector member 1 is to be formed, cylin 
drically and continuously. This consequently suppresses gen 
eration of weld at the pipe-shaped portion 10 of the connector 
member 1 to be molded. 

0041. The resin is filled in the cavity and is hardened. After 
that, the mold is opened as illustrated in FIG. 4 to remove the 
molded product (the connector member 1). Then, a disk gate 
part G is removed from the connector member 1. Accord 
ingly, the connector member 1 forms the gate mark 12 having 
a ring shape where the diskgate part G was coupled. Thus, the 
connector member 1 according to this embodiment is 
obtained. 

0042. A time point concerning the mold opening/the 
removal of the molded product and separation of the disk gate 
part G can be set at various time points. For example, by 
utilizing the slide mechanism of the metallic mold, the time 
points of the injection molding and sliding of the metallic 
mold may be adjusted. For example, before the mold opening, 
the disk gate part G may be separated inside of the metallic 
mold, then the metallic mold may be opened, and Subse 
quently the molded product may be removed. Alternatively, 
by utilizing the slide mechanism of the metallic mold, the 
time points of the opening of the metallic mold and the sliding 
of the metallic mold may be adjusted. For example, when the 
mold is opened to remove the molded product, the disk gate 
part G may be separated. Alternatively, after the injection 
molding, the molded product may be removed with a disk 
gate part G still integrated with the portion of the resin to be 
the connector member 1. The disk gate part G may be sepa 
rated from the connector member 1 in a post process. 
0043. According to this embodiment, for example, the 
cavity mold D1 is opened with the cavity molds D2 and D3 
still closed after the injection molding. In this state, the core 
mold C1 is slid along the pipe axial direction while being 
pushed toward the cavity mold D1. This cuts off the disk gate 
part G. Then, the cavity molds D2 and D3 are opened, and the 
connector member 1 is removed from the core mold C1. Thus, 
the molded product is removed. 
0044 An action and effect that the above-described con 
nector member 1 achieves will be described. The pipe-shaped 
portion 10 of the connector member 1 is formed by injection 
molding using a disk gate. This Substantially avoids (reduces) 
a weld at the pipe-shaped portion 10. This contributes to 
improvement in the pressure resistance strength of the con 
nector member 1. 

0045. The gate mark 12 is formed at an inner peripheral 
surface side of the pipe-shaped portion 10 of the connector 
member 1. The gate mark 12 is formed at a region close to the 
pipe end in the pipe axial direction of the pipe-shaped portion 
10 with respect to the seal groove 11. This also contributes to 
improvement in the pressure resistance strength of the con 
nector member. A mechanism that the position of the gate 
mark 12 contributes to the pressure resistance strength will be 
described. 

0046. The gate mark 12 is formed by mechanically break 
ing the resin, which is molded continuously toward the 
molded product body from the disk gate. Accordingly, a 
stretched and torn resin and/or a cut resin remain(s)at the gate 
mark 12. Therefore, the gate mark 12 includes a defect that 
could possibly be the origin of damage, rupture, and break. If 
pressure and/or conditions regarding strength become(s) 
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severe, for example, a break originating from the gate mark 12 
may occur. That is, the strength of the connector member 1 
may be impaired. 
0047. However, with the connector member 1 according to 

this embodiment, the gate mark 12 is formed at the region 
close to the pipe end with respect to the seal groove 11 of the 
pipe-shaped portion 10. Even if pressure is applied to the 
hydraulic pressure circuit, high stress is less likely to occurat 
the region. In an interval region between the two seal grooves 
11 of the pipe-shaped portion 10, a large pressure difference 
occurs between the inside and the outside of the pipe. There 
fore, high pressure in accordance with the pressure difference 
occurs at the interval region. However, in the region close to 
the pipe end with respect to the seal groove 11, pressure 
difference does not substantially occur between the inside 
and the outside of the pipe. Therefore, stress applied to this 
region is less likely to increase. Thus, forming the gate mark 
12 at the region close to the pipe end with respect to the seal 
groove 11 can maintain stress applied to the gate mark 12 low. 
This improves the pressure resistance strength of the connec 
tor member 1. 

0048. At the formation part of the seal groove 11 in the 
pipe-shaped portion 10, the pipe wall of the pipe-shaped 
portion 10 is thin compared with other parts. This possibly 
causes stretching or deformation of the pipe wall of formation 
part of the seal groove 11 (the pipe wall of the seal groove 11) 
during separation of the disk gate from the connector member 
1. This deformation can also possibly be one cause of impair 
of the pressure resistance strength of the connector member 1. 
With the connector member 1 according to this embodiment, 
the gate mark 12 is formed at the region close to the pipe end 
with respect to the seal groove 11 of the pipe-shaped portion 
10. This allows a force applied to the pipe wall of the seal 
groove 11 when the disk gate is separated to be less. This 
prevents (reduces) deformation of the pipe wall of the seal 
groove 11. Consequently, the pressure resistance strength of 
the connector member 1 is enhanced. 

0049. In the case where a disk gate is disposed at an inner 
peripheral surface of the pipe-shaped portion 10, a step dif 
ference that sandwiches the gate mark 12 of the disk gate 
occurs at the inner peripheral Surface of the pipe-shaped 
portion 10 in many cases. The step difference can also possi 
bly be one cause of impair of the pressure resistance strength 
of the connector member 1 due to concentration of stress 
generated against internal pressure. With the connector mem 
ber 1, the gate mark 12 is formed at the region close to the pipe 
end with respect to the seal groove 11 of the pipe-shaped 
portion 10. Accordingly, stress caused by the internal pres 
Sure is less likely to occur at the formation part of the gate 
mark 12. Therefore, stress concentration also is less likely to 
occur in the part. This allows stress applied to the formation 
part of the gate mark 12 to be maintained low. Consequently, 
the pressure resistance strength of the connector member 1 is 
enhanced. 

0050. With the connector member 1 according to this 
embodiment, it is preferred that the relationship between a 
distance L, which is a distance between the two seal grooves 
11, and an inner diameter D, which is an inner diameter of the 
pipe-shaped portion 10, satisfy L/D-3. This effectively 
improves the pressure resistance strength of a thin and long 
pipe-shaped portion 10 (the connector member 1). Injection 
molding using a disk gate allows forming the thin and long 
pipe-shaped portion 10 (the connector member 1) with L/D 
exceeding 3. In this case, in terms of mold releasability of a 
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core mold, the metallic mold is configured to dispose the disk 
gate at the center of the pipe-shaped portion 10 in the longi 
tudinal direction generally. In contrast to this, in this disclo 
Sure, the metallic mold is configured to dispose the disk gate 
close to the pipe end of the pipe-shaped portion 10 with 
respect to the seal groove 11. Use of such metallic mold 
allows enhancing the pressure resistance strength of the con 
nector member 1 with the thin and long pipe-shaped portion 
10. 
0051. This disclosure is not limited to the above embodi 
ments. This disclosure includes various modified embodi 
ments. Other embodiments of this disclosure are described 
below by mainly referring to the differences from the above 
embodiments. Detailed descriptions of components similar to 
those described in the above embodiments are omitted. The 
plurality of embodiments in this disclosure may be imple 
mented by combining one part thereof with other or replacing 
one part thereof with other. 

Second Embodiment 

0.052 FIG.5 illustrates a connector member 5 according to 
a second embodiment of this disclosure. The connector mem 
ber 5 according to this embodiment includes two pipe-shaped 
portions 50 and a plate-shaped coupling portion 53. The two 
pipe-shaped portions 50 are disposed approximately parallel. 
The plate-shaped coupling portion 53 couples between the 
two pipe-shaped portions 50. The two pipe-shaped portions 
50 are integrally molded with the coupling portion 53. Thus, 
the connector member according to this disclosure may 
include a plurality of pipe-shaped portions. For example, 
disposing two, three, or four pipe-shaped portions at the con 
nector member allows coupling two, three, or four pipe lines 
at a time. This enhances efficiency of the coupling operation. 
0053 According to this embodiment, the plate-shaped 
coupling portion 53 is coupled to a part near the center of the 
pipe-shaped portion 50 of the connector member 5 in the 
longitudinal direction. This coupling portion 53, like the con 
nector member disclosed in JP-A-2005-207463, functions for 
positioning between the connector member 5 and the pipe 
line in the longitudinal direction. 
0054 With the connector member 5 according to this 
embodiment, the two pipe-shaped portions 50 include each 
one of gate marks 52 of the disk gates. The position of the gate 
mark 52 in the pipe axial direction is a position slightly away 
from the end surface of the pipe-shaped portion 50 in the 
region close to the end Surface (the pipe end) of the pipe 
shaped portion 50 with respect to a seal groove 51. The gate 
mark 52 is formed at the inner peripheral surface of the 
pipe-shaped portion 50. Thus, the gate mark 52 may be 
formed at a position slightly away from the end surface of the 
pipe-shaped portion 50. Even such connector member 5 fea 
tures high pressure resistance strength. 
0055 According to this embodiment, the two pipe-shaped 
portions 50 include the gate mark 52 of the disk gate at one 
side of the end portions (for example, the end portion on the 
right side in FIG. 5). The gate marks 52 of the respective 
pipe-shaped portions 50 may be formed at mutually opposite 
end portions (for example, the end portion on the right side 
and the end portion on the left side in FIG. 5). However, it is 
preferable to form the gate marks 52 at one side of the end 
portions in the two pipe-shaped portions 50 as illustrated in 
FIG. 5. This allows a resin, which flows from the formation 
part (cavity) of the two pipe-shaped portions 50 to the forma 
tion part (cavity) of the coupling portion 53, to flow approxi 
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mately at the same time point during manufacture of the 
connector member 5. This allows forming a weld at the for 
mation part (cavity) of the coupling portion53. Consequently, 
generation of weld at the pipe-shaped portion 50 is Sup 
pressed. This is preferred especially interms of improving the 
pressure resistance strength. 
0056. The connector member may have another part in 
addition to a hollow pipe-shaped portion. Another exemplary 
part includes a flange portion to prevent or reduce over inser 
tion of the connector member to the pipe line, a coupling 
portion according to the second embodiment, and a key por 
tion to prevent incorrect assembly of the connector member. 
0057. A specific applicable field of the connector member 
according to this disclosure is not especially limited. The 
connector member according to this disclosure is applicable 
to a variety offields insofar as the connector member made of 
a synthetic resin is applicable. For example, the connector 
member according to this disclosure, for example, can be 
used for a pipeline block Such as a hydraulic pressure circuit, 
a refrigerant tubing, a cooling water circulation system, a 
pressure transmission system, and a flow regulating valve. 
Further, various pipelines of the pressure transmission circuit 
not only a pipeline of a circuit for transmitting a fluid pressure 
Such as an oil pressure and a hydraulic pressure but also a pipe 
line of a circuit for transmitting gas pressure Such as air 
pressure or similar pipeline can be coupled by the connector 
member according to this disclosure. 
0058. The connector member according to this disclosure, 
for example, can be used for coupling a pipeline disposed at 
a pipe line block. Thus, the connector member according to 
this disclosure provides a high industrial utility value. The 
connector member according to the embodiments may be the 
following first to third connector members. The first connec 
tor member is molded to a shape with a hollow pipe-shaped 
portion by injection molding of a synthetic resin. The con 
nector member is used for a pressure transmission circuit. The 
connector member includes two ring-shaped seal grooves at 
an outer peripheral Surface of the pipe-shaped portion. An 
injection molding of a resin is performed from an inner 
peripheral Surface side of the pipe-shaped portion through a 
disk gate. A gate mark is present at a region near a pipe end 
with respect to the seal groove in a pipe axial direction of the 
pipe-shaped portion. The second connector member accord 
ing to the first connector member is configured as follows. 
When a distance between the two seal grooves is denoted by 
L and an inner diameter of the pipe-shaped portion is denoted 
by D. L/D-3 is satisfied. The third connector member accord 
ing to the first or the second connector member is configured 
as follows. The gate mark is present at a pipe end of the 
pipe-shaped portion. The first to the third connector members 
are molded by injection molding of a synthetic resin. The 
injection molding of the resin is performed from an inner 
peripheral Surface side of the pipe-shaped portion through a 
diskgate. Since the gate mark is presentata region close to the 
pipe end with respect to the seal groove in the pipe axial 
direction of the pipe-shaped portion of the first to third con 
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nector members, it is possible to maintain low stress applied 
to the gate mark, thus improving the pressure resistance 
strength of the first to third connector members. 
0059. The foregoing detailed description has been pre 
sented for the purposes of illustration and description. Many 
modifications and variations are possible in light of the above 
teaching. It is not intended to be exhaustive or to limit the 
subject matter described herein to the precise form disclosed. 
Although the Subject matter has been described in language 
specific to structural features and/or methodological acts, it is 
to be understood that the subject matter defined in the 
appended claims is not necessarily limited to the specific 
features or acts described above. Rather, the specific features 
and acts described above are disclosed as example forms of 
implementing the claims appended hereto. 
What is claimed is: 
1. A connector member, comprising: 
a hollow pipe-shaped portion molded by injection molding 

of a synthetic resin; 
two ring-shaped seal grooves disposed at an outer periph 

eral Surface of the pipe-shaped portion; and 
a ring-shaped gate mark formed at a region close to a pipe 

end with respect to the seal groove, the ring-shaped gate 
mark being formed at an inner peripheral Surface side of 
the pipe-shaped portion. 

2. The connector member according to claim 1, wherein 
when a distance between the two seal grooves is denoted by 
L and an inner diameter of the pipe-shaped portion is 
denoted by D. L/D>3 is satisfied. 

3. The connector member according to claim 1, wherein 
the gate mark is formed at a pipe end of the pipe-shaped 

portion. 
4. The connector member according to claim 1, wherein 
the gate mark is formed at an inner peripheral Surface of the 

pipe-shaped portion. 
5. The connector member according to claim 1, wherein 
the pipe-shaped portion includes a tapered distal end por 

tion in a pipe axial direction. 
6. The connector member according to claim 1, wherein 
the pipe-shaped portion is formed by injection molding 

from an inner peripheral Surface side of the pipe-shaped 
portion using a disk gate. 

7. The connector member according to claim 1, further 
comprising: 

a plurality of the pipe-shaped portions disposed approxi 
mately parallel; and 

a plate-shaped coupling portion that couples between the 
plurality of pipe-shaped portions, wherein 

the plurality of pipe-shaped portions and the coupling por 
tion are integrally molded by injection molding of the 
synthetic resin. 

8. The connector member according to claim 7, wherein 
the coupling portion includes a weld generated during 

injection molding of the synthetic resin. 
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