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(54) FUEL LINE CONNECTOR, METHOD OF MAKING

(57) A method of making a connector (20) for a fluid line connector assembly (10), comprising the steps of:
molding a connector body having a ramp (80) with an outer skin (102) and an inner core (100), wherein the inner

core (100) extends through the ramp (80) to a sacrificial portion (104) formed at least partially from the outer skin (102);
and severing the sacrificial portion (104) from the ramp (80).
The molding step further comprises molding the connector body as a one-piece body having a generally cylindrical

shape that extends axially from one axial end to the ramp (80) which is located at a second axial end, with the ramp
(80) extending radially outwardly to the sacrificial portion (104).
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Description

TECHNICAL FIELD

[0001] The invention relates generally to fluid connec-
tors and, more particularly, to fuel line connectors.

BACKGROUND

[0002] In fuel systems for automotive internal combus-
tion engines, connectors are often used to join fuel lines
together to transport liquid fuel and fuel vapor among
system components such as engines and fuel tanks. To
be effective, a connection should provide a fluid-tight seal
and should provide good resistance against axial sepa-
ration of the fuel lines.

SUMMARY

[0003] In accordance with one aspect of the invention,
there is provided a fluid line connector assembly that in-
cludes first and second connectors. The first connector
has an inner core and an outer skin surrounding at least
a part of the inner core. The inner core is composed of
a first material and the outer skin is composed of a second
material. The first connector has a ramp with a retaining
surface extending radially outwardly. The inner core ex-
tends through the ramp at a location adjacent the retain-
ing surface for at least a portion of the radial extent of
the retaining surface. The second connector has a hook
wherein, when the first and second connectors are
brought together and secured to each other, the hook
inhibits separation of the first and second connectors by
bearing again the retaining surface.
[0004] Other embodiments of the fluid line connector
assembly may have the following additional features, ei-
ther individually or in any technically feasible combina-
tion.

- The inner core may span the full radial extent of the
retaining surface and may be exposed at an outer
surface of the ramp. Further, the inner core may be
exposed at the outer surface at an apex of the ramp.

- The assembly may further comprise a first fitting hav-
ing at least a first passageway for fluid flow and a
second fitting having at least a second passageway
and being constructed to fit with the first fitting. The
first connector may be coupled to the first fitting and
the second connector coupled to the second fitting.
When the first and second connectors are brought
together and secured to each other, the first and sec-
ond fitting are fitted together so that the first and sec-
ond passageways fluidly communicate with each
other.

- The assembly may further comprise a collar, a first
sleeve coupled to the first fitting and a second sleeve

coupled to the second fitting and being constructed
to fit with the first sleeve when the first and second
connectors are brought together and secured to
each other. The collar is coupled to the second
sleeve wherein, in assembly, the second connector
is releasably coupled to the collar.

- The first material has a hardness property greater
than a hardness property of said second material,
whereby the inner core strengthens the ramp to
thereby strengthen the connection of the first and
second connectors against pull-apart forces.

- The second connector may be a spring connector
radially-inwardly biased and radially-outwardly dis-
placeable.

[0005] In accordance with another aspect of the inven-
tion, there is provided a fuel line connector assembly
comprising first and second fittings and a fluid line con-
nector assembly as summarized above. The fittings may
each have a liquid fuel passageway and a vapor fuel
passageway. The fittings are connectable together to
connect the liquid fuel passageways together and to con-
nect the vapor fuel passageways together. The first con-
nector may be attached to the first fitting and the second
connector may be attached to the second fitting so that
the fittings may be releasably held together by engage-
ment of the first and second connectors when the fittings
are connected together.
[0006] In accordance with another aspect of the inven-
tion, there is provided a method of making a connector
for a fluid line connector assembly. The method includes
the steps of (a) molding a connector body having a ramp
with an outer skin and an inner core wherein the inner
core extends through the ramp to a sacrificial portion
formed at least partially from the outer skin; and (b) sev-
ering the sacrificial portion from the ramp.
[0007] Other embodiments of the method may have
the following additional features, either individually or in
any technically feasible combination.

- The molding step may further comprise molding the
connector body so that the inner core extends
through the ramp and at least partially into the sac-
rificial portion, and the severing step may further
comprise severing the sacrificial portion from the
ramp by cutting through the outer skin and inner core
so that the inner core is exposed at an apex of the
ramp.

- The molding step may comprise coinjection molding
the connector body.

- The molding step may further comprise molding the
connector body as a one-piece body having a gen-
erally cylindrical shape that extends axially from one
axial end to the ramp which is located at a second
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axial end, with the ramp extending radially outwardly
to the sacrificial portion.

BRIEF DESCRIPTION OF THE DRAWINGS

[0008] One or more preferred exemplary embodiments
of the invention will hereinafter be described in conjunc-
tion with the appended drawings, wherein like designa-
tions denote like elements, and wherein:

Figure 1 is a side view of one embodiment of a fuel
line connector assembly shown disconnected;

Figure 2 is a cross-sectional view of the fuel line con-
nector assembly of FIG. 1;

Figure 3 is an enlarged cross-sectional view of the
fuel line connector assembly of FIG. 1 shown in the
midst of connecting;

Figure 4 is another enlarged cross-sectional view of
the fuel line connector assembly of FIG. 1 shown
connected;

Figure 5 is an enlarged cross-sectional view of a first
connector of the fuel line connector assembly of FIG.
1; and

Figure 6 is an enlarged cross-sectional view of the
first connector of FIG. 5.

DETAILED DESCRIPTION OF THE ILLUSTRATED EM-
BODIMENTS

[0009] Referring to the drawings, FIGS. 1-6 show an
embodiment of a fuel line connector assembly that is
used to make a connection in fuel lines for, among other
possible applications, automotive engine intake and ex-
haust systems, and between system components such
as engines and fuel tanks. The illustrated fuel line con-
nector assembly provides a fluid-tight seal between fuel
lines, and performs better in axial pull-apart tests com-
pared to some known fuel line connectors. Further, the
disclosed fuel line connector assembly can limit or alto-
gether eliminate jamming and other troubles that can oc-
cur while bringing connectors together and making a con-
nection between fuel lines with the known connectors.
Although the illustrated embodiment is directed a fuel line
connector embodiment, the disclosed connector design
and individual features thereof may be used not only for
connecting liquid and/or vapor fuel lines, but also for other
types of fluid line connectors including those used for
connecting non-fuel liquid, gas, and/or vapor supply
lines. As used herein, unless otherwise specified or un-
less the context otherwise requires, the terms radially,
axially, and circumferentially refer to directions with re-
spect to the generally tubular shape of the fuel line con-
nector assembly shown in FIG. 1

[0010] Referring to FIGS. 1 and 2, there is shown a
fuel line connector assembly 10 comprising a multi-piece
assembly that includes a first fuel line connector 12 and
a second fuel line connector 14 that are brought together
to form a connection between vapor fuel lines A and liquid
fuel lines B. The first fuel line connector 12 includes a
first fitting 16, a first sleeve 18, and a first connector 20.
And the second fuel line connector 14 includes a second
fitting 22, a cuff 24, a second sleeve 26, a collar 28, and
a second connector 30. In other embodiments not shown
in the figures, more, less, or different components could
be provided for the fuel line connector assembly; in one
example, the sleeves need not be provided or their struc-
ture and functionality could be integrally combined with
other components; and in another example, the collar
and second connector could be integrally combined with
each other.
[0011] The first fitting 16 is constructed to receive the
second fitting 22 of the second fuel line connector 14 in
assembly. The first fitting 16 can have different designs,
constructions, and arrangements, including that shown
by the embodiment of FIG. 2. The first fitting 16 can be
composed of a plastic material such as nylon, and can
be made by an injection molding process. In the embod-
iment, the first fitting 16 is the most radially-inwardly com-
ponent of the first fuel line connector 12. The first fitting
16 defines a first passageway 32 for vapor fuel flow, de-
fines a second passageway 34 for liquid fuel flow, and
defines a guide bore 36 to receive a corresponding and
complementary structure of the second fitting 22 as will
be subsequently described. The first passageway 32 ex-
tends axially from a first open end 38 to a second open
end 40, and has diametrically enlarged and reduced sec-
tions along its axial extent. Likewise, the second pas-
sageway 34 extends axially from a first open end 42 to
a second open end 44, and has diametrically enlarged
and reduced sections along its axial extent. Near the first
open ends 38, 42, one or more retention spacers 46 and
one or more o-rings 48 can be provided to facilitate seal-
ing engagement between the first and second fittings 16,
22. Still referring to FIG. 2, the first fitting 16 has a first
nipple 50 for insertion and fluid communication with a
segment of the liquid fuel line A, and has a second nipple
52 for insertion and fluid communication with a segment
of the vapor fuel line B. And for direct mechanical coupling
with the first sleeve 18, the first fitting 16 has radially
inwardly flexing first and second tangs 54, 56 projecting
generally in the axial direction.
[0012] The first sleeve 18 is constructed to receive the
second sleeve 26 of the second fuel line connector 14 in
assembly. The first sleeve 18 can have different designs,
constructions, and arrangements, including that shown
by the embodiment of FIG. 2. The first sleeve 18 can be
composed of a metal material such as nylon. In the em-
bodiment, the first sleeve 18 is mechanically coupled di-
rectly to the first fitting 16 via the first and second tangs
54, 56 of the first fitting, and is mechanically coupled di-
rectly to the first connector 20 via complementary struc-
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tures as will be subsequently described. The first sleeve
18 has a generally cylindrical shape, and extends from
a first axial end 58 to a second axial end 60. A radially-
inwardly directed projection 62 and the first and second
tangs 54, 56 mechanically interlock to couple the first
sleeve 18 to the first fitting 16. Further, on a radially-
inwardly facing side 64, a relief 66 is provided to receive
a complementary structure of the first connector 20.
[0013] The first connector 20 is brought together with,
and secured to, the second connector 30 to provide the
principal connection of the fuel line connector assembly
10. Secondary connections can be provided in the fuel
line connector assembly 10, including connections made
between the first and second fittings 16, 22, and connec-
tions made between the first and second sleeves 18, 26.
Once secured, the first and second connectors 20, 30
inhibit axial separation of the first and second fuel line
connectors 12, 14. The first connector 20 and the second
connector 30 are constructed to mechanically interlock
with each other. The first connector 20 can have different
designs, constructions, and arrangements, including that
shown by the embodiment of FIGS. 1, 2, 5, and 6. In the
embodiment, the first connector 20 is the most radially-
outwardly located component of the first fuel line connec-
tor 12, and is mechanically coupled directly to the first
sleeve 18. The first connector 20 has a generally cylin-
drical shape, and extends from a first axial end 68 to a
second axial end 70. On a radially-outwardly facing side,
the first connector 20 has an outer surface 72, and on a
radially-inwardly facing side, the first connector has an
inner surface 74.
[0014] The one-piece body of the first connector 20
includes a tongue 76, a skirt 78, and a ramp 80. The
tongue 76 is received in the relief 66 to couple the first
connector 20 and the first sleeve 18 together. The skirt
78 extends circumferentially continuously around the first
connector 20. The ramp 80, also called a nose, is located
near the first axial end 68 and constitutes the axially for-
wardly-most portion of the first connector 20 to interact
with and engage a complementary structure of the sec-
ond connector 30 when the first and second fuel line con-
nectors 12, 14 are brought together. As best shown in
FIGS. 3 and 4, on a radially-inwardly facing side, the ramp
80 has a rib 82 for nesting with an indentation 84 in an
optionally provided retention spacer 86. In addition to the
retention spacer 86, one or more Y-shaped seals 88 can
be provided, one or more supplementary spacers 90 can
be provided, and one or more o-rings 92 can be provided-
in assembly, if provided, these components are located
between the first connector 20 and the second sleeve
26. The ramp 80 also has a ramp surface 94 and a re-
taining surface 96. The ramp surface 94 is slanted with
respect to the axial and radial directions, is generally pla-
nar, and extends from a free end of the ramp 80 to an
apex 98 of the ramp. The retaining surface 96 constitutes
an axially-backwardly facing wall of the ramp 80, is gen-
erally radially directed, and is planar.
[0015] In use, when the first and second fuel line con-

nectors 12, 14 are brought together and form a connec-
tion, the retaining surface 96 and its accompanying wall
directly bear and endure pull-apart forces exerted from
the second connector 30 and exerted to the retaining
surface. The pull-apart forces can be generally axially
directed, and tend to bring the first and second fuel line
connectors 12, 14 apart. It has been found that known
connectors having ramps unlike the ramp 80 shown and
described herein, exhibit insufficient strength to with-
stand pull-apart forces in some applications. In some cas-
es, the retaining surface and wall of the known connec-
tors break and fail during testing and potentially during
use. As a remedy in the known connectors, structural
modifications have been made to the known ramps such
as enlarging its size. While these modifications may be
suitable in some applications, they can have undesirable
tradeoffs such as increasing the insertion force required
to secure the first and second connectors together, and
can cause jamming or other troubles that occur in the
midst of insertion.
[0016] The ramp 80 of the first connector 20 has been
designed and constructed to strengthen the retaining sur-
face 96 and its accompanying wall compared to the
known connectors, so that the ramp shown and de-
scribed herein can withstand greater pull-apart forces
and does not break and fail during testing and during use.
Accordingly, the ramp 80 need not, though could, have
the structural modifications provided for the known ramps
as a remedy. Referring back to FIGS. 5 and 6, the first
connector 20 is made by a coinjection molding process
and has an inner core 100 and an outer skin 102. The
inner core 100 can be composed of a material that is
harder than the material of the outer skin 102 so that the
inner core serves as a reinforcement skeleton for the first
connector 20. For example, the inner core 100 can be
composed of a fiber-glass reinforced polyamide 12
(PA12) material (e.g., 30% glass-filled). The outer skin
102, on the other hand, can be composed of a high-den-
sity polyethylene (HDPE) material with a hardness prop-
erty less than that of the inner core 100 material. In one
example application, the HDPE material is compatible
for welding to a material of a fuel tank. Other examples
of materials for the inner core 100 and outer skin 102 are
possible.
[0017] Initially out of a coinjection machine mold cavity,
the first connector 20 is in an unfinished state and has a
sacrificial portion 104 extending generally radially-out-
wardly from the ramp 80. The unfinished state and the
sacrificial portion 104 are shown in FIG. 5. During the
coinjection molding process, the sacrificial portion 104
leads the flow of molten material of the inner core 100
radially-outwardly through the ramp 80 and along the full
radial extent of the retaining surface 96. Figure 5 shows
the sacrificial portion 104 with the inner core 100 and
outer skin 102 solidified. Upon complete solidification,
the sacrificial portion 104 is removed from the first con-
nector 20 via a severing or cutting process, leaving the
inner core 100 exposed at the outer surface 72 and ex-

5 6 



EP 3 332 938 A1

6

5

10

15

20

25

30

35

40

45

50

55

posed at the apex 98. The finished state is shown in FIG.
6; other processes may be performed to produce the fin-
ished state. Here, the inner core 100 is located adjacent
the retaining surface 96 and stiffens and strengthens the
retaining surface. The inner core 100 can have an axial
thickness that is greater than the axial thickness of the
outer skin 102 at the retaining surface 96. In other em-
bodiments, the inner core could extend less than the full
radial extent of the retaining surface and need not be
exposed at the outer surface and at the apex.
[0018] The second fitting 22 is constructed for insertion
into the first fitting 16 in assembly. The second fitting 22
can have different designs, constructions, and arrange-
ments, including that shown by the embodiment of FIG.
2. The second fitting 22 can be composed of a plastic
material such as PA12, and can be made by an injection
molding process. In the embodiment, the second fitting
22 is the most radially-inwardly component of the second
fuel line connector 14. The second fitting 22 defines a
first passageway 106 for vapor fuel flow, defines a second
passageway 108 for liquid fuel flow, and has a guide ap-
pendage 110. The first passageway 106 fluidly commu-
nicates with the first passageway 32 of the first fitting 16
when the first and second fuel line connectors 12, 14 are
brought together. The first passageway 106 extends ax-
ially from a first open end 112 to a second open end (not
shown). Similarly, the second passageway 108 fluidly
communicates with the second passageway 34 of the
first fitting 16 when the first and second fuel line connec-
tors 12, 14 are brought together. And the second pas-
sageway 108 extends axially from a first open end 114
to a second open end (not shown). The guide appendage
110 is inserted into the guide bore 36 when the first and
second fuel line connectors 12, 14 are brought together,
and pilots alignment and orientation of the first and sec-
ond fuel line connectors and components thereof. Still
referring to FIG. 2, the second fitting 22 has a first nipple
116 for insertion and fluid communication with a segment
of the vapor fuel line A, and has a second nipple 118 for
insertion and fluid communication with a segment of the
liquid fuel line B. And for direct mechanical coupling with
the cuff 24, the second fitting 22 has radially-outwardly
directed projections 120.
[0019] The cuff 24 is constructed to provide direct me-
chanical coupling to the second fitting 22, and for inser-
tion into the first sleeve 18. The cuff 24 can have different
designs, constructions, and arrangements, including that
shown by the embodiment of FIG. 2. The cuff 24 can be
composed of a plastic material such as PA12, and can
be made by an injection molding process. In the embod-
iment, the cuff 24 has a generally cylindrical shape, and
is positioned radially between the second fitting 22 and
the second sleeve 26. To provide support for the second
sleeve 26, a radially-outwardly facing side of the cuff 24
maintains direct surface-to-surface contact with a radial-
ly-inwardly facing side of the second sleeve over an axial
extent of the cuff and of the second sleeve. The cuff 24
has a ramp 122 at a terminal end thereof to facilitate

insertion into the first sleeve 18. And the cuff 24 has ap-
ertures 124 located axially opposite the ramp 122 for re-
ceiving insertion of the projections 120 of the second fit-
ting 22.
[0020] The second sleeve 26 is constructed for inser-
tion into the first sleeve 18 of the first fuel line connector
12 in assembly. The second sleeve 26 can have different
designs, constructions, and arrangements, including that
shown by the embodiment of FIG. 2. The second sleeve
26 can be composed of a metal material such as stainless
steel. In the embodiment, the second sleeve 26 has a
generally cylindrical shape, and is positioned radially be-
tween the cuff 24 and the collar 28. And the second sleeve
26 extends axially between a first open end 126 and a
second open end 128.
[0021] The collar 28 is constructed to carry the second
connector 30. The collar 28 can have different designs,
constructions, and arrangements, including that shown
by the embodiment of FIG. 2. The collar 28 can be com-
posed of a metal material such as stainless steel. In the
embodiment, the collar 28 has a generally cylindrical
shape. The collar 28 is coupled to a radially-outwardly
facing surface 130 of the second sleeve 26 via a brazing
process and brazing attachment, and the second sleeve
itself can be coupled to a metal conduit 132 also via a
brazing process and brazing attachment; other ways of
attaching are possible such as welding. Referring to
FIGS. 1 and 2, the collar 28 has a radial extension 134
that makes surface-to-surface contact with the second
sleeve 26 and is brazed thereto, and has an axial exten-
sion 136 that can have one or more slot(s) for receiving
a complementary structure of the second connector 30.
The slot(s) can extend circumferentially, radially, or both.
[0022] The second connector 30 is constructed to form
a coupling with the first connector 20. The second con-
nector 30 can have different designs, constructions, and
arrangements, including that shown by the embodiment
of FIGS. 1-4. In the embodiment, the second connector
30 and the collar 28 are the most radially-outwardly lo-
cated components of the second fuel line connector 14.
The second connector 30 has a one-piece body that is
generally cylindrically shaped. The body can be com-
posed of a metal material such as stainless steel. In this
embodiment, the second connector 30 is a spring clamp,
but other types of connectors and clamps are possible.
The second connector 30 has an open circumference
construction with a first circumferential end 138 and a
second circumferential end 140, and extends axially be-
tween a first axial end 142 and a second axial end 144.
For latching and unlatching the second connector 30 to
and from the collar 28, the second connector is radially-
inwardly biased and radially-outwardly displaceable with
a variably contracting and expanding circumference. Still
referring to FIGS. 1-4, the second connector 30 has a
band 146 with first and second actuating tabs 148, 150
located at the circumferential ends 138, 140 that can be
squeezed toward each other and released to circumfer-
entially respectively expand and contract the band. When
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squeezed, prongs 152 at the second axial end 144 can
be inserted into and taken out of the slot(s) of the collar
28. When released, the prongs 152 can be captured in
the slot(s) to latch the second connector 30 and the collar
28 together. At the first axial end 142, the second con-
nector 30 has a hook 154 that can snap over the ramp
80 of the first connector 20 and retain the first and second
connectors together by abutment of the hook 154 with
the retaining surface 96 at the backside of ramp 80.. The
hook 154 constitutes the axially forwardly-most portion
of the second connector 30, and has a radially-inwardly
projecting portion 156.
[0023] In use, the first fuel line connector 12 and the
second fuel line connector 14 are brought together to
form a connection between the vapor fuel lines A and
liquid fuel lines B. The first and second connectors 20,
30 are secured to each other to provide the principal con-
nection of the fuel line connector assembly 10. In FIG.
3, the first and second connectors 20, 30 are shown in
the midst of engagement and coming together; and in
FIG. 4, the first and second connectors are shown fully
engaged and secured. As the first and second connec-
tors 20, 30 engage, a terminal end of the hook 154 abuts
against and slides up over the ramp surface 94 of the
ramp 80. Though not depicted in FIG. 3, the hook 154,
the ramp 80, or both, could flex and give way as the hook
and ramp engage each other and the hook rides over the
ramp. Once past the apex 98, the hook 154 can snap
back radially inwardly, capturing the ramp 80 underneath
the band 146 and preventing separation of the first and
second connectors by abutment of the hook portion 156
against the retaining surface 96 at the back side of the
ramp 80 - this is shown in FIG. 4. The inner core 100
strengthens the ramp 80 behind the retaining surface 96
where the inner core 100 extends up to the apex 98 that
was formed by severing the sacrificial portion 104 during
manufacturing. This helps inhibit unwanted separation
of the first and second connectors 20, 30 once they are
secured.
[0024] Some embodiments of the invention may be un-
derstood by reference to the following numbered clauses:

1. A fluid line connector assembly, comprising:

a first connector having an inner core and an
outer skin surrounding at least a part of said in-
ner core, said inner core composed of a first ma-
terial and said outer skin composed of a second
material, said first connector including a ramp
having a retaining surface extending radially
outwardly, said inner core extending through
said ramp at a location adjacent said retaining
surface for at least a portion of the radial extent
of said retaining surface; and
a second connector having a hook;
wherein, when said first and second connectors
are brought together and secured to each other,
said hook inhibits separation of the connectors

by abutment of the hook with the retaining sur-
face.

2. A fluid line connector assembly as defined in
clause 1, wherein said inner core spans the full radial
extent of said retaining surface and is exposed at an
outer surface of said ramp.

3. A fluid line connector assembly as defined in
clause 2, wherein said inner core is exposed at said
outer surface at an apex of said ramp.

4. A fluid line connector assembly as defined in
clause 1, further comprising:

a first fitting having at least a first passageway
for fluid flow, said first connector being coupled
to said first fitting; and
a second fitting having at least a second pas-
sageway and constructed to fit with said first fit-
ting, said second connector being coupled to
said second fitting;
wherein, when said first and second connectors
are brought together and secured to each other,
said first and second fitting are fitted together so
that said first and second passageways fluidly
communicate with each other.

5. A fluid line connector assembly as defined in
clause 4, further comprising:

a first sleeve coupled to said first fitting;
a second sleeve coupled to said second fitting
and constructed to fit with said first sleeve when
said first and second connectors are brought to-
gether and secured to each other; and
a collar coupled to said second sleeve;
wherein, in assembly, said second connector is
releasably coupled to said collar.

6. A fluid line connector assembly as defined in
clause 1, wherein said first material has a hardness
property greater than a hardness property of said
second material, whereby said inner core strength-
ens the ramp to thereby strengthen the connection
of the first and second connectors against pull-apart
forces.

7. A fluid line connector assembly as defined in
clause 1, wherein said second connector is a spring
connector radially-inwardly biased and radially-out-
wardly displaceable.

8. A fuel line connector assembly, comprising:

first and second fittings, said fittings each having
a liquid fuel passageway and a vapor fuel pas-
sageway, wherein the fittings are connectable
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together to connect the liquid fuel passageways
together and to connect the vapor fuel passage-
ways together; and
a fluid line connector assembly of clause 1
wherein the first connector is attached to the first
fitting and the second connector is attached to
the second fitting so that the fittings may be re-
leasably held together by engagement of the first
and second connectors when the fittings are
connected together..

9. A method of making a connector for a fluid line
connector assembly, comprising the steps of:

molding a connector body having a ramp with
an outer skin and an inner core, wherein the in-
ner core extends through the ramp to a sacrificial
portion formed at least partially from the outer
skin; and
severing the sacrificial portion from the ramp.

10. The method set forth in clause 9, wherein said
molding step further comprises molding the connec-
tor body so that the inner core extends through the
ramp and at least partially into the sacrificial portion,
and wherein said severing step further comprises
severing the sacrificial portion from the ramp by cut-
ting through the outer skin and inner core so that the
inner core is exposed at an apex of the ramp.

11. The method set forth in clause 9, wherein the
molding step comprises coinjection molding the con-
nector body.

12. The method set forth in clause 9, wherein the
molding step further comprises molding the connec-
tor body as a one-piece body having a generally cy-
lindrical shape that extends axially from one axial
end to the ramp which is located at a second axial
end, with the ramp extending radially outwardly to
the sacrificial portion.

[0025] It is to be understood that the foregoing is a
description of one or more preferred exemplary embod-
iments of the invention. The invention is not limited to the
particular embodiment(s) disclosed herein, but rather is
defined solely by the claims below. Furthermore, the
statements contained in the foregoing description relate
to particular embodiments and are not to be construed
as limitations on the scope of the invention or on the
definition of terms used in the claims, except where a
term or phrase is expressly defined above. Various other
embodiments and various changes and modifications to
the disclosed embodiment(s) will become apparent to
those skilled in the art. All such other embodiments,
changes, and modifications are intended to come within
the scope of the appended claims.
[0026] As used in this specification and claims, the

terms "for example," "for instance," "such as," and "like,"
and the verbs "comprising," "having," "including," and
their other verb forms, when used in conjunction with a
listing of one or more components or other items, are
each to be construed as open-ended, meaning that the
listing is not to be considered as excluding other, addi-
tional components or items. Other terms are to be con-
strued using their broadest reasonable meaning unless
they are used in a context that requires a different inter-
pretation.

Claims

1. A method of making a connector for a fluid line con-
nector assembly, comprising the steps of:

molding a connector body having a ramp with
an outer skin and an inner core, wherein the in-
ner core extends through the ramp to a sacrificial
portion formed at least partially from the outer
skin; and
severing the sacrificial portion from the ramp.

2. The method set forth in Claim 1, wherein said mold-
ing step further comprises molding the connector
body so that the inner core extends through the ramp
and at least partially into the sacrificial portion, and
wherein said severing step further comprises sever-
ing the sacrificial portion from the ramp by cutting
through the outer skin and inner core so that the inner
core is exposed at an apex of the ramp.

3. The method set forth in Claim 1, wherein the molding
step comprises coinjection molding the connector
body.

4. The method set forth in claim 1, wherein the molding
step further comprises molding the connector body
as a one-piece body having a generally cylindrical
shape that extends axially from one axial end to the
ramp which is located at a second axial end, with the
ramp extending radially outwardly to the sacrificial
portion.
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