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The present invention includes a pre-assembled, high-pressure coupling interface adapter (10) for use with a non-threaded port
(28) of a female member (30). The adapter (10) comprises a generally cylindrically shaped metal body (12) including a central
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longitudinal channel (14) and an inner (16) and outer (18) surface. The body (12) Iincludes an external segment (20) having an
external end (22) and an internal segment (24) having an internal end (26), the internal segment (24) configured for receipt within
the port (28) of the female member (30). The inner surface (16) of the body (12) Is configured to engage and secure one or more
external features of a separate male coupling member (46). The present invention also includes a coupling assembly (31) including
a coupling adapter (10) and a method for forming a female coupling assembly (31) including an adapter (10).
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(§7) Abstract: The present invention includes a pre-assembled, high-pressure coupling interface adapter (10) for use with a non-
threaded port (28) of a female member (30). The adapter (10) comprises a generally cylindrically shaped metal body (12) including
a central longitudinal channel (14) and an inner (16) and outer (18) surface. The body (12) includes an external segment (20) having
an external end (22) and an internal segment (24) having an internal end (26), the internal segment (24) configured for receipt within
o the port (28) of the female member (30). The inner surface (16) of the body (12) is configured to engage and secure one or more
external features of a separate male coupling member (46). The present invention also includes a coupling assembly (31) including
a coupling adapter (10) and a method for forming a female coupling assembly (31) including an adapter (10).
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COUPLING ADAPTER AND ASSEMBLY

TECHNICAL FIELD

[0002]  The present invention relates generally to coupling assemblies, and more
particularly to coupling adapters and coupling assemblies including a coupling

adapter.

BACKGROUND ART

[0003] Coupling assemblies comprised of male and female members are known 1n
the art. Conventional adapters for coupling assemblies, such as hydraulic steel
adapters, typically include a threaded portion that is configured to engage an
appropriately threaded port of a mating female member. The adapter and mating
female member together form a female coupling assembly for engaging a
corresponding male coupling member that is suitable for both low-pressure and high-
pressure coupling applications. Such threaded adapters and female ports generally
require the use of more complex or involved machining techniques, which can be

costly and/or inefficient to manufacture.

SUMMARY OF THE INVENTION

[0004] The present invention provides an adapter for a coupling assembly that
may be “press fit” or otherwise conventionally retained within a non-threaded port of
a female member.

[0005] In accordance with an embodiment of the present invention, a pre-

assembled, high-pressure coupling interface adapter is provided that includes a
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generally cylindrically-shaped metal body having a central longitudinal channel and
an inner and outer surface. The body further includes an external segment having an
external end and an internal segment having an internal end, the internal segment
configured for receipt within a non-threaded port of the female member. The central
longitudinal channel of the body extends from the external end to the internal end and
the inner surface of the body is configured to engage and secure a separate male
coupling member. In a preferred embodiment, the outer surface of the internal
segment of the body includes a fit portion that engages an internal surface of the non-

threaded port of the female member.

[0006] When securely retained within the female member, the adapter and female
member comprise a female coupling assembly for engaging a corresponding male
coupling member that 1s suitable for both low-pressure and hi gh—pressure'- coupling
applications. Further, depending upon the circumstances and mtended environment,
the adapter may be designed and configured with features for quick-connect and/or

disconnect from a corresponding male coupling member.

[0007] Among other advantages, the present invention provides an adapter that
may be “press fit”” or otherwise conventionally retained within a non-threaded port of
a female member, thereby eliminating the need to machine a thread. Further, an
adapter of the type taught by the present invention can provide a means to connect
male coupling members to ports that have lesser material strength and/or have a more
porous nature than traditional adapters. The present invention also lends 1tself to the
retrofitting of current coupling assemblies to provide, when appropriate and desired, a

quick-connect and/or releasable coupling assembly.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0008] The features and inventive aspects of the present invention will become
more apparent upon reading the following detailed description, claims, and drawings,
of which the following is a brief description:

[0009] Fig. 1 is an exploded view of a preferred embodiment of the present
invention showing an adapter, flexible member and female member.

[0010]  Fig. 2 is a partial cross-sectional view of an adapter according to the
preferred embodiment.

[0011] Fig. 3 is an enlarged view of a fit portion according to the preferred
embodiment.

[0012] Fig. 4 is a cross-sectional view showing a male coupling member after
insertion into the adapter.

[0013] Fig. 5 is a partial cross-sectional view showing the adapter after insertion
into a female member.

[0014] Fig. 6 is a partial cross-sectional view of a second embodiment showing an
adapter inserted into a female member.

[0015] Fig. 7 is a partial cross-sectional view of a third embodiment showing an
adapter during insertion into a female member.

[0016] Fig. 8 is a partial cross-sectional view of the adapter of Fig. 7 during
insertion into the female member showing the compression of an annular locking ring.
[0017] Fig. 9 is a partial cross-sectional view showing the adapter of Fig. 7 after
msertion into the female member.

[0018] Fig. 10 is a partial cross-sectional view of a fourth embodiment showing
an adapter during insertion into a female member.

[0019] Fig. 11 is a partial cross-sectional view showing the adapter of Fig. 10
after insertion into a female member.

[0020]  Fig. 12 is a partial cross-sectional and exploded view of an adapter
according to a fifth embodiment.

[0021]  Fig. 13 is a partial cross-sectional view of the adapter of Fig. 12 after

insertion into a female member.



CA 02423318 2003-03-24
WO 02/29300 PCT/IB01/01810

BEST MODE FOR CARRYING OUT THE INVENTION

[0022] Referring now to the drawings, the preferred embodiments of the present
invention are described in detail. Referring to Figs. 1 and 2, a preferred embodiment
5  of a coupling interface adapter 10 is shown that includes a generally cylindrically-

shaped metal body 12 having a central longitudinal channel 14 and an inner and outer
surface 16 and 18, respectively. Body 12 further includes an external segment 20
having an external end 22 and an internal segment 24 having an internal end 26.
Central longitudinal channel 14 of body 12 extends from external end 22 to internal

10  end 26. Internal segment 24 is configured for receipt within a port 28 of a female
member 30, such as a manifold. The configuration of port 28 may be ot a
conventional design, such as that disclosed in proposed SAE standard J2494-4, which
is hereby incorporated by reference in its entirety. When securely retained within port
28, adapter 10 and female member 30 together comprise a female coupling assembly

15 31 suitable for engaging a corresponding male coupling member, as will be described
in further detail below.
[0023] In a preferred embodiment, outer surface 18 of internal segment 24
includes a lead-in chamfer 36 adjacent internal end 26 that forms a chamfer angle
relative to outer surface 18. The angle of chamfer 36 1s preferably greater than

20  approximately 30 degrees and, more preferably, greater than approximately 40
degrees. Chamfer 36 is designed to aid in positioning internal end 26 within port 28
for insertion into female member 30. An annular groove 38 1s preferably positioned
proximate internal end 26 and is sized to receive a flexible member 40, such as an O-
ring. Flexible member 40 functions to create a seal to inhibit fluid leakage between

25  port 28 and adapter 10 and also provides a means of dampening vibrational energy
transmitted between port 28 and adapter 10.
[0024] As best shown in Fig. 3, outer surface 18 further includes a fit portion 41
having at least one outward radially projecting fitting protrusion 42. While the outer
radial portion of fitting protrusion 42 preferably includes a generally semicircular

30  outer radius 43, it is recognized that the outer radial portion of fitting protrusion 42
may exhibit other profiles, such as a generally flat profile 44 for example. As

illustrated in Fig. 3, fit portion 41 preferably includes a plurality of fitting protrusions

-



CA 02423318 2007-10-31

42 separated by substantially flat outer surface segments 45. Fitting protrusions 42
and segments 45 create a series of “peaks™ and “valleys” for facilitating the retention
of adapter 10 within port 28. The material of female member 30 preferably exhibits a
lesser material strength and/or a more porous composition than the material of adapter
5 10 permitting fitting protrusions 42 to engage or “lock™ into female member 30 by

means of a mini-broaching-type technique in which the material of female member 30
is pulled or forced down into the “valleys” created between fitting protrusions 42.
[0025] Fitting protrusions 42 are generally sized and positioned to minimize the
work, i.e. force times distance, required to insert adapter 10 into port 28. It is

10  recognized that increasing the number of fitting protrusions 42 generally increases the
work required to insert adapter 10 into port 28 and, alternatively, decreasing the
number of fitting protrusions 42 generally decreases the work required to insert
adapter 10, if they are the same diameter. Fitting protrusions may be of substantially
equal diameter or, altematively, may decrease in diameter in a direction away from

15 external segment 20, as shown in Fig. 3, to decrease the work required to insert
adapter 10 into port 28.
[0026]  Referring to Figs. 2 and 4, external segment 20 of adapter 10 generally
includes a means of engaging and securing a separate male coupling member 46. An
example of such a male coupling member is disclosed in U.S. Patent No. 6,494,494, issued

20  December 17, 2002. In a preferred embodiment, inner surface 16 of external segment 20 includes
a chamfered segment 48 adjacent external end 22 that forms an angle relative to
central longitudinal channel 14. The chamfer angle is preferably greater than
approximately 30 degrees and, more preferably, greater than approximately 40
degrees. Inner surface 16 includes at least one groove 50 located axially inward of

25  external end 22. Groove 50 is sized and positioned to receive an annular locking
member 52, as shown in Fig. 4, which is preferably formed of a metal, and more
preferably stainless steel. The metal of locking member 52 is preferably spring
tempered so that locking member 52 has flexibility to expand and retumn to its original

shape. Préferably, locking member 52 is not continuous, but includes a space
30
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between two ends (not illustrated) thereby allowing locking member 52 to expand and
contract without altering its annular shape. When male member 46 is disconnected
from adapter 10, locking member 52 has an external diameter less than the inside
diameter of groove 50, but larger than the diameter of a first exterior surface 54 of
male member 46. Additionally, locking member 52 has an internal diameter
substantially equal to or, preferably slightly smaller than that of a second exterior
surface 56 of male member 46 allowing locking member 52 to tightly engage male
member 46 when male member 46 1s inserted into longitudinal channel 14.

[0027] Referring to Fig. 4, as male member 46 is inserted into longitudinal
channel 14, first exterior surface 54 passes through the inside diameter of locking
member 52 until a ramp 58 on male member 46 reaches locking member 52. Upon
further msertion, locking member 52 is forced to travel up ramp 58 thereby expanding
locking member 52 until it reaches the apex 59 of ramp 58. Although apex 59 is
shown as a point, 1t may also comprise a generally longitudinal extending flat. As
apex 59 moves past locking member 52, the resilience of its metal composition causes
locking member 52 to contract toward its initial unexpanded state as it travels down a
shoulder 60, until 1t contacts second exterior surface 56. Upon complete insertion of
male member 46 into adapter 10, locking member 52 1s positioned substantially
between shoulder 60 and second exterior surface 56 of male member 46 and a
chamfer 62 1n adapter 10. Subsequent movement of male member 46 in a direction
away from adapter 10 forces locking member 52 to engage both shoulder 42 and
chamfer 62, thereby preventing the removal of male coupling member 46 from
adapter 10. When it is desirable it remove male coupling member 46 from adapter 10,
a release sleeve 64 1s slid axially on second exterior surface 56 of male member 46 to
engage and force locking member 52 over shoulder 60, allowing male member 46 to
be removed from adapter 10. Further examples of coupling assemblies having a
male/female interface may be seen by reference to U.S. Patent No.’s 5,226,682;
5,553,895; and 5,570,910, the disclosures of which are hereby incorporated by
reference in their enfirety.

[0028] The foregoing means for engaging and securing male member 46 is

configured for quick connect and/or disconnect of male member 46 from adapter 10.

_6-
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Although the preferred means for securing adapter 10 to male coupling member 46
has been described above, it is recognized that other means for securing adapter 10 to
male member 46 may be employed. For example, inner surface 16 of external
segment 20 may contain a plurality of threads for engaging a corresponding thread
pattern on first exterior surface 54 of male member 40.

[0029] Referring to Fig. 5, in a preferred embodiment, outer surface 18 of adapter
10 includes an annular flange 66 positioned between external segment 20 and internal
segment 24. Flange 66 is designed to engage a generally flat external surface 68 of
female member 30 to limit the insertion length of adapter 10 into port 28. It1is
recognized, however, that an alternative means of limiting the insertion length ot
adapter 10 may also be employed. For example, as shown in Fig. 6, a second
embodiment of female coupling assembly 31 is provided having a port 28 that
includes a radially inwardly projecting fin 70 designed to engage internal end 26’ of
adapter 10°. The depth of fin 70 in port 28’ generally corresponds to the desired
insertion length of adapter 10 into port 28°. This configuration permits adapter 10° to
be manufactured without an annular flange 66 resulting in a simplification of
manufacture and a material cost savings.

[0030] Referring again to Fig. 1, port 28 of female coupling member 30
preferably includes a substantially smooth, non-threaded, internal surface 72 that
extends from external surface 68. Internal surface 72 preferably includes an external
chamfer segment 74 adjacent external surface 68 that forms a chamfer angle relative
to port 28. Chamfer segment 74 cooperates with chamfer 36 1n adapter 10 to guide
the insertion of adapter 10 into port 28. The diameter of port 28 1s slightly smaller
than the diameter of fitting protrusions 42 requiring adapter 10 to be inserted into port
28 under force. In order to secure adapter 10 into port 28, internal segment 24 of
adapter 10 is aligned and inserted into port 28 until fit portion 42 engages internal
surface 72. In a preferred embodiment, adapter 10 comprises a material having a
relatively high material strength, such as steel, and female member 30 comprises a
material having a lesser material strength and/or a more porous nature, such as brass.

Adapter 10 is then pressed into port 28 under a pressure sufficient to cause the
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relatively “softer” material of female member 30 proximate internal surface 72 to be
forced into the “valleys” between fitting protrusions 42 and segments 45.

[0031] Alternatively, it may be appreciated by those skilled in the art that internal
surface 72 of female member 30 may include fit portion 41 and that adapter 10 may
comprise a material having a lesser material strength and/or a more porous nature than
the material of female member 30. In this configuration, 1.e. the inverse of the
configuration described in the preferred embodiment, adapter 10 1s pressed into port
28 under a pressure sufficient to cause the relatively “softer” material of adapter 10 to
be forced into the “valleys™ between the fitting protrusions and segments in female
member 30. It may also be appreciated by those skilled in the art that adapter 10 may
include fit portion 41 and comprise a material having a lesser material strength and/or
a more porous nature than the material of female member 30. In this configuration,
adapter 10 1s pressed into port 28 under a pressure sufficient to cause the relatively
“softer” material of adapter 10, more particularly fit portion 41, to deform and create a
compression fit type of engagement.

0032] Figs. 7-9 disclose partial cross-sectional views of a third embodiment of
the present invention. In this embodiment, an adapter 110 1s shown that 1s
substantially similar to adapter 10 in the preferred embodiment with at least one
exception, namely, the fit portion comprises a generally annular locking member 176
retained 1in an annular cavity 178. Locking member 176 1s preferably formed of a
metal, and more preferably 1s spring tempered such that locking member 176 has the
flexibility to contract upon application of a sufficient inwardly directed radial force
and then expand to its original shape when that force 1s removed. Preferably, locking
member 176 1s not continuous, but includes a space between two ends 180, 182 to
allow locking member 176 to contract and expand without altering its annular shape.
Before adapter 110 1s inserted into port 128, locking member 176 has an external
diameter greater than the diameter of internal surface 172 of port 128. In order to
secure adapter 110 into port 128, internal segment 124 of adapter 110 1s aligned and
inserted mto port 128 until locking member 176 engages a chamfer segment 174.
Referring to Fig. 8, upon further imnsertion, chamfer segment 174 forces locking

member 176 to compress into cavity 178 until locking member 176 is flush with outer

_8-
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surface 118 of adapter 110. Adapter 110 is further inserted until locking member 176
reaches an annular groove 184 in port 128, whereby locking member 176 expands
into groove 184, as shown in Fig. 9. In this configuration, a portion of locking
member 176 resides in both cavity 178 of adapter 110 and groove 184 of female
member 130 to prevent the removal of adapter 110 from port 128.

[0033] Figs. 10 and 11 disclose partial cross-sectional views of a fourth
embodiment of the present invention. In this embodiment, an adapter 210 is shown
that 1s substantially similar to adapter 10 in the preferred embodiment with at least
one exception, namely, fit portion comprises a substantially flat outer surface that 1s
shightly larger in diameter than port 228. In order to secure adapter 210 into port 228,
the temperature of adapter 210 and/or female coupling member 230 1s lowered
substantially below the ambient temperature by immersion into a cryogen, such as
liquid nitrogen for example, causing the chilled component(s) 210, 230 to contract.
Internal segment 224 of adapter 210 1s then aligned and inserted into port 228 under
pressure or without pressure depending on the temperature and degree of contraction
of the mating components 210, 230. As the mating components 210, 230 are allowed
to return to the ambient temperature, the components expand causing internal surface
2772 ot port 228 to engage internal segment 224 of adapter 210, as shown in Fig. 11, to
retain adapter 210 in female member 230. The approach of using a cryogen may also
be utilized with the first embodiment to minimize insertion forces, wherein
protrusions 42 expand into female member 30 to create the type of fit noted above.
[0034] Figs. 12 and 13 disclose partial cross-sectional views of a fifth
embodiment of the present invention. In this embodiment, an adapter 310 1s shown
that includes a body 386 and an insert 388 positioned between body 386 and a female
member 330. Body 386 includes a central longitudinal channel 314 and an inner and
outer surface 316 and 138, respectively. Body 386 further includes an external
segment 320 having an external end 322 and an internal segment 324 having an
mternal end 326. Central longitudinal channel 314 of body 386 extends from external
end 322 to internal end 326. Internal segment 324 is configured for receipt within a
port 328 of female member 330. Body 386 and insert 388 may be machined out of a

suitable metal such as steel or, alternatively, may be made of a powder metal.

0.
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[0035] A gland 389 configured for receipt of a sealing member, such as an O-ring,
is created between insert 388 and a first ledge 390 1n port 328. Upon insertion of
adapter 310 into port 328, insert 388 rests on a second ledge 392 along with body 386,
which 1s retained in port 328 by a fit portion 341. The second ledge 392 cooperates
with a shoulder 394 in body 386 to prevent axial movement of insert 388 relative to
female member 330 and body 386.

[0036] The fit portion 341 comprises a generally annular locking member 376
received in an annular cavity 378. Locking member 376 is preferably formed of a
metal, and more preferably is spring tempered such that locking member 376 has the
flexibility to contract upon application of a sufficient inwardly directed radial force
and then expand to its original shape when that force 1s removed. Preferably, locking
member 376 1s not continuous, but includes a space between two ends 380, 382 to
allow locking member 376 to contract and expand without altering its annular shape.
[0037] In order to secure adapter 310 into port 328, internal segment 324 of body
386 and insert 388 are aligned and inserted into port 328 until locking member 376
engages a chamier segment 374. Upon further insertion, chamfer segment 374 forces
locking member 376 to compress mto cavity 378 until locking member 376 is flush
with outer surface 318 of adapter 310. Adapter 310 1s further inserted until locking
member 376 reaches an annular groove 384 1n port 328, whereby locking member 376
expands 1mto groove 384, as shown in Fig. 13. In this configuration, a portion of
locking member 376 resides in both cavity 378 of adapter 310 and groove 384 of
female member 330 to prevent the removal of adapter 310 from port 328.

[0038] Although certain preferred embodiments of the present invention have
been described, the invention i1s not limited to the illustrations described and shown
herein, which are deemed to be merely illustrative of the best modes of carrying out
the invention. A person of ordinary skill in the art will realize that certain
modifications and variations will come within the teachings of this invention and that
such variations and modifications are within its spirit and the scope as defined by the

e

claims.

-10-
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CLAIMS:

1. A high-pressure coupling interface adapter for use with a female member having a port that
includes an internal surface, the adapter comprising a generally cylindrically-shaped metal body
having a central longitudinal channel and an inner and outer surface, the body further including:

an external segment having an external end;

an internal segment having an internal end, the internal segment configured for receipt within
the port of the female member; and

wherein the central longitudinal channel extends from the external end to the internal end; the
body 1is configured to engage and secure a separate male coupling member; and the outer surface of the
internal segment of the body includes a fit portion for engaging the female member and a groove
positioned between the fit portion and the internal end of the body for receiving an O-ring, wherein the

fit portion includes a plurality of longitudinally spaced, substantially annular fitting protrusions.

2. An adapter as recited in claim 1, wherein the outer surface of the internal segment includes a

lead-in chamfer adjacent the internal end that forms a chamfer angle relative to the outer surface.

3. An adapter as recited in claim 1, wherein outer radial portions of the fitting protrusions

include a generally semicircular outer radius.

4, An adapter as recited in claim 1, wherein the protrusions are separated by flat outer surface
segments.
5. An adapter as recited in claim 1, wherein the fitting protrusions create a series of peaks and

valleys for facilitating the press fitting of the adapter within the port of the female member.

6. An adapter as recited in claim 1, wherein the fit portion comprises a resilient locking member

recetved within a cavity:.

7. An adapter as recited in claim 1, wherein the outer surface of the body includes an annular

flange positioned in proximity to the internal segment of the body.

11
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8. An adapter as recited in claim 1, wherein the inner surface of the external segment includes a
chamfered segment adjacent the external end that forms a chamfer angle relative to the central

longitudinal channel.

9. An adapter as recited in claim 1, wherein the inner surface of the body is configured to engage

and secure one or more external features of the separate male coupling member.

10. An adapter as recited in claim 1, wherein the inner surface of the body includes an annular

groove for receiving a locking member.

11. An adapter as recited in claim 1, further including an insert positioned between the body and

the female member.

12. An adapter as recited in claim 11, wherein the insert and body are made of powder metal.

13. An adapter as recited in claim 11, wherein the fit portion comprises a resilient locking member

received within a cavity in the body.

14, A high-pressure coupling interface adapter for use with a female member having a port that
includes an internal surface, the adapter comprising a generally cylindrically-shaped metal body
having a central longitudinal channel and an inner and outer surface, the body further including:

an external segment having an external end;

an 1nternal segment having an internal end, the internal segment configured for receipt within
the port of the female member; and

wherein the central longitudinal channel extends from the external end to the internal end: the
mner surface of the body is configured to engage and secure one or more external features of a
separate male coupling member; the inner surface of the external segment includes an external
chamtered segment adjacent the external end, the external chamfered segment forming an external
chamfer angle relative to the central longitudinal channel greater than about 30 degrees; the outer
surface of the body includes an annular flange positioned in proximity to the internal segment of the
body; and the outer surface of the internal segment of the body includes a lead-in chamfer adjacent the

internal end, the chamfer forming a chamfer angle greater than about 30 degrees relative to the outer
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surface, and a fit portion, the fit portion including a plurality of longitudinally spaced, outward

radially-projecting annular fitting protrusions.

15. A female coupling assembly comprising:

a female member having a port that includes an internal surface;

a separate, pre-assembled, high-pressure coupling interface adapter at least partially secured
within the port, the adapter comprising a generally cylindrically-shaped metal body having a central
longitudinal channel and an inner and outer surface, the body further including an external segment
having an external end, an internal segment having an internal end, the internal segment secured
within the port, the central longitudinal channel extending from the external end to the internal end,
the inner surface of the body configured to engage and secure one or more external features of a
separate male coupling member, and the outer surface of the body including an annular flange
positioned 1n proximity to the internal segment of the body; and

wherein at least one of the female member or adapter includes a fit portion engaged with
either the internal segment of the body or the internal surface of the port, the fit portion including a
plurality of longitudinally spaced, substantially annular fitting protrusions, and a groove for receiving

an O-ring in the outer surface of the internal segment positioned in proximity with the internal end of
the body.

16. A temale coupling assembly as recited in claim 15, wherein the outer surface of the internal

segment of the body includes the fit portion.

17. A female coupling assembly as recited in claim 16, wherein the female member comprises a

material having at least one of a lesser material strength and a more porous nature than the material of

the adapter.

18. A female coupling assembly as recited in claim 15, wherein the internal surface of the port

includes the fit portion.
19. A female coupling assembly as recited in claim 18, wherein the adapter comprises a material

having at least one of a lesser material strength and a more porous nature than the material of the

female member.
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20. A female coupling assembly as recited in claim 15, wherein the fit portion includes at least

one outward radially-projecting fitting protrusion.

21. A female coupling assembly as recited in claim 15, wherein the inner surface of the body

includes an annular groove for receiving a locking member.

22. A female coupling assembly, including a female member having a port that includes a
substantially smooth, non-threaded, internal surface and a separate, pre-assembled, hi gh-pressure
coupling interface adapter at least partially secured within the port, the adapter comprising a generally
cylindrically-shaped metal body having a central longitudinal channel and an inner and outer surface,
the body further including:

an external segment having an external end;

an internal segment having an internal end, the internal segment secured within the port; and

wherein the central longitudinal channel extends from the external end to the internal end; the
inner surface of the body includes an annular groove for receiving a locking ring and is configured to
engage and secure one or more external features of a separate male coupling member; the inner
surface of the external segment includes an external chamfered segment adjacent the external end, the
external chamfered segment forming an external chamfer angle relative to the central longitudinal
channel greater than about 30 degrees; the outer surface of the body includes an annular flange
positioned in proximity to the internal segment of the body; and the outer surface of the internal
segment of the body includes an O-ring groove positioned in the outer surface of the internal segment
In proximity with the internal end, a lead-in chamfer adjacent the internal end, the chamfer forming a
chamfer angle greater than about 30 degrees relative to the central longitudinal channel, and a fit

portion, the fit portion including at least one outward radially-projecting annular fitting protrusion

engaged with the internal surface of the port.

23. A method of forming a female coupling assembly, including the steps of:

providing a female member having a port with an internal surface;

providing a separate, pre-assembled, high-pressure coupling interface adapter, the adapter
comprising a generally cylindrically-shaped metal body having a central longitudinal channel and an
inner and outer surface, the body further including an external segment having an external end and an
Internal segment having an internal end; wherein the central longitudinal channel extends from the

external end to the internal end; the inner surface of the body configured to engage and secure one or
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more external features of a separate male coupling member; the outer surface of the body includes an
annular flange positioned in proximity to the internal segment of the body; and the outer surface of the
internal segment of the body includes a fit portion having a plurality of longitudinally spaced,
substantially annular fitting protrusions, and a groove for receiving an O-ring in the outer surface of
the internal segment positioned in proximity with the internal end of the body;

Inserting a portion of the adapter into the port; and

securing the fit portion of the internal segment of the adapter to the internal surface of the port.

24, A method as recited in claim 23, wherein the securing step comprises pressing the fit portion

of the adapter into the port.
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