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(54) Title: FIREPROOF QUICK DISCONNECT COUPLING ASSEMBLY

(57) Abstract: A coupling assembly (20) is
provided that includes a first coupling member
(25), a second coupling member (24) con-

figured to selectively connect with and discon-
nect from the first coupling member, a locking
sleeve (42) configured to selectively release the
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first coupling member from the second coup-
ling member; and a layered flame retardant

structure (50). The layered flame retardant
structure (50) may include a first flame retard-
ant layer (52), a generally cylindrical sleeve
(54) that extends over the first flame retardant
layer, and a second flame retardant layer (56)
that extends over a substantial portion of the
generally cylindrical sleeve. In embodiments,
the generally cylindrical sleeve (54) and the
second flame retardant layer (56) may overhang

the locking sleeve (42).

FIG. 1A
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FIREPROOF QUICK DISCONNECT COUPLING ASSEMBLY

CROSS-REFERENCE TO RELATED APPLICATION

[0001] This application claims the benefit of United States Provisional Application Serial
No. 62/152,365, filed April 24, 2015, the disclosure of which is hereby incorporated herein by

reference in its entirety.

TECHNICAL FIELD
[0002] The present disclosure relates to fluid conveyance systems, including no-flow
fireproof quick disconnect couplings.
BACKGROUND
[0003] The present disclosure relates to no-flow fireproof quick disconnect couplings

utilized in fluid conveyance (e.g., hydraulic and fuel) applications that may be required to
function in severe, high-temperature working environments. Specifically, this disclosure relates
to improvements in several structures thereof that allow such couplings to meet the fire resistant
and fireproof requirements of SAE AS1055 and other such related industry specifications with

zero or very low fluid cooling flow

BRIEF DESCRIPTION OF THE DRAWINGS

[0004] FIG. 1A is a cross-sectional view generally illustrating a fireproof quick
disconnect coupling member including a flame retardant plug embodying principles of the

present disclosure;

[0005] FIG. 1B is a cross-sectional view generally illustrating a fireproof quick

disconnect coupling member embodying principles of the present disclosure; and

[0006] FIG. 2 is a cross-sectional view generally illustrating a fireproof quick disconnect

coupling assembly embodying principles of the present disclosure.
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SUMMARY

[0007] A coupling assembly that may include a first coupling member that may include
one of a first coupling portion and second coupling portion; a second coupling member that may
include the other of the first coupling portion and the second coupling portion, the other of the
first coupling portion and the second coupling portion may be configured to selectively connect
with and disconnect from the first coupling portion and the second coupling portion; a locking
sleeve that may be configured to selectively release the first coupling member from the second
coupling member; and a layered flame retardant structure that may include a first flame retardant
layer, a generally cylindrical sleeve configured to extend over the first flame retardant layer, and
a second flame retardant layer that may be configured to extend over a substantial portion of the

generally cylindrical sleeve.

DETAILED DESCRIPTION

[0008] Referring to FIGS. 1A, 1B, and 2, which are not intended to limit the present
disclosure, FIGS. 1A and 1B generally illustrate a coupling member 20 that may include a
permanently crimped hose member 22 and a female half coupling member 24. The female half
coupling member 24 may be selectively connectable to and disconnectable from a male half
coupling member 25, such as generally illustrated in FIG. 2. In embodiments, the female half
coupling member 24 and the male half coupling member 25 may, when connected, comprise a
coupling assembly that provides a sealed fluid connection for fluid conveyance. In embodiments,
hose member 22 may include a hose assembly. The hose assembly may include a hose 26 and a
combined one-piece hose nipple and quick disconnect adapter fitting 28. The fitting 28 may
retain a nut sub-assembly. The nut sub-assembly may include a number of functional members,
such as 40, 42, 50, and 60 (described in more detail below), that may be retained by at least one

retaining ring 29.

[0009] In embodiments, the retaining ring 29 may be configured to allow the nut sub-
assembly to rotate relative to the adapter fitting 28 when connecting female half coupling
member 24 to a male half coupling member 25. To provide some measure of protection against
damage due to exposure to fire, hose 26 and at least a portion of fitting 28 may be covered with a

flame retardant material 30. For example, and without limitation, as the flame retardant material
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30 may comprise silicone rubber or other suitable material. An additional fire sleeve 32 may
encapsulate at least a portion of the flame retardant material 30 such as generally illustrated in

FIGS. 1A and 1B.

[0010] In embodiments, a female half coupling member 24 may include a receiving
structure 40. The receiving structure 40 may be configured to receive and connect and/or engage
with a male half coupling member 25. The receiving structure 40 and male half coupling member
25 may comprise a suitable number of configurations adapted to selectively receive, connect, and
disconnect the female half coupling member 24 and male half coupling member 25. It should be
understood that the above described examples are for illustrative purposes only and are not

intended to be limited the scope of the present disclosure.

[0011] In embodiments, the female half coupling member 24 may be selectively
releasable from the male half coupling member 25. For example, and without limitation, the
female half coupling member 24 may include a locking sleeve 42. The locking sleeve 42 may be
configured to be movable both axially and rotationally on the male half coupling member 25.
The locking sleeve 42 may be configured to selectively release the male half coupling member
25 from the receiving structure 40. Locking sleeves having somewhat similar functionality may
be known in the art. However, in contrast with such locking sleeves, the disclosed locking
sleeve 42 may include a layered flame retardant structure 50. The layered flame retardant
structure 50 may be configured to substantially cover the locking sleeve. In embodiments, the
layered flame retardant structure 50 may include a first flame retardant layer (e.g., silicone
rubber) 52, a metallic (e.g., stainless steel), a generally cylindrical sleeve 54 that may extend
over the first flame retardant layer 52, and a second flame retardant layer (e.g., silicone rubber)

56 that may extend over a substantial portion of the generally cylindrical sleeve 54.

[0012] In embodiments, the sleeve 54 and the second flame retardant layer 56 may
overhang at least a portion of the release sleeve 42 to form or create a gap 58 between the sleeve
54 and the fitting 28 and receiving structure 40. As is generally illustrated in FIG. 1B, the
overhanging portion may extend beyond the locking sleeve 42 and over an otherwise exposed
portion of the female half coupling member 24 adjacent the gap 58. In embodiments, such as

generally illustrated in FIG. 1A, a generally cylindrical flame retardant plug (e.g., silicone
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rubber) 60 may be included in the gap 58, which together with the overhanging portion of the
sleeve 54 and the second flame retardant layer 56, may inhibit flame propagation into the gap 58.
It should be understood that the present disclosure contemplates embodiments that may or may

not include a flame retardant plug, such as, for example, a silicone rubber plug 60.

[0013] In embodiments, the layered flame retardant structure 50 may be a reliable
fireproof quick disconnect coupling assembly for, among other things, no flow or very low fluid
flow operating conditions. For example, an integral hose and female half coupling member 24
and male half coupling 25 may retain sealing integrity and function for at least 15 minutes. A
second flame retardant layer 56 may form ablative particles, the sleeve 54 may create a heat
shield, and a first flame retardant layer 52 may create a thermal barrier. The thermal barrier may
be configured to prevent excessive heat from reaching fluid seals (e.g., female half sealing
member 70, back-up ring 72, male half sealing member 74, and back-up ring 76) of the integral
hose and female half coupling member 24, which may otherwise facilitate or cause seal material
break-down and eventual leakage of fluid from the integral female half coupling member 24 and
male half coupling member 25. Known couplings that rely solely on molded silicone rubber
over the outer locking sleeve commonly cannot maintain similar sealing integrity for a similar

period of time.

[0014] In embodiments, a single flame retardant layer 52 may be provided between the
locking sleeve 42 and the cylindrical sleeve 54. For example, and without limitation, a single
flame retardant layer 52 may be thicker than the combined thickness of a second flame retardant
layer 56 and a first flame retardant layer 52. In another embodiment, a single flame retardant
layer 52 may be thicker than either of a second layer 56 and a first layer 52, yet not as thick as
the combined thickness of the second layer 56 and the first layer 52. In embodiments utilizing a
signal flame retardant layer 50, the cylindrical sleeve 54 may be the exposed outer layer and may

act as a shield, and the single flame retardant layer 52 may act as a thermal barrier.

[0015] Various embodiments have been described in the foregoing specification, and it is
believed that various alterations and modifications of the embodiments will become apparent to

those skilled in the art from a reading and understanding of the specification. It is intended that
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all such alterations and modifications are included in the embodiments, insofar as they come

within the scope of the appended claims.

[0016] Various embodiments are described herein to various apparatuses, systems, and/or
methods. Numerous specific details are set forth to provide a thorough understanding of the
overall structure, function, manufacture, and use of the embodiments as described in the
specification and illustrated in the accompanying drawings. It will be understood by those
skilled in the art, however, that the embodiments may be practiced without such specific details.
In other instances, well-known operations, components, and elements have not been described in
detail so as not to obscure the embodiments described in the specification. Those of ordinary
skill in the art will understand that the embodiments described and illustrated herein are non-
limiting examples, and thus it can be appreciated that the specific structural and functional

details disclosed herein may be representative and do not necessarily limit the scope of the

embodiments.
[0017] Reference throughout the specification to “various embodiments,” “some
embodiments,” “one embodiment,” or “an embodiment,” or the like, means that a particular

feature, structure, or characteristic described in connection with the embodiment is included in at

2% €y

least one embodiment. Thus, appearances of the phrases “in various embodiments,” “in some
embodiments,” “in one embodiment,” or “in an embodiment,” or the like, in places throughout
the specification are not necessarily all referring to the same embodiment. Furthermore, the
particular features, structures, or characteristics may be combined in any suitable manner in one
or more embodiments. Thus, the particular features, structures, or characteristics illustrated or
described in connection with one embodiment may be combined, in whole or in part, with the

features, structures, or characteristics of one or more other embodiments without limitation given

that such combination is not illogical or non-functional.

[0018] Although only certain embodiments have been described above with a certain
degree of particularity, those skilled in the art could make numerous alterations to the disclosed
embodiments without departing from the scope of this disclosure. Joinder references (e.g.,
attached, coupled, connected, and the like) are to be construed broadly and may include

intermediate members between a connection of elements, relative movement between elements,
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physical connections (e.g., fluid connections), and/or electrical connections (wired and/or
wireless). As such, joinder references do not necessarily imply that two elements are directly
connected/coupled and in fixed relation to each other. The use of “e.g.” throughout the
specification is to be construed broadly and is used to provide non-limiting examples of
embodiments of the disclosure, and the disclosure is not limited to such examples. It is intended
that all matter contained in the above description or shown in the accompanying drawings shall
be interpreted as illustrative only and not limiting. Changes in detail or structure may be made

without departing from the present disclosure.
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CLAIMS

What is claimed is:

1. A coupling assembly, comprising:

a first coupling member that includes a first coupling portion;

a second coupling member that includes a second coupling portion, the first coupling
portion and the second coupling portion being configured to selectively connect and disconnect;

a locking sleeve configured to selectively release the first coupling member from the
second coupling member; and

a layered flame retardant structure including a first flame retardant layer, a generally
cylindrical sleeve configured to extend over the first flame retardant layer, and a second flame

retardant layer configured to extend over a substantial portion of the generally cylindrical sleeve.

2. The coupling assembly of claim 1, wherein the generally cylindrical sleeve and

the second flame retardant layer are configured to extend beyond the locking sleeve.

3. The coupling assembly of claim 1, wherein the generally cylindrical sleeve and
the second flame retardant layer are configured to extend over an otherwise exposed portion of

the second coupling member to form a gap.

4. The coupling assembly of claim 3, wherein a flame retardant plug is provided
within in the gap.

5. The coupling assembly of claim 4, wherein the flame retardant plug is generally
cylindrical.

6. The coupling assembly of claim 1, wherein the first coupling portion includes one

of a male half coupling portion and a female half coupling portion and the second coupling

portion includes the other of the male half coupling portion and the female half coupling portion.

7. The coupling assembly of claim 1, wherein the generally cylindrical sleeve and

the second flame retardant layer are configured to overhang the locking sleeve.
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8. The coupling assembly of claim 1, wherein the layered flame retardant structure is

configured to cover the locking sleeve.

9. The coupling assembly of claim 1, wherein the locking sleeve is moveable axially

and rotationally on the first coupling portion.

10.  The coupling assembly of claim 1, wherein the second coupling portion includes a

receiving structure configured to receive at least a portion of the first coupling portion.

11. A coupling assembly, comprising:

a first coupling member that includes a male half coupling portion;

a second coupling member that includes a female half coupling portion, the female half
coupling portion having a receiving structure configured to selectively connect with and
disconnect from the male half coupling portion;

a locking sleeve configured to selectively release the male half coupling portion from the
receiving structure; and

a layered flame retardant structure that includes a first flame retardant layer, a generally
cylindrical sleeve configured to extend over the first flame retardant layer, and a second flame

retardant layer configured to extend over a substantial portion of the generally cylindrical sleeve.

12.  The coupling assembly of claim 11, wherein the generally cylindrical sleeve and

the second flame retardant layer are configured to extend beyond the locking sleeve.

13.  The coupling assembly of claim 11, wherein the generally cylindrical sleeve and
the second flame retardant layer are configured to extend over an otherwise exposed portion of

the second coupling member to form a gap.

14.  The coupling assembly of claim 13, wherein a flame retardant plug is provided
within in the gap.

15.  The coupling assembly of claim 14, wherein the flame retardant plug is generally
cylindrical.
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16.  The coupling assembly of claim 11, wherein the generally cylindrical sleeve and

the second flame retardant layer are configured to overhang the locking sleeve.

17 The coupling assembly of claim 11, wherein the layered flame retardant structure

is configured to cover the locking sleeve.

18.  The coupling assembly of claim 11, wherein the locking sleeve is moveable

axially and rotationally on the male half coupling portion.

19.  The coupling assembly of claim 11, wherein the receiving structure is configured

to receive at least a portion of the male half coupling portion.

20. A coupling assembly, comprising:

a first coupling member that includes a first coupling portion;

a second coupling member that includes a second coupling portion, the first
coupling portion and the second coupling portion being configured to selectively connect with
and disconnect from the other of the first coupling portion and the second coupling portion;

a locking sleeve configured to selectively release the first coupling portion from
the second coupling portion, the locking sleeve being moveable axially and rotationally on the
first coupling portion; and

a layered flame retardant structure configured to cover at least a portion of the
locking sleeve, the layered flame retardant structure including a first flame retardant layer, a
generally cylindrical sleeve that extends over the first flame retardant layer, and a second flame
retardant layer that extends over a substantial portion of the generally cylindrical sleeve, wherein

the generally cylindrical sleeve and the second flame retardant layer overhang the locking sleeve.
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