
COUPLING ASSEMBLY WITH LATCHING SLEEVE  BACKGROUND OF
THE INVENTION Field of the Invention [0001] The present invention
relates to push-to-connect style fluid connectors and,  more particularly, to
push-to-connect style fluid connectors that include a latching sleeve to
secure a male coupling member within a female coupling member.
Description of the Related Art [00021 There are many industrial
applications where a high pressure hydraulic system  requires that several
connections be made between a hose assembly and a component, such
as  a pump, motor, valve, etc. Initially there were no push-to-connect
(threadless) connection  systems available that could satisfactorily operate
at high pressure, prior art systems have  made use of threaded fittings to
make this connection. Recently, push-to-connect style  coupling
assemblies have become available that can operate at high pressures. In
one such  coupling assembly, shown in FIGS. I. and. 2, a resiliently
expandable locking ring is  employed to secure a male coupling member
within a female coupling member. While this  design has proven
successful in use, the locking ring is a separate component that must be
inserted into the female coupling member during manufacture. If the
locking ring is lost or if  the manufacturer inadvertently fails to properly
assemble the female coupling member with a  locking ring, the male
coupling member may not be able to connect with the female coupling
member. For these and other reasons, an improved push-to-connect style
coupling assembly  is desired that does not exhibit the manufacturing
limitations of the prior art locking ring  design and is tailored to make false
connections less likely to occur. SUMMARY OF THE INVENTION [00031
In accordance with a first aspect of the invention, there is provided a
coupling  assembly comprising: a first coupling member extending along
an axis A-A from a leading  end to a trailing end and having an exterior
that includes a first locking surface; a second  coupling member extending
from a receiving end to a remote end and including a receiving  portion
sized to receive the first coupling member; the second coupling member
also  including a second locking surface; and a latching sleeve 



positioned between the first and second coupling members and including
a bead; the latching  sleeve sized such that as the first coupling member
is inserted into the second coupling  member, the latching sleeve is
compressed as the bead engages the second coupling member  and then
expands as the bead moves over the second locking surface to become
engaged  between the first locking surface on the first coupling member
and the second locking surface  on the second coupling member. [0003a]
In accordance with a second aspect of the invention, there is provided a
coupling assembly comprising: a first coupling member extending along
an axis from a  leading end to a trailing end and having an exterior that
includes a first locking surface; a  second coupling member extending
from a receiving end to a remote end and including a  receiving portion
sized to receive the first coupling member, the second coupling member
also including a second locking surface; and a latching sleeve positioned
between the first  and second coupling members and including a bead,
the latching sleeve sized such that as the  first coupling member is
inserted into the second coupling member, the latching sleeve is
compressed as the bead engages the second coupling member and then
expands as it moves  over the second locking surface to become engaged
between the first locking surface on the  first coupling member and the
second locking surface on the second coupling member;  wherein the
latching sleeve includes a rigid portion having a cylindrical wall adapted to
expand and contract, and a leading end having a resiliently expandable
annular support  member secured to the latching sleeve within the bead.
10003b] In accordance with a third aspect of the invention, there is
provided a male  coupling member for use in a coupling assembly that
includes a female coupling member, the  male coupling member
comprising: a body that extends along an axis from a leading end to a
trailing end. and having a passageway extending therethrough, the male
coupling member also  including a trailing exterior cylindrical surface and
a leading exterior cylindrical surface,  which are separated by a locking
surface that tapers rearwardly and inwardly from the leading  exterior
cylindrical surface to meet the trailing exterior cylindrical. surface; a
latching sleeve  moveably attached to the male coupling member, the
latching sleeve including a rigid portion  having a cylindrical wall adapted
to expand and contract and a bead comprising a rolled  



leading end of the rigid portion, the latching sleeve sized such that as the
male coupling  member is inserted into the female coupling member, the
latching sleeve is compressed as the  bead engages the female coupling
member and then expands to become engaged between the  locking
surface on the male coupling member and the female coupling member. 2
[0003e] In accordance with a fourth aspect of the invention, there is
provided a female  coupling member for use in a coupling assembly that
includes a male coupling member, the  female coupling member
comprising: a body that extends along an axis from a receiving end  to a
remote end and including a receiving portion sized to receive the male
coupling member,  the female coupling member also including a second
locking surface; a latching sleeve  moveably attached to the female
coupling member, the latching sleeve including a rigid  portion having a
cylindrical wall adapted to expand and contract and a bead comprising a
rolled leading end of the rigid portion, the latching sleeve sized such that
as the male  coupling member is inserted into the female coupling
member, the latching sleeve expands as  it engages the male coupling
member and then contracts to become engaged between the  male
coupling member and the locking surface on the female coupling member.
[0004] Other aspects of the invention will be apparent to those skilled in
the art after  review of the drawings and detailed description provided
below. BRIEF DESCRIPTION OF THE DRAWINGS [0005] Embodiments
of the invention will now be described, by way of example, with  reference
to the accompanying drawings, wherein: [0006] FIG. 1 is a partial
cross-sectional view of a prior art coupling assembly; [0007] FIG. 2 is a
detailed cross-sectional view of the prior art coupling assembly  shown in
FIG. l; [0008] FIG. 3 is a partial cross-sectional view of a coupling
assembly according to an  embodiment of the invention; [0009] FIG. 4 is a
detailed cross-sectional view of a connecting interface of the  coupling
assembly shown in FIG. 3; [0010] FIG. 5 is a detailed cross-sectional view
of a connecting interface according to  



another embodiment of the present invention; [0011] FIG. 6 is a detailed
cross-sectional view of a connecting interface according to  another
embodiment of the present invention; [0012] FIG. 7 is a detailed
cross-sectional view of another configuration of the  connecting interface
shown in FIG. 6; [0013] FIG. 7A is an enlarged partial end view of a
latching sleeve according to an  embodiment of the present invention, for
use in the coupling shown in FIG. 7; [0014] FIG. 7B is an enlarged partial
end view of a latching sleeve according to  another embodiment of the
present invention, for use in the coupling shown in FIG. 7; 2a WO
2005/073611 PCT/US2005/002528  [00151 FIG. 8 is a detailed
cross-sectional view of a connecting interface according to  another
embodiment of the present invention; and [0016] FIG. 9 is a detailed
cross-sectional view of a connecting interface according to  another
embodiment of the present invention. DETAILED DESCRIPTION OF THE
INVENTION [00171 Certain terminology will be used in the foregoing
description for convenience  in reference only and will not be limiting. The
terms "forward" and "rearward" will refer  to directions forward and
rearward of the coupling assembly shown in the drawings. The  terms
"rightward" and "leftward" will refer to directions in the drawings in
connection  with which the terminology is used. The terms "inwardly" and
"outwardly" will refer to  directions toward and away from, respectively, the
geometric center of the apparatus. The  terms "upward" and "downward"
will refer to directions as taken in the drawings in  connection with which
the terminology is used. All foregoing terms mentioned above  include the
normal derivative and equivalents thereof. [00181 Referring to FIG. 3, a
coupling assembly according to an embodiment of the  present invention
is shown that includes a first or male member 20 and a second or female
member 30. Each of the male member 20 and the female member 30
extends along an axis  A-A when the assembly is in the coupled position
as shown in FIG. 3. The male member  



20 extends from a leading end 21 intended for insertion into the female
member 30 to a  trailing end 22, and has a passageway 23 extending
therethrough. If desired, the trailing  end 22 may be provided with external
threads 24 for attachment to a threaded coupling (not  shown) and a
series of flats 25 defining a non-circular (e.g., hexagonal) cross-section for
engagement by a wrench. [0019] Forwardly of the hexagonal
cross-section defined by the flats 25, the male  member 20 has a trailing
exterior cylindrical surface 26 and a leading exterior cylindrical  surface
27, which are separated by a first locking surface 28 that tapers
rearwardly and  inwardly from a leading exterior surface 27 to meet trailing
exterior surface 26. In a  particular configuration, first locking surface 28
exhibits a linear profile that tapers at an  angle in the range of 35 to 55
relative to the axis A-A, such as, for example, an angle of  about 45.
However, first locking surface 28 is not limited to the linear profile shown
in -3. WO 2005/073611 PCT/US2005/002528 FIGS. 3 and 4 and may
include non-linear profiles, including, for example, a cup-shaped or -
concave profile, without departing from the scope of the present invention.
[00201 In the embodiment shown in FIGS. 3 and 4, leading exterior
surface 27 has  formed therein an outwardly facing annular groove 29 in
which is positioned an annular  seal 31 of neoprene or other suitable
sealing material, and a rigid plastic ring 32. The  plastic ring 32 has an
outer diameter sized to snugly engage an inner surface of female
member 30 and the annular seal 31 is sized to sealingly engage the same
inner surface.  The presence of the rigid plastic ring 32 serves to protect
the annular seal 31 from cutting  or other damage upon insertion of the
leading exterior surface 27 into the female member  30. The rigid plastic
ring 32 also serves to protect the annular seal 31 from damage when
used in systems having high impulse flow of fluid. As will be appreciated,
annular seal 31  and plastic ring 32 may be readily assembled onto the
male member 20, unlike the prior art  coupling shown in FIG. 1 that
requires the annular seal and plastic ring to be awkwardly  inserted into a
groove in the interior of female member 30. However, annular seal 31 and
plastic ring 32 may be received in a groove (not shown) in the female
member 30 if so  



desired. [00211 In an embodiment, the coupling assembly also includes a
latching sleeve 33  having a rigid portion 34 and, optionally, a
thermoplastic and/or elastomeric (e.g., TPE)  sealing portion 35. As may
be seen in FIG. 4, the rigid portion 34 includes a cylindrical  wall 36
adapted to expand and contract. A leading end 37 of rigid portion 34
includes a  resiliently expandable annular support member 38, such as,
for example, a split locking  ring or a garter spring. Annular support
member 38 is secured to latching sleeve 33 within  an annular bead 39. In
an embodiment, bead 39 is formed by rolling the leading end 37 of  rigid
portion 34 around a portion of or substantially around annular support
member 38.  Unlike the prior art, female member 30 does not include a
separate and distinct locking  ring that can become lost or inadvertently
never assembled into female member 30 during  manufacture. 100221 In
the embodiment shown in FIGS. 3 and 4, sealing portion 35 may be
molded  around a flange 44 on an end of rigid portion 34 located opposite
leading end 37. Sealing  portion 35 may include a cylindrical wall portion
45 spaced from and substantially parallel  to the cylindrical wall 36 of rigid
portion 34. As can be seen in FIGS. 3 and 4, the 4 WO 2005/0736 11
PCT/US2005/002528  cylindrical wall 36 and the cylindrical wall portion 45
cooperate to define a gap 46. The  sealing portion 35 includes a sealing
fin 47 (FIG. 3) extending radially inwardly from the  flange portion 44. The
sealing fin 47 snugly engages the trailing cylindrical exterior  surface 26
and functions as a dust seal to prevent contaminants, such as dust and
other  debris, from entering the engaged coupling between latching sleeve
33 and the trailing  exterior surface 26. The sealing portion 35 shown in
FIGS. 3 and 4 is not limited to that  shown in the drawings and may
include other configurations, including those  configurations that allow the
male member 20 to be connected to a "direct port' female  coupling (e.g.,
integrating the internal profile of the female coupling member 30 into a
valve body or manifold). [0023] Female member 30 extends from a
receiving end 50 to a remote end 51, which  



may have adjacent thereto external threads 52 or other suitable
connection means for  fastening to a separate connection (not shown).
The portion of female member 30 adjacent  the receiving end 50 is
provided with an exterior cylindrical surface 52 sized to be snugly
received in the optional cylindrical wall 45 of latching sleeve 33 and an
interior cylindrical  surface 53 sized to receive therein the split cylindrical
wall portion 36 of the rigid portion  34 of latching sleeve 33. A first chamfer
54 extends from receiving end 50 inwardly to  interior cylindrical surface
53. A second locking surface 55, such as a chamfered surface,  extends
generally outwardly from interior cylindrical surface'53 - When second
locking  surface 55 is a chamfered surface, the angle between the second
chamfer 55 and interior  cylindrical surface 53 is in the range of about 20
to 40, such as, for example, about 30.  However, like first locking surface
28, second locking surface 55 is not limited to the linear  profile shown in
FIGS. 3 and 4 and may include non-linear profiles, such as, for example, a
cup-shaped or convex profile, without departing from the scope of the
present invention.  [0024] A second interior cylindrical surface 56 of
smaller diameter than the first  cylindrical surface 53 is positioned toward
remote end 51. The second interior cylindrical  surface 56 is sized to
receive the leading exterior surface 27 of the first male member 20  and is
engaged by annular seal 31 in the illustrated embodiment. [0025] With
reference to FIGS. 3 and 4, upon insertion of male member 20 into female
member 30, the leading end 37 of latching sleeve 33 will compress as it
engages first  chamfer 54 and then passes through the opening defined
by interior cylindrical surface 53 5 WO 20051073611
PCT/US20051002528  on female member 30 and trailing cylindrical
exterior surface 26 on male member 20. To  facilitate this passage, the
distance between interior cylindrical surface 53 and trailing  cylindrical
exterior surface 26 is greater than the diameter of bead 39. As bead 39
moves  past the intersection of second locking surface 55 and interior
cylindrical surface 53 upon  continued forward movement of male member
20, the bead 39, by virtue of the resilience  of rigid portion 34 will expand
to a size approaching its original size. In doing so, bead 39  will become
positioned to prevent withdrawal of male member 20 from female member
30  



by virtue of the bead 39 being trapped between first locking surface 28 on
male member 20  and second locking surface 55 on female member 30.
[0026] As will be appreciated from viewing FIG. 4, first locking surface 28
and  second locking surface 55 may be disposed at converging angles in
a direction away from  leading end 37 when the male member 20 is
engaged to, the female member 30. This  convergence may result from
the fact that the angle of the first locking surface 28 is less  than the angle
of second locking surface 55 in relation to axis A-A, as previously set
forth,  or vice versa. However, convergence of the angles defining second
locking surface 55 and  first locking surface 28 is not necessarily required,
particularly when second locking  surface 55 and first locking surface 28
do not exhibit the linear profile shown in FIGS. 3  and 4. [0027] When
male member 20 is fully secured or connected to female member 30, the
second interior cylindrical surface 56 is sealingly engaged with annular
seal 31, thereby  preventing leaking of fluid. Optionally, receiving end 50
and portions of female member  30 adjacent thereto are positioned in gap
46 between cylindrical wall portion 45 of sealing  portion 35 and cylindrical
wall 36 of rigid portion 34. The exterior cylindrical surface 52  is snugly in
contact with the interior of the cylindrical wall portion 45, thereby
preventing,  along with the sealing fin 47, dust and other-debris from the
entering the area around bead  39 when the members are in the engaged
position shown in FIGS. 3 and 4. [0028] As shown in FIG. 3, there is a gap
between latching sleeve 33 and flats 25  forwardly of the hexagonal
cross-section defined by the flats 25. This gap provides an  indication that
bead is properly positioned between first locking surface 28 and second
locking surface 55 when male member 20 is locked in female member 30.
This gap also  allows male member 20 to be pushed forward into female
member 30 to separate first  -6  I WO 2005/073611 PCT/US2005/002528
locking surface 28 from bead 39 (when the coupling assembly is not
pressurized). Male - member 20 may then be withdrawn from female
member 30 by pulling on latching sleeve 



33 and male member 20 simultaneously, such that bead 39 compresses
inwardly as it cams  over second locking surface 55 and is allowed to pass
by interior cylindrical surface 53.  [00291 Referring to FIG. 5 another
embodiment of the invention is shown. In the  illustrated embodiment,
male member 20 includes a latching sleeve 133 having a rigid  portion 134
and a seating portion 135. Unlike latching sleeve 33 described above and
shown in FIGS. 3 and 4, rigid portion 134 and sealing portion 135 are
separate components  and, therefore, are axial movable relative to one
another. As shown in FIG. 5, sealing  portion 135 includes a compressible
release sleeve 160 having a leading edge 162 and an  interior cylindrical
surface 164-sized to receive a split cylindrical wall 136 of rigid port ion
134. Release sleeve 160 also includes a tapered surface 166 adapted to
engage first  chamfer 54 on female member 30. [00301 With continued
reference to FIG. 5, when male member 20 is in the fully  coupled or
engaged position with female member 30, there is a space between the
receiving end 50 and latching sleeve 133 that is, in effect, the end of gap
46. Additionally,  the tapered surface 166 of the release sleeve 160 is
barely touching or slightly spaced from  first chamfer 54 on female
member 30. When it is desired to disconnect male member 20  from
female member 30, it is simply necessary to move male member 20
forward into  female member 30 so that first locking surface 28 is
separated from bead 139. Then,  release sleeve 160 is moved in a
direction toward female member 30, and in doing so, is  compressed as
tapered surface 116 engages chamfer 54. As release sleeve 160 is
compressed, split cylindrical wall 136 and integral bead 139 are also
compressed by release  sleeve 160 and can be removed from female
member 30 along with male member 20.  [00311 Referring to FIG. 6
another embodiment of the invention is shown. In the  illustrated
embodiment, male member 20 includes a latching sleeve 233 having a
rigid  portion 234 and, optionally, a sealing portion 235. As may be seen in
FIG. 6, rigid portion  234 includes a split cylindrical wall 236 adapted to
expand and contract. A leading end  237 of latching sleeve 233 includes a
resiliently expandable annular support member 238,  such as, for
example, a split locking ring or a garter spring. Annular support member
238  is secured to latching sleeve 233 within a bead 239. In an
embodiment, bead 239 is formed 



-7 WO 2005/073611 PCT/US20051002528  by rolling the leading end 237
around annular support member 238. Latching sleeve 233  also includes a
flange 241 positioned on an end of latching sleeve 233 opposite bead
239.  in the illustrated embodiment, sealing portion 235 includes a pair of
annular sealing  members, such as the O-rings shown in FIG. 6. One of
the O-rings is positioned between  male member 20 and latching sleeve
233 and the other O-ring is positioned between flange  241 and the
receiving end 50 of female member 30. In the connected state shown in
FIG.  6, the O-rings may be compressed to inhibit the passage of
contaminants into the area  around bead 39. [00321 Upon insertion of
male member 20 into female member 30, the leading end 37  of latching
sleeve 233 will compress as it engages first chamfer 54 and then passes
through  the opening defined by interior cylindrical surface 53 on female
member 30 and trailing  cylindrical exterior surface 26 on male member
20. As bead 239 moves past the intersection of locking member 55 and
interior cylindrical surface 53 upon continued  forward movement of male
member 20, the bead 239, by virtue of the resilience of rigid  portion 234
will expand to a size approaching its original size and, in doing so, will be
positioned to prevent withdrawal of mile member 20 from female member
30 by virtue of  bead 239 being positioned to engage first locking surface
28 on male member 20 and  second chamfer 55 on female member 30.
Furthermore, flange 241 will expand such that  an outer edge of flange
241 protrudes above flats 25 to provide avisual indication that  male
member 20 is properly secured to female member 30. Male member 20
may be  removed from female member 30 in the manner described above
with respect to FIG. 4.  [00331 Referring to FIG. 7, a coupling assembly
connecting interface is shown that is  substantially similar to that shown in
FIG. 6 with at least one exception, namely, second  locking surface 55 is
generally perpendicular to interior cylindrical surface 53. While the
manner in which the first and second coupling members are connected is
the same as the  method described above for FIGS. 4-6, latching sleeve
233 must be compressed before  pulling latching sleeve 233 or male
member 20 from female member 30. In an  



embodiment, flange 241 may be provided with a pair of finger tabs (see,
e.g., FIG. 7A) for  compressing latching sleeve 233 using an operator's
fingers or handheld pliers, or eyelets  (see, e.g, FIG. 7B) for compressing
latching sleeve 233 using a handheld tool. 8 WO 2005/073611
PCT/US2005/002528  [0034] Referring to FIG. 8, another embodiment of
the invention is shown. The  embodiment illustrated in FIG. 8 is
substantially similar to the embodiment shown in FIG.  4 with at least one
exception, namely, female member 30 includes a inwardly facing  annular
groove 71 sized to receive bead 39. Groove 71 maybe positioned next to
second  locking surface 55; as shown in FIG. 8, or may be spaced apart
from second locking  surface 55 and/or joined to second locking surface
55 by one or more intermediate surfaces  (not shown). 100351 In the
embodiment shown in FIG. 8, male member 20 is received in female
member 30 in the same manner as that described above with respect to
FIG. 4.  Particularly, latching sleeve 33 is sized such that upon insertion of
first coupling member  20 into second coupling member 30, the latching
sleeve 33 expands as it engages second  coupling member 30 and then
contracts as bead 39 moves over first locking surface 28 to  become
engaged between first locking surface 28 and second locking surface 55.
When it  is desired to disconnect male member 20 from female member
30, male member 20 is  moved forward into female member 30 and
latching sleeve 33 is moved toward leading end  21 of male member 20 to
cause bead 39 to engage first locking surface 28 and be urged  outwardly
into groove 71 by first locking surface 28. As will be appreciated, when
bead 39  has been urged into groove 71 and split cylindrical wall 36 has
been expanded to a  diameter greater than leading exterior surface 27,
male member 20 can be removed from - female member 30 through
latching sleeve 33. 100361 Referring to FIG. 9, another embodiment of
the invention is shown. The  embodiment shown in FIG. 9 is substantially
similar to the embodiment shown in FIG. 4  with at least one exception,
namely, latching sleeve 33 does not include an annular support  member
38. Instead, bead 39 is formed by rolling leading end 37 into a coil, for
example  



as shown in FIG. 9. Connection and disconnection of the coupling
assembly shown in  FIG. 9 is similar to that described above with respect
to the embodiment shown in FIG. 4.  [0037] Among other features, the
female coupling member 30 of the present invention  includes none of the
internal components, such as locking rings, O-rings and back-up rings,
found in the prior art coupling assembly shown in FIGS. 1 and 2. Indeed,
even the split  locking ring found in the prior art coupling assembly is
absent in embodiments of the  present invention. Additionally, the coupling
assembly of the present invention can be -9 WO 20051073611
PCT/US2005/002528 configured, as described above, to provide a tactical
and/or visual indication that the male - coupling member is properly
connected to the female coupling member. Moreover, the coupling
assembly of the present invention is particularly suited for use in a
"direct-port"  configuration, because only one groove (e.g., groove 71) is
required in female coupling  member 30 to connect to the male coupling
member 20. [0038) The present invention has been particularly shown
and described with reference  to the foregoing embodiments, which are
merely illustrative of the best modes for carrying  out the invention. It
should be understood by those skilled in the art that various  alternatives
to the embodiments of the invention described herein maybe employed in
practicing the invention without departing from the spirit and scope of the
invention as  defined in the following claims: It is intended that the
following claims define the scope of  the invention and' that the method
and apparatus within the scope of these claims and their  equivalents be
covered thereby. This description of the invention should be understood to
include all novel and non-obvious combinations of elements described
herein, and claims  may be presented in this or a later application to any
novel and non-obvious combination  of these elements. Moreover, the
foregoing embodiments are illustrative, and no single  feature or element
is essential to all possible combinations that may be claimed in this or a
later application. 10  CLAIMS  



What is claimed is: 1. A coupling assembly comprising: a first coupling
member extending along an axis from a leading end to a trailing end  and
having an exterior that includes a first locking surface; a second coupling
member extending from a receiving end to a remote end and  including a
receiving portion sized to receive the first coupling member, the second
coupling  member also including a second locking surface; and a latching
sleeve positioned between the first and second coupling members and
including a bead, the latching sleeve sized such that as the first coupling
member is inserted  into the second coupling member, the latching sleeve
is compressed as the bead engages the  second coupling member and
then expands as it moves over the second locking surface to  become
engaged between the first locking surface on the first coupling member
and the  second locking surface on the second coupling member. 2. The
coupling assembly of claim 1, wherein the exterior of the first coupling
member  has a trailing exterior cylindrical surface and a leading exterior
cylindrical surface, which are  separated by the first locking surface that
tapers rearwardly and inwardly from the leading  exterior cylindrical
surface to meet the trailing exterior cylindrical surface. 3. The coupling
assembly of claim 1, wherein the first locking surface exhibits a linear
profile and tapers at an angle relative to the axis. 4. The coupling
assembly of claim 1, wherein the first locking surface exhibits a non- linear
profile. 5. The coupling assembly of claim 1, wherein the leading exterior
surface has formed  therein an outwardly facing annular groove in which is
positioned an annular seal and a rigid  plastic ring, the annular seal and
the plastic ring having an outer diameter sized to engage an  inner surface
of the female coupling member. I1 6. A coupling assembly comprising: a
first coupling memberextending along an axis from a leading end to a
trailing end  and having an exterior that includes a first locking surface; 



a second coupling member extending from a receiving end to a remote
end and  including a receiving portion sized to receive the first coupling
member, the second coupling  member also including a second locking
surface; and a latching sleeve positioned between the first and second
coupling members and  including a bead, the latching sleeve sized such
that as the first coupling member is inserted  into the second coupling
member, the latching sleeve is compressed as the bead engages the
second coupling member and then expands as it moves over the second
locking surface to  become engaged between the first locking surface on
the first coupling member and the  second locking surface on the second
coupling member; wherein the latching sleeve includes a rigid portion
having a cylindrical wall adapted  to expand and contract, and a leading
end having a resiliently expandable annular support  member secured to
the latching sleeve within the bead. 7. The coupling assembly of claim 6,
wherein the annular support member is a split  locking ring or a garter
spring. 8. The coupling assembly of claim 6, wherein the latching sleeve
includes a sealing  portion. 9. The coupling assembly of claim 8, wherein
the sealing portion includes a compressible  release sleeve having a
leading edge and an interior cylindrical surface sized to receive the
cylindrical wall of the rigid portion, the release sleeve also including a
tapered surface  adapted to engage a chamfer on the first coupling
member to compress the release sleeve and  the rigid portion radially
inwardly. 10. The coupling assembly of claim 8, wherein the sealing
portion includes a cylindrical  wall portion spaced apart from and
substantially parallel to the cylindrical wall of rigid  portion, and wherein
the second coupling member includes an 12 exterior cylindrical surface
adjacent the receiving end that engages the cylindrical wall. 11. The
coupling assembly of claim 8, wherein the sealing portion includes a
sealing fin  extending radially inwardly from a flange portion of the rigid
portion, the sealing fin  engaging the exterior of the first coupling member. 



12. The coupling assembly of claim 6, wherein the bead is a rolled leading
end of the rigid  portion. 13. The coupling assembly of claim 1, wherein
the latching sleeve also includes a flange  positioned on an end of the
latching sleeve opposite the bead, a first annular sealing member
positioned between the first coupling member and the latching sleeve, and
a second annular  sealing member positioned between the flange and the
receiving end of the second coupling  member. 14. The coupling assembly
of claim 13, wherein an outer edge of the flange protrudes  above a
portion of the first coupling member when the first coupling member is
secured to  the second coupling member. 15. The coupling assembly of
claim 1, wherein the receiving portion of the second  coupling member
includes an interior cylindrical surface, and wherein the second locking
surface extends generally outwardly from the interior cylindrical surface.
16. The coupling assembly of claim 1, wherein the second locking surface
includes a  chamfer. 17. The coupling assembly of claim 1, wherein the
second locking surface exhibits a non- linear profile. 18. The coupling
assembly of claim 1, wherein the second locking surface is generally
perpendicular to interior cylindrical surface. 13 19. The coupling assembly
of claim 1, wherein the first locking surface and the second  locking
surface are disposed at converging angles in a direction away from a
leading end of  the latching sleeve when the first coupling member is
secured to the second coupling  member. 20. The coupling assembly of
claim 1 further including a gap between the latching sleeve  and a portion
of the first coupling member, the gap positioned to provide an indication
that  the bead is positioned between the first locking surface and the
second locking surface when  the first coupling member is secured to the
second coupling member and sized to allow the  first coupling member to
be pushed forward into the second coupling member to separate the  



first locking surface from the bead. 21. A male coupling member for use in
a coupling assembly that includes a female  coupling member, the male
coupling member comprising: a body that extends along an axis from a
leading end to a trailing end and having a  passageway extending
therethrough, the male coupling member also including a trailing  exterior
cylindrical surface and a leading exterior cylindrical surface, which are
separated by  a locking surface that tapers rearwardly and inwardly from
the leading exterior cylindrical  surface to meet the trailing exterior
cylindrical surface; a latching sleeve moveably attached to the male
coupling member, the latching sleeve  including a rigid portion having a
cylindrical wall adapted to expand and contract and. a bead  comprising a
rolled leading end of the rigid portion, the latching sleeve sized such that
as the  male coupling member is inserted into the female coupling
member, the latching sleeve is  compressed as the bead engages the
female coupling member and then expands to become  engaged between
the locking surface on the male coupling member and the female coupling
member. 22. A female coupling member for use in a coupling assembly
that includes a male  coupling member, the female coupling member
comprising: a body that extends along an axis from a receiving end to a
remote end and including a  receiving portion sized to receive the male
coupling member, the female coupling member  also including a second
locking surface; 14 a latching sleeve moveably attached to the female
coupling member, the latching  sleeve including a rigid portion having a
cylindrical wall adapted to expand and contract and  a bead comprising a
rolled leading end of the rigid portion, the latching sleeve sized such that
as the male coupling member is inserted into the female coupling
member, the latching sleeve  expands as it engages the male coupling
member and then contracts to become engaged  between the male
coupling member and the locking surface on the female coupling member.
15 


