
QUICK CONNECT COUPLING  Background of the Invention Field of the Invention 5
This invention relates generally to flexible hose couplings. More
particularly, it relates to a  novel and improved quick connect hose
coupling. Description of the Prior Art Quick connect couplings are known. In
such a coupling, a port may be machined directly  10 into an associated
fixture, machinery or equipment, or a body assembly or fixture portion may
have the port and threads for pre-assembly on an associated fixture,
machinery or equipment.  The hose connection portion, including a hose stem
portion and a ferrule, is attached to an open  end of the hose to be
connected to the fixture, machinery or equipment. The hose stem portion  has
a hose insert portion, which is inserted into the open end of the hose. The
ferrule is then 15 compressed about the hose end containing the insert
causing all portions to be permanently  affixed. Merely pressing the hose
connection portion into the port subsequently completes the  hose
connection. Such a quick connect coupling is particularly desirable when the
hose must be  connected in a location which is not readily accessible, since
it eliminates the need for starting  the threads and the danger of cross
threading. Further, for such a coupling having its port 20 included in a
body assembly or fixture portion, it may be threaded into place as a
pre-assembly  operation making it is easy to insure that the body assembly
or fixture portion receives proper  torque. Further, the time of assembly
and assembly costs are reduced. A quick connect coupling can be provided
without a disconnection mechanism, such as  where the port is machined
directly into the fixture, machine, or equipment without an additional  25
provision for disconnection. However, for a quick connect coupling having
its port integral to a body assembly or fixture portion, the disconnection
includes unscrewing all or a portion of the  body assembly or fixture
portion from the machine or fixture to which their respective hose is
attached. Where the body assembly or fixture portion is unitary, the entire
body assembly is unscrewed  30 from the machine or fixture. The body
assembly or fixture portion can also include intermediate  



1 threads making it separable into pieces, usually a draw-down nut portion
having the quick  connect feature and an adapter having the bore which
corresponds to the male connection portion  of the hose stem. Upon
unthreading the threaded portion, one part of the body assembly remains
with the machine or fixture. The other part separates from the first part
and remains with the 5 hose connection portion. In either instance, while
connection is a quick single stroke process, the  disconnection requires a
slower unthreading process to provide the opportunity to discover that  the
fitting is under internal pressure before being completely disconnected.
Reconnection is  effected, from this point forward, by the inverse of the
disconnection process. Quick connect couplings provide means to seal between
the hose stem and the port and to  10 provide a mechanical locking of the
hose stem in the port. To achieve maximum benefit from a  quick connect
coupling, such a coupling must reliably connect under the adverse conditions
encountered such as in industrial or heavy machinery locations, where
installations of fluid  connections are numerous, dense, and almost
inaccessible. Characteristics that are important to  ensure that a quick
connect coupling reliably connect include: 1) the required insertion force
of 15 the coupling being low; 2) the required insertion force being
consistent among sibling couplings;  3) the coupling being axially
self-aligning; 4) the coupling being highly resistive to binding upon
misaligned insertion of the stem into the port; 5) the coupling being self
guiding to overcome  substantial lateral misalignment when the process of
connection is first begun; and, 6) the  coupling being highly resistive to
binding upon misalignment of stem in relation to the clip upon 20 insertion
of the stem into the port. Still, the hose stem portion must seat securely
upon  completion of connection, and should result in a stable and durable
connection. One approach toward obtaining the characteristic of the coupling
being highly resistive to  binding upon misalignment of stem in relation to
the clip upon insertion of the stem into the port  is found in U.S. Patent
numbered 4,565,392 to Vyse. The issue is described in Vyse `392 as 25
follows: "A problem that has been encountered in making this connection is
that, at the time the  [stem] is pushed into the socket, the forward end of
the [stem] sometimes jams or catches on the  snap ring which is mounted in
the interior opening of the [port]". The jamming that is being  



described is where the snap-ring is forced out of the interior opening, or
snap-ring groove, and  deeper within the port by the stem pressing upon only
a small portion of the snap-ring (as 30 opposed to uniformly about the
snap-ring), causing it to tilt and thereby clog the port. The clog  2
prevents the stem from being allowed to seat fully within the port to a
point of locking into place,  or forming an axial locking relationship
between the stem and port. The solution presented by Vyse `392 was to fill
the snap-ring groove, in which the snap-ring  would reside prior to
connection of the coupling, with a viscous fluid such as grease, to maintain
5 a centered position for the snap-ring at all times prior to the insertion
of the stem in the port. In this way the snap-ring is not allowed to be
pulled from a centered position within the groove by  gravity. As long as
the ring is centered, the opportunity for the stem to catch the ring and
force it  to tilt within the port is apparently reduced. However, the
solution presented by the Vyse `392  patent has a significant disadvantage
and limitation. It is very undesirable to introduce grease to 10 the
coupling in the manner described. It requires a manual step in the
production of the  coupling, adding cost and complexity. More significantly,
the grease represents contamination  that can interfere with proper
functioning of the coupling over its life and acts to hold other
contaminants within the coupling, such as particulates that can be very
abrasive. While, the  grease may be effective at securing the clip against
movement by gravity, it does not insure that 15 the clip will not be moved
out of proper placement by handling or bumping of the port any time  prior
to connection. When the clip is moved by handling or bumping, the grease
only insures  that the clip remains in any position it assumes, whether
proper or not. The use of grease by the Vyse `392 patent does not address
the other important  characteristics of 1) the required insertion force of
the coupling being low; 2) the required  20 insertion force being consistent
among sibling couplings; 3) the coupling being axially self aligning; 4) the
coupling being highly resistive to binding upon misaligned insertion of the
stem  into the port; and, 5) the coupling being self guiding to overcome
substantial lateral  misalignment when the process of connection is first
begun. Accordingly, there is a continuing need for a hose coupling that
achieves all six of these  



25 important characteristics. Summary of the Invention The present invention
has as an object the provision of a quick connect hose coupling with an
improvement in the combination of characteristics leading to a quick connect
coupling that will  be connected reliably, consistently, and with acceptably
low insertion force. 3 The present invention is an improved quick connect
coupling of the type having a clip, a port  having an interior annular
groove adapted to support the clip, a forward cylinder, a rear cylinder,
and a first transition ramp, and defines a port peak distance. The coupling
is also of the type  having a sealing element. Additionally, the coupling is
of the type having a stem having a male 5 connection portion including a
forward annular seal groove adapted to receive the sealing  element, an
annular lead-in surface, a leading support cylindrical surface, a following
support  cylindrical surface, a caroming ramp, and defines a stem peak
distance. It is improved by the  port having an intermediate cylinder
between the forward cylinder and the rear cylinder and  having a second
transition ramp between the forward cylinder and the intermediate cylinder
and 10 by the male connection portion having a centering ramp and an
intermediate support cylindrical  surface between the leading support
cylindrical surface and the following support cylindrical  surface. Brief
Description of the Drawings 15 The accompanying drawings, which are
incorporated in and form part of the specification in  which like numerals
designate like parts, illustrate preferred embodiments of the present
invention and together with the description, serve to explain the principles
of the invention. In  the drawings: FIG. I is an elevation with one quarter
cut-away of a port for a preferred embodiment prior to  20 connection of the
coupling; FIG. 2 is an elevation with one quarter cut-away of a port for a
preferred embodiment shortly  into connection of the coupling; FIG. 3 is an
elevation with one quarter cut-away of a port for a preferred embodiment as



connection of the coupling progresses; 25 FIG. 4 is an elevation with one
quarter cut-away of a port for a preferred embodiment as  connection of the
coupling further progresses; FIG. 5 is an elevation with one quarter
cut-away of a port for a preferred embodiment upon  connection of the
coupling; 30 4 Detailed description of the Preferred Embodiments Referring
to FIGS. 1 through 5, one preferred embodiment of this quick connect
coupling 10  invention includes body assembly or fixture portion 12 and hose
stem 14. They are illustrated in  FIG. 1 prior to the insertion of hose stem
14 into body assembly 12. The body assembly 12 5 includes adapter 16 having
fixture connection portion 68 formed with central wrenching section  18 and
fixture end 20 which has external threads for mounting body assembly 12 onto
associated  fixtures, machinery or equipment. It should be understood that
although adapter 16 is illustrated  as having external threads at fixture
end 20, other types of end connections can be utilized.  These include
internal threads at fixture end 20, or adapter 16 being formed integral to
the 10 associated fixture or equipment. Further, adapter 16 and nut 24 can
be a unitary structure with  no need for threads intermediate thereto. Port
64 would then be formed within this unitary  structure. Further still, port
64 can be formed integral to associated fixtures, machinery or  equipment.
Joinder end 22 of adapter 16 is also externally threaded to receive nut 24,
For this  15 embodiment, nut 24 is normally threaded onto adapter 16 with
proper torque prior to installation  of body assembly 12 on an associated
fixture, machine or equipment. Adapter abutment 72 of  adapter 16 abuts nut
abutment 74 of nut 24 when nut 24 is properly positioned with respect to
adapter 16 and applied with proper torque. Nut 24 is provided with forward
end face 26. Face  26 remains spaced from wall 28 on adapter 16. However,
the abutting relationship can be  20 arranged to be between face 26 and wall
28, upon application of proper torque. Adapter 16, in cooperation with nut
24, provides a port 64 including a forward cylinder 32, a  



first intermediate cylinder 33 (formed in adapter 16 in the instant
embodiment), a second  intermediate cylinder 34, and a rear cylinder 35
(formed in nut 24 in the instant embodiment). Port 64 further includes
second transition ramp 46, between forward cylinder 32 and first  25
intermediate cylinder 33, and first transition ramp 47 between first
intermediate cylinder 33 and  second intermediate cylinder 34. Both ramps 46
and 47 are formed in adapter 16 for the instant  embodiment, but may be
formed in a unitary body assembly 12 or directly in the associated  fixture,
machinery or equipment. Beyond forward cylinder 32 is adapter bore 36 which
preferably has a diameter at least  30 substantially equal to the inside
diameter of hose stem bore (not depicted). 5 Nut 24 has an interior annular
groove 48 forward spaced from rear cylinder 35. Interior  annular groove 48
is preferably formed with a substantially radial interior forward face 50
and  interior rearward face 52. The rearward face 52 terminates in locking
chamfer 53, which  functions as discussed below. Alignment chamfer 45 is
contiguous with rear cylinder 35. 5 Positioned within interior annular
groove 48 of nut 24 is clip 54 in the form of an expandable  lock ring or
snap ring of common shape. It is contemplated that other clip shapes could
be  employed. Nut 24 has wrenching flats 56 so that nut 24 may be threaded
onto and off of adapter  16. Still referring to FIG. 1, hose stem 14
includes male connection portion 66 and hose insert  10 portion 58.
Progressing from most rearward position to most forward position, male
connection  portion 66 includes, rear o-ring groove 82 in which resides
second o-ring seal 80, following  support cylindrical surface 92, locking
groove 78 for receiving clip 54 upon final assembly of  coupling 10,
including exterior forward face 79, second intermediate support cylinder 90,
transition surface or camming ramp 77, first intermediate support
cylindrical surface 88, 15 centering ramp 76, leading support cylindrical
surface 86, forward seal groove 70 in which  resides o-ring backing 44 and
the sealing element, first o-ring seal 42, and annular lead-in  surface 94.
Annular lead-in surface 94 can be substantially cylindrical with an outer
radius smaller than  



the outer radius of leading support cylindrical surface 86, as depicted, or
frustoconical. Outer  20 radius of leading support cylindrical surface 86 is
smaller than outer radius of first intermediate support cylindrical surface
88, which is smaller than second intermediate support cylinder 90.  The
progressively larger radii of the various surfaces, including those that may
be frustoconical,  along with specific axial dimensional relationships,
provide the guiding function that overcomes  substantial axial and lateral
misalignment of hose stem 14 in relation to body assembly 12 in the 25
initial phase of joinder. These relationships also serve to minimize peak
insertion force and the  incidence of clip 54 clogging port 64 to interfere
with connection. These relationships and their  affects will be fully
described in the specific description of the events and interactions which
occur during connection, infra. O-ring backing 44 is provided to increase
the pressure to which coupling 10 can be subjected  30 before fluid begins
to by-pass first o-ring 42 and coupling 10 begins to leak. Construction of
o- 6 ring backing 44 varies depending upon the fluid pressure of the
associated application of  coupling 10 and is well know in the art. Hose
stem 14 also includes hose insert portion 58 which  extends inwardly, to an
associated hose, from hose stop 60 and is adapted to fit snugly with the
connection end of a hose (not depicted). Hose insert portion 58 includes
barbs 62 to facilitate 5 increased resistance to separation of hose stem 14
from the associated hose. Commonly, a  ferrule (not depicted) is crimped
about the end of the hose in which hose insert portion 58  extends and about
hose stop 60 to increase the resistance to separation of hose stem 14 from
the  hose. The connection of coupling 10 is depicted progressively in FIG.
2. through FIG. 5,  10 respectively. Initially all items of body assembly 12
are assembled including nut 24 threaded  upon adapter 16 with proper torque.
Clip 54 is placed within interior annular groove 48. Body  assembly 12 is
then affixed upon the associated fixture, machinery or equipment with proper
torque. If body assembly 12 is a unitary structure, assembly would not be
necessary. It would  only be necessary for clip 54 to be placed within
interior annular groove 48, and body assembly 15 12 to be affixed upon the
associated fixture, machinery or equipment with proper torque.  



Further, if port 64 is formed integral to the associated fixture, machinery
or equipment, it is only  be necessary for clip 54 to be placed within
interior annular groove 48. Generally, connection of coupling 10 is effected
by hose stem 14 being pressed into body  assembly 12 until reaching locking
engagement as depicted in FIG. 5. Male connection portion  20 66 of hose
stem 14 extends through alignment chamfer 45 and rear cylinder 35 and into
forward cylinder 32 of port 64 with a close fit. The various proportions are
arranged so that first o-ring  seal 42 has an unstressed outside diameter
less than the inside diameter of forward cylinder 32 so  that the movement
of male connection portion 66 to the assembled position of FIG. 5 causes
radial compression of first o-ring seal 42. In such condition first o-ring
seal 42 provides a fluid  25 tight joint between the male connection portion
66 and port 64. During such assembly camming ramp 77 engages clip 54 and
radially expands clip 54 from  its unstressed condition out into the
interior annular groove 48. During such movement clip 54 is  urged forward
by caroming ramp 77 and engages interior forward face 50. Because interior
forward face 50 is radial, clip 54 can expand easily as caroming ramp 77 is
moved into the  30 assembled position. 7 As male connection portion 66 is
moved into the fully assembled position locking groove 78  moves to a
position under clip 54 so that clip 54 is allowed to snap into a position in
which it  bridges between the interior annular groove 48 and locking groove
78. In such bridging position,  hose stem 14 is permanently mechanically
locked in position within port 64 via nut 24. 5 Clip 54 is formed with an
unstressed radius sized so that its outer periphery has a radius  greater
than the radius of the inner extremities of faces 50 and 52 of interior
annular groove 48  and its inner periphery has a radius less than the radius
second intermediate support cylinder 90.  Consequently, clip 54 is trapped
within interior annular groove 48 of nut 24 prior to assembly,  but snaps
into locking groove 78 upon assembly of hose stem 14 within the body
assembly 12. 10 Locking chamfer 53 ensures this locking configuration by
having an angle in relation to exterior  forward face 79 such that their
cooperation tends to force clip 54 into locking groove 78 when  force is
applied tending to separate hose stem 14 from port 64. Clip 54 will tend to
rest, under  



pressure tending to separate hose stem 14 from port 64, at the point within
locking groove 78  having a tangent having the same angle in relation to the
axis of port 64 as the angle of locking 15 53 in relation to the axis of
port 64. Accordingly, exterior forward face 79 will have a tangent at  some
point on its are with an angle in relation to the axis of port 64 greater
than the angle of  locking chamfer 53 in relation to the axis of port 64. To
insure this locking action, the maximum radius of second intermediate
support cylinder  90 is selected to be less than the radius of rear cylinder
35 by an amount less than the diameter of  20 the wire forming clip 54. With
such structure, a positive mechanical locking of male connection  portion 66
within port 64 is provided. In order to allow clip 54 to expand as caroming
ramp 77 is pressed into the assembled  position, the depth of the interior
annular groove 48 is proportioned to be at least as great as the  diameter
of the wire forming clip 54. 25 In the depicted embodiment, body assembly 12
is installed on the associated fixture,  machinery or equipment with nut 24
and clip 54 each properly in position. Completion of the  assembly is
accomplished thereafter by merely pressing hose stem 14 into body assembly
12 to  its assembled position in which it is permanently locked within nut
24 by operation of clip 54. Specifically, during connection a number of
events and interactions occur which ensure that:  30 1) the required
insertion force of the coupling is low; 2) the required insertion force is
consistent  8 among sibling couplings; 3) the coupling is axially
self-aligning; 4) the coupling is highly  resistant to binding upon
misaligned insertion of hose stem 14 into port 64; 5) the coupling is self
guiding to overcome substantial lateral misalignment when the process of
connection is first  begun; and, 6) the coupling being highly resistive to
binding upon misalignment of stem in  5 relation to the clip upon insertion
of the stem into the port. As stem 14 is inserted in port 64 many events
occur to cause coupling 10 to axially self align.  Some are sequential.
Others are simultaneous. Annular lead-in surface 94 is repeatedly guided
toward the center of port 64. Assuming connection is being made with maximum
lateral and  axial misalignment, annular lead-in surface 94 first encounters
alignment chamfer 45 to guide it 



10 to adequate alignment with rear cylinder 35, clip 54 and second
intermediate cylinder 34.  Annular lead-in surface 94 then encounters first
transition ramp 47 to align it with first  intermediate cylinder 33.
Finally, annular lead-in surface 94 encounters second transition ramp  46 to
align it with forward cylinder 32. At this point, centering ramp 76
encounters alignment  chamfer 45, forcing stem 14 to begin axial alignment
with port 64. Not only does this provide 15 this first level of forcing
axial alignment, it also protects clip 54 from interacting with stem 14  too
early in the connection process, which would allow movement of clip 54 out
of interior  annular groove 48 and the beginning of clip 54 clogging port
64. Next, three events occur in a  most important combination to give rise
to all the described important characteristics, except for  ensuring that
the required insertion force of the coupling is low. One, camming ramp 77 20
encounters alignment chamfer 45. This further forces stem 14 into almost
perfect axial  alignment with port 64. Two, clip 54 is being coaxed back
into interior annular groove 48 by  centering ramp 76. Three, the forward
edge of leading support cylindrical surface 86 encounters  second transition
ramp 46 to further confine the lateral alignment of stem 14 within port 64.
It is  these three events operating in concert that prevents stem 14 from
exerting such force upon clip 25 54 as to snag one portion of clip 54 and
force it out of interior annular groove 48 at an angle  down inside port 64.
Now stem 14 is in nearly perfect alignment with port 64. Accordingly,  there
is nothing to do but press stem 14 the remaining distance into port 64 to
the point of clip 54  seating into locking groove 78. This place coupling 10
into the locking engagement described  earlier. 9 It can be seen that these
processes ensure that stem 14 will become axially and laterally  aligned
with port 64 even in difficult environments. This satisfies the third and
fifth of the  enumerated important characteristics. The described three
events occurring in combination  ensure that clip 54 is not moved into a
position that would clog port 64. This prevents the 5 coupling from binding
upon misaligned of stem in relation to the clip during insertion of hose
stem 14 into port 64. This satisfies characteristic six. The progressive
nature of axial alignment  ensures that the coupling connects smoothly and
is thus highly resistant to binding upon  



misaligned insertion of hose stem 14 into port 64. This satisfies
characteristic four. The smooth  nature of the connection process and the
reliable movement of clip 54 into proper position leads 10 to a coupling
that is tolerant of ordinary excursions of dimensions found in normal
manufacturing processes. This allows the required insertion force is
consistent among sibling  couplings. This satisfies characteristic two.
Finally, satisfaction of characteristic one is facilitated by the self
aligning characteristic of the  instant invention, by reduceing the
opportunity for various interactions of members of port 64  15 with members
of stem 14 to affect insertion force. This leads to insertion force being
primarily the result of the interaction of first o-ring seal 42 with second
transition ramp 46 to compress  first o-ring seal 42 and slide it along the
surface of second transition ramp 46, seal interaction,  and the interaction
of clip 54 with caroming ramp 77 to expand clip 54 and slide it along the
surface of camming ramp 77, clip interaction. 20 The distance over the port
between the point where first o-ring seal 42 first contacts second
transition ramp 46 and the point where camming ramp 77 first contacts snap
ring 54, upon  insertion of hose stem is herein referred to as the port peak
distance. The distance over the male  connection portion 66 of stem 14
between the point where first o-ring seal 42 first contacts  second
transition ramp 46 and the point where camming ramp 77 first contacts snap
ring 54, 25 upon insertion of hose stem is herein referred to as the stem
peak distance. Specific to this  embodiment, port peak distance is less than
stem peak distance by an amount that separates the  times when seal
interaction and clip interaction occur. This eliminates the additive affect
upon  the required insertion force caused by seal interaction occurring
simultaneously with clip  interaction. This does not reduce the overall
amount of energy required to effect the connection. 30 However, it does
reduce the peak force required to the greater of either the force
requirement  10 caused by seal interaction or the force requirement of clip
interaction. This can mean the  difference between successfully completing
connection in an unfriendly environment or having a  connection that simply
cannot be completed. Even more significantly it can prevent the partially
completed connection which can later disconnect with disastrous results. 



5 Hose stem 14 is preferably provided with debris barrier 84 which is
aligned with the end of  nut 24 when hose stem 14 is in the assembled
position. Such structure provides a visual  indication that the hose end has
been pushed into the body assembly a sufficient amount to cause  first
o-ring seal 42 and clip 54 to be adequately engaged. Further, debris barrier
84 acts as a  forward stop for the ferrule and blocks certain debris from
entering body assembly 12. The 10 reduction of the entrance of debris is
greatly enhanced by the presence of second o-ring seal 80  at rearward
o-ring groove 82. Second o-ring seal 80 seals the gap that would otherwise
exist at  the interface between following support cylindrical surface 92 and
rear cylinder 35 upon joinder  of hose stem 14 with body assembly 12. With
this embodiment it is possible to remove hose stem 14 from adapter 16 by
threading nut  15 24 off of adapter 16 and to reinstall hose stem 14 by
threading nut 24 back onto adapter 16.  Thus, the depicted embodiment can be
assembled and disassembled without removal of adapter  16 from the
associated fixture, machinery or equipment. However, during the first
assembly,  hose stem 14 is installed by merely pressing it into adapter 16.
As stated earlier, Port 64 can also  be formed into body assembly 12 with
all of the elements of adapter 16 and nut 24 except for 20 threads
intermediate thereto. In such configuration, removal and reconnection of
hose stem 14  entails unthreading and rethreading body assembly 12 upon the
associated fixture, machinery or  equipment, respectively. Also as stated
earlier, port 64 can be formed directly into the associated  fixture,
machinery or equipment. When so formed, disconnection is not allowed. It
should be noted that there is freedom for relative rotation between the hose
end assemblies  25 and the body assemblies of all embodiments. Such relative
rotation permits nut 24, or body  assembly 12 as the case may be, to be
rotated for disassembly of quick coupling 10 without  corresponding rotation
of the associated hose. Similarly, the hose may be rotated relative to  body
assembly 12 when required for installation in confined locations. The
foregoing description and illustrative embodiments of the present invention
have been  30 shown on the drawings and described in detail in varying
modifications and alternative 11 embodiments. It should be understood,
however, that the foregoing description of the invention  



is exemplary only, and that the scope of the invention is to be limited only
to the claims as  interpreted in view of the prior art. Moreover, the
invention illustratively disclosed herein  suitably may be practiced in the
absence of any element which is not specifically disclosed 5 herein. 12 We
claim: 1. A quick connect coupling comprising:  a clip; a port comprising:
an interior annular groove adapted to support said clip;  a forward
cylinder; a rear cylinder; a first transition ramp;  a port peak distance; a
first intermediate cylinder intermediate to said forward cylinder and a
second  intermediate cylinder, said second intermediate cylinder
intermediate to said first  intermediate cylinder and to said rear cylinder,
said first transition ramp extending from  said first intermediate cylinder
to said second intermediate cylinder; and a second transition ramp extending
from said forward cylinder to said first  intermediate cylinder; wherein at
least said first and second intermediate cylinders and said second
transition ramp are defined by a first part connected to a second part
defining at least said  annular groove; a sealing element; and a stem having
male connection portion comprising;  a forward annular seal groove adapted
to receive said sealing element; an annular lead-in surface; a leading
support cylindrical surface;  a following support cylindrical surface; a
caroming ramp; 



a stem peak distance; centering ramp; and an intermediate support
cylindrical surface intermediate to  said leading support cylindrical
surface end said following support cylindrical surface.  2. The quick
connect coupling of claim 1 wherein said first part is an adapter  adapted
to be threaded to a structure and said second part is a nut adapted to be
threaded  to said adapter. 13 3. The quick connect coupling of claim 2
wherein a connected coupling can be  disconnected by unthreading said nut
from said adapter. 4. The quick connect coupling of claim 1 wherein said
port peak distance is unequal  to said stem peak distance. 5. A quick
connect coupling comprising:  a clip; a port comprising: an interior annular
groove adapted to support said clip;  a forward cylinder; a rear cylinder; a
first transition ramp;  a port peak distance; a first intermediate cylinder
intermediate to said forward cylinder and a second  intermediate cylinder,
said second intermediate cylinder intermediate to said first  intermediate
cylinder and to said rear cylinder, said first transition ramp extending
from  said first intermediate cylinder to said second intermediate cylinder;
and a second transition ramp extending from said forward cylinder to said
first  intermediate cylinder; a sealing element; and a stem having male
connection portion comprising; a forward annular seal groove adapted to
receive said sealing clement;  



an annular lead-in surface; a leading support cylindrical surface; a
following support cylindrical surface;  a camming ramp; a stem peak
distance;  a centering ramp; and 14 an intermediate support cylindrical
surface intermediate to said leading support  cylindrical surface and said
following support cylindrical surface; wherein a connected coupling can be
disconnected by unthreading a part of said  port defining at least said
annular groove from another part of said port defining at least  said first
and second intermediate cylinders and said second transition ramp, said male
connection portion being retained in said part of said port defining said
annular groove, by said clip being disposed in said annular groove and a
cooperating locking  groove defined in said male connection portion. 6. The
quick connect coupling of claim 5 wherein said port peak distance is unequal
to said stem peak distance. 7. A method of inserting a male connection
portion of a quick connect coupling into  a port of said quick connect
coupling comprising the steps of: providing said port with a forward
cylinder,  a first intermediate cylinder, a rear cylinder, a first
transition ramp, a second transition ramp, and  an interior annular groove;
providing said male connection portion with an annular lead-in surface,  a
leading support cylindrical surface, 



a first intermediate support cylinder, a second intermediate support
cylinder,  a following support cylindrical surface,  a centering ramp, a
camming ramp, a seal groove, and  a locking groove;  providing a clip;
providing a sealing element; 15 placing said clip in said interior annular
groove;  placing said sealing element in said seal groove; inserting said
annular lead-in surface through said rear cylinder; expanding said clip with
said camming ramp while said second transition ramp  and said sealing
element are separated; contacting said second transition ramp with said
sealing element;  inserting said annular lead-in surface through said
forward cylinder;  inserting said sealing element through said forward
cylinder;  repositioning said clip with said centering ramp; and,
positioning said clip in said locking groove. 8. The method of claim 7
wherein said providing said port with a forward cylinder,  a first
intermediate cylinder, a rear cylinder, a first transition ramp, a second
transition ramp, and an interior annular groove comprises providing an
integral port. 9. The method of claim 7 wherein said providing said port
with a forward cylinder,  a first intermediate cylinder, a rear cylinder, 



a first transition ramp, a second transition ramp, and an interior annular
groove comprises defining said forward cylinder,  a first intermediate
cylinder, a rear cylinder., a first transition ramp, a second transition
ramp, and an interior annular groove in a structure. 10. The method of claim
7 wherein said providing said port with a forward cylinder,  16 a first
intermediate cylinder,  a rear cylinder, a first transition ramp, a second
transition ramp, and an interior annular groove comprises defining said
forward cylinder,  a first intermediate cylinder, a rear cylinder, a first
transition ramp, a second transition ramp, and an interior annular groove in
a unitary fitting.  11. The method of claim 7 further comprising:
disconnecting said male connection portion from said port by disconnecting a
part  defining said interior annular groove from a part defining said
forward cylinder, said first intermediate cylinder,  said rear cylinder,
said first transition ramp, and said second transition ramp, said clip
positioned in said annular groove and said locking groove and thereby  



retaining said male connection portion in said part defining said interior
annular groove;  and reconnecting said male connection portion to said port
by reconnecting said part  defining said interior annular groove with said
part defining said forward cylinder, said first intermediate cylinder,  said
rear cylinder, said first transition ramp, and said second transition ramp.
12. A method of inserting a male connection portion of a quick connect
coupling into  a port of said quick connect coupling comprising the steps
of: providing said port with a forward cylinder,  17 a first intermediate
cylinder,  a rear cylinder, a first transition ramp, a second transition
ramp, and an interior annular groove; providing said male connection portion
with an annular lead-in surface,  a leading support cylindrical surface, a
first intermediate support cylinder, a second intermediate support cylinder,
a following support cylindrical surface,  a centering ramp, a camming ramp,
a seal groove, and  a locking groove;  providing a clip; providing a sealing
element; 



placing said clip in said interior annular groove;  placing said sealing
element in said seal groove; inserting said annular lead-in surface through
said rear cylinder; contacting said second transition ramp with said scaling
element while said  camming ramp and said clip are separated; inserting said
annular lead-in surface through said forward cylinder;  inserting said
sealing element trough said forward cylinder;  repositioning said clip with
said centering ramp; expanding said clip with said camming ramp; and,
positioning said clip in said locking groove. 13. The method of claim 12
wherein said providing said poll with a forward cylinder,  a first
intermediate cylinder, a rear cylinder, a first transition ramp, 18 a second
transition ramp, and an interior annular groove comprises providing an
integral port. 14. The method of claim 12 wherein said providing said port
with a forward cylinder,  a first intermediate cylinder, a rear cylinder, a
first transition ramp, a second transition ramp, and an interior annular
groove comprises defining said forward cylinder,  a first intermediate
cylinder, a rear cylinder a first transition ramp,  a second transition
ramp, and an interior annular groove in a structure. 15. The method of claim
12 wherein said providing said port with a forward cylinder,  



a first intermediate cylinder, a rear cylinder, a first transition ramp, a
second transition ramp, and an interior annular groove comprises defining
said forward cylinder,  a first intermediate cylinder, a rear cylinder, a
first transition ramp, a second transition ramp, and an interior annular
groove in a unitary lilting.  16. The method of claim 12 further comprising:
disconnecting said male connection portion from said port by disconnecting a
part  defining said interior annular groove from a part defining said
forward cylinder, said first intermediate cylinder,  said rear cylinder, 19
said first transition ramp, and said second transition ramp, said clip
positioned in said annular groove and said locking groove and thereby
retaining said male connection portion in said part defining said interior
annular groove;  and reconnecting said male connection portion to said port
by reconnecting said part  defining said interior annular groove with said
part defining said forward cylinder, said first intermediate cylinder,  said
rear cylinder, said first transition ramp, and said second transition ramp.
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