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IRRIGATION COUPLING APPARATUS AND METHOD
BACKGROUND OF THE INVENTION

1. Related U.S. Applications
This application claims the benefit of U.S. Provisional Patent Application Serial
No. 60/474,040, filed May 29, 2003 and entitled IRRIGATION COUPLING
APPARATUS AND METHOD, which is incorporated herein by reference.

2. Field of the Invention
The present invention relates to couplings for fluid systems. More specifically, the
present invention relates to couplings that may be used to easily retain or release flexible

plastic tubing such as that typically used in irrigation systems.

3. Description of Related Art

Many types of systems have components between which fluid is conveyed through
conduits. Such fluid systems include irrigation systems, household plumbing, air
conditioning systems, heater humidifiers, misting systems, and garden hoses. Typically,
the conduits of the fluid system must be coupled to components in such a manner that a
fluid-tight seal is maintained. Thus, the process of connecting the conduits to their
respective components can be somewhat time-consuming.

For example, in a standard residential irrigation system, lengths of
polyvinylchloride (PVC) pipe are typically buried to act as conduits. The lengths of pipe
must be attached to components of the system such as manifolds, electric valves, stop and
waste valves, backflow prevention devices, sprinkler heads, and drip irrigation tubes. In
some cases, other conduits such as conduit (i.e., “flexi-pipe”) may be used to couple a
PVC pipe to an irrigation component.

More precisely, the lengths of PVC pipe or conduit must often be attached to each
other or to irrigation components via application of primer and plastic cement. Such a
process is somewhat time consuming and messy, and provides a relatively unreliable
connection. To the extent that threaded or barbed fittings can be used, connection may be
performed more rapidly than with primer and glue, but the integrity of the connection is
still uncertain.

Furthermore, a glued connection cannot be released. Hence, if such a junction is

faulty, the PVC pipe or flexi-pipe on either side of the junction must be severed, and one
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or more new junctions must be glued in place. Threaded fittings require that one of the
parts be rotatable during attachment. Barbed fittings may be difficult for some people to
install due to the force required to insert the barbs far enough to provide retention. Thus,
connecting the components and lengths of PVC pipe and/or flexi-pipe together may be
somewhat cumbersome and time-consuming.

Various types of couplings are available to attach irrigation components, PVC
pipe, and/or flexible tubing together. However, known couplings have a number of
inherent disadvantages. Often, such couplings require primer and glue, threaded
attachment, or barbed attachment, and therefore add significantly to the required
installation time. Some such couplings require tooling for attachment or detachment.
Some couplings are not readily detachable, while others may not function properly under
certain conditions, such as when buried underground.

Yet further, many known couplings do not indicate the proper size of conduit to
make a fluid-tight connection with the coupling. Different manufacturers make irrigation
flexi-pipe in sizes that are different enough to be incompatible, and yet similar enough to
appear the same. Hence, many consumers may accidentally purchase or attempt to
connect couplings and flexi-pipe that are incompatible with each other.

Still further, many known couplings designed to connect to flexi-pipe are rigid, and
therefore require the flexi-pipe to be connected to the coupling at only one angle. Such an
arrangement may tend to place undue stress on the flexi-pipe. The flexi-pipe may thus

become weakened, disconnected, or pinched as a result.

SUMMARY OF THE INVENTION

The apparatus of the present invention has been developed in response to the

present state of the art, and in particular, in response to the problems and needs in the art
that have not yet been fully solved by currently available fluid systems and fluid
couplings. Thus, it is an overall objective of the present invention to provide fluid systems
that include couplings that remedy the deficiencies of the prior art.

To achieve the foregoing objective, and in accordance with the invention as
embodied and broadly described herein in the preferred embodiment, a fluid system is
provided. The fluid system may be an irrigation system, a heater humidification system,
an air conditioning system, a misting system, an evaporative cooler, or the like. In one

embodiment, the fluid system is an irrigation system designed to distribute water over soil.
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The irrigation system may include a plurality of components designed for soil irrigation,
which may be termed “irrigation components.” Sprinkler heads, drip irrigation conduits,
electrically operated valves, stop and waste valves, backflow preventers, conduits, garden
hoses, and the like are irrigation components. Conduits convey irrigation water between
the components. The conduits and components may be coupled together via couplings.

One exemplary subset of the irrigation system may have a conduit coupled to an
irrigation component. The conduit may be a length of conduit, and may be formed of an
inexpensive material such as plastic. The coupling is designed to connect an end of the
conduit to a threaded end, or other fitting, of the irrigation component.

The coupling includes a body and a release mechanism that is slidable with respect
to the body to cause the body to release the conduit. The body has a first end designed to
be attached to the irrigation component and a second end that receives the end of the
conduit. The first end may comprise a threaded end or the like. The second end may
comprise a shoulder and two retention features that extend outward from the shoulder to
interlock with the release mechanism. The body has a bend that changes the flow
orientation of fluid flowing between the first and second ends.

The release mechanism may take the form of a release ring with an exterior sleeve
that encircles the second end. A pair of retention slots are formed in the exterior sleeve in
alignment with the retention features such that the retention features protrude into the
retention slots. Each of the retention features may have a ramp and a plateau situated such
that the ramp tends to widen the exterior sleeve during assembly to enable the exterior
sleeve to slide over the retention features until the retention features are situated in the
retention slots. The plateaus abut an end of each retention slot to limit the range of motion
of the exterior sleeve with respect to the second end.

The release ring has a pair of release grips that extend outward from the exterior
sleeve. The release grips have contact surfaces oriented such that a user can easily press
against them with fingers and/or a thumb to move the release ring. The release ring also
has an interior sleeve coupled to the exterior sleeve by an annular wall disposed outside
the second end. The interior and exterior sleeves cooperate to keep the release ring
substantially coaxial with the first end.

The exterior sleeve is sized to provide a very small clearance with the shoulder.
Hence, a narrow annular gap exists between the exterior sleeve and the shoulder. The

clearance is small enough that dirt is generally unable to enter the annular gap, and is thus
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unable to impede the motion of the release ring. Hence, the coupling can be buried and
subsequently disinterred without reducing the user’s ability to disconnect the conduit from
the coupling via the release ring.

The body has an indicator that indicates what type of conduit can properly be
retained by the coupling. The indicator may be a color, such as blue, that matches a
corresponding color present on the conduit. The body and the conduit may, for example,
be molded from blue plastic. The release ring may alternatively have the indicator.

The body has a bore that extends between the first end and the second end to
convey water through the coupling. The end of the conduit is inserted into the bore. The
bore has a retention portion that the end of the conduit may abut when the end has been
sufficiently inserted into the bore. A gripping mechanism, in the form of a spring washer,
is seated against a lipped step in the bore. The spring washer has fingers that extend
radially inward and are deflected when the end of the conduit is inserted into the bore. In
response to force urging withdrawal of the end of the conduit from the bore, the fingers
seat in the end of the conduit to provide gripping action, thereby keeping the end of the
conduit from being withdrawn.

A seal ring is seated against a flat step of the bore, inward of the spring washer.
The seal ring is formed of a resilient material such as rubber, such that the seal ring is able
to form a substantially watertight seal against the outside diameter of the end of the
conduit. The seal ring may have a countersink that facilitates insertion of the end of the
conduit through the seal ring.

The coupling is easily installed by inserting the end of the conduit into the bore
until the end of the conduit abuts the retention portion of the bore. The seal ring abuts the
outside diameter of the end of the conduit to provide a seaf, and the spring washer seats
against the end of the coupling to keep the end within the bore. The irrigation component
may be threadably engaged or otherwise attached to the first end of the coupling.

The coupling is also easily disconnected from the end of the conduit. The user
may simply apply pressure against the release ring to slide the release ring along the axis
of the bore. The interior sleeve presses against the fingers of the spring washer to push
them away from the end of the conduit, thereby permitting withdrawal of the end of the
conduit from the bore of the body.

According to one alternative embodiment of the invention, a fluid system such as

an irrigation system again includes an irrigation component, a coupling, and a conduit.
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The coupling has a body with a first end and a second end. However, the first end does
not have an attachment fitting, but is instead integrally formed with the irrigation
component. The body extends straight from the first end to the second end. The second
end comprises a shoulder that interlocks with a release ring in the manner described above,
in connection with the previous embodiment. The end of the conduit is again retained
within a bore of the body by a spring washer.

The conduit may be connected to or disconnected from the coupling in a manner
similar to that described above. The irrigation component need not be connected to the
coupling because it is integrally formed with the first end of the body. The body or the
release ring may have an indicator, in the form of a symbol, which matches a similar
indicator of the conduit to indicate that the conduit is compatible with the coupling. |

According to another alternative embodiment of the invention, a fluid system such
as an irrigation system may have an irrigation component coupled to a conduit via a swing
joint designed to permit disposition of the end of the conduit at multiple angles with
respect to the irrigation component. The swing joint includes a coupling as described in
connection with the first embodiment. The coupling has a bend with an angle of ninety
degrees.

Additionally, the swing joint includes a swing coupling having a body and a
release mechanism. The body has a first end and a second end. The second end may
comprise a shoulder and a bore that receives the end of the conduit. The release
mechanism is a release ring like that described previously, so that the end of the conduit is
received by the swing coupling in a manner similar to that of the first embodiment.

The first end of the body of the swing coupling comprises a tube having a size
similar to that of the conduit. Hence, the first end of the swing coupling may be inserted
into the bore of the coupling and retained via the retainer ring of the coupling. The swing
coupling also has a bend with a ninety degree angle. Since the tube of the first end of the
swing coupling can be retained in the second end of the coupling in a plurality of
orientations, the bends of the coupling and the swing coupling cooperate to permit the end
of the coupling to be disposed parallel to the first end of the coupling, perpendicular to the
first end of the coupling, or at any angle therebetween. Thus, connection of the end of the
conduit to the irrigation component can be performed at a relative angle that does not

place undue stress on the conduit.
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According to another alternative embodiment of the invention, a fluid system such
as an irrigation system has a pair of conduits, an irrigation component, and a coupling
designed to connect both of the conduits to the irrigation component. The coupling
includes a body and a pair of release mechanisms, each of which comprises a release ring
like those described previously. The body has a first end connected to the irrigation
component and a second end that interlocks with one of the release rings to releasably
receive one of the conduits. The first and second ends are separated by a bend with a
ninety-degree angle.

The body also has a branch extending from the bend to a third end of the body.
The branch extends at an angle such that the coupling is generally T-shaped. The third
end comprises interlocks with the other release ring to releasably receive the other conduit.
Hence, the conduits can be parts of a water line that conveys water to or from multiple
irrigation components.

According to yet another alternative embodiment of the invention, a fluid system
such as an irrigation system may have four conduits coupled together via a coupling. The
coupling has a body comprising a first end, a second end, a third end, and a fourth end.
The ﬁrsf and second ends are separated by a bend with a ninety degree angle. The third
and fourth ends are disposed on first and second branches, respectively, which extend
from the bend such that the body generally has an X-shape. Each end interlocks with a
retainer ring designed to permit the end to releasably receive an end of one of the conduits.
Thus, the coupling provides a four-way junction for water flow.

Through the use of the apparatus and method of the invention, connections within
fluid systems may be more easily and reliably made. Furthermore, the overall expense
and installation time of such fluid systems may be reduced. These and other features and
advantages of the present invention will become more fully apparent from the following
description and appended claims, or may be learned by the practice of the invention as set

forth hereinafter.

BRIEF DESCRIPTION OF THE DRAWINGS

A particular description of the invention will be rendered by reference to specific

embodiments thereof which are illustrated in the appended drawings. Understanding that
these drawings depict only typical embodiments of the invention and are not therefore to

be considered to be limiting of its scope, the invention will be described and explained
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with additional specificity and detail through the use of the accompanying drawings in
which:

Figure 1 is a side elevation view of a portion of a generalized fluid system having a
component, a conduit, and a coupling according to one embodiment of the invention;

Figure 2 is a perspective, exploded view of the fluid system of Figure 1, in which
the coupling is in the engaged configuration to retain an end of a length of the conduit;

Figure 3 is a side elevation, section view of the coupling of Figure 1, still in the
engaged configuration;

Figure 4 is a front elevation view of the spring washer of the coupling of Figure 1;

Figure 5 is a side elevation, section view of the coupling of Figure 1, in the
disengaged configuration to release the end of the conduit;

Figure 6 is a side elevation view of a portion of a fluid system according to an
alternative embodiment of the invention, in which a component is integrally formed with a
coupling;

Figure 7 is an exploded, perspective view of a portion of a fluid system according
to another alternative embodiment, in which a component is connected to a conduit via a
swing joint comprising a coupling connected to a swing coupling;

Figure 8 is a perspective view of a portion of a fluid system according to another
alternative embodiment of the invention, in which a component is connected to two
conduits via a T-shaped coupling having three ends; and

Figure 9 is a perspective view of a portion of a fluid system according to yet
another alternative embodiment of the invention, in which four conduits are connected

together via an X-shaped coupling having four ends.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

The presently preferred embodiments of the present invention will be best

understood by reference to the drawings, wherein like parts are designated by like
numerals throughout. It will be readily understood that the components of the present
invention, as generally described and illustrated in the figures herein, could be arranged
and designed in a wide variety of different configurations. Thus, the following more
detailed description of the embodiments of the apparatus, system, and method of the

present invention, as represented in Figures 1 through 9, is not intended to limit the scope
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of the invention, as claimed, but is merely representative of presently preferred
embodiments of the invention.

For this application, the phrases “connected to,” “coupled to,” and “in
communication with” refer to any form of interaction between two or more entities,
including mechanical, electrical, magnetic, electromagnetic, and thermal interaction. The
phrase “attached to” refers to a form of mechanical coupling that restricts relative
translation or rotation between the attached objects. The phrases “pivotally attached to”
and “slidably attached to” refer to forms of mechanical coupling that permit relative
rotation or relative translation, respectively, while restricting other relative motion.

The phrase “attached directly to” refers to a form of attachment by which the
attached items are either in direct contact, or are only separated by a single fastener,
adhesive, or other attachment mechanism. The term “abutting” refers to items that are in
direct physical contact with each other, although the items may not be attached together.
The terms “integrally formed” refer to a body that is manufactured integrally, i.e., as a
single piece, without requiring the assembly of multiple pieces. Multiple parts may be
integrally formed with each other if they are formed from a single workpiece.

Referring to Figure 1, a side elevation view illustrates a portion of a generalized
fluid system 10 according to one embodiment of the invention. A “fluid system” refers to
any type of system that contains and/or moves fluid (including liquids, gases, and
liquid/gas mixtures) through any type of conduit. The fluid system 10 may be of a wide
variety of types, including but not. limited to irrigation systems, heater humidification
systems, air conditioning systems, evaporative cooling systems, misting systems for
outdoor comfort, and the like. For convenience in this discussion, the fluid system 10 is
assumed to be an irrigation system for distributing water onto soil.

The fluid system 10 has a longitudinal direction 12, a lateral direction 14, and a
transverse direction 16. As shown, the fluid system 10 includes a coupling 20, which is
designed to be attached to a length of conduit 22. The conduit 22 may include any of a
variety of conduit types, including metal tubing, PVC pipe, or plastic “flexi-pipe” of a type
commonly used in residential sprinkler systems. The conduit 22 has an end 24 designed to
be captured by the coupling 20.

The coupling 20 provides fluid communication between the conduit 22 and a
component 26, which may be any of a variety of fluid implements. “Fluid

communication” refers to the existence of a generally enclosed fluid flow pathway
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between two articles. In the fluid system 10 of Figure 1, the component 26 is designed for
irrigation, and may thus include implements such as sprinkler heads, perforated water
distribution tubes, electrically operated valves, stop and waste valves, backflow
preventers, sprinkler risers, spray nozzles, garden hoses, and conduits. Since the invention
includes a wide variety of fluid systems aside from irrigation systems, the term
“component” contemplates the use of a wide variety of other types of fluid implements.

A “spray nozzle” may be any of a variety of nozzles such as hand sprayers for
irrigation or household cleaning, misting nozzles designed to provide a comfortable mist
in warm weather, internal furnace humidifier nozzles, and the like. A “perforated water
distribution tube” may include drip irrigation lines, water distribution lines for evaporative
coolers, and the like. A “valve” includes many different types of valves, including check
valves, electrically operated valves, manually operated valves, and the like. A stop and
waste valve for irrigation systems is included within the term “valve.”

In one embodiment, the component 26 is a sprinkler designed to be seated in the
ground in a vertical orientation and fed by fluid flowing generally horizontally through the
conduit 22. Thus, the coupling 20 is shaped to form a ninety-degree angle. The coupling
20 may thus be termed an “elbow fitting.” In other embodimen"[s, similar couplings could
be made straight, U-shaped, or with any other desirable angle. The component 26 has a
fitting such as a threaded end 28 designed to engage the coupling 20. A “fitting” need not
be a separate fastening device, but may simply be an attachment interface integrally
formed with a component.

Referring to Figure 2, an exploded, perspective view illustrates a portion of the
fluid system 10 of Figure 1 in greater detail. As shown, the threaded end 28 of the
component 26 has been cut away to reveal that the threaded end 28 has threads disposed
on an inside diameter thereof. The threads 30 thus act as female threads to attach the
coupling 20 to the component 26. Of course, in an alternative embodiment, the
component 26 could have male threads and the coupling 20 could have female threads.

In the embodiment shown, the coupling 20 has a body 40 and a release mechanism
42 that is slidable with respect to the body 40 along the longitudinal direction 12.
“Slidable” refers to the ability for two objects to move relative to and in contact with each
other. “Sliding” encompasses linear motion, rotary motion, and combinations thereof. In
the embodiment shown, the release mechanism 42 is generally ring-shaped, and may thus

be termed a release ring 42. The body 40 has a first end 44 designed to be connected to
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the threaded end 28 of the component 26. The first end 44 thus has threads 46 sized to
mate with the threads 30 of the threaded end 28. Additionally, the first end 44 may have a
hexagonal lip 48 that facilitates rotational coupling and tightening of the first end 44 with
the threaded end 28 of the component 26.

In alternative embodiments, a wide variety of fitting types may be used in place of
the threads 30 of the first end 44. For example, a female threaded fitting, quick-connect
coupling, swage lock, snap-in fitting, or the like may be used to connect to a wide variety
of corresponding fittings.

The body 40 also has a second end 50 in which a shoulder 51 is formed. The
shoulder 51 is generally tubular in shape. The second end 50 and the first end 44 are
separated by a bend 52 that provides the ninety-degree angle. The bend 52 is structurally
supported by a gusset 54 that extends generally from the first end 44 to the second end 50.

The second end 50 has a pair of retention features 56 displaced from each other in
the lateral direction 14, and thus positioned on opposite sides of the shoulder 51. The
retention features 56 are designed to slidably retain the release ring 42. Each retention
feature 56 has a plateau 58 that limits relative motion between the release ring 42 and the
body 40, and a ramp 60 adjoining the plateau 58 to facilitate assembly of the release ring
42 and the body 40.

The release ring 42 has an exterior sleeve 70. The exterior sleeve 70 is sized just
larger than the shoulder 51 so that the exterior sleeve 70 is able to act as a dirt shield,
thereBy preventing entry of dirt or other particles into the space between the release ring
42 and the second end 50. The exterior sleeve 70 extends a sufficient distance in the
longitudinal direction 12 to provide a relatively snug fit between the release ring 42 and
the second end 50 and enhance protection from contamination. The operation of the
exterior sleeve 70 as a dirt shield will be discussed in greater detail subsequently. The
dimensions of the exterior sleeve 70 also facilitate longitudinal motion of the release ring
42 with respect to the body 40 by maintaining the concentricity of the release ring 42 with
the second end 50.

A pair of retention slots 72 is formed in the exterior sleeve 70 and positioned such
that the retention features 56 extend into the retention slots 72. Each of the retention slots
72 is generally rectangular in shape, and is slightly longer in the longitudinal direction 12
than the combined longitudinal dimensions of the plateau 58 and the ramp 60 of the
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corresponding retention feature 56. Thus, the exterior sleeve 70 is able to move a limited
distance in the longitudinal direction 12 with respect to the second end 50 of the body 40.

~ Disposition of the retention slots 72 and the retention features 56 on the outside of
the coupling 20 is advantageous because they are relatively easy to manufacture and
manipulate, and they do not interfere with insertion of the conduit 22 into the coupling 20.
The retention slots 72 and the retention features 56 also operate in such a manner that no
rotation of the release ring 42 is required to move between engaged and disengaged
configurations. In alternative embodiments, a release mechanism may be rotatable or
translatable and rotatable.

When the release ring 42 is extended from the second end 50, to the furthest extent
permitted by the interlocking of the retention features 56 with the retention slots 72, the
coupling 20 is in the engaged configuration, in which the end 24 of the conduit 22 may be
retained within the coupling 20. When the release ring 42 is pressed toward the second
end 50, the coupling 20 is in the disengaged configuration to permit removal of the end 24
from the coupling 20.

As shown, the release ring 42 also has a pair of release grips 74 extending in the
transverse direction 16. The release grips 74 may be easily gripped and/or pressed in the
longitudinal direction 12 to press the release ring 42 toward the second end 50 of the body
40. The release grips 74 facilitate movement of the release ring 42 in the longitudinal
direction 12 by providing contact surfaces 75 that are generally perpendicular to the
longitudinal direction 12. The contact surfaces 75 are easily and comfortably pressed by a
user’s fingers and/or thumb to exert the necessary pressure on the release ring 42. The
release grips 74 may also facilitate one-handed actuation of the coupling 20 between the
engaged and disengaged configurations.

The release ring 42 also has an interior sleeve 76 that defines a bore 78 into which
the end 24 of the conduit 22 is inserted. A countersink 80 of the release ring 42 is
disposed outside of and adjacent to the bore 78 to facilitate insertion of the end 24 into the
bore 78. The release ring 42 has an annular wall 82 that extends from the interior sleeve
76 to the exterior sleeve 70. The shoulder 51 has an axis 84 extending along the
longitudinal direction 12. The axis 84 is shared by the exterior sleeve 70, the interior
sleeve 76, the annular wall 82, and a bore (not shown) of the body within the shoulder 51.

In alternative embodiments, the release ring 42 may simply be omitted. The

corresponding coupling (not shown) may then be designed to permanently (i.e., non-
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releasably) retain the end of a conduit. Alternatively, such a coupling may release the end
of the conduit in response to pressure from an external implement, such as a collar (not
shown) slidable around the conduit. Such a collar may have two halves that are hinged or
otherwise separable to permit removal of the collar from the conduit so that a single collar
can be used to trigger release of a plurality of couplings.

Returning to the embodiment of Figure 2, the conduit 22 has an indicator 86
disposed on its outside diameter. The indicator 86 indicates the size of the conduit 22, and
may more particularly relate to the magnitude of the outside diameter of the conduit 22.
Different manufacturers make flexible irrigation tubing in similar, and yet significantly
different sizes. Consequently, a user may find it difficult to determine which irrigation
implements are attachable to a given length of flexi-pipe. The indicator 86 is easily visible
to the user to indicate the size of the conduit 22.

In this application, “indicating the size” does not necessarily require conveying the
numerical size to a user; rather, only the category within which the size falls need be
conveyed. Thus, the indicator 86 need not include letters or numbers, but may simply be a
color. In the embodiment of Figure 2, the indicator 86 is the color blue. The color blue
may be useful because there is very little structure underground, whether natural or man-
made, that is blue. The entire conduit 22 may have a blue color, which may be provided
by injection molding the conduit 22 from blue plastic. Consequently, the indicator 86 may
be easily visible, even when the conduit 22 is partially buried. Apart from use of the
indicator 86 to indicate the size of the conduit 22, such a feature makes the conduit 22
easier to see and distinguish from other subterranean objects. Other colors besides blue
may, of course, alternatively be used for the indicator 86.

The coupling 20, or more specifically, the body 40, may also have an indicator 88.
The indicator 88 indicates the size of conduit receivable by the coupling 20 to provide a
fluid-tight connection. The indicator 86 may thus correspond to the indicator 88 to show
that the coupling 20 is compatible with the conduit 22. The indicator 86 may even be
substantially the same as the indicator 88. Indicators that are “substantially the same” are
indicators that would be visually recognized as pertaining to compatible or corresponding
parts. If desired, the body 40 (and/or the remainder of the coupling 20) may be formed of
blue plastic, and the conduit 22 may similarly be formed of plastic of the same blue color

to indicate that they are connectable to each other. In alternative embodiments, the
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indicator 88 may be disposed on the release ring 42 in addition to or instead of on the body
40.

Referring to Figure 3, a side elevation, section view illustrates the coupling 20, in
isolation from the remainder of the fluid system 10. The coupling 20 is shown in the
engaged configuration, as in Figures 1 and 2. Features of the interior of the coupling 20
will now be described, in connection with Figure 3.

As shown, the exterior sleeve 70 of the release ring 42 has a countersink 92, which
is oriented generally inward. The interior sleeve 76 also has a countersink 94, which is
oriented generally outward. The countersinks 92, 94 are thus both oriented toward the
corresponding surfaces of the shoulder 51 to facilitate assembly of the release ring 42 and
the body 40.

An annular gap 95 exists between the exterior sleeve 70 and the shoulder 51. The
annular gap 95 is dimensioned such that a clearance 96 exists between the exterior sleeve
70 and the shoulder 51. The clearance 96, when applied to both sides of the second end 50
(i.e., the top and bottom sides, with reference to the view of Figure 3), results in the
existence of an overall clearance of double the clearance 96. In order to prevent dirt entry
into the annular gap 95, the clearance 96 may advantageously be less than about 0.02
inches. Furthermore, the clearance 96 may advantageously be less than about 0.01 inches,
or even less than about 0.005 inches.

If desired, the clearance 96 may be the minimum clearance that still permits
installation of the release ring 42 and the body 40. The clearance 96 may alternatively be
the maximum clearance that generally keeps dirt from entering the annular gap 95 when
the coupling 20 is buried. The tightness of the clearance 96 not only keeps dirt from the
annular gap 95, but it also keeps dirt from entering the space inward of the annular wall
82. Thus, the clearance 96 helps to prevent dirt from increasing frictional resistance or
direct physical interference with longitudinal motion of the release ring 42 toward the
second end 50.

According to one embodiment, the diameter of the shoulder 51 and the inside
diameter of the exterior sleeve 70 may have the same nominal value. When the release
ring 42 and the body 40 are assembled, the exterior sleeve 70 may be stretched somewhat
as the retention features 56 wedge apart opposite sides of the exterior sleeve 70 to slide
into the retention slots 72 of the exterior sleeve 70. Thus, the inside diameter of the

exterior sleeve 70 may enlarge somewhat to provide the clearance 96. The clearance 96 is
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then sufficient to permit the release ring 42 to slide with respect to the second end 50, but
small enough to restrict dirt entry into the annular gap 95.

The clearance 96 extends for a length 98 of the second end 50 sufficient to avoid
dirt entry, and more particularly, to keep dirt from passing through the annular gap 95 to
interfere with sliding motion of the release ring 42. The length 98 may advantageously be
over one-quarter inch. In alternative embodiments, the length 98 may be as small as one-
eighth of an inch or three-sixteenths of an inch, or as great as one-half inch or three-
eighths of an inch.‘\ The length 98 shown is when the release ring 42 is positioned to retain
the end 24 of the conduit 22, which is the position in which the release ring 42 is normally
disposed.

The coupling 20 has a retainer ring 100 in addition to the body 40 and the release
ring 42. The retainer ring 100 has a lip 102 that extends outward (i.e., in the lateral and
transverse directions 14, 16) adjacent to the edge of the shoulder 51. The retainer ring 100
also has a sleeve 104 extending generally within the second end 50. A countersink 106 is
disposed at the juncture of the sleeve 104 with the lip 102 to facilitate assembly of the
release ring 42 with the retainer ring 100.

As shown, the body 40 has a bore 108 that extends from the first end 44 to the
second end 50. The bore 108 curves along with the bend 52 and, as it passes through the
second end 50, shares the axis 84. The bore 108 has a retention portion 110 sized to
receive the end 24 of the conduit 22. The retention portion 110 may be sized to press
inward against the end 24 in such a manner that the retention portion 110 grips the end 24
to keep the conduit 22 in place. The bore 108 also has a flat step 112 at which the
diameter of the bore 108 steps up from that of the retention portion 110. Furthermore, the
bore 108 has a lipped step 114 at which the diameter of the bore 108 steps up from that of
the region between the flat step 112 and the lipped step 114.

A seal ring 120 is seated against the flat step 112. The seal ring 120 is formed of a
resilient material such as rubber. The seal ring 120 has a generally annular shape, with a
countersink 122 facing inward and toward the release ring 42. A spring washer 130 is
seated against the lipped step 114. The spring washer 130 has a plurality of fingers 132
that extend inward. The spring washer 130 also has a peripheral lip 134 that curls over the
lipped step 114 so that the peripheral lip 134 is unable to contract excessively during
deflection of the spring washer 130. The configuration of the spring washer 130 will be

shown and described with greater clarity in connection with Figure 4.

-14 -



10

15

20

25

30

WO 2004/106794 PCT/US2003/034542

The coupling 20 may be fabricated in a variety of ways. According to one method,
the body 40, the release ring 42, and the retainer ring 100 are all formed of plastic via
injection molding. Blow molding, stamping, or other methods may alternatively be used.
The seal ring 120 may be injection molded of an elastomer such as rubber, and the spring
washer 130 may be stamped of a metal such as steel, stainless steel, or aluminum.

The seal ring 120 may first be inserted into the bore 108 of the body 40 along the
Jongitudinal direction 12 and seated against the flat step 112 of the bore 108. The spring
washer 130 may then be inserted into the bore 108 along the longitudinal direction 12 and
seated against the lipped step 114 in such a manner that the peripheral lip 134 of the spring
washer 130 engages the lipped step 114.

After the seal ring 120 and the spring washer 130 have been installed, the retainer
ring 100 may be inserted into the bore 108 of the body 108 along the longitudinal direction
12 in such a manner that the sleeve 104 of the retainer ring 100 rests directly within the
second end 50, as shown in Figure 3. The sleeve 104 may then abut or be disposed
directly adjacent to the peripheral lip 134 of the spring washer 130 so that the retainer ring
100 keeps the spring washer 130 in place. The spring washer 130, in turn, keeps the seal
ring 120 in place.

When the retainer ring 100 has been disposed in the position illustrated in Figure 3,
the retainer ring 100 may be ultrasonically welded, thermally welded, adhesive bonded, or
otherwise attached to the second end 50. If desired, an annular bead (not shown) may be
formed on the lip 102 of the retainer ring 100 at a position such that the annular bead is
sandwiched between the lip 102 and the second end 50 when the retainer ring 100 is
installed. The annular bead may then fuse with the second end 50 during ultrasonic
welding to secure the lip 102 to the second end 50.

When the retainer ring 100 has been secured, the release ring 42 may be inserted
into engagement with the second end 50 along the longitudinal direction 12. The release
ring 42 is inserted such that the interior sleeve 76 passes through the countersink 106 and
into the sleeve 104 of the retainer ring 100. The countersinks 106, 94 cooperate to
facilitate insertion and centering of the interior sleeve 76 of the release ring 42 within the
sleeve 104 of the retainer ring 100. Simultaneously, the exterior sleeve 70 of the release
ring 42 passes around the lip 102 of the retainer ring 100 and around a portion the shoulder
51, as shown in Figure 3. The countersink 92 of the exterior sleeve 70 aids insertion and

centering of the exterior sleeve 70 around the lip 102 and the second end 50.
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As the sleeves 70, 76 engage the retainer ring 100 and the second end 50, the
exterior sleeve 70 expands in the lateral direction 14 to pass around the retention feature
56, as described previously. The ramps 60 are positioned such that the release ring 42 is
able to be inserted longitudinally over the second end 50 so that the ramps 60 cause the
exterior sleeve 70 to expand in the lateral direction 14, thereby permitting continued
motion of the release ring 42 in the longitudinal direction 12. The exterior sleeve 70
extends around the retention features 56 until the retention features 56 are captured within
the retention slots 72 of the exterior sleeve 70. If desired, the exterior sleeve 70 may have
interior grooves (not shown) extending from the retention slots 72 to the countersink 92 to
facilitate passage of the exterior sleeve 70 over the retention features 56.

Once the retention slots 72 have moved far enough to capture the retention features
56, the coupling 20 is fully assembled and ready for use. The spring washer 130 exerts
pressure on the countersink 94 of the interior sleeve 76 of the release ring 42 to urge the
release ring 42 to remain positioned as in Figure 3, so that the coupling 20 remains in the
engaged configuration. The engagement of the retention features 56 with the retention
slots 72 keeps the release ring 42 from moving further from the body 40 and the retainer
ring 100.

The end 24 of the conduit 22 may be easily engaged within the coupling 20. More
precisely, the end 24 may be inserted into the bore 78 of the interior sleeve 76 along the
longitudinal direction 12. The end 24 may be pushed deeper into the coupling 20 so that
the end 24 passes through the spring washer 130, thereby causing the fingers 132 of the
spring washer 130 to deflect outward (i.e., in the lateral and transverse directions 14, 16),
and toward the retention portion 110 of the bore 108 of the body 40. The end 24 then
passes through the seal ring 120 and may optionally be pushed into the retention portion
110 until the outer wall of the end 24 abuts the retention portion 110.

Alignment of the end 24 with the seal ring 120 during insertion is facilitated by the
countersink 122 of the seal ring 120. The seal ring 120 presses against the end 24 to form
a substantially fluid-tight seal (i.e., a watertight seal in the context of an irrigation system).
The seal keeps fluid from leaking out of the coupling 20 through the second end 50 at
pressure differentials up to the maximum operating pressure of the fluid system 10.
Accordingly, fluid loss can be avoided without complicating the process of attaching the

end 24 to the coupling 20.
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When the end 24 is disposed within the retention portion 110, the spring washer
130 is deflected in such a manner that, if the conduit 22 is drawn longitudinally outward,
the fingers 132 seat themselves in the conduit 22 to prevent withdrawal of the end 24 from
the coupling 20. Hence, the end 24 cannot be withdrawn from within the coupling 20
without moving the coupling 20 to the disengaged configuration, which will be shown and
described subsequently, in connection with Figure 4.

Referring to Figure 4, a front elevation view illustrates the spring washer 130 in
isolation, in substantially undeflected form. As shown, the fingers 132 extend inward
from the peripheral lip 134. The peripheral lip 134 extends in the longitudinal direction
12, i.e., toward the retention portion 110 of the bore 108 of the body 40 (shown in Figure
3). In this application, “finger” does not denote any specific shape or length-to-width
ratio. Rather, a “finger” is simply an extension. In alternative embodiments, a spring
washer may have fewer fingers, each of which extends around a substantial portion of the
diameter of the end 24. For example, only two fingers, each of which has a near-
semicircular profile, may be disposed on either side of such a spring washer to retain the
end 24.

Returning to the embodiment of Figure 4, the spring washer 130 has a plurality of
interior slots 140 that separate the fingers 132 from each other. The interior slots 140 are
arrayed in generally radial fashion. The spring washer 130 also has a plurality of exterior
slots 142 that facilitate flexing of the fingers 132 in the longitudinal direction 12 and
enable the peripheral lip 134 to maintain its size and engagement with the lipped step 114
during flexing of the fingers 132.

Referring to Figure 5, a side elevation, section view illustrates the coupling 20 in
the disengaged configuration. The release ring 42 is simply actuated longitudinally toward
the retainer ring 100 by, for example, holding the body 40 and pressing the release grips
74 of the release ring 42 toward the body 40. The interior sleeve 76 of the release ring 42
moves further into the bore 108 and the countersink 94 of the interior sleeve 76 presses
against the spring washer 130.

The release ring 42 may move longitudinally until the annular wall 82 of the
release ring 42 abuts the lip 102 of the retainer ring 100. At this point, the retention slots
72 have moved such that the retention features 56 are disposed at the opposite end of the

retention slots 72 from their position in the engaged configuration.
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In response to pressure from the countersink 94 of the interior sleeve 76, the
fingers 132 deflect toward the retention portion 110 of the bore 108, as illustrated in
Figure 5. The fingers 132 simultaneously bend outward to define a diameter larger than
the outside diameter of the conduit 22. Thus, the fingers 132 no longer seat in the conduit
22, and the end 24 of the conduit 22 can be freely withdrawn along the longitudinal
direction 12 from the bore 108.

The release ring 42 may then be released to permit the coupling 20 to return to the
disengaged configuration. Then, the conduit 22 or a different conduit may then be
coupled or re-coupled via insertion into the bore 108, as described previously.

According to alternative embodiments of the invention, a body of a coupling may
have a wide variety of shapes aside from a ninety degree bend. A wide variety of end
types may also be used, depending on the manner in which the coupling is to be used.

In one exemplary alternative embodiment, a coupling (not shown) may have a-
straight body. Instead of a threaded end, the coupling may have a body with two ends like
the second end 50 of the coupling 20. The coupling may also have two corresponding
release rings 42, seal rings 120, and spring washers 130, so that the coupling is able to
releasably receive an end 24 of a conduit 22 in each end of the body. Such a coupling thus
permits two conduits to be joined end-to-end to effectively provide one longer conduit.
Some additional exemplary shapes and coupling end types will be shown and described in
connection with the remaining Figures.

Referring to Figure 6, a side elevation view illustrates a portion of a fluid system
210 according to one alternative embodiment of the invention. As in the previous
embodiment, the fluid system 210 may be an irrigation system designed to distribute water
to soil. The fluid system 210 is at least partially buried within soil 218, which is to receive
water from the fluid s'ystem 210. As shown, the fluid system 210 includes a coupling 220,
a conduit 222 having an end 24 designed to be retained by the coupling 220, and a
component 226. As shown, the component 226 is an irrigation component, or more
specifically, a pop-up sprinkler head designed to irrigate the soil 218.

The coupling 220 has a body 240 and a retention mechanism, which may comprise
a release ring 42. The body 240 also has a first end 244 connected to the component 226
and a second end 50 that receives the end 24 of the conduit 222. The body 240 is

substantially straight, and extends along the transverse direction 16.
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As in the previous embodiment, the second end 50 comprises a shoulder 51 with a
generally cylindrical shape. The second end 50 has retention features 56, each of which
includes a plateau 58 and a ramp 60. The release ring 42 has an exterior sleeve 70 with
retention slots 72 that interlock with the retention features 56 in a manner similar to those
of the previous embodiment. The release ring 42 also has release grips 74 that extend
outward from the exterior sleeve 70.

BEach of the release grips 74 has a contact surface 75 against which a user can
easily exert pressure to cause the release ring 42 to move in the transverse direction 16.
The release grips 74 extend generally coplanar with an annular wall 82 of the release ring
42. The coupling 220 includes a seal ring 120 (not shown) and a gripping mechanism
such as the spring washer 130 (not shown) disclosed previously. The release ring 42, the
seal ring 120, and the spring washer 130 interact in a manner similar to that of the
previous embodiment to provide releasable, substantially water-tight retention of the end
24 of the conduit 222.

The first end 244 of the body 240 is integrally formed with the component 226.
According to one example, the component 226 may have a housing that is molded as a
single piece with the body 240 of the coupling 220. Thus, no fittings are required to
connect the component 226 to the coupling 220.

As illustrated, the conduit 222 has an indicator 286 that indicates the size of the
conduit 222. The indicator 286 comprises a symbol, which may optionally include one or
more letters or numbers. The body 240 of the coupling 220 also has an indicator 288 that
indicates the size of coupling that can be received by the coupling 220. The indicator 288
comprises a symbol that matches that of the indicator 286. The indicators 286, 288 are
presented as alternatives to the use of colors to identify size. Hence, colors or other
indicator types could be used in place of the indicators 286, 288, which are merely
exemplary. The indicator 288 may additionally or alternatively be disposed on the release
ring 42.

The conduit 222 may be attached to the coupling 220 in the manner described
above, in connection with the previous embodiment. The end 24 of the conduit 222 may
simply be inserted into the second end 50 of the body 240 until gripping occurs. Likewise,
the end 24 of the conduit 222 may be removed from the coupling 220 by pressing the
retaining ring 42 in the transverse direction 16 (e.g., upward in Figure 6) to induce the

spring washer 130 to release the end 24. The end 24 may then be withdrawn. The
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component 226 is integrally formed with the first end 244 of the body 240; hence, the
component 226 need not be connected to the coupling 220 and cannot be removed
therefrom.

Referring to Figure 7, an exploded, perspective view illustrates a portion of a fluid
system 310 according to another alternative embodiment of the invention. The fluid
system 310 may comprise a fluid system 310. As shown, the fluid system 310 includes a
swing joint 318 that connects a component 26 like that of Figure 1 to a conduit 22 at any
of a plurality of angles. The swing joint 318 can be manipulated to dispose the first end 44
of the coupling 20, and thus, the threaded end 28 of the component 26, parallel to the end
24 of the conduit 222, perpendicular to the end 24, or at substantially any angle
therebetween. Thus, the swing joint 318 can act as a U-shaped fitting, an L-shaped fitting,
an S-shaped fitting, or a fitting having some other angle.

The swing joint 318 has a coupling 20 identical to that of the first embodiment
(i.e., the embodiment of Figures 1-5) and a swing coupling 320 designed to connect to the
coupling 20. The swing coupling 320 is similar to the coupling 20, with some differences.
The swing coupling 320 has a body 340 and a release ring 42 that slides with respect to the
body 340 to enable the swing coupling 320 to release the conduit 22.

The body 340 has a first end 344 that includes a tube 346 extending in the
longitudinal direction 12, and an annular shoulder 348 where the outside diameter of the
first end 344 steps up. The tube 346 has an outside diameter similar to that of the conduit
22 so that the tube 346 can be inserted into and retained by the coupling 20 in watertight
fashion. The annular shoulder 348 then abuts the release ring 42 of the coupling 20.

The body 340 of the swing coupling 320 also has a second end 50 like that of the
coupling 20. The second end 50 cooperates with the release ring 42 to provide releasable
retention of the conduit 22 in the manner described above, in connection with the coupling
20 of Figures 1-5. The first and second ends 344, 50 of the body 340 are separated by a
bend 52 like that of the coupling 20. The bend 52 may thus comprise a ninety degree
angle. More precisely, the second end 50 has retention features 56 that interlock with
retention slots 72 formed in an exterior sleeve of the release ring 42.

The second end 50 has an axis 84 along which the end 24 of the conduit 22 is
insertable into the second end 50. As shown, the axis 84 extends along the lateral
direction 14. The first end 44 of the coupling 20 is oriented generally parallel to the

transverse direction 16. Hence, if coupled together as shown, the swing joint 318 will
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dispose the threaded end 28 of the component 26 and the end 24 of the coupling 22
generally perpendicular to each other.

The swing coupling 320 may be rotated about the longitudinal direction 12, as
indicated by the arrow 390, to any desired orientation and the tube 346 of the first end 344
may still be inserted into and retained by the second end 50 of the coupling 20. Hence, the
end 24 of the conduit 22 may be disposed in a variety of orientations with respect to the
first end 44 of the coupling 20, as mentioned previously. Thus, the swing joint 318 may
be used to enable the end 24 of the conduit 22 to connect to the component 26 at the angle
at which it most naturally lies. Thus, stress on the conduit 22 may be reduced to avoid
pull-out, kinking, and the like.

The operation of the spring washer 130 within the second end 50 of the coupling
20 may or may not permit rotation of the swing coupling 320 with respect to the coupling
20 while the tube 346 is engaged by the spring washer 130. The tube 346 of the swing
coupling 320 may, in any case, be withdrawn from the second end 50 of the coupling 20
via actuation of the release ring 42 and reinserted at a different orientation to adjust the
angle at which the first end 44 of the coupling 20 is disposed with respect to the end 24 of
the conduit 22.

Tubes like the tube 346 of the first end 344 of the body 340 of the swing coupling
320 may also be attached to or integrally formed with a component to facilitate releasable
attachment of the component to a coupling according to the invention, such as the
coupling 20. Such attachment may be performed in a manner similar to that of the
coupling 20 and the swing coupling 320 of Figure 7. The tube may simply be inserted into
the second end 50 of the body 40 of such a coupling 20, in the same manner in which the
end 24 of the conduit 22 may be inserted and retained.

If desired, a straight coupling according to the invention may even be elongated to
provide a conduit. Such a coupling (not shown) may have an elongated, generally straight
body with a first end like the end 24 of the conduit 22, and a second end like the second
end 50 of the body 40 of the coupling 20. A release ring 42, seal ring 120, and spring
washer 130 may also be connected to the second end to provide releasable retention.
Multiple such couplings may then be attached end-to-end by inserting the end 24 of the
body of one coupling into the second end 50 of the body 40 of an adjacent coupling.
Thus, the conduits/couplings may be attached end-to-end without using any attachment

mechanism aside from those provided by the conduits themselves.
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Referring to Figure 8, a perspective view illustrates a portion of a fluid system 410
according to another alternative embodiment of the invention. The fluid system 410 may
comprise an irrigation system for distributing water to soil. As shown, the fluid system
410 includes a coupling 420 that connects two conduits 22 and a component 426 togsther.
The component 426 éomprises a drip irrigation conduit with a threaded end 428
comprising threads 430 disposed on the outside diameter thereof to form a male threaded
fitting. The component 426 also has a plurality of holes 432 distributed along its length to
distribute water underground, thereby providing drip irrigation.

As shown, the coupling 420 has a body 440 and two release rings 42, which may
be identical to those of the previous embodiments. The body 440 has a first end 444
including threads (not shown) disposed on an inside diameter thereof to provide a female
threaded fitting to interlock with the threaded end 428 of the component 426. The body
440 also has a second end 50 having a shoulder 51 and retention features 56 that interlock
with one of the release rings 42. The corresponding release ring 42 cooperates with a seal
ring (not shown) and a spring washer (not shown) like the seal ring 120 and the spring
washer 130 of the previous embodiments to releasably retain an end 24 of one of the
conduits 22 in a fluid-tight manner.

The body 440 also has a bend 452 that separates the first and second ends 444, 50.
The bend 452 provides a ninety-degree angle between the first and second ends 444, 50.
Additionally, the body 440 includes a branch 453 that extends from the bend 452 to a third
end 455. The third end 455 may be substantially identical to the second end 50, and may
be connected to the other retaining ring 42. The other retaining ring 42 cooperates with
another seal ring (not shown) and another spring washer (not shown) to releasably retain
an end 24 of the other conduit 22 in a fluid-tight manner.

As shown, the branch 453 extends from the bend 452 at such an angle that the
body 440 has a T-shape. In alternative embodiments, a bend need not have a ninety
degree angle, and a branch may extend therefrom at a variety of angles. The
corresponding body may then have a variety of shapes, including a Y-shape, a trident, and
the like. In the configuration shown, the coupling 420 may be particularly useful for
components connected in series, such as sprinkler heads or drip irrigation tubes connected
to a single line formed by the conduits 22.

In one alternative configuration, a third release ring 42 may be provided in place of

the threaded interface of the first end 444. Thus, three conduits 22 may be joined together
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in a T-configuration. Such a configuration may also be particularly useful for connecting
components in series, with a length of conduit 22 disposed between each component and
each coupling.

Referring to Figure 9, a perspective view illustrates a fluid system 510 according to
yet another embodimeﬁt of the invention. The fluid system 510 may comprise an
irrigation system for distributing water to soil. The fluid system 510 includes a coupling
520 and four conduits 22 like those of previous embodiments. Since the term
“component” includes conduits, each of the conduits 22 may be referred to as a component
of the fluid system 510. The coupling 520 serves to connect all four of the conduits 22
together.

The coupling 520 includes a body 540 and four release rings 42 like the release
rings 42 described previously. The body 540 has a first end 544 comprising a shoulder 51
and retention features 56 that cooperate with a corresponding release ring 42 to slidably
retain the release ring 42. The release ring 42 cooperates with a seal ring (not shown) and
a gripping mechanism (not shown), like the seal ring 120 and the spring washer 130 of the
first embodiment, to releasably retain the end 24 of one of the conduits 22.

The body 540 also has a second end 50 substantially identical to the first end 544.
The second end 50 thus also slidably receives an associated release ring 42, which
cooperates with another seal ring and another gripping mechanism to releasably retain the
end 24 of another of the conduits 22. The first and second ends 544, 50 of the body 540
are separated from each other by a bend 552 with a ninety degree angle.

Additionally, the body 540 includes a first branch 553 and a second branch 554,
each of which extends from the bend 552. The first branch 553 extends to a third end 555
disposed opposite the second end 50, and the second branch 554 extends to a fourth end
557 disposed opposite the first end 544. Each of the third and fourth ends 555, 557 is
substantially identical to the first and second ends 544, 50. Hence, each of the third and
fourth ends 555, 557 slidably receives one of the release rings 42. The release rings 42
cooperate with corresponding seal rings (not shown) and gripping mechanisms (not
shown) to retain the ends 24 of the remaining two conduits 22.

The bend 552 has a ninety degree angle, and the first and second branches 553, 554
are offset by ninety degree angles such that the body 540 of the coupling 520 is generally
X-shaped. Many other shapes could alternatively be used to angle the ends 24 of the

conduits 22 in any combination of directions. Indeed, a coupling according to the present
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invention may even connect to three or more conduits and/or components with axes that
are not coplanar to each other.

In one alternative embodiment of the invention, a coupling (not shown) may be
shaped to provide a manifold for irrigation valves or the like. The coupling may then have
an inlet end through which fluid is received from a main line, and a plurality of outlet ends
extending in directions opposite to that of the first end to connect to valves oriented
generally parallel to each other. The coupling may thus have a trident shape or the like.
However, more or fewer than three outlet ends may be present, and they need not be
symmetrically arranged with respect to the inlet end.

The inlet end and each of the outlet ends may have a release ring 42 so that
conduits such as the conduits 22 described previously can be connected between the
coupling and the main line and valves. Alternatively, the inlet and/or outlet ends may
have integrally formed tubes like the tube 346 of the first end 344 of the body 340 of the
swing coupling 320. Thus, the inlet and/or outlet ends can be releasably inserted into
couplings such as the coupling 20 or the coupling 220, which are connected to the main
line and/or the valves.

The present invention may be embodied in other specific forms without departing
from its structures, methods, or other essential characteristics as broadly described herein
and claimed hereinafter. The described embodiments are to be considered in all respects
only as illustrative, and not restrictive. The scope of the invention is, therefore, indicated
by the appended claims, rather than by the foregoing description. All changes that come
within the meaning and range of equivalency of the claims are to be embraced within their

scope.
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1. An irrigation system for distributing water to soil, the irrigation system

comprising:
an irrigation component;
a conduit; and

a coupling comprising:

a body comprising a first end coupled to the irrigation component and a

second end comprising a bore into which an end of the conduit is inserted, the

body having a hollow geometry that provides fluid communication between the

irrigation component and the conduit to permit delivery of the water to the soil

through the body;

a gripping mechanism that grips the end of the conduit to fix a position of

the end of the conduit within the bore; and

a release mechanism slidable with respect to the body to

gripping mechanism to release the end of the conduit.

2. The irrigation system of claim 1, wherein the irrigation

comprises a sprinkler head.

3. The irrigation system of claim 1,
comprises a backflow preventer.

4. The irrigation system of claim 1,
comprises a valve.

5. The irrigation system of claim 1,
comprises a spray nozzle for a handheld sprayer.

6. The irrigation system of claim 1,
comprises a perforated drip irrigation conduit.

7. The irrigation system of claim 1,

wherein the

wherein the

wherein the

wherein the

wherein the

irrigation

irrigation

irrigation

irrigation

irrigation

induce the

component

component

component

component

component

component

comprises a second conduit, wherein the bore extends through the first end to receive an

end of the second conduit, wherein the coupling further comprises a second gripping

mechanism that grips the end of the second conduit to fix a position of the end of the

second conduit within the bore, wherein the coupling further comprises a second release

mechanism slidable with respect to the body to induce the second gripping mechanism to

release the end of the second conduit.
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8. The irrigation system of claim 1, wherein the conduit comprises a length of
flexible plastic irrigation tubing.

9. The irrigation system of claim 8, wherein the conduit conveys water
underground, wherein the end of the conduit and the coupling are buried.

10.  The irrigation system of claim 1, wherein the first end of the body is
integrally formed with the irrigation component.

11.  The irrigation system of claim 1, wherein the release mechanism comprises
two oppositely disposed release grips extending outward from an axis of the bore to
facilitate manual actuation of the release mechanism.

12.  The irrigation system of claim 1, wherein the release mechanism comprises
an exterior sleeve sized to encircle the second end with a clearance sufficiently small to
restrict interference with motion of the release mechanism from dirt in contact with the
coupling.

13.  The irrigation system of claim 1, wherein the release mechanism comprises
an exterior sleeve disposed to encircle the second end to define an annular gap between the
second end and the exterior sleeve, the release mechanism and the body comprising a first
retention feature protruding into the annular gap to establish a limited range of motion for
the release mechanism.

14.  The irrigation system of claim 1, wherein the body further comprises a
bend disposed to alter a flow orientation of fluid flowing between the first and second
ends.

15.  The irrigation system of claim 1, wherein the conduit comprises a size
selected to permit watertight engagement of the body and the end of the conduit and the
coupling comprises an indicator that indicates that the coupling is dimensioned to receive
the conduit.

16.  The irrigation system of claim 1, wherein the gripping mechanism
comprises a spring washer seated in the bore, the spring washer comprising a plurality of
fingers that flex outward to receive the end of the conduit and extend inward to seat
against the conduit in response to pressure tending to withdraw the end of the conduit from

the bore.
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17.  The irrigation system of claim 16, wherein the coupling further comprises a
seal ring seated in the bore inward of the spring washer to abut an outside diameter of the
end of the conduit to provide a substantially watertight seal between the bore and the end
of the conduit.

18.  The irrigation system of claim 17, wherein the coupling further comprises a
retainer ring attached to the second end of the body to retain the spring washer and the seal
ring within the bore.

19.  The irrigation system of claim 1, wherein the release mechanism is linearly
slidable along an axis of the bore to induce the gripping mechanism to release the end of
the conduit.

20. A fluid system comprising:

a component selected from the group consisting of a valve, a backflow preventer, a
sprinkler head, a spray nozzle, a female threaded fitting, and a perforated water
distribution tube; and

a coupling comprising:

a body comprising a first end intégrally formed with the component and a
second end comprising a bore into which an end of a conduit is insertable, the body
having a hollow geometry that provides fluid communication between the
component and the first end;

a gripping mechanism that grips the end of the conduit to fix a position of
the end of the conduit within the bore; and

a release mechanism slidable with respect to the body to induce the
gripping mechanism to release the end of the conduit.

21.  The fluid system of claim 20, wherein the component comprises a valve
disposed to control a flow of irrigation water.

22.  The fluid system of claim 20, wherein the component comprises a backflow
preventer disposed to restrict backflow of irrigation water.

23. The fluid system of claim 20, wherein the component comprises a sprinkler
head disposed to distribute irrigation water to soil.

24.  The fluid system of claim 20, wherein the component comprises a spray
nozzle.

25.  The fluid system of claim 24, wherein the spray nozzle comprises a hand-

held sprayer usable to distribute irrigation water to soil.
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26.  The fluid system of claim 24, wherein the spray nozzle is disposed within a
heater to humidify heated gas provided by the heater.

27.  The fluid system of claim 24, wherein the spray nozzle is disposed to spray
mist toward a person to provide cooling.

28. The fluid system of claim 20, wherein the component comprises a female
threaded fitting.

29.  The fluid system of claim 28, wherein the female threaded fitting is sized to
threadably engage a standard threaded male garden hose fitting.

30.  The fluid system of claim 28, wherein the female threaded fitting is sized to
threadably engage a standard threaded male sprinkler head fitting.

31.  The fluid system of claim 20, wherein the component comprises a
perforated water distribution line.

32.  The fluid system of claim 31, wherein the perforated water distribution line
comprises an at least partially buried drip irrigation line.

33.  The fluid system of claim 31, wherein the perforated water distribution line
is disposed to distribute water within an evaporative cooler.

34.  The fluid system of claim 20, wherein the conduit comprises a length of
flexible plastic irrigation tubing.

35. A coupling for conveying fluid between a conduit and a component of a
fluid system, the coupling comprising:

a body comprising a bore into which an end of the conduit is insertable;

a gripping mechanism that grips the end of the conduit to fix a position of the end
of the conduit within the bore; and

a release mechanism slidable with respect to the body to induce the gripping
mechanism to release the end of the conduit, the release mechanism comprising two
oppositely disposed release grips extending outward from an axis of the bore to facilitate
manual actuation of the release mechanism.

36.  The coupling of claim 35, wherein the gripping mechanism comprises a
spring washer seated in the bore, the spring washer comprising a plurality of fingers that
flex outward to receive the end of the conduit and extend inward to seat against the
conduit in response to pressure tending to withdraw the end of the conduit from the bore,

wherein the release mechanism comprises a release ring comprising an interior sleeve
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extending into the bore to induce outward flexure of the fingers to release the end of the
conduit in response to sliding of the release ring.

37. The coupling of claim 36, wherein the release ring further comprises an
exterior sleeve sized to encircle the second end of the body with a clearance sufficiently
small to restrict interference with motion of the release mechanism from dirt in contact
with the coupling.

38.  The coupling of claim 36, wherein the release mechanism comprises an
exterior sleeve disposed to encircle the second end to define an annular gap between the
second end and the exterior sleeve, the release mechanism and the body comprising a first
retention feature protruding into the annular gap to establish a limited range of motion for
the release mechanism.

39.  The coupling of claim 36, wherein the release mechanism comprises an
exterior sleeve disposed to encircle the second end and an annular wall that extends
between the interior and exterior sleeves, wherein the annular wall abuts the second end to
limit motion of the release ring with respect to the body, wherein the release grips extend
substantially coplanar with the annular wall.

40.  The coupling of claim 35, wherein each of the release grips comprises a
contact surface sized to receive pressure from a digit of a user to permit actuation of the
release mechanism via pressure applied by hand against the release grips.

41. A coupling for conveying fluid between a conduit and a component of a
fluid system, the coupling comprising:

a body éomprising a first end and a second end, the second end comprising a bore
into which an end of the conduit is insertable;

a gripping mechanism that grips the end of the conduit to fix a position of the end
of the conduit within the bore; and

a release mechanism slidable with respect to the body to induce the gripping
mechanism to release the end of the conduit, the release mechanism comprising an
exterior sleeve sized to encircle the second end with a clearance sufficiently small to
restrict interference with motion of the release mechanism from dirt in contact with the
coupling.

42.  The coupling of claim 41, wherein the gripping mechanism comprises a
spring washer seated in the bore, the spring washer comprising a plurality of fingers that

flex outward to receive the end of the conduit and extend inward to seat against the
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conduit in response to pressure tending to withdraw the end of the conduit from the bore,
wherein the release mechanism comprises a release ring comprising an interior sleeve
extending into the bore to induce outward flexure of the fingers to release the end of the
conduit in response to sliding of the release ring.

43,  The coupling of claim 42, wherein the release mechanism comprises an
annular wall that extends between the interior and exterior sleeves, wherein the annular
wall abuts the second end to limit motion of the release ring with respect to the body,
wherein the clearance is small enough to substantially prevent dirt entry between the
annular wall and the second end.

44.  The coupling of claim 42, wherein the exterior sleeve defines an annular
gap between the second end and the exterior sleeve, the release mechanism and the body
comprising a first retention feature protruding into the annular gap to establish a limited
range of motion for the release mechanism.

45.  The coupling of claim 41, wherein the clearance is less than about 0.02
inches.

46.  The coupling of claim 45, wherein the exterior sleeve comprises an inside
diameter that is nominally equal to an outside diameter of the second end, wherein the
exterior sleeve is deformable to provide the clearance in response to assembly of the
release mechanism with the second end.

47.  The coupling of claim 41, wherein the clearance extends along a length of
the second end of at least 0.25 inches.

48. A coupling for conveying fluid between a conduit and a component of a
fluid system, the coupling comprising: '

a body comprising a first end and a second end, the second end comprising a bore
into which an end of the conduit is insertable;

a gripping mechanism that grips the end of the conduit to fix a position of the end
of the conduit within the bore; and

a release mechanism slidable with respect to the body to induce the gripping
mechanism to release the end of the conduit, the release mechanism comprising an
exterior sleeve disposed to encircle the second end to define an annular gap between the
second end and the exterior sleeve, the release mechanism and the body comprising a first
retention feature protruding into the annular gap to establish a limited range of motion for

the release mechanism.
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49.  The coupling of claim 48, wherein the release mechanism comprises an
annular wall that extends between the interior and exterior sleeves, wherein the annular
wall abuts the second end to limit motion of the release ring with respect to the body,
wherein the clearance is small enough to substantially prevent dirt entry between the
annular wall and the second end.

50.  The coupling of claim 48, wherein the release mechanism and the body
further comprise a second retention feature protruding into the annular gap on an opposite
side of the second end from the first retention feature such that the second retention feature
cooperates with the first retention feature to establish the limited range of motion for the
release mechanism.

51.  The coupling of claim 48, wherein the release mechanism and the body
further comprise a slot within which the first retention mechanism is movable to establish
the limited range of motion for the release mechanism via abutment of the first retention
mechanism with an end of the slot.

52.  The coupling of claim 51, wherein the first retention feature is fixed with
réspect to the second end and the slot is formed in the exterior sleeve.

53.  The coupling of claim 52, wherein the first retention feature comprises a
ramp disposed to facilitate assembly of the release mechanism with the second end by
inducing deformation of the exterior sleeve in response to pressure urging the release
mechanism toward the second end, wherein the first retention feature further comprises a
plateau adjoining the ramp to resist disassembly of the release mechanism from the second
end via abutment of the plateau against the end of the slot.

54. A coupling for conveying fluid between a conduit and a component of a
fluid system, the coupling comprising:

a body comprising a first end and a second end, the second end comprising a bore
into which an end of the conduit is insertable, the body further comprising a bend disposed
to alter a flow orientation of fluid flowing between the first and second ends;

a gripping mechanism that grips an end of the conduit to fix a position of the end
of the conduit within the bore; and

a release mechanism slidable with respect to the body to induce the gripping

mechanism to release the end of the conduit.
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55.  The coupling of claim 54, wherein the first end of the body is insertable
into a bore of a body of a second coupling along a plurality of orientations such that the
coupling and the second coupling, together, form a swing joint.

56.  The coupling of claim 54, wherein the bend comprises an angle of ninety
degrees.

57.  The coupling of claim 54, wherein the body further comprises a first branch
that terminates in a third end in fluid communication with the first and second ends
through the body.

58.  The coupling of claim 57, wherein the first branch extends from the bend
such that the coupling has a T-shape.

59.  The coupling of claim 57, wherein the body further comprises a second
branch, wherein the first and second branches extend from the bend such that the coupling
has an X-shape.

60.  The coupling of claim 54, wherein the coupling is part of an irrigation
system for distributing water to soil, wherein the first end of the body is integrally formed
with an irrigation component of the irrigation system.

61.  The coupling of claim 54, wherein the first end comprises a second bore
into which an end of a second conduit is insertable, the coupling further comprising:

a second gripping mechanism that grips the end of the second conduit to fix a
position of the end of the second conduit within the second bore; and

a second release mechanism slidable with respect to the body to induce the second
gripping mechanism to release the end of the second conduit.

62. A coupling for conveying fluid between a conduit and a component of a
fluid system, the coupling comprising:

a body comprising a bore into which an end of the conduit is insertable, the conduit
comprising a size selected to permit watertight engagement of the body and the end of the
conduit;

a gripping mechanism that grips an end of the conduit to fix a position of the end
of the conduit within the bore; and

a release mechanism slidable with respect to the body to induce the gripping

mechanism to release the end of the conduit;
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wherein at least one of the group consisting of the body and the release mechanism
comprises an indicator that indicates that the coupling is dimensioned to receive the
conduit.

63.  The coupling of claim 62, wherein the indicator indicates the size of the
conduit, wherein the size is an outside diameter of the conduit that is receivable within the
bore to provide the watertight engagement and to permit the gripping mechanism to
securely grip the end of the conduit.

64.  The coupling of claim 62, wherein the indicator comprises a color of at
least part of the body.

65.  The coupling of claim 64, wherein the color is substantially the same as a
color of at least part of the conduit.

66.  The coupling of claim 64, wherein the color is blue.

67.  The coupling of claim 64, wherein the color is provided by molding at least
one of the group consisting of the body and the release mechanism of plastic having the
color.

68. A swing joint for coupling a conduit to a component of a fluid system, the
swing joint comprising:

a first coupling comprising:

abody having a first end and a second end having a bore into which an end
of the conduit is insertable; and

a gripping mechanism that grips the end of the conduit to fix a position of
the end of the conduit within the bore; and

a second coupling comprising:

a body having a first end, a second end having a bore into which the first

end of the body of the first coupling is insertable, and a bend disposed to alter a

flow orientation of ﬂuid flowing between the first and second ends; and

a gripping mechanism that grips the first end of the body of the first
coupling to fix a position of the first end of the body of the first coupling within the
bore;

wherein the first end of the body of the first coupling is insertable into the bore of
the body of the second coupling along a plurality of orientations to permit disposition of

the bend at a plurality of orientations with respect to the first coupling.
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69.  The swing joint of claim 68, wherein the first end of the body of the first
coupling comprises a tube having an outside diameter that is substantially the same as an
outside diameter of the conduit.

70.  The swing joint of claim 68, wherein each of the first and.second couplings
comprises a release mechanism slidable with respect to the corresponding body to induce
the gripping mechanism to release the end of the conduit.

71.  The swing joint of claim 68, wherein the body of the first coupling
comprises a bend disposed to alter a flow orientation of fluid flowing between the first and
second ends of the body of the first coupling.

72.  The swing joint of claim 71, wherein the body of the second coupling
comprises a bend disposed to alter a flow orientation of fluid flowing between the first and
second ends of the body of the second coupling, wherein each of the bends comprises an
angle of about ninety degrees to permit orientation of the first end of the body of the
second coupling at orientations including parallel to the conduit and perpendicular to the
conduit.

73.  The swing joint of claim 68, wherein the swing joint is part of an irrigation
system for distributing water to soil, wherein the conduit conveys water underground,
wherein the end of the conduit and the first coupling are buried.

74. A method for providing fluid communication between an irrigation
component of an irrigation system and a conduit through the use of a coupling comprising
a body having a first end and a second end comprising a bore into which an end of the
conduit is inserted, the body having a hollow geometry that provides fluid communication
between the first and second ends, and a spring washer seated in the bore, the spring
washer comprising a plurality of fingers that extend inward, the method comprising:

connecting the irrigation component to the first end;

inserting an end of the conduit into the bore of the second end such that water is
able to flow between the irrigation component and the conduit through the body; and

gripping the end of the conduit with the fingers of the spring washer to retain the
end of the conduit within the bore.

75.  The method of claim 74, wherein the body comprises an indicator that
indicates that the coupling is dimensioned to receive the conduit, the method further
compn'siné viewing the indicator to determine that the coupling is sized to receive the end

of the conduit in a substantially watertight manner.
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76.  The method of claim 74, wherein inserting the end of conduit into the bore

comprises inserting the end of the conduit into the bore along a direction non-parallel to a

" direction along which the irrigation component is connected to first end.

77.  The method of claim 74, further comprising burying the coupling
underground to dispose the irrigation component at a location suitable for water
distribution to soil through the irrigation component, wherein the conduit comprises a
length of flexible plastic irrigation tubing.

78.  The method of claim 74, wherein inserting the end of the conduit into the
bore comprises flexing the fingers outward to receive conduit, wherein gripping the end of
the conduit comprises seating the fingers against the conduit in response to pressure
tending to withdraw conduit from the bore.

79.  The method of claim 78, wherein inserting the end of the conduit into the
bore comprises inserting the end of the conduit through a seal ring seated in the bore,
inward of spring washer, to provide a substantially watertight seal against an outside
diameter of the conduit.

80.  The method of claim 79, wherein inserting the end of the conduit into the
bore comprises inserting the end of the conduit through a retainer ring attached to the body

to hold the spring washer and the seal ring in place.

-35.



10

15

20

25

30

WO 2004/106794 PCT/US2003/034542

81l.  The method of claim 80, wherein the irrigation component comprises a
second conduit, wherein the bore extends through the first end to receive an end of the
second conduit, wherein the coupling further comprises a second spring washer, wherein
connecting the irrigation component to the first end comprises:

’inserting the end of the second conduit into the bore of the first end; and

« gripping the end of the second conduit with fingers of the second spring washer to
retain the end of the second conduit within the bore.

82. A method for providing fluid communication between a component of a
fluid system and a conduit, the method comprising:

inserting an end of the conduit into a bore of a second end of a body comprising a
first end integrally formed with the component such that water is able to flow between the
component and the conduit through the body, wherein the component is selected from the
group consisting of a valve, a backflow preventer, a sprinkler head, a spray nozzle, a
female threaded fitting, and a perforated water distribution tube; and

gripping the end of the conduit with a plurality of inwardly extending fingers of a
spring washer seated in the bore to retain the end of the conduit in the bore.

83.  The method of claim 82, wherein the fluid system comprises an irrigation
system and the component comprises an irrigation component, the method further
comprising burying the coupling underground to dispose the irrigation component at a
location suitable for water distribution to soil through the irrigation component, wherein
the conduit comprises a length of flexible plastic irrigation tubing.

84.  The method of claim 82, wherein inserting the end of the conduit into the
bore comprises coupling the component to a device selected from the group consisting of
heaters and evaporative coolers such that the component provides water to humidify gas
expelled by the device.

85.  The method of claim 82, wherein inserting the end of the conduit into the
bore comprises coupling the component to a misting system such that the component
provides water to humidify air to provide cboling for a person.

86.  The method of claim 82, wherein inserting the end of the conduit into the
bore comprises coupling the component to a device selected from the group consisting of a
standard garden hose and a standard garden spigot.

87. A method for disconnecting a conduit from a coupling in fluid

communication with an irrigation component, the coupling comprising a body comprising
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a first end coupled to the irrigation component and é second end comprising a bore into
which an end of the conduit is inserted, the body having a hollow geometry that provides
fluid communication between the irrigation component and the conduit to permit delivery
of the water to the soil through the body, a gripping mechanism that grips the end of the
conduit to fix a position of the end of the conduit within the bore, and a release
mechanism, the method comprising:

sliding the release mechanism with respect to the body to induce the gripping
mechanism to release the end of the conduit; and

withdrawing the end of the conduit from the bore to remove the conduit from fluid
communication with the irrigation component.

88.  The method of claim 87, wherein the release mechanism comprises two
oppositely disposed release grips extending outward from an axis of the bore to facilitate
manual actuation of the release mechanism, wherein sliding the release mechanism
comprises applying pressure to the release grips by hand.

89.  The method of claim 87, wherein the release mechanism comprises an
exterior sleeve sized to encircle the second end with a clearance sufficiently small to
restrict interference with motion of the release mechanism from dirt in contact with the
coupling, wherein sliding the release mechanism comprises sliding the exterior sleeve
along the second end, substantially parallel to an axis of the bore.

90.  The method of claim 87, wherein the release mechanism comprises an
exterior sleeve disposed to encircle the second end to define an annular gap between the
second end and the exterior sleeve, the body comprising a first retention feature protruding
into the annular gap, the exterior sleeve comprising a slot, wherein sliding the release
mechanism comprises moving the slot with respect to the first retention feature.

91.  The method of claim 87, wherein the coupling further comprises a seal ring
seated in the bore inward of the spring washer to abut an outside diameter of the end of the
conduit to provide a substantially watertight seal between the bore and the end of the
conduit, wherein withdrawing the end of the conduit from the bore comprises withdrawing
the end of the bore from the seal ring.

92.  The method of claim 87, wherein the irrigation component is separately
formed from the coupling and is removably c;)nnected to the first end of the body of the

coupling.
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93.  The method of claim 87, wherein the irrigation component is integrally
formed with the first end of the body of the coupling.

94.  The method of claim 87, wherein the coupling and the end of the conduit
are initially buried, the method further comprising removing dirt to expose the coupling
prior to sliding the release mechanism.

95. A method for indicating compatibility of a coupling with an irrigation
conduit, the method comprising:

providing an indicator on the irrigation conduit to indicate at least one dimension
of the irrigation conduit; and

providing an indicator on the coupling to indicate at least one dimension of
conduits receivable by the coupling, wherein the indicator of the coupling corresponds to
the indicator of the irrigation conduit to permit comparison of the indicators to determine
that the irrigation coupling is receivable by the coupling.

96.  The method of claim 95, wherein providing an indicator on the coupling
comprises providing an indicator substantially the same as the indicator on the irrigation
conduit.

97.  The method of claim 96, wherein providing an indicator on the coupling
comprises indicating an outside diameter for the irrigation conduit to provide a
substantially watertight seal between the irrigation conduit and the coupling.

98.  The method of claim 96, wherein providing an indicator on the coupling
comprises providing a color.

99.  The method of claim 98, wherein providing an indicator on the irrigation
conduit comprises molding at least part of the irrigation conduit from colored plastic,
wherein providing an indicator on the coupling comprises molding at least part of the
coupling from colored plastic.

100. The method of claim 98, wherein providing an indicator on the coupling
comprises providing a blue color.

101. An irrigation system for distributing water to soil, the irrigation system
comprising:

an irrigation component;

a conduit; and

a coupling comprising:
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a body comprising a first end coupled to the irrigation component and a
second end comprising a bore into which an end of the conduit is inserted, the
body having a hollow geometry that provides fluid communication between the
irrigation component and the conduit to permit delivery of the water to the soil
through the body; and

a spring washer seated in the bore, the spring washer comprising a plurality
of fingers that grip the end of the conduit to fix a position of the end of the conduit
within the bore.

102.  The irrigation system of claim 101, wherein the irrigation component
comprises a sprinkler head.

103. The imrigation system of claim 101, wherein the irrigation component
comprises a backflow preventer.

104. The irrigation system of claim 101, wherein the irrigation component
comprises a valve.

105. The irrigation system of claim 101, wherein the irrigation component
comprises a spray nozzle for a handheld sprayer.

106. The irrigation system of claim 101, wherein the irrigation component
comprises a perforated drip irrigation conduit.

107. The irrigation system of claim 101, wherein tl_le irrigation component
comprises a second conduit, wherein the bore extends through tﬁe first end to receive an
end of the second conduit, wherein the coupling further comprises a second spring washer
that grips the end of the second conduit to fix a position of the end of the second conduit
within the bore.

108.  The irrigation system of claim 101, wherein the conduit comprises a length
of flexible plastic irrigation tubing.

109. The irrigation system of claim 108, wherein the conduit conveys water
underground, wherein the end of the conduit and the coupling are buried.

110.  The irrigation system of claim 101, wherein the first end of the body is
integrally formed with the irrigation component.

111.  The irrigation system of claim 101, wherein the body further comprises a
bend disposed to alter a flow orientation of fluid flowing between the first and second

ends.
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112. The irrigation system of claim 101, wherein the conduit comprises a size
selected to permit watertight engagement of the body and the end of the conduit and the
coupling comprises an indicator that indicates that the coupling is dimensioned to receive
the conduit.

113. The irrigation system of claim 101, wherein the coupling further comprises
a seal ring seated in the bore inward of the spring washer to abut an outside diameter of
the end of the conduit to provide a substantially watertight seal between the bore and the
end of the conduit.

114. The irrigation system of claim 113, wherein the coupling further comprises
a retainer ring attached to the second end of the body to retain the spring washer and the

seal ring within the bore.
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