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Abstract

Provided is a coupler including female and male couplers configured to be
coupled together. The female coupler includes one or more detents and a release valve
having a release valve member that is movable to an open position to allow for venting
of fluid from a cavity in the female coupler to an area outside the coupler, and the male
coupler includes a detent recess into which the one or more detents of the female
coupler are urged radially inwardly into to couple the female and male couplers. By
eliminating a threaded connection between the male and female couplers, the couplers

prevent leakage of fluid and/or separation of the couplers due to vibration during use.
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QUICK CONNECT COUPLER

Field of Invention
The present disclosure relates generally to couplings, and more particularly to

quick connect/disconnect couplings for use with anhydrous ammonia devices.

Background

Anhydrous ammonia may be applied to soil by farmers as a fertilizer. Farmers
often use a nurse tank containing pressurized liquid anhydrous ammonia as a source.
The nurse tank may be provided on a cart that is transported by a farm vehicle across a
field while the anhydrous ammonia is distributed to the soil via a tool bar connected to the
nurse tank. To connect the nurse tank and the tool bar, one or more hoses may be used.
The one or more hoses may be coupled to the nurse tank, and more particularly to a
withdrawal valve of the nurse tank and/or the tool bar in any suitable manner, such as by

couplers configured to be threaded together, such as acme couplers.

Summary
In an aspect, there is provided a female coupler including: a body having axially
iInner and axially outer ends, an axially extending cavity for receiving a male coupler at
the inner end, a plurality of circumferentially spaced openings extending through a wall of
the body near the inner end, and a passage extending through the wall of the body near
the outer end; a release sleeve surrounding the body at the circumferentially spaced

openings and being movable between first and second positions relative to the body; a

plurality of detents respectively received in the plurality of circumferentially spaced
openings and being urged radially inwardly by the release sleeve when the release
sleeve is in the first position and being movable radially outwardly when the release
sleeve is in the second position; and a release valve having a release valve member
movable relative to a valve seat in the body, the release valve member being movable
between a closed position blocking communication between the axially extending cavity
and the passage and an open position allowing for venting of fluid from the axially

extending cavity to the passage, wherein the release valve member serves
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as a stop to prevent the release sleeve from being moved to the second position when
the release valve member is Iin the closed position.

In another aspect, there is provided a female coupler including: a body having
axially inner and axially outer ends, an axially extending cavity for receiving a male
coupler at the inner end, a plurality of circumferentially spaced openings extending
through a wall of the body near the inner end, and a passage extending through the wall
of the body near the outer end; a release sleeve surrounding the body at the
circumferentially spaced openings and being movable between first and second positions
relative to the body; a plurality of detents respectively received in the plurality of
circumferentially spaced openings and being urged radially inwardly by the release
sleeve when the release sleeve is in the first position and being movable radially
outwardly when the release sleeve is in the second position; and a release valve having a
release valve member movable relative to a valve seat in the body, the release valve
member being movable between a closed position blocking communication between the
axially extending cavity and the passage and an open position allowing for venting of fluid
from the axially extending cavity to the passage, wherein the release valve member
includes a first portion having a first diameter and a second portion having a second
diameter greater than the first diameter, and the release sleeve includes a slot having a
width greater than the first diameter but less than the second diameter.

In still another aspect, there is provided a male coupler in combination with the
female coupler disclosed herein, the male coupler including: a body having: an axially
Inner end configured to be received in the cavity of the female coupler and an axially
outer end; an axially extending cavity; a detent recess on an outer surface of the body
near the axially inner end into which the detents of the female coupler are urged radially
iInwardly into to couple the female and male couplers; and an anti-rotate element to
constrain the male coupler against rotation with respect to the female coupler.

In a further aspect, there is provided a female coupler comprising: a body having
an axially extending cavity for receiving the male coupler at a receiving end and a
passage extending through the body spaced from the receiving end, a locking
mechanism disposed at the receiving end of the body at an interior surface of the body
defined by the axially extending cavity for engaging with and restraining the male coupler

at least partially within the axially extending cavity, a release sleeve surrounding the body
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at the receiving end for engaging the locking mechanism, the release sleeve being
movable along the body between a locking position engaged with the locking mechanism
to prevent removal of the male coupler from the axially extending cavity and a releasing
position disengaged from the locking mechanism to allow removal of the male coupler
from the axially extending cavity, and a release valve having a release valve member
movable relative to a valve seat in the body, the release valve member being movable
between a closed position blocking communication between the axially extending cavity
and the passage and an open position allowing for venting of fluid from the axially
extending cavity to the passage, wherein the release valve member prevents movement
of the release sleeve from the locking position to the releasing position when thé release
valve member is in the closed position.

An embodiment in the present disclosure provides a coupler including female and
male couplers configured to be coupled together. The female coupler includes one or
more detents and a release valve having a release valve member that is movable to an
open position to allow for venting of fluid from a cavity in the female coupler to an area
outside the coupler, and the male coupler includes a detent recess into which the one or
more detents of the female coupler are urged radially inwardly into to couple the female
and male couplers. By eliminating a threaded connection between the male and female
couplers, the couplers prevent leakage of fluid and/or separation of the couplers due to
vibration during use.

There is also disclosed a female coupler that includes a body having axially inner
and axially outer ends, an axially extending cavity for receiving a male coupler at the
inner end, a plurality of circumferentially spaced openihgs extending through a wall of the
body near the inner end, and a passage extending through the wall of the body near the

outer end, a release

1b



10

15

20

25

30

CA 02845816 2014-03-12

sleeve surrounding the body at the circumferentially spaced openings and being
movable between first and second positions relative to the body, a plurality of
detents respectively received in the plurality of circumferentially spaced openings
and being urged radially inwardly by the release sleeve when the release sleeve
s in the first position and being movable radially outwardly when the release
sleeve is in the second position, and a release valve having a release valve
member movable relative to a valve seat in the body, the release valve member
being movable between a closed position blocking communication between the
axially extending cavity and the passage and an open position allowing for
venting of fluid from the axially extending cavity to the passage.

The release valve member may serve as a stop to prevent the release
sleeve from being moved to the second position when the release valve member
IS In the closed position.

When the release valve member is in the open position, the release
sleeve may be movable to the second position.

The release valve member may include a first portion having a first
diameter and a second portion having a second diameter greater than the first
diameter, and the release sleeve includes a slot having a width greater than the
first diameter but less than the second diameter.

When the release valve member is in the closed position the second
portion may serve as a stop to prevent the release sleeve from being moved to
the second position, and when the release valve member is in the open position
the slot receives the first portion as the release sleeve moves to the second
position.

The coupler may further include a disc that serves as the valve seat.

The release valve member may include threads that mate with threads in
an opening In the body.

The passage may extend through the wall of the body perpendicular to a
longitudinal axis of the body.

The coupler may further include a seal disposed In a seal groove in the
axially extending cavity, and a sliding sleeve disposed in the axially extending
cavity, wherein the sleeve is biased In a first position substantially covering the

seal and movable to a second position by the male coupler to uncover the seal.
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The coupler may further include a retainer disposed in a groove n the sliding
sleeve, wherein the retainer retains the sliding sleeve in the cavity.

The body of the female coupler may include a ledge in the axially extending cavity,
and wherein the retainer abuts the ledge in the first position to retain the sliding sleeve in
the cavity.

The coupler may further include a resilient member biasing the sieeve in the first
position.

A male coupler in combination with the female coupler, the male coupler including
a body having an axially inner end configured to be received in the cavity of the female
coupler and an axially outer end, an axially extending cavity, a detent recess on an outer
surface of the body near the axially inner end into which the detents of the female coupler
are urged radially inwardly into to couple the female and male couplers, and an anti-
rotate element to constrain the male coupler against rotation with respect to the female
coupler.

The body of the female coupler may include a notch at the inner end that receives
the anti-rotate element.

The anti-rotate element may be movable to an intermediate position in the notch
between a locked position and a released position, and wherein separation of the male
coupler from the female coupler due to pressure in the axially extending cavities is
prevented when in the intermediate position.

In the intermediate position fluid in the axially extending cavities may be bled
through the notch.

In the locked position the male coupler may be constrained against rotation and In
the intermediate position the male coupler is prevented from moving away from the
female coupler in a direction parallel to a longitudinal axis of the male coupler.

The notch may include multiple portions through which the anti-rotate element is
configured to be moved through.

The notch may be substantially z-shaped.

The anti-rotate element may project radially outwardly from the body of the male
coupler.

According to another aspect of the disclosure, a female coupler is provided that

includes a body having axially inner and axially outer ends, an axially
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extending cavity for receiving a male coupler at the inner end, a seal disposed In
a seal groove in the axially extending cavity, and a sliding sleeve disposed in the
axially extending cavity, wherein the sleeve is biased in a first position
substantially covering the seal and movable to a second position by the male
coupler during insertion of the male coupler to uncover the seal.

The female coupler may further include a retainer disposed in a groove In
the sliding sleeve, wherein the retainer retains the sliding sleeve in the cavity

The body of the female coupler may include a ledge in the axially
extending cavity, and wherein the retainer abuts the ledge in the first position to
retain the sliding sleeve In the cavity.

The female coupler may further include a resilient member biasing the
sleeve in the first position.

A male coupler in combination with the female coupler, the male coupler
including a body having an axially inner end configured to be received in the
cavity of the female coupler and an axially outer end, an axially extending cavity,
and a detent recess on an outer surface of the body near the axially inner end
into which the detents of the female coupler are urged radially inwardly into to
couple the female and male couplers.

The male coupler may further include an anti-rotate element to constrain
the male coupler against rotation with respect to the female coupler.

The body of the female coupler may include a notch at the inner end that
receives the anti-rotate element.

The anti-rotate element may be movable to an intermediate position in the
notch between a locked position and a released position, and wherein separation
of the male coupler from the female coupler due to pressure in the axially
extending cavities is prevented when in the intermediate position.

In the intermediate position fluid in the axially extending cavities may be
bled through the notch.

In the locked position the male coupler may be constrained against
rotation and in the intermediate position the male coupler is prevented from
moving away from the female coupler in a direction parallel to a longitudinal axis

of the male coupler
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The notch may include multiple portions through which the anti-rotate element is
configured to be moved through.

The notch may be substantially z-shaped.

The anti-rotate element may project radially outwardly from the body of the male
coupler.

According to still another aspect of the disclosure, a coupler including female and
male couplers configured to be coupled together is provided. The female coupler
includes a body having axially inner and axially outer ends, an axially extending cavity for
receiving the male coupler at the inner end, and a pluralty of circumferentially spaced
openings extending through a wall of the body near the inner end, a release sleeve
surrounding the body at the circumferentially spaced openings and being movable
between first and second positions relative to the body, and a plurality of detents
respectively received in the plurality of circumferentiaily spaced openings and being
urged radially inwardly by the release sleeve when the release sleeve is in the first
position and being movable radially outwardly when the release sieeve is in the second
position. The male coupler includes a body having an axially inner end configured to be
received in the cavity of the female coupler and an axially outer end, an axially extending
cavity, a detent recess on an outer surface of the body near the axially inner end into
which the detents of the female coupler are urged radially inwardly into to couple the
female and male couplers, and an anti-rotate element to constrain the male coupler
against rotation with respect to the female coupler.

The body of the female coupler may include a notch at the inner end that receives
the anti-rotate element.

The anti-rotate element may be movable to an intermediate position in the notch
between a locked position and a released position, and wherein separation of the male
coupler from the female coupler due to pressure in the axially extending cavities is
preventied when in the intermediate position.

In the intermediate position fluid in the axially extending cavities may be bled
through the notch.

In the locked position the male coupler may be constrained against rotation and in

the intermediate position the male coupler is prevented from
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moving away from the female coupler in a direction parallel to a longitudinal axis
of the male coupler.

The notch may include multiple portions through which the anti-rotate
element is configured to be moved through.

The notch may be substantially z-shaped.

The anti-rotate element may project radially outwardly from the body of
the male coupler.

The foregoing and other features of the invention are hereinafter

described in greater detail with reference to the accompanying drawings.

Brief Description of the Drawings

Fig. 1 is a perspective view of a cart having tanks with valves coupled to
hoses via exemplary couplers according to the invention.

Fig. 2 is a perspective view of the exemplary coupler according to the
invention having male and female couplers in an engaged position.

Fig. 3 is a perspective view of the exemplary coupler having male and
female couplers in a disengaged position.

Fig. 4 is a cross-sectional view of the exemplary coupler taken about line
4-4 in Fig. 3.

Fig. 5 is a cross-sectional view of the exemplary coupler showing the
male coupler partially inserted into the female coupler.

Fig. 6 is a cross-sectional view of the exemplary coupler taken about line
6-6 in Fig. 2.

Fig. 7 is a cross-sectional view of another exemplary coupler according to

the invention having male and female couplers in the engaged position.

Detailed Description
The principles of the present application have particular application to
quick connect/disconnect couplings for connecting a source of fluid, such as
liquid anhydrous ammonia, to a tool bar to distribute the fluid to soil, and thus will
be described below chiefly in this context. It will of course be appreciated, and

also understood, that the principles of the invention may be useful in other fluid
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coupling applications where it is desirable to make a connection without the use

of tools.

Turning now to Fig. 1, an exemplary anhydrous ammonia cart is illustrated
generally at reference numeral 10. The cart 10 may include a plurality of wheels
12. a hitch 14 configured to couple to tool bar that couples to a farm vehicle, and
a plurality of nurse tanks 16 containing pressurized liquid anhydrous ammonia.
Each tank 16 includes a withdrawal valve 18 through which the liquid exits the
tank. The withdrawal valves 18 are coupled to respective hoses 20 using an
exemplary quick connect/disconnect coupling 22 that will be described in detalil
below. The flexible hose 20 may be coupled to another suitable valve 24, which
may be coupled to a shut off valve 26 using the coupling 22. The flow meter 26
may then be coupled to a further suitable valve 28 using the coupling 22. The
valve 28 may be coupled to a hose (not shown), for example by the coupling 22,
and an end of the hose configured to be coupled to the tool bar may be coupled
to one of a male or female coupler of the coupling 22.

The couplings 22 allow the various components to be quickly connected
and disconnected without using a threaded connection. By eliminating the
threaded connection between male and female couplers of the coupling 22,
leakage of fluid and/or separation of the couplers due to vibration during use are
prevented. The couplings 22 also allow for the length of a hose to be efficiently
changed, thereby reducing or eliminating leakage that results from using an
incorrect length of hose.

Referring now to Figs. 2 and 3, the exemplary quick connect/disconnect
coupling 22 will be discussed in detail. The coupling 22 includes a female
coupler 40 and a male coupler 42 that may be connected to provide liquid from
one of the tanks 16 to the hose 20, for example. The female and male couplers
40 and 42 include threaded ends 44 and 46, respectively, which may be
coupled, for example, to the withdrawal valve 18 and the flexible hose 20,

respectively. It will be appreciated that the ends 44 and 46 may be any suitable

ends for either permanently or removably coupling the female and male couplers
40 and 42 to respective components. For example, the female and male

couplers 40 and 42 may have female ends 48 and 50 (Fig. 7), respectively,
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having threads on an inner surface for coupling to a threaded male fitting, for
example.

With continued reference to Figs. 2 and 3 along with Fig. 4, the female
coupler 40 includes a body 60, a release sleeve 62, a plurality of detents 64, a
release valve 66, and a sliding sleeve 68. The body 60 has axially inner and
axially outer ends 70 and 72, an axially extending cavity 74 for receiving the
male coupler 42 at the axially inner end 70, a plurality of circumferentially spaced
openings 76 extending through a wall 78 of the body 60 near the inner end 70,
and a passage 80 extending through the wall 78 of the body 60 near the outer
end /2.

Referring to the release sleeve 62 in detalil, the release sleeve 62
surrounds the body 60 at the circumferentially spaced openings 76 and is
movable between first and second positions relative to the body 60. The release
sleeve 62 is biased in the first position as shown in Fig. 6 by a resilient member
81, such as a spring, which is seated by spring seat 82 extending outward from
the body 60 and a spring seat formed by a backside of a ledge 84 projecting
radially inwardly from an inner circumferential surface 86 of the release sleeve
62.

The release sleeve 62 is retained on the body 60 at an axially outer end
90 of the release sleeve 62 by a ledge 92 extending outward from the body 60
and at an axially inner end 94 of the release sleeve 62 by a retainer 96, which
may be any suitable retainer, such as an annular retainer disposed In a groove
98 of the body 60. When the release sleeve 62 is In the first position, the axially
inner end 94 of the release sleeve 62 abuts the retainer 96, thereby preventing
the release sleeve from advancing further towards the male coupler 42. When
the release sleeve 62 Is in the second position, the ledge 92 can serve as a stop
to prevent the release sleeve from advancing past the ledge 92.

Referring to the plurality of detents 64 in detail, the detents 64 may be any
suitable detent, such as detent balls respectively received in the plurality of
circumferentially spaced openings 76. When the release sleeve 62 is in the first
position, the radially inwardly projecting ledge 84 urges the plurality of detents 64

radially inwardly. The release sleeve 62 is in the first position when the female
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and male couplers 40 and 42 are disconnected and after the female and male
couplers have been connected.

When the release sleeve 62 is in the second position shown in Figs. 4 and
5, the ledge 84 is moved axially away from the plurality of openings 76, allowing
the plurality of detents 64 to be moved radially outwardly, thereby allowing the
male coupler 42 to be inserted into the axially extending cavity 74 to the
connected position. The release sleeve 62 can then be released, allowing it to
be moved back to the first position by the resilient member 81 to engage the
plurality of detents 64 with the male coupler 42, thereby coupling the female and

male couplers 40 and 42.
Referring to the release valve 66 in detail, the release valve 66 includes a

release valve member 110, such as a bleed screw coupled to the body 60 in any
suitable manner, such as by threads 112 that engage threads in an opening 114
in the body 60, and a valve seat 116 in the body 60. The release valve member
110 is movable in the opening 114 relative to the valve seat 116, for example by
threading the release valve member 110 towards and away from the valve seat
116. The valve seat 116 may be formed by a portion of the body, by a suitable
disc, such as a polytetrafluoroethylene disc as shown in Fig. 4, etc.

The release valve member 110 is movable relative to the valve seat 116
between a closed position abutting the valve seat 116 to block communication
between the axially extending cavity 74 and the passage 80, and an open
position away from the valve seat 116 to allow for venting of fluid from the axially
extending cavity 74 to the passage 80 allowing fluid to flow to the atmosphere. A
passage 118 may be provided in the body 60 between the cavity 74 and the
passage 80 for allowing fluid to flow from the cavity 74 to the passage 80. As
shown, the passage 118 extends through a center of the disc that serves as the
valve seat 116 and the passage 80 extends through the wall 78 of the body 60
perpendicular to a longitudinal axis of the body 60.

When the release valve member 110 is in the closed position, the release
valve member 110 serves as a stop to prevent the release sleeve 62 from being
moved to the second position, for example when pressure is trapped in the
cavity 74, and when the release valve member 110 is in the open position to vent

pressure from the cavity 74, the release sleeve 62 is movable to the second
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position. In this way, the female and male couplers 40 and 42 are prevented
from separating under pressure.

The release valve member 110 includes a first portion 120 having a first
diameter and a second portion 122 having a second diameter greater than the
first diameter. The release sleeve 62 includes a slot 124 having a width greater
than the first diameter but less than the second diameter. When the release
valve member 110 is in the closed position, the second portion 122, which is
larger than the slot 124, serves as the stop to prevent the release sleeve 62 from
being moved to the second position. When the release valve member 110 is In
the open position, the slot 124 receives the first portion 120 as the release
sleeve 62 moves to the second position.

Referring to the sliding sleeve 68 in detail, the sliding sleeve 638 Is
disposed in the axially extending cavity 74 and biased in a first position by a
resilient member 130, such as a spring. The sliding sleeve 68 may be made of
any suitable material, such as polytetrafluoroethylene. The sliding sleeve 68 Is
configured to at least substantially cover a seal 132, such as an o-ring, in the first
position to prevent the seal 132 from falling out of the female coupler 40 when
disconnected from the male coupler 42 and to prevent debris from damaging the
seal 132. The seal 132 may be disposed in the axially extending cavity 74, such
as in a seal groove 134 in an inner circumferential surface of the body 60.

The sliding sleeve 68 is movable in the cavity 74 between the first position
shown in Fig. 4 and a second position shown in Fig. 6 to uncover the seal 132 to
allow for sealing between the female and male couplers 40 and 42. The sliding
sleeve 68 is retained in the cavity 74 in any suitable manner, such as by a
retainer 136, such as a c-shaped retainer ring, which is disposed in a groove 138
in an outer wall of the sliding sleeve 68. When the sliding sleeve 68 is in the first
position, the retainer 136 abuts a ledge 140 projecting radially inwardly from the
body 60 in the axially extending cavity 74. The ledge 140 prevents the sliding
sleeve 68 from advancing further towards the axially inner end 70, thereby
preventing the seal 130 from being uncovered when the female and male
couplers 40 and 42 are disconnected.

With continued reference to Figs. 2-4, the male coupler 42 includes a

body 150 and an anti-rotate element 152 to constrain the male coupler 42

10
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against rotation with respect to the female coupler 40 when connected. The
body 150 has an axially inner end 154 configured to be received in the axially
extending cavity 74 of the female coupler 40, an axially outer end 156, and an
axially extending cavity 158 in fluidic communication with the axially extending
cavity 74 when the female and male couplers 40 and 42 are connected.

The body 150 also Includes a detent recess 160, such as an annular
channel in an outer surface 162 of the body 150 near the axially inner end 154,
To couple the female and male couplers 40 and 42, the plurality of detents 64 of
the female coupler 40 are urged radially inwardly into the detent recess 160. |t
will be appreciated that the detent recess 160 is preferably a continuous annular
channel, however, it will be appreciated that the detent recess 160 may be any
sultable recess or recesses, such as a plurality of recesses for receiving
respective detents 64.

Referring to the anti-rotate element 152 in detail, the anti-rotate element
152, which may be a pin, projects radially outwardly from the body 150 of the
male coupler. The anti-rotate element 152 may be coupled to the body 150 In
any suitable manner or may be formed integrally with the body 150. As the
female and male couplers 40 and 42 are connected, the anti-rotate element 152
IS received Iin a notch 164 at the axially inner end 70 of the body 60 of the female
coupler 40 to constrain the male coupler 42 against rotation.

As shown, the notch 164 includes multiple portions through which the
anti-rotate element 152 is configured to be moved through as the male and
female couplers 40 and 42 are connected. For example, the notch 164 may
Include a first portion parallel to the longitudinal axis of the body 60 into which
the anti-rotate element 152 is introduced, a second portion perpendicular to the
first portion through which the anti-rotate element 152 is advanced, and a third
portion extending perpendicular to the first portion in a direction away from the
axially inner end 70. Accordingly, the notch 164 may be substantially z-shaped.
The notch 164 forms a ledge 166 that prevents separation of the female and
male couplers 40 and 42 without a secondary action.

The anti-rotate element 152 is moveable between a release position, an
intermediate position in the second portion of the notch 164, and a locked
position In the third portion of the notch 164. When in the locked position,

11
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pressure In the cavities 74 and 158 may cause the male coupler 42 to move
along the third portion of the notch 164 to the intermediate position until the anti-
rotate element 152 contacts the ledge 166. The ledge 166 prevents separation
of the female and male couplers 40 and 42 due to the pressure in the cavities 74
and 158, and the notch 164 allows the pressure to be bled therethrough.

By constraining the male coupler 42 against rotation with respect to the
female coupler 40, the anti-rotate element 152 prevents or substantially prevents
wear on the seal 132, for example during turns of the vehicle. The anti-rotate
element 152 and the notch 164 may be sized to eliminate essentially all relative
rotation; however, it will be appreciated that the anti-rotate element 152 and the
notch 164 may be sized to constrain the male coupler 42 while allowing some
rotation.

Referring now to a method of connecting the female and male couplers 40
and 42, as noted above, when the female and male couplers 40 and 42 are
disconnected as shown in Figs. 3 and 4, the release sleeve 62 is in the first
position as shown in Fig. 6, the sliding sleeve 68 is in the first position as shown
in Fig. 4, and the release valve member 110 is in the open position as shown in
Fig. 4. To connect the female and male couplers 40 and 42, the release sleeve
62 Is moved to the second position and the male coupler 42 is inserted into the
axially extending cavity 74 in the body 60. As the male coupier 42 is advanced,
the outer surface 162 of the male coupler 42 urges the plurality of detents 64
radially outwardly as shown in Fig. 5 until the detent recess 160 is aligned with
the plurality of detents 64 as shown in Fig. 6. When the detent recess 160 is
aligned with the plurality of detents 64, the release sleeve 62 is moved to the first
position by the resilient member 81 to urge the detents 64 radially inwardly into
the detent recess 160 to couple the female and male couplers 40 and 42. Once
the plurality of detents 64 are in the detent recess 160, the ledge 84 prevents the
detents 64 from being moved out of the recess 160.

As the male coupler 42 is Inserted into the axially extending cavity 74, the
axially inner end 154 of the male coupler 42 comes into contact with an axially
Inner end 170 of the sliding sleeve 68 and begins to move the sliding sleeve 68
against the force of the resilient member 130 to the second position. As shown

In Fig. 5, the male coupler 42 has moved the sliding sleeve 68 to a location
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between the first position and the second position where the seal 132 is partially

uncovered. When the male coupler 42 has been advanced to the point that the
plurality of detents 64 are urged into the detent recess 160, the sliding sleeve 68
will be in the second position shown in Fig. 6, at which point the seal 132 is
covered by the male coupler 42 to provide sealing between the female and male
couplers 40 and 42.

Moreover, as the male coupler 42 is inserted into the axially extending
cavity 74, the anti-rotate element 152 is received in the notch 164. The anti-
rotate element is first advanced through the first portion of the notch 164 as
shown In Fig. 5. The male coupler 42 is then rotated in a direction perpendicular
to the longitudinal axis of the female coupler 40 to advance to anti-rotate element
152 through the second portion of the notch 164. The male coupler 42 is then
moved further into the axially extending cavity 74 through the third portion of the
notch 164. When the male coupler 42 is at an end of the third portion of the
notch 164 as shown in Fig. 6, the sliding sleeve 68 will be in the second position
and the detents 64 in the recess 160.

Once the female and male couplers 40 and 42 are connected, the release
valve member 110 is moved to the closed position shown in Fig. 6. In the closed
position, the release valve member 110 prevents the release sleeve 62 from
moving to the second position, thereby preventing separation under pressure.
The release valve member 110 also closes the fluid path from the axially
extending cavity 74 to the passage 80 to prevent fluid from exiting through the
passage 80 when the couplers are connected.

To disconnect the male and female couplers 40 and 42, the release valve
member 110 is moved to the open position shown in Fig. 4 to allow pressure to
be vented through the passage 80 and to allow the release sleeve 62 to be

moved to the second position. When the release sleeve 62 is in the second

position, the detents 64 can be moved radially outwardly as the male coupler 42

~ Is withdrawn from the axially extending cavity 74. As the male coupler 42 is

withdrawn, any remaining pressure may be bled through the passage 80 and/or

notch 164. The male coupler 42 is rotated to move through the second portion

of the notch 164 and then moved axially through the first portion of the notch 164

to disconnect the female and male couplers 40 and 42. Also, as the male
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coupler 42 is withdrawn, the sliding sleeve 68 moves to the first position at least

substantially covering the seal 132, so that, for example, if the female coupler 40
is attached to a hose that is pulled across the ground, the seal 132 is prevented
from falling out and debris is prevented from damaging the seal 132.

Although the invention has been shown and described with respect to a
certain embodiment or embodiments, it is obvious that equivalent alterations and
modifications will occur to others skilled in the art upon the reading and
understanding of this specification and the annexed drawings. In particular
regard to the various functions performed by the above described elements
(components, assemblies, devices, compositions, etc.), the terms (including a
reference to a "means") used to describe such elements are intended to
correspond, unless otherwise indicated, to any element which performs the
specified function of the described element (i.e., that is functionally equivalent),
even though not structurally equivalent to the disclosed structure which performs
the function in the herein illustrated exemplary embodiment or embodiments of
the invention. In addition, while a particular feature of the invention may have
been described above with respect to only one or more of several illustrated
embodiments, such feature may be combined with one or more other features of
the other embodiments, as may be desired and advantageous for any given or

particular application.
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Claims

What Is claimed is:

1. A female coupler including:

a body having axially inner and axially outer ends, an axially extending cavity
for receiving a male coupler at the inner end, a plurality of circumferentially spaced
openings extending through a wall of the body near the inner end, and a passage
extending through the wall of the body near the outer end;

a release sleeve surrounding the body at the circumferentially spaced
openings and being movable between first and second positions relative to the
body;

a plurality of detents respectively received in the plurality of circumferentially
spaced openings and being urged radially inwardly by the release sleeve when the
release sleeve is in the first position and being movable radially outwardly when the
release sleeve is in the second position; and

a release valve having a release valve member movable relative to a valve
seat in the body, the release valve member being movable between a closed
position blocking communication between the axially extending cavity and the
passage and an open position allowing for venting of fluid from the axially extending
cavity to the passage,

wherein the release valve member serves as a stop to prevent the release

sleeve from being moved to the second position when the release valve member is

in the closed position.
2. The female coupler according to claim 1, wherein when the release

valve member i1s in the open position, the release sieeve is movable to the second

position.
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3. A female coupler including:

a body having axially inner and axially outer ends, an axially extending cavity
for receiving a male coupler at the inner end, a plurality of circumferentially spaced
openings extending through a wall of the body near the inner end, and a passage
extending through the wall of the body near the outer end;

a release sleeve surrounding the body at the circumferentially spaced
openings and being movable between first and second positions relative to the
body;

a plurality of detents respectively received in the plurality of circumferentially
spaced openings and being urged radially inwardly by the release sleeve when the
release sleeve is in the first position and being movable radially outwardly when the
release sleeve is in the second position; and

a release valve having a release valve member movable relative to a valve
seat in the body, the release valve member being movable between a closed
position blocking communication between the axially extending cavity and the
passage and an open position allowing for venting of fluid from the axially extending
cavity to the passage,

wherein the release valve member includes a first portion having a first
diameter and a second portion having a second diameter greater than the first
diameter, and the release sleeve includes a slot having a width greater than the first

diameter but less than the second diameter.

4. The female coupler according to claim 3, wherein when the release
valve member is In the closed position the second portion serves as a stop to
prevent the release sleeve from being moved to the second position, and when the
release valve member is in the open position the slot receives the first portion as the

release sleeve moves to the second position.

5. The female coupler according to claim 1, further including a disc that

serves as the valve seat.

16



CA 02845816 2016-12-14

0. The female coupler according to claim 1, wherein the release valve

member includes threads that mate with threads in an opening in the body.

/. The female coupler according to claim 1, wherein the passage
extends through the wall of the body perpendicular to a longitudinal axis of the
body.

8. The female coupler according to claim 1, further including:

a seal disposed in a seal groove in the axially extending cavity; and

a sliding sleeve disposed in the axially extending cavity,

wherein the sleeve is biased in a first position substantially covering the seal

and movable to a second position by the male coupler to uncover the seal.

9. The female coupler according to claim 8, further including a retainer
disposed In a groove In the sliding sleeve, wherein the retainer retains the sliding

sleeve In the cavity.

10.  The female coupler according to claim 9, wherein the body of the
female coupler includes a ledge In the axially extending cavity, and wherein the

retainer abuts the ledge in the first position to retain the sliding sleeve in the cavity.

11.  The female coupler according to claim 8, further including a resilient

member biasing the sleeve in the first position.
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12. A male coupler in combination with the female coupler according to
claim 1, the male coupler including:

a body having:

an axially inner end configured to be received in the cavity of the
female coupler and an axially outer end;

an axially extending cavity,

a detent recess on an outer surface of the body near the axially inner
end into which the detents of the female coupler are urged radially inwardly
into to couple the female and male couplers; and .
an anti-rotate element to constrain the male coupler against rotation with

respect to the female coupler.

13.  The combination according to claim 12, wherein the body of the

female coupler includes a notch at the inner end that receives the anti-rotate

element.

14.  The combination according to claim 13, wherein the anti-rotate
element is movable to an intermediate position in the notch between a locked
position and a released position, and wherein separation of the male coupler from
the female coupler due to pressure in the axially extending cavities 1s prevented

when in the intermediate position.

15.  The combination according to claim 14, wherein in the intermediate

position fluid in the axially extending cavities is bled through the notch.

16.  The combination according to claim 12, wherein the anti-rotate
element is movable between a locked position and a released position, wherein in
the locked position the male coupler is constrained against rotation and in the
intermediate position the male coupler is prevented from moving away from the

female coupler in a direction parallel to a longitudinal axis of the male coupler.
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17. A temale coupler comprising:

a body having an axially exténding cavity for receiving the male coupler at a
receiving end and a passage extending through the body spaced from the receiving
end,

a locking mechanism disposed at the receiving end of the body at an interior
surface of the body defined by the axially extending cavity for engaging with and
restraining the male coupler at least partially within the axially extending cavity,

a release sieeve surrounding the body at the receiving end for engaging the
locking mechanism, the release sleeve being movable along the body between a
locking position engaged with the locking mechanism to prevent removal of the
male coupler from the axially extending cavity and a releasing position disengaged
from the locking mechanism to allow removal of the male coupler from the axially
extending cavity, and

a release valve having a release valve member movable relative to a valve
seat in the body, the release valve member being movable between a closed
position blocking communication between the axially extending cavity and the
passage and an open position allowing for venting of fluid from the axially extending
cavity to the passage, wherein the release valve member prevents movement of the
release sleeve from the locking position to the releasing position when the release

valve member is In the closed position.

18.  The female coupler according to claim 17, wherein the female coupler

further includes
a seal disposed In a seal groove in the axially extending cavity; and
a sliding sleeve disposed in the axially extending cavity,

wherein the sleeve is biased In a first position substantially covering the seal

and movable to a second position by the male coupler to uncover the seal.
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19.  The female coupler according to claim 17, in combination with a male
coupler including a body having a received end received In the axially extending
cavity of the female coupler, and a locking structure for engaging with the locking

mechanism of the female coupler.

20. The female coupler in combination with a male coupler according to
claim 19, wherein the female coupler and the male coupler each include anti-rotate
elements cooperatively engageable with one another to constrain the male coupler

against rotation with respect to the female coupler.

20



CA 02845816 2014-03-12

FIG. 1

Patent Agents
Smart < Biggar



CA 02845816 2014-03-12

42

FIG. 2

Patent Agents
Smart & Biggar



CA 02845816 2014-03-12

&£ 9Old

Patent Agents
Smart & Biggar



7 Old

Patent ﬂgents
Smart & Biggar

CA 02845816 2014-03-12

e
R e R e e e . |

AR IR N MR IR AN AN AV R RN RN LA N RN B MR NAAN AN

T SN

.

#Ii}.,..,g»..,,ﬁ n.s{xf;...{,ﬂ.kx&mf Uf)
%J,,J
m,. w:
i 9Ll 7/

g

cC



CA 02845816 2014-03-12

ﬂ SO, e 7
ALY AVATAVAVAY S

v

¢c

G Old

0tl

8G1

.
B s e L A
dabiiebeid

N N N e N N S N N N N N A NE AN NN N INYNO RN

q.hr.han.ﬂnnaﬂn.ggn

S

LBPuN
Mwmcvﬂawuw;mn:am.mm....... roaprnd
3
2
.i
2
!.
T
3
N
v
A
-
:
»
N
4
R
L
R
r
P
Py
E
X
)
3
3
L3
k
;
-
3
b
S
~
2
a
b
a
E
:
b
N
3
R
n
n
g
3
E
R
B
L
1
R
~
n
§
?

{
;_
\
t.
|
§
}
dw
— =~ = o =
SN I B N S0 N af T o 0] - - e
M J t LI :w B = L o~ ’ 4 14 .%n\: Y
¥ S A AT YA Y, "W N,
b N i
3
7

w

Y » LS . K ,Nﬁ. -v..
Nlﬁf x.ﬁ.s :Vuﬁ&rh@h .q&w.f%)ww../é.u.... qm..ﬂ.N- !.r‘ﬁﬁ#f&v\ 4ﬁl_~.}/»w ) w..

o
{

gLl

%fﬂ..'llw. AT W N T B .rfcm

OLi

-

Patent Agents
Smart & Biggar



CA 02845816 2014-03-12

P

9 Old

89

BRSO SRRy, -

s P
.m% o Y

a

at - k -
\vwm o
- AN Y

d K3
?????%\E{((.Yl)y. AN ettt 4

\....uw.".v.ﬂ.-......~ﬁ...a}!.r..\(.-.\..vw.'.-.w.\.'w.ﬂ

M.\\..:.v..x“.

LR TEY L CCETN TR G N A A e e

m\w&;}

,,/k . *?.(.a

A%

.

. . ..\.J. 1 ,».Ja. A =y - A
X4 ,._%3 W oud f{\ " 3},
“hy

A AR B

-wﬁ% a\vv%féxftﬁtw\rg. A A
Mvu....ﬁ , .2.%
-“.4.? -

mweoresTyime

Ak e e e R R L R L e e e e e e L D R L L N e e S e R R O N R e R O S S e R R T O N R R S N N N I N N AN TN ARt ISR

o= o ==V N

B R £ R R

e L R L

LR RS

-

LA

“Tavw LL L/ v, e e,
RRBLELE MrRe e

Rnans
Swryas
iR ~d ]

. D I e Y AR AD RAT APDR P RPN PO

-

P prapa—y T2 YN X PFIT YRS TS Lt

E P

s’

?

AL i . TATAATRIAA A & B

P

S
e

.
L
o~
RS

--*‘-“‘M

Al SIS .

B e e e e e

e,
e

SRR R R O L N N L L e A N N T N T e R Y

-

LN L WA AN ) o ..M\w
1.9;?‘...\1 .J.t,."....‘ﬂprn‘. ;..._.X_v .»v.ﬂ\o Jdux /\ r..t.%. »‘__.. < .Ma.»\ﬁ >

8Ll

Patent Agents
Smart &I Biggar



CA 02845816 2014-03-12

4%

¢C

06 R R

. s TN IO Y .gii%;%zgpﬁféﬁaaagaﬁ,..aﬁ.di..xxn?.«..u\dr .

s
. - K I.m_ - \l.;w
e o !
. # : 0 5
K3 BRanr e ey ey {
¢ .

TR A A SR A T T A T A T s e s e e - - L bt I S Y s he i e A At " . i wi iy “
. -a .
v 2 ",
g . 3
: [ .
'\ 3

S,
. ———

T g B T

ranasasn
e
s ds’andeas

T R Ry T o N L

R

n

I

3 PP e e
'

N g e, B, -
5

N SRS e AW

o e aiem n o walalo' mald win weie v el Leie'

Caa g e e <n¢-uu<susu\

f
l.ulfg(E\\ﬂ)\\\qzﬁzgaﬂ%gﬁxhugn;ﬂw

OlLl

Sl

O

QO
<

Patent Agents






	Page 1 - abstract
	Page 2 - abstract
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - description
	Page 17 - description
	Page 18 - description
	Page 19 - claims
	Page 20 - claims
	Page 21 - claims
	Page 22 - claims
	Page 23 - claims
	Page 24 - claims
	Page 25 - drawings
	Page 26 - drawings
	Page 27 - drawings
	Page 28 - drawings
	Page 29 - drawings
	Page 30 - drawings
	Page 31 - drawings
	Page 32 - abstract drawing

