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ABSTRACT OF THE DISCLOSURE
A quick connector for connecting to a male end of a component includes a
housing having a head portion and a body defining a central bore which receives a male
end of a component therein. A latch and latch indicator are slidably mounted within the
head portion for retaining the male end within the central bore. The latch indicator is

offset relative to the latch to provide a visual indication that the component is coupled

with the quick connector.
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QUICK CONNECTOR AND METHOD OF USE

BACKGROUND
[0001] Quick connectors including a male part that is received within a female part are
often use to quickly and easily couple components together. In one example, quick connectors
are used in the automotive industry to couple fluid circuits together, including pressurized
fluid circuits. Traditional quick connectors often include indicators that provide a visual
indication that the male part is fully inserted into the female part.
[0002] Challenges exist in designing quick connectors that are easy to assemble and
disassemble by hand, without the need for specialized tools. Many traditional quick
connectors, while intended to be assembled and disassembled by hand, require large forces for
assembly and disassembly such that many individuals find it difficult, if not impossible to use
quick connectors as intended.

SUMMARY

[0003] According to an aspect of the present disclosure, quick connector includes a
housing having a head portion and a body defining a central bore configured to receive a first
end of a component for releasably coupling the component with the quick connector. The
quick connector can include a latch moveable within the head portion between (a) a first
position in which the first end of the component is restricted from passing through the latch
and (b) a second position in which the first end of the component is allowed to pass through
the latch. An actuator can be coupled to the latch for selectively moving the latch between the
first and second positions. The actuator can include an actuator face having at least first,
second, and third portions, with the third portion disposed between the first and second
portions, wherein the third portion of the actuator face is configured to decrease a force

required to move the latch between the first and second positions.

BRIEF DESCRIPTION OF THE DRAWINGS
[0004] In the drawings:
[0005] FIG. 1 is a perspective view of a quick connector according to an aspect of the
present disclosure.

[0006] FIG. 2 is a top-down view of the quick connector of FIG. 1.
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[0007] FIG. 3 is an exploded view of the quick connector of FIG. 1.
[0008] FIG. 4 is a top-down view of a latch according to an aspect of the present
disclosure.
[0009] FIG. 5 is a side view of the latch of FIG. 4.
[00010] FIG. 6 is a top-down view of a latch indicator according to an aspect of the present
disclosure.
[00011] FIG. 7 is a side view of the latch indicator of FIG. 6.
[00012] FIG. 8 is a cross-sectional view of a quick connector according to an aspect of the
present disclosure.
[00013] FIG. 9 is a cross-sectional view of a quick connector and a male part fully inserted
into the quick connector according to an aspect of the present disclosure.
[00014] FIG. 10 is a top-down view of a latch according to an aspect of the present
disclosure.
[00015] FIG. 11 top-down view of a latch indicator according to an aspect of the present
disclosure.
[00016] FIG. 12 is a top-down view of a latch according to an aspect of the present
disclosure.

DESCRIPTION
[00017]  Referring now to the drawings, and to FIGS. 1-3 in particular, a quick connector
is illustrated and generally designated 10. Quick connector 10 includes a housing 12 having a
head portion 14 and a body 16. The head portion 14 includes a rim 18 defining an opening to
a central bore 20 extending along a central axis 22 of the quick connector 10. The central bore
20 is configured to receive a male part (not shown) therein for coupling to a component.
[00018] Referring to FIGS. 1-2, the body 16 optionally includes a connector portion 26 for
coupling the quick connector 10 to another component. The connector portion 26 may extend
at an angle with respect to the central axis 22 of the quick connector 10, as illustrated, or have
a central axis that is generally aligned with the central axis 22 of the quick connector 10.
While the quick connector 10 is illustrated as being configured to connect tubing for
conducting fluids, non-limiting examples of which include liquids, gases, air, and vapor, it is

within the scope of the present disclosure for the quick connector 10 to be used to connect any
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type of component used to conduct fluid, solid, or gel type material.

[00019] The head portion 14 includes first, second, third, and fourth side walls 30, 32, 34,
and 36, and upper wall 38 and a bottom wall 40. The side walls 30-36, upper wall 38, and
bottom wall 40 together at least partially define a head cavity 42. The upper wall 38 and
bottom wall 40 include aligned openings partially defining the central bore 20 and through
which the male part is inserted during coupling. The rim 18 is formed in the upper wall 38
and defines an entrance to the central bore 20.

[00020]  Still referring to FIGS. 1 and 2, the quick connector 10 includes a latch 46 and a
latch indicator 48 disposed within the head cavity 42 of the head portion 14. The first side
wall 30 includes an aperture 50 through which the latch 46 and latch indicator 48 are visible
and accessible when the quick connector 10 is assembled. The second and fourth side walls
32 and 36 optionally include flat portions 49 that facilitate handling during assembly,
insertion of a component into the quick connector 10, insertion into mating end-use
components, and/or during servicing.

[00021] With reference to FIG. 3, the quick connector 10 can include any combination of
optional components and optional sealing elements, based on the intended use of the quick
connector 10. In the example of FIG. 3, the quick connector 10 includes a seal retainer 54 and
a seal spacer 56. A first seal 58, such as an O-ring, is disposed between the seal retainer 54
and the seal spacer 56 and a second seal 60, such as an O-ring, is disposed on a side of the
seal spacer 56 opposite the second seal 60. The first and second seals 58, 60 can be configured
to provide a fluid seal with the male part coupled with the quick connector 10. One or more
optional external seals 62 can be provided on the connector portion 26 of the body 16 for
coupling the quick connector 10 with another component. In other examples, a single seal
may be used, such as in zero to low pressure applications. In another example, two seals may
be used for zero to high pressure applications. The seal spacer 56 is an optional component
which may or may not be present. While the quick connector 10 is described as having two
seals, it is within the scope of the present disclosure for the quick connector to have more or
less seals based on the intended use and desired characteristics of the quick connector.
[00022] Referring now to FIGS. 4 and 5, the latch 46 includes a latch body 66 including a
latch rim 68 defining an opening to a latch bore 70 extending through the latch body 66. The
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latch bore 70 is configured to allow the male part to be inserted through the latch body 66
during coupling with the quick connector 10. The latch body 66 can include an internal wall
72 defining the latch bore 70. Optionally, at least a portion of the internal wall 72 can include
an inner ramp portion 74 that extends from the latch rim 68 toward a central axis 76 of the
latch bore 70 at an angle. The angle of the inner ramp portion 74 can be measured with
respect to a horizontal axis that is normal to the latch bore central axis 76. The angle of the
inner ramp portion 74 can be within a range of 90 degrees to 180 degrees from the horizontal
axis and can be consistent throughout the inner ramp portion 74 or optionally vary as the inner
ramp portion 74 transitions to the internal wall 72. In one example, the angle of at least a
portion of the inner ramp portion 74 is about 135 degrees with respect to the horizontal axis,
although other angles between 90 and 180 degrees are contemplated. Portions of the internal
wall 72 that do not include the inner ramp portion 74 are generally parallel to the central axis
76 and are at an angle of about 90 degrees with respect to the horizontal axis. In other words,
the inner ramp 74 extends upward at an angle as one travels from the internal wall 72 toward
the latch rim 68 and an optional outer ramp portion 80.

[00023] The latch 46 can include a wall such as outer ramp portion 80 extending from the
latch rim 68 toward an upper surface of the latch body 66 at angle, away from the latch bore
central axis 22 and the latch central axis 76. The outer ramp portion 80 can extend from the
latch rim 68 toward the latch body 66 and intersect the latch body 66 at an acute angle. The
angle of the outer ramp portion 80 can be consistent throughout the outer ramp portion 80 or
optionally vary as the outer ramp portion 80 transitions to the latch body 66. The latch body
66 can be configured to include one or both of the inner ramp portion 74 and/or the outer
ramp portion 80. In other words, one travels downward at an angle from a distal end of the
outer ramp portion 80 toward the latch body 66.

[00024]  The latch body 66 can also include a pair of latch legs 82, each disposed on
opposite sides of the latch body 66. The latch legs 82 can be configured to engage a retaining
element 83 (FIG. 3) associated with an inner side of the adjacent second and fourth side walls
32, 36 to retain the latch 46 within the head portion 14. The latch body 66 also includes an
actuator 84 on a front end that includes an actuator face 86 that is visible through the aperture
50 in the first side wall 30 (FIG. 1). The actuator 84 can be coupled with the latch body 66 by
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an arm 67. The latch legs 82 can be in the form of resilient legs such that the latch body 66
can be moved relative to the head portion 14 when an appropriate force is applied to the
actuator 84 by pressing the actuator face 86 in the direction of the central axis 22 (and the
latch bore central axis 76), as described in more detail below. Optionally, only a single latch
leg 82 and retaining element 83 may be present.

[00025] Referring now to FIGS. 6 and 7, the latch indicator 48 includes an indicator body
88 including an indicator rim 90 defining an opening to an indicator bore 92 extending
through the indicator body 88. The indicator bore 92 is configured to allow the male part to be
inserted through the indicator body 88 during coupling with the quick connector 10. At least a
portion of the indicator rim 90 can be raised relative to the indicator body 88 to form an
indicator ramp 94 that defines a sloped surface angled toward a central axis 95 of the indicator
bore 92.

[00026] The indicator body 88 also includes a pair of indicator legs 96 that are configured
to engage the latch 46 to retain the latch indicator 48 within the head portion 14 and adjacent
the latch 46. The indicator body 88 also includes an indicator face 98 that is visible through
the aperture 50 in the first side wall 30 (FIG. 1).The indicator legs 96 can be in the form of
resilient legs such that the latch indicator 48 can be moved relative to the latch 46, and thus
also the head portion 14, when an appropriate force is applied to the latch indicator 48. The
latch body 66 can include a cavity 97 (FIG. 8) having a shape and size configured to receive
and engage the indicator legs 96 therein for retaining the latch indicator 48 with the latch 46
and also to allow the latch indicator 48 to move with latch 46 and relative to the latch 46. As
is described in more detail below, the latch indicator 48 may be moved directly by applying a
force against the indicator face 98 and/or indirectly by applying a force against the actuator
face 86 to move the latch 46 and thus move the indicator 48 by virtue of the engagement of
the indicator legs 96 with the latch body 66.

[00027] According to one aspect of the present disclosure, the indicator legs 96 when
engaged within the cavity 97 can allow the latch 46 and latch indicator 48 to function as a
spring mechanism. The latch 46 and latch indicator 48 can be held together in a pre-
installation relationship where the central axes 76 and 95 are offset relative to central axis 22

(FIG. 8). During the insertion of male end 110, the latch 46 and latch indicator 48 are moved
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such that the respective axes 76 and 95 are temporarily brought in-line with central axis 22.
While male end 110 remains inserted, a partial loading is placed on the indicator legs 96.
During the removal process of male end 110, a force normal to the central axis 22 can be
applied to the actuator face 86 and/or indicator face 98, which applies a compression load

to the indicator legs 96. This loading taking place within cavity 97 results in a push back
spring load allowing both the latch 46 and the latch indicator 48 to return to the pre-
installation position after the male end 110 is removed.

[00028] Referring now to FIGS. 8-9, assembly and use of the quick connector 10 to couple
amale end 110 of a component is illustrated. Prior to coupling the male end 110, the quick
connector 10 is assembled by installing any of the optional seals and spacers, such as the
optional seal retainer 54, seal spacer 56, and first and second seals 58, 60 within the body 16.
The latch 46 and latch indicator 48 are assembled and then inserted into the head portion 14
through the aperture 50 in the first side wall 30. As the latch 46 and assembled latch indicator
48 are inserted into the head portion 14, the latch legs 82 flex inward as they pass over the
retaining elements 83 extending from the second and fourth side walls 32, 36 and then at least
partially return to their resting position once they have passed the retaining elements 83 to
engage the retaining elements 83.

[00029] In the fully installed, resting position illustrated in Fig. 8, the latch legs 82 engage
the retaining elements 83 (FIG. 2) and inhibit withdrawal of the latch 46, and thus also the
latch indicator 48, through the aperture 50. The latch legs 82 are configured to bias the latch
46 relative to the head portion 14 such that the latch bore central axis 76 is offset or eccentric
with respect to the central axis 22 of central bore 20. The latch indicator 48, by virtue of its
engagement with the latch 46, is also biased relative to the head portion 14 such that the
indicator bore central axis 95 is offset or eccentric with respect to the central axis 22 of central
bore 20. The latch indicator legs 96 are configured to engage the latch 46 and bias the latch
indicator 48 relative to the latch 46 such that the indicator ramp 94 is offset closer to the
central axis 22 than the latch inner ramp portion 74. In the resting position of FIG. 8, the
indicator face 98 extends radially beyond the actuator face 86. The entire indicator face 98
can extend radially beyond the actuator face 86 or only a portion of the indicator face 98 can

extend radially beyond the actuator face 86. Optionally, the latch 46 and the latch indicator
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48 can be configured such that at least a portion of the indicator face 98 is flush with at least a
portion of the actuator face 86 in the resting position of FIG. 8.

[00030]  Still referring to FIG. 8, to insert the male end 110, a force is applied to the latch
46 and the latch indicator 48, in the direction indicated by arrow 114, to move the latch 46
and the latch indicator 48 relative to the head portion 14 to an insertion or aligned position. In
the insertion position, the latch and latch indicator central axes 76 and 95 are generally
aligned or coaxial with the central axis 22 of the central bore 20. When the axes 22, 76, and
95 are generally aligned, a bead 112 projecting from the male end 110 can be inserted through
the latch 46 and the latch indicator 48 such that the male end 110 can be inserted into its fully
installed position within the quick connector 10. The force applied to the latch 46 and the
latch indicator 48 during insertion of the male end 110 can be achieved by application of a
force to the actuator 84 that is normal to the central axis 95 by pressing on the actuator face 86
and/or by engagement of the male end 110 with the latch 46 and/or latch indicator 48 as the
male end 110 is inserted into the central bore 20. Additionally, or alternatively, a force can be
applied to the indicator face 98 to move the latch indicator 48 and/or the latch 46 by insertion
of the male end 110 and/or by a user of the quick connector.

[00031] Referring now to FIG. 9, once the male end 110 is in the fully installed position,
the force applied to the latch 46 and the latch indicator 48 is automatically removed or
manually removed once pressure applied to the actuator face 86 is removed. Once the force is
removed, the latch 46 and the latch indicator 48 move in the direction indicated by arrow 116,
into a coupled position in which the latch bore central axis 76 and the latch indicator bore
central axis 95 are once again eccentric to the central axis 22. In the coupled position, the
latch body 16 and/or the latch indicator body 88 engage the male end 110, either directly or
indirectly, to inhibit withdrawal of the male end 110 from the central bore 20. When the latch
bore central axis 76 and the latch indicator bore central axis 95 are eccentric to the central axis
22, the opening defined by the latch bore 70 and the indicator bore 92 that is aligned with the
central bore 20 has a diameter that is smaller than a diameter of at least the bead 112 to inhibit
withdrawal of the male end 110.

[00032] When a user is pressing the actuator face 86 to apply pressure to the actuator 84 to

move the latch 46 relative to the head portion 14, releasing the actuator 84 removes the force
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and allows the latch 46 to return to its resting position. If the user is relying only on the
insertion force of the male end 110 to displace the latch 46, then the latch 46 will
automatically return to its resting position once the bead 112 passes through the latch 46.
Optionally, for the latch 46, the resting position may generally be the same as the coupled
position.

[00033] The latch indicator 48 is configured such that it does not return to its original
resting position illustrated in FIG. 8 after the male end 110 is inserted, thus providing a visual
indication that the male end 110 is fully inserted and the quick connector 10 and male end 110
are coupled. The indicator legs 96 are configured to engage the latch 46 and bias the latch
indicator 48 toward the aperture 50 to a greater extent than the latch 46 such that the latch
indicator 48 extends into the central bore 20 to a greater extent than the latch 46 in the resting
position. When the male end 110 is inserted into the quick connector 10, the male end 110
presses the latch indicator 48 away from the central axis 22, flexing the indicator legs 96.
Because the latch indicator 48 is configured to project into the central bore 20 to a greater
extent than the latch 46, the latch indicator 48 does not return to its original resting position
when the male end 110 is fully inserted, resulting in the indicator face 98 being offset relative
to the actuator face 86 (FIG. 9) in a manner that is visibly distinguishable from the relative
positions of the indicator face 98 and the actuator face 86 when the male end 110 is not
coupled (FIG. 8).

[00034] In one example, the indicator legs 96 and the indicator body 88 are configured
such that in the resting position, prior to insertion of the male end 110, at least a portion of the
indicator face 98 is flush with at least a portion of the actuator face 86. In this configuration,
the indicator legs 96 can be configured such that when the male end 110 is coupled, the latch
indicator 48 is offset relative to the latch 46 such that at least a portion of the indicator face 98
is recessed relative to at least a portion of the actuator face 86 to provide a visual indication
that the male end 110 is coupled. In another example, such as illustrated in FIGS. 8 and 9, the
indicator legs 96 are configured such that in the resting position, prior to insertion of the male
end 110, at least a portion of the indicator face 98 extends radially outward, beyond at least a
portion of the actuator face 86. In this configuration, the indicator legs 96 can be configured

such that when the male end 110 is coupled, the latch indicator 48 is offset relative to the latch
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46 such that at least a portion of the indicator face 98 is either flush or recessed (FIG. 9)
relative to at least a portion of the actuator face 86 to provide a visual indication that the male
end 110 is coupled.

[00035] To uncouple the male end 110 from the quick connector 10, a force can be applied
to the actuator 84 to move the latch 46 by pressing on the actuator face 86. The force applied
to the actuator 84 causes the latch 46 and the latch indicator 48 to move relative to the head
portion 14 such that the latch bore and latch bore indicator central axes 76 and 95 are
generally aligned with the central axis 22 of the central bore 20. When the central axes 22, 76,
and 95 are aligned, the opening defined by the latch bore 70 and the indicator bore 92 has a
diameter that is larger than a diameter of the bead 112 to permit withdrawal of the male end
110.

[00036]  Still referring to FIGS. 8 and 9, coupling and uncoupling of the male end 110
includes movement of the latch 46 relative to the head portion 14, as illustrated by arrows 114
and 116 of FIGS. 8 and 9, respectively. During coupling, the inner ramp portion 74 can
facilitate movement of the latch 46 as the male end 110 is inserted to decrease an amount of
force required to insert the male end 110. Pressing the actuator 84 also facilitates decreasing
the amount of force required to insert the male end 110. The inner ramp portion 74 can extend
around a portion of a perimeter of the latch rim 68 or optionally the entire perimeter of the
latch rim 68. In the example illustrated in FIGS. 4 and 5, the inner ramp portion 74 extends
around about half of the perimeter of the latch rim 68. The inner ramp portion 74 may have
any desired height and extend at any desired angle to provide the desired degree of facilitation
of insertion of the male end 110.

[00037) To uncouple and withdraw the male end 110, pressure is applied to the actuator 84
in the direction 114 of FIG. 8 to align the central axes 22, 76, and 95. However, the process of
producing the latch 46 can result in a raised lip or bead present at the latch rim 68 between the
inner ramp portion 74 and the adjacent latch body 66. This raised lip can engage or “catch” on
the head portion 14 adjacent the inner ramp portion 74 as the latch 46 is being moved in the
direction of arrow 114 in FIG. 8 into the position in which the central axes 22, 76, and 95 are
aligned to withdraw the male end 110. The engagement between the raised lip and the head

portion 14 can undesirably increase the force required to move the latch 46 into the aligned
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position to uncouple the male end 110. In some cases, the force to move the latch 46 into the
aligned position may be too high to realistically achieve by hand by an average user. If the
required force is difficult or impossible for a user to readily achieve by hand, the user may
attempt to apply force using a tool. Another complicating factor is that access to the quick
connector 10 in its end use environment, such as within an automobile, may be obstructed by
other components, further increasing the difficulty in applying enough force to move the latch
46 by hand.

[00038] In order to address some of the challenges associated with uncoupling the male
end 110, the latch 46 can include the outer ramp portion 80 extending adjacent at least a
portion of the inner ramp portion 74. The outer ramp portion 80 can be coupled with the inner
ramp portion 74 by a planar portion 81 and extends downward from the planar portion 81
toward the latch body 66 to facilitate movement of the latch 46 relative to the head portion 14.
Optionally, the outer ramp portion 80 can intersect the inner ramp portion 74 without an
intervening planar portion. A height and angle of the outer ramp portion 80 and a width of the
planar portion 81 can be selected based on the configuration of the latch 46 and the head
portion 14 to decrease the force required to move the latch 46 from the resting position to the
aligned position for insertion and withdrawal of the male end 110. The outer ramp portion 80
and the inner ramp portion 74 can extend around the periphery of the latch bore 70 for the
same or different distances.

[00039] In one example, the outer ramp portion 80 can have a height of about 0.45 inches
from the upper end of the inner ramp portion 74 to an upper surface of the latch body 66,
although other heights are contemplated. The optional planar portion 81 can have a constant
or changing width extending between the outer ramp portion 80 and the inner ramp portion
74. The dimensions of the planar portion 81 can be selected to facilitate movement of the
latch 46 relative to the head portion 14. Optionally, the width of the planar portion 81 can be
selected to be negligible and correspond to a tolerance required during molding in forming the
outer ramp portion 80 and the inner ramp portion 74. While the latch 46 is illustrated as
having both the inner ramp portion 74 and the outer ramp portion 80, it is within the scope of
the present disclosure for only one of the inner or outer ramp portions 74 or 80 to be included.

[00040] Referring now to FIG. 10, a latch 146 according to another aspect of the present
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disclosure is illustrated. The latch 146 is similar to the latch 46 of FIGS. 4 and 5, with some
differences, such as the configuration of the actuator 184. Therefore, elements of the latch 146
that are similar to those of the latch 46 are labeled with the prefix 100. The latch 146 can be
used with the quick connector 10 of FIG. 1 in a manner similar to that described above with
respect to FIGS. 8 and 9.

[00041] The actuator 184 of the latch 146 includes an actuator face 186 that is divided into
multiple portions including at least first and second portions 186a and 186b and third portion
186¢. The third portion 186c can be in the form of a chord that defines a non-curved, straight
line segment extending between the first and second portions 186a, b. The first and second
portions 186a, 186b can have a radius of curvature R corresponding to a circular arc A that
best approximates the curve corresponding to the first and second portions 186a, 186b.
[00042] In one example, the third portion 186¢ defines a 3 mm straight segment
intersecting a 34 mm diameter arc defined by the first and second portions 186a, 186b.
Optionally, the third portion 186c defines a 7 mm straight segment. The third portion 186¢
can be configured to decrease the force required by a user to move the latch 146 relative to the
head portion 14. For example, decreasing the third portion 186¢ from 3 mm to 7 mm
decreases the force required by a user to move the latch 146. According to one aspect of the
present disclosure, the length of the third portion 186¢ can be selected to provide the desired
decrease in force required for movement of the latch 146.

[00043] According to one aspect, the third portion 186¢ has a decreased thickness T¢
compared to a thickness T and Ty of the adjacent first and second portions 186a, b,
respectively, which may contribute to decreasing the force required to move the latch 146.
Increasing the length of the third portion 186¢ can decrease the amount of material present in
the actuator 184 adjacent the connection between the actuator 184 and the body of the latch
146, which may contribute to decreasing the force required to move the latch 146 in use. The
shape and relative dimensions of the third portion 186¢ and the first and second portions 186a,
186b can be selected to provide the desired aesthetic and/or functional features, such as
alignment with the shape of a corresponding latch indicator or to facilitate engagement and/or
movement of the latch 146.

[00044]  The latch 146 can be used with the quick connector 10 in a manner similar to that
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described above for the latch 46. According to an aspect of the present disclosure, the third
portion 186¢ can decrease the force required to move the latch 146 within the head portion 14
for inserting and withdrawing the male end 110. The latch 146 can optionally include the
outer ramp 80 of the latch 46 to further facilitate movement of the latch 146 within the head
portion 14 during insertion and withdrawal of the male end 110.

[00045] Referring now to FIG. 11, a latch indicator 248 according to another aspect of the
present disclosure is illustrated. The latch indicator 248 is similar to the latch indicator 48 of
FIGS. 6 and 7, with some differences, such as the configuration of the indicator face 298.
Therefore, elements of the latch indicator 248 that are similar to those of the latch indicator 48
are labeled with the prefix 200. The latch indicator 248 can be used with the quick connector
10 of FIG. 1 in a manner similar to that described above with respect to FIGS. 8 and 9.
[00046] The indicator face 298 of the latch indicator 248 can be divided into multiple
portions including at least first and second portions 298a and 298b and a third portion 298c.
The third portion 298¢ can be in the form of a chord portion that defines a straight a non-
curved, straight line segment extending between the first and second portions 298a, b. The
first and second portions 298a, b can have a radius of curvature R corresponding to a circular
arc A that best approximates the curve defined by the first and second portions 298a, b. In one
example, the third portion 298¢ defines an 8 mm straight segment intersecting a 50 mm
diameter arc defined by the first and second portions 298a, b. The relative dimensions of the
third portion 298¢ and the first and second portions 298a, 298b can be selected to provide the
desired aesthetic and/or functional features, such as alignment with the shape of a
corresponding latch.

[00047] The latch indicator 248 can be used with the quick connector 10 in a manner
similar to that described above for the latch indicator 48 and can be used with any of the
latches of the present disclosure. Applicant has found that the third portion 298¢, which has a
cross-sectional shape that deviates from the cross-sectional shape defined by the first and
second portions 298a, b, can decrease the visibility of the indicator face 298 when the male
end 110 is coupled with the quick connector 10. The third portion 298a can have a shape or
decreased amount of material compared to the first and second portions 298a, b such that the

third portion 298a is even less visible relative to the corresponding latch actuator face than the
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first and second portions 298a, b. For example, the difference in shape of the third portion
298¢ provides a greater offset of the third portion 298¢ with respect to the corresponding latch
actuator face than the first and second portions 298a, b.

[00048] Decreasing the visibility of the indicator face 298 can facilitate more quickly and
easily visually identifying when the male end 110 and quick connector 10 are properly
coupled. In one example, the first and second portions 298a, b may be more visible than the
third portion 298¢ such that the first and second portions 298a, b allow a user to recognize
that a latch indicator is present while the third portion 298¢ allows a user to more easily
identify that the component is coupled based on the decreased visibility of the third portion
298c¢. The latch indicator 248 can optionally be used with either the latch 46, 146, or 346.
While the latch indicator 248 is described as having only 3 portions, it will be understood that
the latch indicator 248 can include additional portions defining additional cross-sectional
shapes.

[00049] FIG. 12 illustrates a latch 346 according to another aspect of the present
disclosure. The latch 346 is similar to the latch 46 of FIGS. 4 and 5 and latch 146 of FIG. 10,
with some differences, such as the configuration of the actuator 384. Therefore, elements of
the latch 346 that are similar to those of the latch 46 and 146 are labeled with the prefix 300.
The latch 346 can be used with the quick connector 10 of FIG. 1 in a manner similar to that
described above with respect to FIGS. 8 and 9.

[00050] The actuator 384 of the latch 346 includes an actuator face 386 that is divided into
multiple portions including at least first and second portions 386a and 386b and third portion
386¢. The third portion 386¢ can be in the form of a recessed portion with respect to the first
and second portions 386a, b. The first and second portions 186a, b can have an arcuate,
convex cross-sectional shape with respect to the latch bore central axis 376. For example, the
first and second portions 386a, 386b can have a radius of curvature R corresponding to a
circular arc A that best approximates the curve defined by the first and second portions 386a,
386b.

[00051] The third portion 386¢ can include a portion that is recessed with respect to the
circular arc A defined by the radius of curvature R of the first and second portions 386a, 386b.

The third portion 386¢ can thus define a concave segment extending at least partially between
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the first and second portions 386a, b. In one example, the recessed portion 386¢ defines a
concave arc having a diameter of about 3 mm intersecting a 34 mm diameter arc defined by
the first and second portions 386a, 386b. The relative dimensions of the recessed third
portion 386¢ and the first and second portions 386a, 386b can be selected to provide the
desired aesthetic and/or functional features, such as alignment with the shape of a
corresponding latch indicator or to facilitate engagement and/or movement of the latch 346.
[00052] The first and second portions 386a, b can have a convex cross-sectional shape with
respect to the latch bore central axis 376 while the third portion 386¢ includes a concave
portion, as illustrated in FIG. 12. Optionally, the first and second portions 386a and 386b are
in the form of straight line portions and the third portion 386¢ includes a segment that is
recessed with respect to the straight line portions. The recessed portion of the third portion
386¢ can have a concave cross-sectional shape, as illustrated, or optionally other geometric
cross-sectional shapes that are rounded and/or include one or more angles. The entire third
portion 386¢ may be recessed or only a portion of the third portion 386¢ may be recessed. For
example, the third portion 386¢ can optionally be combined with the chord portion 186¢ of
FIG. 10 such that the third portion is in the form of a chord extending between the first and
second portions 386a, b, with the chord being interrupted by a recessed portion. The latch 346
can optionally include the inner and/or outer ramp portions 374 and 380.

[00053] According to one aspect, the third portion 386¢ has a decreased thickness T¢
compared to a thickness Ta and Ty of the adjacent first and second portions 386a, b,
respectively, which may contribute to decreasing the force required to move the latch 346.
The length of the third portion 386¢ and/or the dimensions of the recessed portion of the third
portion 386¢ can decrease the amount of material present in the actuator 384 adjacent the
connection between the actuator 384 and the body of the latch 346, which may contribute to
decreasing the force required to move the latch 346 in use. The shape and relative dimensions
of the third portion 386c¢ and the first and second portions 386a, 386b can be selected to
provide the desired aesthetic and/or functional features, such as alignment with the shape of a
corresponding latch indicator or to facilitate engagement and/or movement of the latch 346.
[00054]  Aspects of the present disclosure address challenges associated with the force

required to move the latch 46, 146, 346 described herein to couple with a component and/or
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release a coupled component. According to one aspect, the cross-sectional shape of the
actuator face can be configured to decrease the force required to move the latch relative to the
head portion. As discussed above, conventional quick connectors can often be difficult for a
user to manipulate without using a tool. In addition, the end use environment of the quick
connector can often make it difficult for a user to apply the force required to move the latch.
[00055] The latch actuator of the present disclosure can have a cross-sectional shape that is
interrupted by a portion that is configured to decrease the force required to move the latch as
compared to a similar latch in which the cross-sectional shape is not interrupted. According to
an aspect of the present disclosure, the actuator face can include first and second portions that
are interrupted by a third portion having a cross-sectional shape that deviates from the cross-
sectional shape defined by the first and second portions. While the aspects of the present
disclosure are discussed in the context of first, second, and third portions of the actuator face,
it is understood that the actuator can include additional portions that may or may not deviate
from the cross-sectional shape of the adjacent portions. For example, the actuator face can
include fourth and fifth portions, adjacent distal ends of the first and second portions,
respectively, which define the same or different cross-sectional shapes compared to the
adjacent first and second portions.

[00056] Optionally, according to an aspect of the present disclosure, the deviation in the
cross-sectional shape of the actuator face corresponds to a decrease in a thickness of the
actuator. Decreasing a thickness of the actuator face adjacent the location at which the
actuator is coupled to the latch body can decrease the force required to move the latch.
According to one aspect, the third portion of the actuator face configured to decrease the force
required to move the latch can be disposed adjacent to where the actuator is coupled to the
latch body. Optionally, only the third portion of the actuator face is coupled with the latch
body such that at least a portion of the remaining portions of the actuator face can flex when
force is applied to the third portion to move the latch. The shape and dimensions of the
actuator face can be configured to decrease the force required to move the latch relative to the
head portion to release a coupled component therefrom or to couple a component therein.
[00057] According to another aspect of the present disclosure, the force required to move

the latch to couple and/or uncouple a component therefrom can be decreased by including a
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wall that extends at angle from the latch bore rim to the latch body forming a ramp, such as
the outer ramp portion 80, 180, and 380. The angled wall can facilitate movement of the latch
within the head portion of the quick connector, thereby decreasing the force required to move
the latch. Optionally, a planar portion extends between the angled wall and latch bore rim to
further facilitate movement of the latch within the head portion.

[00058] According to one aspect of the present disclosure, a combination of the shape and
dimensions of the actuator and the angled wall extending between the latch bore rim and the
latch body can be utilized to decrease the force required to move the latch within the head
portion. Optionally, the inner ramp portion 74, 174, and 374 can be used alone or in
combination with the shape and dimensions of the actuator and the angled wall to facilitate
coupling and uncoupling the component from the quick connectors described herein.

[00059] The following clauses define additional aspects of the present disclosure which are
encompassed herein. These aspects can be combined as desired to form combinations that are
encompassed by the present disclosure.

[00060] A quick connector according to an aspect of the disclosure includes a housing
having a head portion and a body defining a central bore configured to receive a first end of a
component for releasably coupling the component with the quick connector, with the quick
connector further including a latch at least partially disposed within the head portion and
comprising a latch bore defined by a rim, wherein the latch is moveable within the head
portion between (a) a first position in which the first end of the component is restricted from
passing through the latch bore and (b) a second position in which the first end of the
component is allowed to pass through the latch bore, a latch indicator at least partially
disposed within the head portion and moveable with respect to the latch to indicate when the
component is coupled with the quick connector, and an actuator coupled to the latch for
selectively moving the latch between the first and second positions, wherein the latch includes
a first wall extending from the rim and intersecting the latch body at an angle.

[00061] According to an aspect of the present disclosure, the first wall decreases a force
required to move the latch from the first position into the second position.

[00062] According to an aspect of the present disclosure, the first wall intersects the latch

body at an acute angle.
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[00063] According to one aspect, the first wall extends at least partially around a periphery
of the latch bore.

[00064] According to another aspect, the first wall includes one of a consistent angle with
respect to the latch body or an angle with respect to the latch body that varies around at least a
portion of a periphery of the rim.

[00065] According to another aspect of the present disclosure, the actuator includes an
actuator face having at least first, second, and third portions, with the third portion disposed
between the first and second portions, and wherein the third portion of the actuator face is
configured to decrease a force required to move the latch between the first and second
positions.

[00066] According to one aspect, the first and second portions define a first cross-sectional
shape and the third portion defines a second cross-sectional shape, different than the first
cross-sectional shape. In one aspect, the first cross-sectional shape comprises a radius of
curvature. In another aspect, the second cross-sectional shape comprises at least one of a
chord portion, a recessed portion, or a combination thereof. In yet another aspect, the first
cross-sectional shape comprises a convex radius of curvature with respect to a central axis of
the latch bore and the second cross-sectional shape includes at least a portion having a
concave radius of curvature with respect to the central axis of the latch bore.

[00067] According to another aspect, the first and second portions have a first thickness
and the third portion has a second thickness that is less than the first thickness.

[00068] According to another aspect, the latch bore is formed in a body of the latch and the
actuator is coupled with the body by at least one arm. In one aspect, the at least one arm is
coupled with the actuator adjacent the third portion. In one aspect, the first and second
portions are configured to flex with respect to the third portion when a force is applied to the
third portion to move the latch between the first and second positions.

[00069] According to one aspect, the latch indicator includes an indicator face that is one
of flush with at least a portion of the actuator face or extends radially beyond the actuator face
when the component is uncoupled from the quick connector. In another aspect, at least a
portion of the indicator face is recessed with respect to the actuator face when the component

is coupled with the quick connector.
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[00070]  According to one aspect of the present disclosure, the latch bore is defined in part
by an internal wall and at least a portion of the internal wall extends from rim toward a central
axis of the latch bore at an angle.

[00071] According to one aspect of the present disclosure the first wall is adjacent to at
least a portion of the portion of the internal wall extending at an angle. In another aspect, the
latch includes a planar wall connecting a distal end of the first wall with a distal end of
adjacent portions of the internal wall extending at an angle.

[00072] According to an aspect of the present disclosure, the latch indicator comprises at
least one leg that engages the latch such that movement of the latch results in a corresponding
movement of the latch indicator. According to one aspect, the at least one leg resiliently
engages the latch body such that the latch indicator is movable relative to the latch.

[00073] According to one aspect, the latch indicator includes an indicator bore configured
to receive the first end of the component and wherein in the first position a central axis of the
latch bore and a central axis of the latch indicator bore are eccentric with respect to the central
axis of the central bore and in the second position the latch bore, latch indicator, and central
bore central axes are coaxial. In one aspect, in the first position, the latch indicator bore
central axis is eccentric with respect to the latch bore central axis.

[00074] According to one aspect, the actuator is accessible through an aperture in the head
portion.

[00075] According to an aspect of the present disclosure, a quick connector for connecting
to a male end of a component includes: a housing having a head portion and a body defining a
central bore aligned along a central axis of the housing, the head portion including a rim
defining an opening to the central bore, wherein the bore is configured to receive the male end
when the male end is inserted through the opening; and a latch at least partially disposed
within the head portion and moveable relative to the head portion through an aperture in the
head portion, the latch comprising a latch body including a latch rim defining a latch bore
configured to allow the male end to pass through, a pair of legs on opposing sides of the latch
body, each of the pair of legs configured to resiliently engage an adjacent side wall of the
head portion to retain the latch within the head portion, and a ramp portion extending between

the latch rim and the latch body, away from the latch bore, at an angle, wherein the latch is
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moveable within the head portion between (a) a first position in which the latch bore is
coaxial with the central axis and (b) a second position in which the latch bore is eccentric with
the central axis, and wherein the ramp portion facilitates movement of the latch relative to the

head portion between the first and second positions.

[00076] According to an aspect of the present disclosure, a quick connector for connecting
to a male end of a component comprises: a housing having a head portion and a body defining
a central bore aligned along a central axis of the housing, the head portion including a rim
defining an opening to the central bore, wherein the bore is configured to receive the male end
when the male end is inserted through the opening, a latch at least partially disposed within
the head portion and moveable relative to the head portion through an aperture in the head
portion, the latch comprising a latch body including a latch rim defining a latch bore
configured to allow the male end to pass through, a pair of latch legs on opposing sides of the
latch body, each of the pair of latch legs configured to resiliently engage an adjacent side wall
of the head portion to retain the latch within the head portion, and an actuator configured to at
least partially project through the aperture in the head portion, the actuator including an
actuator face disposed adjacent the aperture, a latch indicator at least partially disposed within
the head portion, axially offset from the latch, and moveable with the latch relative to the head
portion, the latch indicator comprising an indicator opening configured to allow the male end
to pass through, a pair of indicator legs configured to resiliently engage the latch body such
that the latch indicator is movable relative to the latch, and an indicator face having first and
second portions extending radially with respect to the central axis and defining a radius of
curvature of the indicator face and a third portion, disposed between the first and second
portions, defining a chord joining the first and second portions, wherein when the male end is
inserted into the central bore through the latch bore and the latch indicator opening, the
indicator face is offset toward the central axis to a greater degree than the actuator face and
wherein the third portion of the indicator face decreases visibility of the indicator face relative

to the actuator when the indicator face is offset toward the central axis.

[00077] According to another aspect of the disclosure, a quick connector for connecting to

a male end of a component comprises a housing having a head portion and a body defining a
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central bore aligned along a central axis of the housing, the head portion including a rim
defining an opening to the central bore, wherein the bore is configured to receive the male end
when the male end is inserted through the opening and a latch at least partially disposed
within the head portion and moveable relative to the head portion through an aperture in the
head portion, the latch comprising a latch body including a latch rim defining a latch bore
configured to allow the male end to pass through, a pair of legs on opposing sides of the latch
body, each of the pair of legs configured to resiliently engage an adjacent side wall of the
head portion to retain the latch within the head portion, and an actuator configured to at least
partially project through the aperture in the head portion, the actuator including an actuator
face disposed adjacent the aperture, the actuator face having first and second portions
extending radially with respect to the central axis and defining a radius of curvature of the
actuator face and a chord portion, disposed between the first and second portions, defining a
chord joining the first and second portions, and wherein, upon application of a force normal to
the central axis, the latch is moveable within the head portion from (a) a first position in
which the latch bore is eccentric with the central axis and (b) a second position in which the
latch bore is coaxial with the central axis, wherein the third portion of the actuator face

decreases the force required to move the latch between the first and second positions.

[00078] To the extent not already described, the different features and structures of the
various aspects of the present disclosure may be used in combination with each other as
desired. That one feature may not be illustrated in all of the aspects is not meant to be
construed that it may not be, but is done for brevity of description. Thus, the various features
of the different aspects may be mixed and matched as desired to form new aspects, whether or
not the new aspects are expressly described. For example, various features of the latch 46,
146, and 346 and the latch indicator 48 and latch indicator 248 can be combined to form new
latches and latch indicators and combinations of latches and latch indicators, respectively, not
explicitly described, or combined with one another for use with a quick connector without

deviated from the scope of the present disclosure.

[00079] While the present disclosure has been specifically described in connection with

certain specific aspects thereof, it is to be understood that this is by way of illustration and not
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of limitation. Reasonable variation and modification are possible within the scope of the
forgoing disclosure and drawings without departing from the spirit of the present disclosure

which is defined in the appended claims.
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CLAIMS:

1. A quick connector including a housing having a head portion and a body defining a
central bore having a central bore axis and configured to receive a first end of a component
for releasably coupling the component with the quick connector, the quick connector
comprising:

a latch at least partially disposed within the head portion and comprising a latch bore
having a latch bore within a body of the latch, wherein the latch is moveable within the head
portion between (a) a first position in which the first end of the component is restricted from
passing through the latch bore and (b) a second position in which the first end of the
component is allowed to pass through the latch bore;

a latch indicator at least partially disposed within the head portion and moveable with
respect to the latch to indicate when the component is coupled with the quick connector; and

an actuator coupled to the latch for selectively moving the latch between the first and
second positions, the actuator including an actuator face having at least first, second, and third
portions, with the third portion disposed between the first and second portions;
the first and second portions defining a first cross-sectional shape and the third portion
defining a second cross-sectional shape, the first cross-sectional shape
including a convex radius of curvature with respect to a central axis of the latch bore and the
second cross-sectional shape including at least a portion having a concave radius of curvature
with respect to the central axis of the latch bore;

wherein a force applied to the actuator face moves the latch to the second position which
enables moving the first end of a component into or out of the central bore, and removal of a
force on the actuator face moves the latch to the first position which restricts moving the first
end of a component into or out of the central bore, and wherein the latch indicator moves to

indicate when the first end of a component is received in the central bore.

2. The quick connector of claim 1 wherein the first and second portions have a first

thickness and the third portion has a second thickness that is less than the first thickness.
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3. The quick connector of claim 1 wherein the latch indicator includes an indicator face
that is one of flush with at least a portion of the actuator face or extends radially beyond the

actuator face when the component is uncoupled from the quick connector.

4. The quick connector of claim 3 wherein at least a portion of the indicator face is
recessed with respect to the actuator face when the component is coupled with the quick

connector.

5. The quick connector of claim 1 wherein the latch includes a first wall extending from
a rim of the latch bore, away from a central axis of the latch bore, and intersecting the latch

body at an angle.

6. The quick connector of claim 1 wherein the latch bore is defined at least in part by an
internal wall and the internal wall includes an angled portion extending from a rim of the latch

bore toward a central axis of the latch bore at an angle.

7. The quick connector of claim 1 wherein:
the latch includes a first wall extending from a rim of the latch bore, away from the

latch bore axis, and intersecting the latch body at an angle.

8. The quick connector of claim 7 wherein at least a portion of the first wall is adjacent to

the angled portion of the internal wall.

9. The quick connector of claim 8, further comprising a planar wall connecting a distal

end of the first wall with an adjacent end of the angled portion of the internal wall.

10.  The quick connector of claim 1 wherein the latch indicator comprises at least one leg
that engages the latch such that movement of the latch results in a corresponding movement of

the latch indicator.
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11.  The quick connector of claim 10 wherein the at least one leg resiliently engages the

latch body such that the latch indicator is movable relative to the latch.

12.  The quick connector of claim 1 wherein the latch indicator includes an indicator bore
having an indicator bore axis and configured to receive the first end of the component and
wherein in the first position the latch bore axis and the indicator bore axis are eccentric with
respect to the central axis of the central bore and in the second position the latch bore, latch

indicator, and central bore axes are coaxial.

13.  The quick connector of claim 12 wherein in the first position, the latch indicator bore

central axis is eccentric with respect to the latch bore central axis.

14.  The quick connector of claim 1 wherein the actuator is coupled with the latch body by

at least one arm.

15.  The quick connector of claim 14 wherein the at least one arm is coupled with the

actuator adjacent the third portion.

16.  The quick connector of claim 15 wherein the first and second portions are configured
to flex with respect to the third portion when a force is applied to the third portion to move the

latch between the first and second positions.
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