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[Title of the Invention}

SECONDARY LATCH/VERIFIER FOR A QUICK CONNECTOR

Background of the Invention

This invention relates to fluid line systems which include quick connector couplings, and
more particularly to a quick connector coupling having a secondary latch/verifier.

In automotive and other fields, quick connector couplings, which generally include a
male member received and sealingly retained in a female connector body, are often utilized to
provide a fluid connection between two components or conduits, thus establishing a fluid line
between the two components, Use of quick connector couplings is advantageous in that a sealed
and secured fluid line may be established with a minimum amount of time and expense.

A number of methods and mechanisms exist for securing the male member and female
connector body of a quick connector coupling together. One type of retention mechanism
involves the use of a retainer disposed within the connector body. The retainer has load-bearing
members extending between a radial face formed within the connector body and an entarged
upset formed on the male member, thereby securing the male member within the connector bedy.
One drawback of this type of retainer is that separation of the coupling is usually difficult to
attain. A special release tool or sleeve is often required to disconnect the joint.

Another type of retention mechanism involves use of a retainer in the form of a retention
clip inserted through slots formed in the exterior of the connector body, Beams extending
through the slots are poised between the male member upset and the rearward surfaces defining

the slots, thereby preventing disconnection of the coupling. Due to the physical appearance of
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such retainers, they are referred to in the trade as "horseshoe"” retainers. An example of this type
of retainer is found in U.S. Patent No. 5,586,792, to Kalahasthy et al., which is herein
incorporated by reference. The "horseshoe" retainer, disclosed in the ‘792 Patent, permits easy
release of the coupling without significantly increasing the complexity of the coupling. The
quick connector coupling of the present invention is an improvement.of the type of retainer
disclosed in the '792 Patent by using a secondary latch/verifier which prevents unintentional
release of the coupling, provides verification that the coupling is properly connected and

prevents the disconnection of the coupling should the primary horseshoe retainer fail.

According to one aspect of the present invention, there is provided a quick
connector coupling for forming a severable connection in a fluid line, and the

quick connector COmMPpTrises:

a connector body defining a through hore extending from a male reception end of said
connector body;

said body defining a retainer housing section having slots open to said through bore;

a primary retainer member to releasably secure a tubular male member within said
connector body, releasably coupled to said connector body and including spaced apart legs
disposed within slots in said body, said legs being movable between a locked position and a
released position in which the spacing between said legs is increased; and

a separate secondary latcl/verifier member releasably coupled to said connector beody,
disposed within slots in said body and movable relative to said connector body toward and away

from said primary retainer between an unlatched position and a latched position.



m —m —m ~—m @ @ /@ @ @ @ MMmo&a & & /& /& /& /& /s /. /s /e o/, /e /e /e /e e /e e e e e e

(34) JP 2005-291497 A 2005.10.20

According to another aspect of the present invention, there is provided a
quick connector coupling for forming a severable connection in a fluid line,
and the quick connector comprises:

a connector body defining a through bore extending from a male reception end of said
connector body;

sald body defining a retainer housing section having slots open to said through bore;

a primary retainer member to releasably secure a tubular male member within said
connector body releasably coupled to said connector body and including spaced apart legs
disposed within slots in said body, said legs being movable between a locked position and a
released position in which the spacing between said legs is increased; and

a separate secondary latch/verifier member releasably coupled to said connector body,
and movable from an unlatched position to a latched position relative to said connector body,
said secondary latch/verifier including a retainer beamn disposed in a slot in said body, said beam
is of a length such that it is exposed in said through bore when said secondary latch/verifier is in

said latched position.

Detailed Description of the Tllustrated Embodiments

The quick connector coupling of the present invention is illustrated in connection with a
fluid line system. It is shown as a releasable connection between a rigid tube and other fluid

carrying components, particularly a flexible hose. However, the coupling has numerous other
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applications where a fluid tight, but releasable connection is desired, such as connection of rigid
elements of a fluid path, whether pressurized, or unpressurized. An example is-a fuel filler pipe
arrangement for a vehicle. Another is a plumbing drain line arrangement.

Figure 1 illustrates a quick connector coupling 10 formed in a fluid line. The coupling 10
is comprised of a genefaily cylindrical female connector body 12 and a male member 14 secured
together by a primary retainer member 16 and a separate secondary latch/verifier member 18.
The male member 14 is formed at an end of a hollow tube which forms a part of a fluid line
system. In use, the female connector body 12 is connected to a tubing or hose 13 {as illustrated
in Fig. 14) which is aiso a part of the fluid line system. The female connector body 12 and the
ﬁaie member 14 are connectable to form a permanent, but severable, joint in the fluid line,

The connector body 12 is illustrated in detail in Figures 2-6. The connector body 12 is
defined by a generally cylindrical, stepped exterior wall 20 and a generally cylindrical, stepped
interior wall 22. The connector body 12 is centered about an axis 24, and is preferably made of a
plastic material, such as polyamide. The interior wall 22 defines a through bore 26. The bore 26
extends compietely through the connector body 12, from a larger diameter, male member
reception end 28 to a smaller diameter, hose connection end 30.

Variations in the diameter of interior wall 22 of connector body 12 divide bore 26 into
four distinct sections. Moving axially inward from the male member reception end 28 to the
hose connector end 30, they are: retainer housing section 32, seal chamber 34, tube end
receptacle 36, and fluid passageway 38.

The retainer housing section 32 is adjacent to the male member reception end 28. It is
defined by a C-shaped outer rim 40 connected to an inner rim 42 by a top support member 44,

two side support members 46,48, two center support members 50,52, and two bottom support
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members 54,56. An outer rim slot 41 is defined at the bottom of the C-shaped outer rim 40. A
notch 43 is defined at the bottom of the inner rim 42. The spaces between the top support
member 44 and the two side support members 46,48 define two fop slots 58,60. The spaces
between the two side support members 46,48 and bottom support members 54,56 define two side
slots 62,64, The space between the two bottom support members 54,56 defines a bottom slot 66.
The top slots 58,60 receive and position the primary retainer 16 transversely to the central axis
24 of the connector body 12. The sidc slots 62,64 and the bottom slot 66 receive and position the
secondary latch/verifier 18 transversely to central axis 24 of the connector body. The top support
member 44 defines a curved upper surface 45. Each of the center support member 50,52 defines
a locking shoulder 68,70. A locking ridge 72,74 extends laterally from the outer edge of each
bottom support member 54,56.

The seal chamber 34 is formed axially inward of the retainer housing section 32. Itis
defined by a reduced diameter portion of interior wall 22, relative to the retainer housing section
32, extending axially inward from a conical shoulder 78 to a radial shoulder 80. The seal
chamber 34 is provided to house sealing elements to form a fluid seal between the connector
body 12 and the male member 14.

The tube end receptacle 36 is formed axially inward of the seal chamber 34. It is defined
by a reduced diameter portion of interior wall 22, relative to seal chamber 34, which extends
axially inward from the small diameter end of radial shoulder 80 to a conical shoulder 82. The
tube end receptacle 36 is provided to receive an open end of the male member 14.

The fluid passageway 38 is defined by the smallest diameter portion of interior wall 22.

It leads from the small diameter end of conical shoulder 82 to hose connection end 30. The

portion of exterior wall 20 surrounding fluid passageway 38 is configured to facilitate connection
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to another component in the fluid line. The illustrated connector body 12, for example, is
specially formed for connection to a flexible hose. A conical nose 84 is formed adjacent end 30
to facilitate insertion into a flexible hose, and ramped barbs 86 are formed outward of nose 84 to
retain the hose on the connector body. A groove 88 is defined to house an exterior O-ring seal, if
desired.

Alternative extertor configurations could be employed around the fluid passageway end
of connector body 12 for connection to other system arrangements. Threads, for example, could
be formed in exterior wall 20 to facilitate connection within a threaded bore of a housing
containing a system component.

As illustrated in Figizre 1, the male member 14 is formed at the end of a rigid tube. It
includes a radially enlarged upset 90 formed a given distance from an open tube end 92. The
tube end 92 can be rounded or tapered to make insertion of the male member 14 into the
connector body 12 less difficult. A smooth, cyhndrical sealing surface 94 extends between the
upset 90 and the tube end 92. The outer diameter of sealing surface 94 should be such that the
end of male member 14 fits snugly within the tube end receptacle 36.

The primary "horse-shoe" type retainer 16 is illustrated in detail in Figures 7-9. Itis
preferably made of a resilient, flexible material, such as plastic. The primary retainer 16, which
extends through the top slots 58,60 of retainer housing section 32, is demountably coupled to the
connector body 12.

The primary retainer 16 includes a pair of elongated, generally parallel legs 96 extending
from, and joined at one end by, a cross member 98. The cross member 98 provides a separation
between the legs 96 approximately equal to the non-upset outer diameter of the male member 14,

The legs 96 have an axial width approximately equal to, but slightly less than (io allow
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clearance), the axial width of the top slots 58,60. The lateral width of the legs 96 is significantly
less than the lateral width of the top slots 58,60, in order to allow outward expansion of the legs
96 (to permit male member insertion and release).

The cross member 98 has an axial width substantially greater than that of the legs 96. As
illustrated in Figure 8§, the cross member 98 is axially aligned with the front faces 102 of the legs
96, but extends axially beyond the rear faces 104 of the legs 96.

Each leg 96 includes a latch 106 formed at an end remote from the cross member 98, a
release protrusion 108 formed on the rear face 104 at an end adjacent to the cross member 98,
and a sloping lead area 110 formed on the front face 102 between the latch 106 and the cross
member 98. When the primary retainer 16 is fully inserted into the connector body 12, the
latches 106 lock the primary retainer 16 into position relative to the connector body 12. Latching
edges 112, defined by the latches 106, engage the locking shoulders 68,70, defined by the center
support members 50,52 of the connector body 12, to lock the primary retainer 16 in place.

The release protrusions 108 protrude from the rear face 104 of each leg 96, just below the
cross member 98. The release protrusions 108 extend axially from the legs 96 a distance
approximately equal to the distance by which cross member 98 extends axially from the legs 96.
Ramped or camming surfaces 114 are formed on each protrusion 108. When assembled, the
ramped surfaces 114 rest just above the curved upper surface 45 of the top support member 44 of
the connector body 12. If pressure is applied to the cross member 98 to press the primary
retainer 16 further into the connector body 12, the ramped surfaces 114 contact and slide or cam
against the top support member 44. Consequently, the legs 96 spread apart, allowing release of

the male member 14,
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The lead areas 110 slope radially and axially inward from the front face 102 of each leg,
and terminate approximately midway between the front face 102 and the rear face 104, The
spacing between the lead areas 110 is at its greatest adjacent the front face 102. Here, the
spacing is approximately equal to the diameter of the upset 90 formed on the male member 14,
At the rear edges 116 of the lead areas 110, the spacing between the lead areas 110 is
approximately equal to the (non-upset) outer diameter of the male member 14. The portions of
the lead areas 110 closer to the latches 106 curve inwardly at 118 to match the annular profile of
the male member upset 90. This assists in guidance and centering of the male member 14
through the connector body 12.

The secondary latch/verifier 18 is illustrated in detail in Figures 10-13. It is preferably
made of a resilient, flexible material, such as plastic. The secondary latch/verifier 18 includes a
retainer beam 119, and a pair of elongated, generally parallel fingers 122 joined by a connecting
member 124. The connector member 124 defines a rectangular shaped notch 125. The noich
125 is shaped to allow a knifed edge having a rectangular shaped cross-section, such as the end
of a screw driver, to be inserted therein to provide the leverage necessary to pry the secondary
latch/verifier 18 from the latched position (as illustrated in Fig. 17) {o the non-latched position
(as illustrated in Fig. 16.) Extending axially from the front of the retainer beam 119 is a tube
verifier 126. Extending axially from the rear of the connecting member is a retaining rim 128,

The retainer beam 119 includes a laterally enlarged portion 120 and a narrowed portion
121. The lateral width of the enlarged portion 120 is slightly less than the lateral width of the
bottom slot 66. The lateral width of the narrowed portion 121 is slightly less than the lateral
width of the outer rim slot 41. The enlarged portion 120 defines an abutment surface 123 for

abutment with the upset 90 of the male member 14. The radially inner surface of the retainer
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beam 119 is curved to match the curvature of the outer surface of the tube forming the male
member 4.

Each finger 122 includes a hook 130 formed at an end remote from the connecting
member 124, Notches 132, defined by the hooks 130, engage the locking ridges 72,74, defined
by the bottom support members 54,56 to secure the secondary latch/verifier 18 to the connector
body 12 when the secondary latch/verifier is in an unlatched positioned. Located between the
hooks 130 and the connecting member 124, the inner surface of each finger 122 defines a
ramped surface 134 and a laterally enlarged surface 136. The distance between the ramped
surfaces 134 of the two fingers is smaller than the distance between the locking ridges 72,74.
The distance between the laterally enlarged surfaces 136 of the two fingers is approximately
equal to the distance between the locking ridges 72,74, Furthermore, the narrowest distance
between the inner surfaces of the fingers 122 is slightly greater than the distance between the
outer surfaces of the legs 96 of the primary retainer 16. The axial width of the fingers 122 1s
approximately equal to the axial width of the legs 96.

The tube verifier 126 is generally moon shaped. The radially inner surface of the tube
verifier 126 has a first curved surface 138 and a second curved surface 140. The first curved
surface 138 is curved to match to curvature of the outer surface of the tube forming the male
member 14. The second curved surface 140 is curved to match the curvature of the onter surface
of the upset 90.

The retaining rim 128 extends axially from the rear of the connecting member 124. A rib
142 connects the front surface of the retaining rim 28 to the rear surface of the connecting
member 124, The lateral width of the rib 142 is slightly smaller than the lateral width of the

notch 43 of the inner rim 42. The axial length of the rib 142 is slight larger than the axial
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thickness of the inner 1im 42. An edge 144 is defined at the radially inward edge of the retaining
rim 128. The curvature of the edge 144 matches the curvature of the portion of the exterior wall
20 surrounding the seal chamber 34. The curvature of the edge 144 is curved to allow upward
pressure to release secondary latch/verifier into unlatch position and sérvicing of male member,

As illustrated in Figure 14, disposed within the seal chamber 34 are two O-ring seals
146,148 separated by a rigid spacer ring 150. The O-rings 146,148 are sized to fit tightly within
the seal chamber 34 and tightly around the sealing surface 94 of the male member 14. The O-
rings 146,148 are secured in the seal chamber 34 by a hollow spacer sleeve 152, The spacer
sleeve 152 has a conically enlarged end 154 which seats against the conical shoulder 78 of
interior wall 22 to position the sleeve 152 within bore 26, To provide enhanced securement of
the spacer sleeve 152 within the bore 26, a raised annular portion 156 is formed in the outer
periphery of sleeve 156, and a corresponding annular-recess 158 is formed in the interior wall 22
(sec Fig. 5). The raised portion 156 would be matingly reéeiv&d in the recess 158 formed in the
interior wall 22 to lock the sleeve 152 into place.

Prior to inserting the male member 14 into the connector body 12, the primary retainer 16
1s first attached to the connector body 12. The legs 96 of the primary retainer 16 are inserted
through the top slots 58,60 of the retainer housing section 32. The primary retainer 16 is
oriented such that the cross member 98 and the release protrusions 108 are located above the top
support member 44, and the lead areas 110 of the legs 96 face the male member reception end
28.

Insertion of the legs 96 through the top slots 58,60 is facilitated by applying a downward
force on the cross member 98. "Downward force" as defined in this patent application is a force

that is applied toward the connector body 12. An increase in downward force is necessary when
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the legs 96 contact the sides of center support members 50,52. Applying sufficient downward
force, the rounded ends of the legs 96 stide against the sides of the center support members
50,52, spreading the legs 96 apart and allowing the legs 96 to pass by the center support
members 50,52. When the legs clear the center support members 50,52, the legs 96 spring
inward with the latching edges 112 positioned under the locking shoulders 68,70 of the bottom
support 78 to secure the primary retainer 16 to connector body 12. A properly attached primary
retainer 16 is illustrated in Figures 15-17. In the attached position, the legs 96 of the primary
retainer 16 are approximately perpendicular to the axis 24 of the bore 26 when viewed {rom the
side (see Figs. 1 and 15). When viewed from the front or the rear, the legs 96 are approximately
equally spaced from the axis 24 of the bore 26 (see Figs. 16 and 17).

With the primary retainer 16 properly attached to the connector body 12, the male
member 14 is then inserted into the connector body 12. The sealing surface 94 of the male
member 14 passes between legs 96 and into seal chamber 34 with little or no resistance, as the
spacing between the legs 96 is approximately equal to the non-upset outer diameter of the male
member 14. Resistance to insertion occurs when the upset 90 of the male member 14 contacts
the legs 96. The lead areas 110 of the legs 96 permit passage of the upset 90 between the legs
upon applying sufficient axial inward force. As the upset 90 passes between legs 96, it rides
along the lead areas 110 and flexes the legs 96 radially outward. Once the upset 90 has passed
the legs, the legs 96 spring back into place behind the upset 90 to a locked position. The rear
faces 104 of the legs 96 abut the upset to prevent subsequent inadvertent withdrawal of the male
member 14 from the connector body 12. The spacer sleeve 152, along with the conical shoulder
78 defined on the interior wall 22 of the connector body 12, prevents further inward insertion of

male member 130 from the locked position.
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Release of the male member 14 from a locked position can be achieved by exerting a
downward force on the cross member 98. Downward force on the cross member 98 causes the
release protrusions 108 to contact the curved upper surface 45 of the top support member 44 of
comector body 12. The ramped surfaces 114 of the release protrusions 108 slide or cam against
the top support member 44, causing the legs 96 to spread laterally apart as application of
downward force continues. Eventually, the legs 96 will be spread apart a distance sufficient to
allow passage of the upset 90 between the legs 96. The male member 14 may then be withdrawn
from the connector body 12. Upon withdrawal of the member 14 from the connector body 12
and relaxation of primary retainer 16, the primary retainer 16 reassumes to its normal installed
position.

The coupling is completed by positioning the secondary latch/verifier 18 from a non-
latched position, in which the locking ridges 72,74 are located within the notches 132, (as
illustrated by Figs. 15 and 16) to a latched position (as illustrated by Fig. 17}. To position the
secondary latch/verifier 18 to the laiched position, a downward force is applied to the connecting
member 124, With sufficient downward force, the ramped surfaces 134 of the fingers 122 slide
against the sides of the locking ridges 72,74, spreading the fingers 122 apart and allowing the
fingers to pass by the bottom support members 54,56. With the male member 14 properly
inserted in the connector body 12, as illustrated in Figures 16 and 17, the secondary latch/verifier
is able to move to a position where a section of the fingers 122 of the secondary latch/verifier 18
are located laterally outward of the legs 96 of the primary retainer 16. At the same time, the
retainer beam 119 and the tube verifier 126 are moved radially inward toward the male member
14, and the retaining rim 128 is moved radially inward toward the exterior wall 20 surrounding

the seal chamber 34.
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When the secondary latch/verifier 18 is fully inserted into the connector body 12, the
locking ridges 72,74 surpass the ramped surfaces 134 of the fingers 122 and are situated between
the laterally enlarged surfaces 136. The fingers 122 of the secondary latch/verifier 18 spring
laterally inward to the latched position as illustrated in Figure 17. The fingers 122 of the
secondary latch/verifier 18 are approximately perpendicular to the axis 24 of the bore 26 when
viewed from the side (see Figs. 1 and 15). When viewed from the front or the rear, the fingers
122 are approximately equally spaced from the axis 24 of the bore 26 (see Figs. 16 and 17). In
the latched position, a portion of each finger 122 of the secondary latch/verifier 18 is positioned
laterally outward of the corresponding leg 96 of the primary retainer 16. The position of the
fingers 122 relative to the legs 96 prevents the legs 96 from inadvertently moving laterally
outward 1o release the male member 14 from the locked position. In the latched position, the
rear surface of the retainer beamn 119 is in axial abutting relationship with the upset 90 of the
male member 14. This axial abutting relationship between the retainer bearn 119 and the upset
90 provides the secondary latch/verifier 18 with the secondary latch feature to retain the male
member 14 in the connector body 12 should the primary retainer 16 fail.

The retaining rim 128 and the tube verifier 126 serve to position the secondary
latch/verifier 18 to the connector body 12. In the latched position, the rib 142 extends through
the notch 43 defined on the bottom of the inner rim 42. The retaining rim 128 is situated
immediately axially rearward of the inner rim 42 of the connector body {2 and immediately
radially outward of the exterior wall 20 surrounding the seal chamber 34. The connecting
member 124 is situated immediately axially forward of the inner rim 42. The retaining rim 128
and the connecting member 124 of the secondary latch/verifier 18 sandwich the inner rim 42 to

axially position the secondary latch/verifier 18 relative to the connector body 12. The narrowed
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portion 121 of the retainer beam 119 extends through the outer rim slot 41. The tube verifier 126
is situated immediately forward of the outer rim 40 of the connector body 12 and immediately
radially outward of the fube forming the male member 14. Since the retaining rim 128 is situated
immediately radially outward of the connector body 12 and the tube verifier 126 is situated
immediately radially outward of the tube, the retaining rim 128 and the tube verifier 126 prevents
the secondary latch/verifier-18 from tilting once it is in the latched position.

Figure 18 illustrates a situation when the male member 14 was not properly inserted into
the connector body 12, In such a situation, the male member 14 has not been sufficiently
inserted into the connector body 12 for the upset 90 to surpass the legs 96 of the primary retainer
16. With the legs 96 still spread apart, the fingers 122 of the secondary latch/verifier 18 are
unable to be inserted radially inward into the connector body 12 since the ends of the fingers 122
will abut the still spread apart legs 96 of the primary retainer 16. Furthermore, with the male
member 14 insufficiently inserted into the connector body 12, the upset 90 is locéted
immediately radially inward of the retainer beam 119 of the secondary latch/verifier 18,
Abutment of the radially inwardly surface of the retainer beam 119 with the radially outer
surface of the upset 90 also prevents the secondary latch/verifier from being able to be inserted
radially inward into the connector body 12. This inability of the secondary latch/verifier 18 from
moving radially inward to the latched position provides verification to the user that the male
member 14 has not been sufficiently inserted into the connector body 12. On the other hand, if
the male member 14 has been sufficiently inserted into the connector body 12, such that the
upset 90 has surpassed the legs 96 of the primary retainer 16, the ends of the fingers 122 of the
secondary latch/verifier will not abut the legs 96 of the primary retainer 16 and the radially

inwardly surface of the retainer verifier 119 will not abut the radially outer surface of the upset



L T e T e T e T e T e T e T e R T e T e T e T e T e T e, T e T e, T e, O e T e, IO e, T e T e O e T e R e T e R e B = B e e T e T e T e T s T e T e T e B e B s R e

O

(46) JP 2005-291497 A 2005.10.20

90 allowing the secondary latch/verifier 18 to move to the latched position. This ability of the
secondary latch/verifier 18 to move radially inward to the latched position provides verification
to the user that the male member 14 has been sufficiently inserted into connector body 12.

Figs. 19-30 disclose a quick connector coupling illustrative of features of the present
invention including a feature not present in the coupling of Figs. 1-18. The components are also
slightly modified as described below but essentially provide the advantages of the first illustrated
embodiment.

The additional feature of this embodiment is that the quick connect coupling can be
shipped and installed into a fluid line in a fully assembled and final latched condition. All
retention and latch components are in place within the connector body as they would be to secure
the male member within the connector body. This feature is significant in that the coupling of a
rigid tube to the connector body is attainable with the secondary latch verifier connected to the
connector body and positioned in the final latched position.

Turning now to Figs. 19-30, Figure 19 illustrates a quick connector coupling for forming
a severable connection in a fluid line. The coupling is comprised of a generally cylindrical
female connector body 112 and a male member 114 releasably secured together by a primary
retainer member 116 and separate a secondary latch/verifier member 118, The male member .
114 is formed at an end of a hollow tube which forms a part of a fluid line system. In use, the
female connector body 112 is connected to a tubing or hose 13 (as illustrated in Fig. 14) which is
also a part of the fluid line system. The female connector body 112 and the male member 114
are connectable to form a permanent, but severable, joint in the fluid line,

The connector body 112 is illustrated in detail in Figures 22-24. The connector body 112

is defined by a generally cylindrical, stepped exterior wall 120 and a generally cylindrical,



L T e T e T T e T e T e O e T e T e O e T e T e O e, O e T e R e T e T e TR e T e T e T e T e T e T e T e T e T e B s N e T s T e T e T s T s T e T e B s B e

-

(47) JP 2005-291497 A 2005.10.20

stepped interior wall 122. The illustrated connector body 112 is preferably molded of a plastic

material, such as polyamide. It must be understood that the body exterior may take any desired
shape without departing from the invention. It could, for example, include a 90° bend between
its ends, which is a commeon shape for a connector body.

The interior wall 122 defines a through bore 126 centered about a longitudinal axis 124.
It should be noted that the term axial as used herein means along the central axis 124. The terms
lateral, laterally, transverse and transversely mean side-to-side in a plane generally perpendicular
to the axis 124. Transverse movement means movement toward and away from the axis 124
generally in a plan perpendicular to the axis 124, Lateral movement means side-to-side
movement toward and away from the axis 124 in a plane generally perpendicular to the axis 124.
The bore 126 of connector body 112 extends completely through the connector body 112, froma
larger diameter, male member reception end 128 to a smaller diameter, hose connection end 130.

Variations in the diameter of interior wall 122 of connector body 112 divide through bore
126 into distinct sections, Moving axially inward from the male member reception end 128 to
the hose connector end 130, they are: retainer housing section 132, seal chamber 134, tube end
receptacle 136, and fluid passageway 138.

The retainer housing section 132 is adjacent to the male member reception end 128, It is
defined by an axially outer rim 140 having a transverse planar forward facing surface 129 that
defines the entrance to through bore 126 at the male reception end 128. As seen in Fig. 24,
axially outer rim 140 is connected to an axially inner rim 142 by a top support member 144, two
side support members 146, two center support members 150, and two bottom support members
154. A bottom wall 157 extends between rims 140 and 142 at bottom support members 154. A

notch 141 is defined at the bottom wall 157 at the axially outer rim 140.
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The spaces between the top support member 144 and the two side support members 146
define a pair of first, or top slots 158. The space intermediate the two center support members
150 and the two bottom support members 154 defines a second or bottom slot 166 directly
opposite from top support member 144. These slots are open to the through bore 126. The
spaces between the two side support members 146 and bottom support members 154 define a
pair of second or side slots 102.

The 1op slots 158 receive and position the primary retainer 116 transversely to the central
axis 124 of the connector body 112. The bottom slot 166 receives and positions the secondary
latch/verifier 118 transversely to central axis 124 of the connector body. Elements of both the
primary retainer 116 and secondary latch/verifier 118 reside in side slots 162 as is readily
understood.

The botton slot 166 includes an enlarged portion that extends laterally between spaced
surfaces 167 of center support members 150 and spaced surfaces 169 of bottom support members
154 as seen in Figs. 22-24 and a narrowed portion, best seen in Fig. 22 and 23 that extends
transversely between lateral surfaces 175 one of which is seen in Fig. 23 The surfaces 175
extend between notch 141 and internat bore 126 and are parallel to each other generally
equidistant from center line or central axis 124,

The cross section of the bottom slot is generally “T” shaped. Inner wall surface 171 of
the bottom slot 166 defines the innermost surface of the bottom slot 166. A front or outer wall
surface 173 defines the forward or front wall of bottom slot 166 as seen in Fig, 23. Retainer

housing section 132 also defines a tube upset receiving chamber within through bore 124 axially

inward of the wall surface 171 of the retainer housing section 132.
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The top support member 144 defines a curved upper surface 145. Each of the center
support members 150 defines a locking shoulder 168. A locking ridge 172 extends laterally from
the outer edge of each botlom support member 154,

The seal chamber 134 is formed axially inward of the retainer housing section 132. Itis
defined by a reduced diameter portion of interior wall 122, relative to the retainer housing
section 132, extending axially inward from a conical shoulder 178 to a radial shoulder 180, The
seal chamber 134 is provided to house sealing elements to form a fluid seal between the
connector body 112 and the male member 114 as described in connection with the embodiment
of Figs. 1-18.

The tube end 1'@ceptacie 136 is formed axially inward of the scal chamber 134, Itis
defined by a reduced diameter portion of interior wall 122, relative to seal chamber 134, which
extends axially inward from the small diameter end of radial shoulder 180 to a conical shoulder
182. The tube end receptacle 136 is sized to receive, and pilot or guide the male member 114,

The fluid passageway 138 is defined by the smallest diameter portion of interior wall
122, It leads from the small diameter end of conical shoulder 182 to hose connection end 130.
The portion of exterior wall 120 surrounding fluid passageway 138 is configured to facilitate
connection to another component in the fluid line. The illustrated connector body 112, for
example, is specially formed for connection (o a flexible hose as in the embodiment of Figs. 1-
18. Of course, as previously discussed, any other suitable connection arrangement can be used.

As illustrated in Figure 19, the male member 114 is formed at the end of a rigid tube. It
includes a radially enlarged upset 190 defining a radial abutment surface 191 at a given distance
from an open tube end or tip 192. The tube end or tip 192 can be rounded or tapered to make

insertion of the male member 114 into the connector body 112 less difficult. A smooth,
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cylindrical sealing surface 194 extends between the upset 190 and the tube end 192. The outer
diameter of sealing surface 194 should be such that the end of male member 114 fits snugly
within the tube end receptacle 136, The tube continues in a direction away from tube end
beyond upset 190 and defines a generally smooth cylindrical surface 195. It is generally the
same diameter as the éyliﬂdrical sealing surface 194.

The primary "horse-shoe” type retainer 116 is illustrated in detail in Figures 25-27. Itis
preferably molded of a resilient, flexible material, such as plastic. The primary retainer 116,
which extends through the top slots 158 of retainer housing section 132, is demountably coupled
to the connector body 112.

The primary retainer 116 includes a pair of elongated, generally parallel legs 196
extending from, and joined at one end by, a cross member 198. The cross member 198 provides
a separation between the legs 196 approximately equal to the non-upset outer diameter of the
male member 114. The legs 196 have an axial width approximately equal to, but slightly less
than {to allow clearance), the axial width of the top slots 158. The lateral width of the legs 196 is
significantly less than the lateral width of the top slots 158, in order to allow outward expansion
of the legs 196 (to permit male member insertion and release).

The cross member 198 has an axial width substantially greater than that of the legs 196.
As illustrated in Figure 26, the cross member 198 is axially aligned with outer faces 202 of the
legs 196, but extends axially beyond inner faces 204 of the legs 196.

Each leg 196 includes a latch 206 formed at an end remote from the cross member 198,
When the primary retainer 116 is fully inserted into the connector body 112, the latches 206 Jock
the primary retainer 116 into position relative to the connector body 112. Latching edges 212,

defined by the latches 206, engage the locking shoulders 168, defined by the center support
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members 150 of the connector body 112, to releasably lock the primary retainer 116 in place.
Each leg 196 includes an angled surface 205 seen in Fig. 27that coacts with upper lateral
outward edges of center support members 150 to urge the primary retainer upward. The resilient
property of the legs 196 assures this relationship.

Release protméions 208 protrude from the inner face 204 of each leg 196, just below the
cross member 198. The release protrusions 208 extend axially from the legs 196 a distance
approximately equal to the distance by which cross member 198 extends axially from the legs
196. Ramped or camming surfaces, such as the ramped or camming surfaces of the primary
retainer 16 of the embodiment of Figs. 1-18 are formed on each protrusion 208. When
assembled, the ramped surfaces rest just above the curved upper surface 145 of the top support
member 144 of the connector body 112, If pressure is applied to the cross member 198 to press
the primary retainer 116 further into the connector body 112, the ramped surfaces contact and
slide or cam against the top support member 144, Consequently, the legs 196 spread apart, with
the latches moving transversely outward within side slots 162 allowing release of the male
member {14,

Lead areas 210 are formed into the forward faces 202 of legs 196. These areas slope
radially and axially inward from the front face 202 of each leg, and terminate approximately
midway between the outer face 202 and the inner face 204 of each leg. The spacing between the
lead areas 210 is at its greatest adjacent the outer face 202. Here, the spacing is approximately
equal to the diameter of the upset 190 formed on the male member 114. At the inner edges 216
of the iead areas 210, the spacing between the lead areas 210 is approximately equal to the (non-
upset) outer diameter of the male member 114, The portions of the lead areas 210 closer to the

latches 206 curve inwardly at 218 to match the annular profile of the male member upset 190.
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This shape assists in guidance and centering of the male member 114 through the connector body
112

With the male member 114 fully inserted into the connector body 118, the tube upset 191
resides in the upset receiving chamber inward of transverse inner wall 171. The legs 196 of
primary retainer 116 are disposed such that the inner surfaces 204 are in abutting relation to the
radial surface 191 of upset 190 and preclude axial movement of the male member 114 outward
of the male reception end 128.

The secondary latch/verifier 118 is illustrated in detail in Figures 28-30. It extends into
bottom slot 166 and also side slots 162 and is demountably coupled to the connector Body 112.
It is slidable transversely of the connector body 112 relative to bottom support members 156
toward and away from curved top support member 144 and consequently the primary retainer
116 between an inner, or latched, position and an outer, or unlatched, position. It is preferably
molded of a resilient, flexible material, such as plastic.

The secondary latch/verifier 118 includes a connecting member 224 with a radially
inward facing surface 227 overlying bottom slot 166, and from which extends retainer beam 219
slidably disposed in bottom slot 166. Secondary latch/verifier 218 also includes lateral portions
in the form of a pair of curved generally resilient fingers 222 extending laterally from connecting
member 224 and inwardly in the same direction as retainer beam 219. Extending axially inward
from the inner laterally extending wall of the connecting member is a flange 229. When the
secondary latch/verifier 218 is in the laiched position flange 229 overlies bottom wall 157 in
relatively close proximity. Flange 229 is therefore useful to move the secondary latch/verifier

from its latched position by insertion of a screwdriver blade or other instrument between the
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flange 229 and bottom wall 157 to urge the secondary latch/verifier 218 to the unlatched
position.

Each finger 222 includes a hook 230 formed at an end remote from the connecting
member 224. Notches 232, defined by the hooks 224, engage the locking ridges 172 defined by
the bottom support members 154 to releasably secure the secondary latch/verifier 218 to the
connector body 212 when the secondary latch/verifier is in its outer, or unlatched, positioned.

l.ocated between the hooks 230 and the connecting member 224, the inner surface of
each finger 222 defines a transition surface in the form of a ramped surface 234 and a laterally
enlarged surface 236, and retention lands 237, The distance between the ramped surfaces 234 of
the two fingers 222 is smaller than the distance between the locking ridges 172, The distance
between the laterally enlarged surfaces 236 is legs than the spacing between the lateral outer
edges of locking rnidges 172. The distance between the retention lands 237 of the two fingers is
approximately equal to the distance between the locking ndges 172.

The secondary latch/verifier 118 is moved to its inner, or latched, position transversely
toward the primary retainer {16 by asserting a downward (toward the connector body) force on
connecting rmember 224. Such a force urges the locking ridges 172 out of notches 232. Ramped
surface 234 ride upon locking ridges 172 and flex the fingers 222 outward causing them to
spread apart and permit the enlarged surfaces 236 to pass the locking ridges 172 which then are
caused to reside between retention lands 237, The secondary latch/verifier 118 is then releasably
retained in that position by the resilient nature of the fingers 222 and the coaction of the retention
lands 237 with the locking ridges 172, When so positioned that secondary latch/verifier is in its

“down” or “latched” position. It may be dislodged and moved to its unlatched position as
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previously discussed by inserting a screwdriver blade between flange 229 and bottom wall 157
and forcing the secondary latch/verifier 218 outward of connector body 212.

With the secondary latch/verifier 118 in its latched position, as best seen in Fig. 21. The
hooks 230 at the free ends of fingers 222 are positioned in the side slots 162, laterally outward of
the latches 206 at the free ends of legs 196, The distance between the inner surfaces of the hooks
230 on fingers 222 is shightly greater than the distance between the outer surfaces of the legs 196
of the primary retainer 116 at latches 206. The axial width of the fingers 222 is approximately
equal to the axial width of the legs 196. Notably, the length of the fingers 222 is such that when
the secondary latch/verifier 218 1s in the latched positior, the fingers 222 interfere with outward
flexing of the legs 196 thus assuring that the fingers 196 remain locked to locking shoulders 168
of center support members 150.

The retainer beam 219 includes a laterally enlarged portion 220 and a narrowed portion
221. The lateral width of the enlarged portion 220 1s slightly less than the lateral width of the
enlarged portion of the bottom slot 166 between spaced wall surfaces 167 on center support
members 150 and spaced wall surfaces 169 on bottom support members 154. The lateral width
of the narrowed portion 221 is slightly less than the lateral width of the narrowed portion of
bottom slot 166 between laterally spaced walls 175.

As best seen in Fig. 28, cross-section of the retainer beam 219 is “T” shaped. The
narrowed portion 221 forms the leg of the “T” and the enlarged portion 220 forms the top cross
bar of the “T.”" The retainer beam 219 includes an mner or rear wall surface 228 on the enlarged
portion 220 that faces inner wall 171 of bottom slot 166 of connector body 112. The retainer
beam narrowed portion 169 includes an outer or front wall surface 226 that faces front wall 173

of bottom slot 166 of connector body 112. The retainer beam 219 includes lateral side walls of
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enlarged portion 220 that are closely spaced and slidable relative to wall surfaces 169 of bottom
support members 154 and wall surfaces 167 on center support members 150, As best seen in
Figs. 20 and 21, the narrowed portion 221 of retainer beam 219 includes lateral side walls that
are closely spaced and slidable relative to the lateral walls 175 of the narrowed portion of bottom
slot 166.

As described above, the retainer beam 219 of secondary latch/verifier 118 is therefore
slidably received and supported in bottom slot 166 of connector body 112. The walls of the
bottom slot 166, therefore, slidably support the retainer beam 219 and consequently the
secondary latch/verifier 118 in the bottom slot for movement of the secondary latch/verifier 118
between its unlatched and latched positions. The retainer beam is of a length that is exposed in
the through bore 126 when the secondary latch/verifier 118 is in the latched position.

The inner wall surface 228 of enlarged portion 220 of retainer beam 219 defines an
abutment surface. The retainer beam 219 is of a length such that the abutment surface 228 is
arranged for abutment with the radial surface 191 of upset 190 of the male member 114 when the
secondary latch/verifier in the latched position.

The radially inner end of retainer beam 118 defines tube facing surface 223 that is curved
to match the curvature of the outer surface 195 of the tube forming the male member 114. When
the secondary latch/verifier 118 is in the latched position and the inner wall surface 228 of
retainer beam 219 is in abutting relation to radial abutment surface 191 of tube 114, tube facing
surface 223 is in closely spaced facing relation to the outer surface 195 of tube 114, rearward of
the upset 191.

That is, the upset is disposed in the upset receiving chamber of the connector body 118

axially inward of wall 171 of the retainer section 132 of body 112. The inner abutment surfaces
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204 on legs 196 are disposed in abutting relation to the surface 191 of upset 190 to preclude
withdrawal of male member 190 from male reception end 128 of body 112. The inner wall
surface 228 of the retainer beam is similarly disposed in abutting relation to the radial surface
191 of upset 190 and similarly precludes withdrawal of the male member 114.

As illustrated in Figure 14, relative to the embodiment of Figs. 1-18, disposed within the
seal chamber 134 are two O-ring seals separated by a rigid spacer ring. The illustration of these
components is not separately repeated for the embodiments of Figs. 19-30 but is equally
applicable. As in the first embodiment, the O-rings are sized to fit tightly within the seal
chamber 134 and tightly around the sealing surface 194 of the male member 114. The O-rings
are secured in the seal chamber 134 by a hollow spacer sleeve. The spacer sleeve has a conically
enlarged end which seats against the conical shoulder 178 of interior wall 122 to position the
sleeve within bore. A raised annular portion is formed in the outer periphery of sleeve, and a
corresponding annular recess 258 is formed in interior wall 122 (see Fig. 23). The raised portion
of the spacer sleeve would be matingly received in the recess 258 formed in the interior wall 122
to lock the slecve into place.

In accordance with the present invention the forward or outward facing surface 226 on
narrowed portion 221 of retainer beam 219 includes a chamfer deﬁning by cam or ramp surface
233, When secondary latch/verifier 118 is attached to connector body 112 the cam or ramyp
surface 233 faces toward the male reception end 128 of connector body 118.

With the secondary latch/verifier 118 in its latched position, the cam surface 233 is
positioned to be contacted by upset 190 on insertion of male member 114. The ramped surface is
shaped such that force urging the retainer beams radially outward is imparted to retainer beam

219, As the male member is inserted the retainer beam is urged outwardly causing the secondary
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latch/verifier 118 to move to the unlatched position. The male member 114 may then be fully
inserted into the connector body 112, After full insertion of the male member 114 into the
connector body the secondary latch/verifier 118 may be pushed radially inward to its latched
position, placing the inner surface 228 in abutting contact with the radial surface 191 of upset
150.

In the secondary latch/verifier 118 illustrated, the ramped surface 233 is at an angle of
60° (degrees) to the forward surface 226 of the retainer beam. When the beam is slidably
installed into the bottom slot 166, it is positioned generally perpendicularly to the center line or
axis 124. Hence, the ramp surface 233 is at about a 30° angle relative to the axis 124 of
connector body 112, diverging toward the male reception end 128.

The angle used for the cam surface is not critical. It need only be such that the axial force
applied during insertion of the male member 114 be sufficient to cause translation of the
secondary latch/verifier 118 from its latched, to its unlatched position.

The assembled quick connector coupling of the embodiment Figs. 19-30 is best seen in
Figs. 19-21. The primary retainer 116 is attached to the connector body 112. The legs 196 of the
primary retainer 116 extend through the top slots 158 of the retainer housing section .1 32. The
primary retainer 116 is oriented such that the cross member 198 and the release protrusions 208
are located above the curved upper surface 145 of top support member 144. The lead areas 210
of the legs 196 face the male member reception end 128,

The primary retainer 116 is attached to connector body 112 by insertion of the legs 196
through the top slots 158 by applying a downward force on the cross member 198. An increase
in downward force is necessary when the legs 196 contact the sides of center support members

150. Applying sufficient downward force, the rounded ends of the legs 196 slide against the
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sides of the center support members 150, spreaéing the legs 196 apart and allowing the legs 196
to pass beyond the center support members 150. When the latches 206 on legs 196 clear the
center support members 150, the legs 196 spring laterally inward with the latching edges 212
positioned under the locking shoulders 168 of the center supports 150 to releasably lock the
primary retainer 116 to connector body 112,

A properly attached primary retainer 116 is illustrated in Figures 20 and 21. In the
attached position, the legs 196 of the primary retainer 116 are approximately perpendicular 1o the
axis 124 of the bore 126 when viewed from the side. When viewed from the front or the rear, the
fegs 196 are approximately equally spaced from the axis 124 of the bore 126,

The connector assembly is completed by the secondary latch/verifier 118 being
positioned within boitom slot 166. In this embodiment, illustrated in Figs. 19-30, the secondary
latch/verifier 118 is releasably positioned, as illustrated in Fig. 21, with the locking ridges 172
located behind retention lands 237. Thus, the secondary latch/verifier is in its inward, or latched,
position. Notably, when so positioned, the cam surface 233 of retainer beam 219 faces male
member reception end 128 of connector body 112 and is exposed within through bore 126
intermediate the sloping lead areas 210 on legs 196 of primary retainer 116.

With the primary retainer 116 and secondary latch/verifier 118 attached to the connector
body 112, the male member 114 may be inserted into the connector body 112 to complete a fuid
path. As the male member 114 is inseried, the end or tip 192 of tube 114 contacts each lead
sloping surface 210 on legs 196. The’sea]ing surface 194 of the male member 114 passes
between legs 196 and into seal chamber 134 with little or no resistance, since the spacing
between the tegs 196 is approximately equal to the non-upset outer diameter of the male member

114,
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Resistance to insertion occurs when tﬁe upset 190 of the male member 114 contacts the
legs 196. The lead arcas 210 of the legs 196 permit passage of the upset 190 between the legs
only upon applying sufficient axial inward force. As the upset 190 passes between legs 196, it
rides along the lead areas 210 and flexes the legs 196 radially or laterally outward. Once the
upset 190 has passed the legs, the legs 196 spring back into place behind the upset 190 to a
locked position, Jatching edges 112 engaged on locking shoulders 168 of center support
members. The upset 191 is disposed within the upset receiving chamber defined between wall
171 of retainer housing section 132 and conical shoulder 178 in bore 126. The inner faces 204 of
the legs 196 abut the upset radial face 191 to prevent subsequent unintentional withdrawal of the
male member 114 from the connector body 112. The spacer sleeve, as shown in the embodiment
of Figs. 1-18, along with the conical shoulder 178 defined on the interior wall 122 of the
connector body 112, prevent further inward insertion-of male member 114.

Important to the features of the invention, as illustrated in the embodiment of Figs. 19-30,
as the upset 190 contacts sloping lead areas 210 of legs 196 of primary retainer 1186, it also
comes info contact with cam surface 230 on retainer beam 219 of secondary latch/verifier 118.
Continued axial pressure toward insertion of the tube or male member 114 exerts an upward
force on the retainer beam 219 away from the connector body 112. The resilient nature of the
fingers 222, permits them to spread apart and permits the secondary latch/verifier 118 to slide
within the bottom slot 166 from its latched, to its unlatched position. Once the laterally enlarged
surfaces 236 pass the locking ridges 172, the ramped surfaces 234 on fingers 222 coact with the
outer edges of locking ridges 172 and facilitate transverse outward movement of the secondary

latch/verifier.
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In the unlatched position the notches 232 on hooks 230 of fingers 222 capture the locking
ridges 172 of bottom support members 154. In this position, the curved abutment surface 223 on
retainer beam 219 is spaced radially outwardly from axis or center line 124 to permit the passage
of tube upset 190,

As previously described the tube upset 190 causes the legs 196 of primary retainer 116 to
flex outwardly and permit passage of the upset 190 inwardly in the central bore 126 until further
inward movement is prevented by contact of the upset with the internal spacer sleeve such as that
illustrated in the embodiment of Figs. 1-18 and conical shoulder 178 within through bore 126.
When so positioned the rear surface 191 of radially enlarged upset 190 is positioned axially
inward of the rear faces 204 of elongated legs 196 with the rear faces in abutting relation to
radial surface 191 of upset 190. The legs resilient quality causes them to flex inwardly and thus
locking the upset 191 inward of the rear faces 204.

With the secondary latch/verifier 118 positioned in the unlatched or up position, release
of the male member 114 from a focked position behind legs 196 can be achieved by exerting a
downward force on the cross member 198. Downward force on the cross member 198 causes the
camming surfaces on release protrusions 208 to contact the curved upper surface 145 of the top
support member 144 of connector body 112. The ramped surfaces of the release protrusions 208
slide or cam against the top support member 144, causing the legs 196 to spread laterally apart as
application of downward force continues. Eventually, the legs 196 will be spread apart a
distance sufficient to allow outward removal of the upset 190 between the legs 196. The male

member 114 may thus be withdrawn from the connector body 112. Upon withdrawal of the

member 114 from the connector body 112 and relaxation of primary retainer 116, the primary
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retainer 116 returns to its normal installed position with the cross members 198 urged upwardly
by coaction of the angled surfaces 205 against center support members 150,

Referring particularly to Figs. 20 and 21 implementation of the secondary latch/verifier is
llustrated. In both Figures, the male member 114 is inserted into the through bore 126 axially
beyond the inner walls 204 of legs 196. The legs are shown returned to their unflexed position
with latching edges 112 captured against locking shoulders 168 Qf center support members 150.
As is understood from the previous description, insertion of the male members 114 as previously
described causes secondary latch/verifier 118 to move upward in a direction away from the
connector body 112 to the unlatched position illustrated in Fig, 20.

To position the secondary latch/verifier 118 to the latched position, a downward force is
applied to the connecting member 224. With sufficient downward force, the ramped surfaces
234 of the fingers 222 slide against the sides of the locking ridges 172, spreading the fingers 222
apart and allowing the fingers to pass radially inward beyond the bottom support members 154.
With the male member 114 properly inserted in the connector body 112, as illustrated in Figures
20 and 21, the secondary latch/verifier moves to the latched position shown in Fig. 20, where the
free ends or hooks 230 of the fingers 222 of the secondary latch/verifier 118 are located laterally
outward of the legs 196 of the primary retainer 116. As best seen in Fig. 21, with the secondary
latch/verifier 118 in the latched position, hooks 230 are positioned to impede lateral or transverse
outward flexing of elongated legs 196 of primary retainer 116. This coaction precludes inward
manipulation of cross member 198 to flex legs 196 outward to pull the male member out of the
through bore 126.

At the same time, the retainer beam 219 is moved radially inward toward the male

member 114, In the latched position, the inner wall 228 of the refainer beam 219 is in axial
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abutting relationship with the surface 191 of upset 190 of the male member 114. This axial
abutting relationship between the retainer beam 219 and the upset 190 also prevents axial
movement of male member 114 axially outward of the tube reception end 128 and provides
secondary latch feature to retait_l the male member 114 in the connector body 112,

The particular advantage available with the quick connector coupling arrangement of
Figs. 19-30 is that the connector body 112, primary retainer 116 and secondary latch/verifier 118
can be assembled together and, moreover, the secondary latch/verifier 118 can be placed in the
latched position. When the connector body 112 and associated primary retainer 116 and
secondary latch/verifier 118 are assembled into a fluid system and a male member 114 inserted,
it displaces the secondary latch/verifier to the unlatched position. Once the male member 114 is
fully inserted into the through bore 126 and the upset 190 positioned with radial wall 191 inward
of the inner abutment surfaces 204 of legs 196, the secondary latch/verifier 118 can be moved to
the latched position with the tube facing surface 223 closely spaced to the tube surface 195 and
the retainer beam 219 also positioned to impede outward movement of upset 190.

Importantly, as in the embodiment of Figs. 1-18, should the male member 114 not be
fully inserted, the tube facing surface 223 at the free end of retainer beam 219 will contact upset
190 precluding movement of secondary latch/verifier 118 to the latched position. This inability
to move the secondary latch/verifier 118 to the latched position will indicate that the male
member 114 is not fully inserted and not secured from axial separation by the legs 196 of
primary retainer 116.

Figs. 31-34 illustrate a further modified form of the quick connector coupling of the

present invention. In this embodiment a further, externally visible, latching arrangement is
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added to supplement the features already described in connection with the embodiments of Figs.
1-30.

Referring particularly to Figs. 31-34, there is illustrated a quick connector coupling 3 iO
th;t includes a female connector body 312, that receives a male member 314 in a releasable fluid
connection. The connector coupling includes a primary retainer 316 and a secondary
latch/verifier 318. These components are configured, and coact as described in connection with
the earlier embodiments. However, an additional feature of an externally visible latch/verifier is
embodied in this embodiment.

As best seen in Fig. 33, the male member 314 differs somewhat from the male member of
the embodiments of Figs, 1-30. The male member 314 includes a tip or end 392 and an upset
390 spaced a given distance from the tip. The male member 314 also includes a second upset
393 spaced a gtven distance from upset 390 along the tube in a direction away from tip 392. The
upset 393 includes a radial annular surface 397.

The male member 314 coacts with the female body 312, primary retainer 316 and
secondary latch/verifier 318 in the manner described in connection with the embodiments of
Figs. 1-30. In this embodiment, however, when tube member 314 is fully inserted into connector
body 312, and releasably secured by the primary retainer 316 and secondary latch/verifier 318,
the second upset 393 is exposed outward of the connector body.

As illustrated in Figs. 31-34, the secondary latch/verifier 318 includes all of the elements
described in connection with the embodiment of Figs. 19-30. In addition, it includes a forwardly
directed support bar 346 extending forward parallel to the axis 324 of the connector body 312

that supports a transverse external latch/verifier 348. The external latch/verifier 348 and support
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bar 346 are connected to a strengthening web integrally molded to the bar 345, external
latch/verifier 348 and secondary latch/verifier 318,

As illustrated in Fig. 34, the external latch/verifier 348 extends radially from support bar
346 and terminates a transverse flange 352 having legs 353. The flange 352 includes an inner
curved surface 354 that is generally the same curvature as the outer cylindrical surface of tube
312. The transverse outer cxtent of the legs 353 have short curved segments 357 that have about
the same curvature as the outer curved surface of second upset 393,

The axial length of bar 346 and the radial length of external latch/verifier 348 is such that
when secondary latch/verifier 318 is in the latched position the inner curved surface 354 resides
in closely spaced facing relation to the male member 314 behind or outward of radial surface 397
of second upset 393. The flange defines a transverse abutment surface 358 positioned in axial
abutting relation to the annular outer radial surface 397 of male member 314. In the event that
the male member 314 is not fully inserted into the connector body 312 and the first upset is not
captured inward of the legs of the primary retainer 316 and the retainer beam of the secondary
latch/verifier 3 1‘8, the short curved segments 357 will contact the outer circumference of the
second upset 393 and provide a visual indication of the absence of a proper connection.

As best seen in Fig. 33, web 350 includes cut-out area 351 that provides clearance
between the web 350 and second upset 393 when the male member or tube 314 is fully inserted
into connector body 312. The connector body 312 includes a forward slot, such as slot 4]
illustrated in connection with the embodiment of Figs. 1-18 to accommodate the presence of web
350. Web 350 is slidable within the slot, radially of the inner bore of the connector body 312

with movement of secondary latch/verifier 318 between its latched and unlatched positions.
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Various features of the present invention have been explained with reference to the
embodiments shown and described. It must be understood that numerous modifications may be
made without departing from the spirit and scope of the invention as defined by the appended

claims.

Brief Description of the Drawings
Fig. 1 is an exploded view of a quick connector coupling according to the present
invention;
Fig. 2 is a perspective view of the female connector body of Fig. 1;
Fig. 3 is a side view of the female connector body of Fig. 2;
Fig. 4 is a rear view of the female connector body of Fig, 2;
Fig. 5 is a sectional view of the connecfor body of Fig. 4, taken through line 5-5;
Fig. 6 is a sectional view of the connector body of Fig. 3, taken through line 6-6;
Fig. 7 is a front view of the primary retainer of Fig. 1;
Fig. 8 is a side view of the primary retainer of Fig. 7;
Fig. 9 is a rear view of the primary retainer of Fig. 5;
Fig. 10 is a perspective view of the secondary latch/verifier of Fig. 1;

Fig. 11 is a top view of the secondary latch/verifier of Fig. 10;

Fig. 12 is a rear view of the secondary latch/verifier of Fig. 10;
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Fig. 13 is a side view of the secondary latch/verifier of Fig. 10;

Fig. 14 is a sectional view of the connector body of Fig. 1 with sealing elements in the
sealing chamber;

Fig. 15 is a side view of the coupling of Fig 1, with the primary retainer in the locked
position and the secondary latch/verifier in the unlatched position;

Fig. 16 is a sectional view of the coupling of Fig, 15, taken through line 16-16;

Fig. 17 is a sectional view of the coupling of Fig. 1, with the primary retainer in the
locked position and the secondary latch/verifier in the latched position; and

Fig. 18 is a sectional view of the coupling of Fig. 1, with the primary retainer in the
released position and the secondary latch/verifier in the unlatched position.

Fig. 19 is a plan view of another quick connector coupling arrangement embodying the
features of the present invention and possessing additional capability as compared to the quick
connector coupling of the embodiment of Figs. 1-18.

Fig. 20 is a sectional plan view of the quick connect coupling of Fig. 19 taken along the
Iine 20-20 of Fig. 19 illustrating the coupling components in a particular relationship during
completion of a connection to a fluid line.

Fig. 21 is a sectional plan view of the quick connector coupling of Fig. 19 taken along the
line 20-20 of Fig, 19 illustrating the coupling components in a different relationship during
completion of connection to a fluid line.

Fig. 22 is a perspective view of the connector body of the quick connector coupling of
Fig. 19.

Fig. 23 is a sectional side view of the connector body of the quick connector coupling of

Fig. 19
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Fig. 24 is a sectional plan view of the connector body of Fig. 23 taken along line 24-24 of

that figure.

Fig. 25 is a perspective \fiew of the primary retainer of the quick connector coupling of
Fig. 19.

Fig. 26 is a side view of the primary retainer of the quick connector coupling of Fig. 19.

Fig. 27 is a plan view of the primary retainer of the quick connector coupling of Fig. 19.

Fig. 28 ié a perspective view of the secondary latch/verifier of the quick connector
coupling of Fig. 19. |

Fig. 29 is a side view of the secondary latch/verifier of the quick connect or coupling of
Flg 19.

Fig. 30 is & plan view of the secondary latch/verifier of the quick connect or coupling of
Fig. 19.

Fig. 31 is a side view of a modified form of quick connector coupling embodying
principles of the present invention.

Fig. 32 is an end view of the quick commector coupling of Fig. 31.

Fig. 33 is a side view, in section, of the quick connector coupling of Fig. 31.

Fig. 34 isa fragmentary. view of a secondary latch/verifier component of the embodiment

of Fig. 31. .
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1. A quick connector coupling for forming a severable connection in a fluid line
comprising:

a connector body defining a through bore extending from a male reception end of said
connector body;

said body defining a retainer housing section having slots open to said through bore;

a primary retainer member to reieasably secure a tubular male member within said
connector body, releasably coupled to said connector body and including spaced apart legs
disposed within slots in said body, said legs being movable between a locked position and a
released position in which the spacing between said legs 1s increased; and

a separate secondary latch/verifier member releasably coupled to said connector body,
disposed within slots in said body and movable relative to said connector body toward and away
from said primary retainer between an unlatched position and a latched position.

2. A quick connector coupling as claimed in claim 1 wherein said legs include free
ends, and said secondary latch/verifier includes lateral portions comprising a pair of resilient
fingers extending from a connecting member, said fingers having free ends positioned laterally
outward of said {ree ends of said legs when said secondary latch/verifier is in said latched
position.

3. The quick connector coupling as claimed in claim 2 wherein said legs and said
fingers are sized such that said legs are movable from said locked position to said released
position only if said secondary latch/verifier is positioned in said unlatched position.

4, The quick connector coupling as claimed in claim 3 wherein on movement of said

secondary latch/verifier from said unlatched to said latched position said fingers of said
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secondary latch/verifier contact said free ends of said legs of said primary retainer if said legs are
in said released position, said contact preventing said secondary latch/verifier from being
positioned in said latched position.

5. The quick connector coupling as claimed in claim 2 wherein said legs are
connected by a cross member and are movable laterally between said locked and released
positions by pressing said cross member toward said connector body.

6. The quick connector coupling as claimed in claim 5 wherein said connector body
includes a top support member, a pair of side support members spaced therefrom and defining a
pair of top slots between said top support member and said side support members, said body
further includes a pair of center support members and a pair of bottom support members, said
center support members and said bottom support members defining a pair of side slots and a
bottom slot, said cross member of said primary retainer overlying said top support member with
said legs extending through said top slots, said free ends of said legs exposed in said side siots,
said connecting member of said secondary latch/verifier overlying said bottom slot with said
fingers disposed in said side slots.

7. A quick connector coupling as claimed in claim 6 wherein said bottom support
members include laterally directed locking ridges, said free end of said fingers each defining
hooks having notches, said notches releasably receiving said locking ridges when said secondary
latch/verifier is in said unlatched position.

8. A quick connector coupling as claimed in claim 7 wherein sad fingers include
retention lands, said retention lands receiving said locking ridges when said secondary

latch/verifier is in said latched position.
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9. A quick connector coupling as claimed in claim 8 wherein said fingers define
transition surfaces between said notches and said retention lands.

10. A quick connector coupling as claimed in ciaim 9 wherein said center support
members each define a locking shoulder and said free ends of said legs each define a latch, said
latch of cach said leg releasably secured to a locking shoulder of one of said center support
members when said primary:retainer is in said locked position,

11.  The quick connector coupling as claimed in claim 10 wherein said secondary
latch/verifier further includes a retainer beam slidable in said bottom slot, toward and away from
said through bore, and said retainer beam is of a length such that it is exposed in said through
bore when said secondary latch/verificr is in said latched position.

12. The quick connector coupling as claimed in claim 11 wherein said retainer beam
includes a radially inner tube facing surface to contact a male member when the male member
has not been sufficiently inserted into the connector body, and prevent said secondary
latch/verifier from being positioned to said latched position from said unlatched position.

13.  The quick connector coupling as claimed in claim 11 wherein said retainer beam
includes a surface for axial abutting contact with a male member movable into axial abutting
relationship with a male member when the male member is fully inserted into the connector
body.

14, The quick connector coupling as claimed in claim 12 wherein said retainer beam
includes a surface for axial abutting contact with a male member movable into axial abutting
relationship with a male member when the male member is fully inserted into the connector

body.
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15. The quick connector coupling as claimed in claim 11 wherein said retainer beam
includes an angled ramp surface facing toward said male member reception end of said
connector body and exposed in said through bore when said secondary latch/verifier is in said
latched position.

16.  The quick connector coupling as claimed in claim 135 wherein said angled ramp
surface is disposed at an angle of about 30° to the longitudinal axis of the through bore of said
connector body:.

17. The quick connector coupling as claimed in claim 1 wherein said secondary
latch/verifier further includes a retainer bearn slidable in one of said slots, toward and away from
said through bore, and said retainer beam is of a length such that it is exposed in said through
bore when said secondary latch/verifier is in said latched position.

18, The quick connector coupling as claimed in claim 17 wherein said retainer beam
includes la radially inner tube facing surface to contact a male member when the male member
has not been sufficiently inserted into the connector body, and prevent said secondary
latch/verifier from being positioned to said latched position from said unlatched position.

19, The quick connector coupling as claimed in claim 17 wherein said retainer beam
includes a surface for axial abutting contact with a male member movable into axial abutting
relationship with a male member when the male member is fully inserted into the connector
body.

20.  The quick connector coupling as claimed in claim 18 wherein said retainer beam
includes a surface for axial abutting contact with a male member movable into axial abutting
relationship with a male member when the male member is fully inserted into the connector

body.
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21.  The quick connector coupling as claimed in claim 17 wherein said retainer beam
includes an angled ramp surface facing toward said male member reception end of said
connector body and exposed in said through bore when said secondary latch/verifier is in said
latched position.

22.  The quick connector coupling as claimed in claim 21 wherein said angled ramp
surface is disposed at an angle of about 30° to the longitudinal axis of the through bore of said
connector body.

23. A quick connector coupling as claimed in claim 17 wherein one of said slots
defined by said connector body is “T” shaped in cross section and said retainer beam of said
secondary latch/verifier is *“I™ shaped in cross section, said retainer beam being slidably
supported in such slot.

24. A quick connector coupling as claimed in claim 23 wherein said retainer beam
extends from a connection member and said secondary latch/verifier including a pair of resilient
fingers extending_ from said connection member in the same direction as said retainer beam.

25.  The quick connector coupling as claimed in claim 24 wherein said retainer beam
includes an angled ramp surface facing toward said male member reception end of said
connector body.

26.  The quick connector coupling as claimed in claim 25, wherein said angled ramp
surface is disposed at an angle of about 30° to the longitudinal axis of the through bore of said
connector body.

27.  The quick connector coupling as claimed in claim 1 wherein said secondary

latch/verifier further includes a rim, said rim axially positions said secondary latch/verifier
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relative to said connector body.
0
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28. A coupling as claimed in claim 27 wherein said secondary latch/verifier includes
a tube verifier, satd tube verifier including a curved surface adapted to be positioned in closely
spaced facing relation to said the male member outward of said connector body when said
secondary latch/verifier is in said latched position.

29. A quick connector coupling for forming a severable connection in a fluid line
comprising:

a connector body defining a through bore extending from a male reception end of said
connector body;

said body defining a retainer housing section having slots open to said through bore;

a primary retainer member to releasably secure a tubular male member within said
connector body releasably coupled to said connector body and including spaced apart legs
disposed within slots in said body, said legs being movable between a locked position and a
released position in which the spacing between said legs is increased; and

a separate secondary latch/verifier member releasably coupled to said connector body,
and movable from an unlatched position to a latched position relative to said connector body,
said secondary latch/verifier including a retainer beam disposed in a slot in said body, said beam
is of a length such that 1t is exposed in said through bore when said secondary latch/verifier is in
said latched position. |

30.  The quick connector coupling as claimed in claim 29 wherein said retainer beam
includes a radially inner facing surface to radially contact a male member when the male
member has not been sufficiently inserted into the connector body, and prevent said secondary

latch/verifier from being positioned to said latched position from said unlatched position.
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31.  The quick connector coupling as claimed in claim 3¢ wherein said retainer beam
includes a surface for axial abutting contact movable into axial abuiting relationship with a male
member when the male member is fully inserted into the connector body.

32, The quick connector coupling as claimed in claim 31 wherein said legs of said
primary retainer include surfaces for axial abutling relation to said upset when said tubular
member is fully inserted into said through bore,

33, The quick connector coupling as claimed in claim 29 wherein said retainer beam
includes an angled ramp surface facing toward said male member reception end of said
connector body and exposed in said through bore when said secondary latch/verifier is in said
latched position.

34, The quick connector coupling as claimed in claim 33 wherein said angled ramp
surface is disposed at an angle of about 30° to the longitudinal axis of the through bore of said
connector body.

35. A quick connector coupling as claimed in claim 29 wherein one of said slots
defined by said connector body is “T" shaped in cross section and said retainer beam of said
secondary latch/verifier is “T” shaped in cross section, said retainer beam being slidably
supported in such slot.

36. A quick connector coupling as claimed in claim 29 wherein said retainer beam
extends from a connection member and includes a pair of resilient fingers extending from said
connecting member in the same direction as said retainer beam.

37.  The quick connector coupling as claimed in claim 1 further including a male
member extending into said male reception end of said connector body and into said through

bore, said male member having a tubular surface and an annular upset having a greater diameter
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than said tubular surface, said legs of said primary retainer releasably retaining said tubular
member within said connector body when in said locked position.

38.  The quick connector coupling as claimed in claim 6 further including a male
member extending into said maie reception end of said connector body and into said through
bore, said male member having a tubular surface and an annular upset having a greater diameter
than said tubular surface, said legs of said primary retainer releasably retaining said tubular
member within said connector body when in said locked position.

39.  The quick connector coupling as claimed in claim 11 further including a male
member extending into said male reception end of said connector body and into said through
bore, said male member having a tubular surface and an annular upset having a greater diameter
than said tubular surface, said legs of said primary retainer releasably retaining said tubular
member within said connector body when i said locked position. |

40.  The quick connector coupling as claimed in claim 17 further including a male
member extending into said male reception end of said connector body and into said through
bore, said male member having a tubular surface and an annular upset having a greater diameter
than said tubular surface, said legs of said primary retainer releasably retaining said tubular
member within said connector body when in said locked position.

41.  The quick connector coupling as claimed in claim 25 further including a male
member extending into said male reception end of said connector body and into said through
bore, said male member having a tubular surface and an annular upset having a greater diameter
than said tubular surface, said legs of said primary retainer releasably retaining said tubular

member within said connector body when in said locked position.
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42.  The quick connector coupling as claimed in claim 29 further including a male
member extending into said male reception end of said connector body and into said through
bore, said male member having a tubular surface and an annular upset having a greater diameter
than said tubular surface, said legs of said primary retainer releasably retaining said tubular
member within said connector body when in said locked position.

43.  The quick connector coupling as claimed in claim 33 further including a male
member extending into said male reception end of said connector body and into said through
bore, said male member having a tubular surface and an annular upset having a greater diameter
than said tubular surface, said legs of said primary retainer releasably securing said tubular
member within said connector body when in said locked position.

44,  The quick connector coupling as claimed in claim 37 wherein said tubular male
member includes a second upset spaced from said first upset and exposed outward of said male
member reception end of said connector body when said male member is fully inserted in said
through bore and said secondary latch verifier includes a transverse flange having an inner
curved surface, said surface positionable in closely spaced facing relation to said tubular male
member only if said tubular male member is fully inserted into said through bore and said
secondary latch/verifier is in said latched position said transverse flange including a surface in
axial abutting cbntaoi with said second upset when said secondary latch/verifier is in said latched
position,

45,  The quick connector coupling as claimed in claim 37 wherein said legs of said
primary retainer include surfaces for axial abutting relation to said upset when said tubular

member is fully inserted into said through bore.
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46.  The quick connector coupling as claimed in claim 38 wherein said legs of said
primary retainer include surfaces for axial abutting relation to said upset when said tubular
member is fully inserted into said through bore.

47.  The quick connector coupling as claimed in claim 42 wherein said legs of said
primary retainer include surfaces for axial abutting relation to said upset when said tubular

member is fully inserted into said through bore.

Abstract of the Disclosure

In order to facilitate improvement on easy release without
gignificantly increasing the complexity, there is provided a
guick connector cecupling comprising a female connector body,

a tubular male membax,
a primary retainer and a secondary latch/verifier. The female connector body has a through bore
and transverse slots open to the bore. The male tubuiar member with an annular upset extends
into the through bore. The primary retainer is disposed within the slots and releasably connects
the male member to the connector body. ;fhe secondary latch/verifier is disposed in the slots
and is releasably coupled to the connector body and moveable between latched position in which
it precludes release of the primary retainer and an unlatched position. In one form, the secondary
latch includes z; retainer beam arranged to move the secondary latch to ifs unlatched position on
insertion of the male member, In another form the secondary latch/verifier includes externally

positioned verifier and additional latch to releasably retain the male member.

[_R&presenta tive Drawing}
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