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TITLE OF APPLICATION:
IMPROVED END CONNECTOR ASSEMBLY

CROSS-REFERENCE TO RELATED APPLICATIONS

This application claims the priority of United States provisional
application Serial No. 60/181,006, filed February 8, 2000. The entire

disclosure of the provisional application, referred to above, is hereby

incorporated by reference.

BACKGROUND QF THE INVENTION

The present invention relates to end connector assemblies that are
adapted to be connected with and disconnected from the ball of a ball stud,
and_ more particularly, to end connector assemblies that are adapted for use
with gas springs employed in automotive applications.

End connector assemblies have been used for years in many
applications. These assemblies have been and are utilized to mechanically
interconnect relatively movable parts. Increasingly, such assemblies have
been employed for use with gas springs in the automotive field, where the gas
springs are utilized to control the positioning of relatively movable parts.
Examples of end connector assemblies, which are usable in automotive
applications, are disclosed in U.S. Patent Nos. 5,372,446; 5,417,512; and
5,676,484. The disclosures of these patents are incorporated herein by
reference.

In end connector assemblies currently being used with gas springs in

automotive applications, the ball of a ball stud is inserted into the connector
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body along a path normal to the longitudinal axis of the gas spring, that is, the
axis of the gas spring shaft. In most current connector assemblies, once the
connector body has properly engaged onto the ball, a tool is required to
remove the connector assembly from the ball st’ud. The structures of currently
available gas spring cohnector assemblies make It inconvenient, time
consuming and difficult for a person to remove a gas spring end connector
assembly from a ball stud.

An example of a situation of where the facile removal of a gas spring
end connector assembly from a ball stud would be particularly desirable and
helpful is where the gas spring is used to control the positioning of a tonneau
cover or lid such as those used to cover the bed of a pickup truck. When the
gas spring is fully extended, the tonneau cover is opened to a given angle.
Removal of the gas spring end connector assembly would allow the cover to
be raised more fully so as to provide more open space for loading and
unloading the pickup truck bed. This full raising of the tonneau cover requires
a temporary disconnection of one of the gas spring end‘ connector
assemblies. Additionally, full removal of the tonneau cover is sometimes
desired in order to transport large loads in the truck bed. This also requires
temporary disconnection of one of the gas spring end connector assemblies.

Gas springs are frequently installed on vehicles so as to be close as
possible to adjacent parts of the vehicle and as unobtrusive as practicable.
Having to disconnect and reconnect a connector assembly to the ball stud by
moving the connector body along a path generally parallel to the longitudinal

axis of the ball stud is often difficult and time consuming.
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A need has long existed for an end connector assembly that could be
conveniently and facially disconnected from and then reconnected with a ball
stud in the “field” and by movement along a path substantially parallel with the
longitudinal axis of the gas spring on which the connector assembly is

mounted.

SUMMARY OF THE INVENTION

In principal aspects, the improved end connector assembly of the
present invention allows for the body of the connector assembly to be
connected with, disconnected from and re-connected with the ball on a ball
stud with a minimum of effort and time and by moving the connector assembly
along a path generally aligned with or parallel with the longitudinal axis of the
gas spring, that is, the longitudinal axis of the gas spring shaft. This invention
IS particularly advantageous when one desires to raise a tonneau cover
beyond its normally fully-opened position — as when one desires to load
and/or unload oversized cargo into or from the pickup truck bed — since the
connector body may be easily disconnected from the fixed ball stud and then
later re-connected with the fixed ball stud when the cover is to be lowered
back to its normal, fully opened position.

A novel retainer clip or gate, which is disposed In the front of the
connector body, is readily movable between a first or open position and a
second or closed position. In its open position, the retainer clip permits the
connector body to be moved, relative to the ball, in a direction generally
parallel to the longitudinal axis of the gas spring. In its closed position, the

retainer clip prevents the ball from being withdrawn from within the connector
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body. The retainer clip includes a “handle” that facilitates movement of the
retainer clip between the opened and closed positions and also includes a
detent, which cooperates with detent portions on the connector body, to retain
the retainer clip selectively in either its open or closed position. In other
words, the retainer clip may be moved between its open and closed positions
and retained In a selective one of these positions simply by grasping the
handle and without the need to use tools.

Accordingly, a primary object of the present invention is to provide an
improved end connector assembly where the connector assembly may be
easily and readily disconnected and re-connected with a ball stud.

Another object of the present invention is to provide an improved end
connector assembly where the connector body Is adapted to be connected
with a ball, which has a predetermined diameter and which is on the end of a
ball stud shaft; where the connector body is adapted to be connected with the
end of a gas spring; where the connector body has an interior ball receiving
socket cavity; where the connector body includes a generally first or front
surface, that is, a surface which faces away from the gas spring when the
connector body Is connected with the gas spring; where this front surface
Includes a first opening which has a congruent shape and dimensions so that
the ball and the adjacent portion of the ball stud shaft may pass through the
first opening and into and out of the socket cavity along a path generally
parallel with the longitudinal axis of the gas spring; and where a retainer clip
may be connected with the connector body so as to selectively move between

a first or open position in which the ball may pass into or out of the socket
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cavity through the first opening and a second or closed position in which the
retainer clip prevents the passage of the ball out of the socket cavity through
the first opening. A related object of the present invention is to provide an
improved end connector assembly, as described, where the connector body
includes a second surface that is adjacent the first surface and is disposed at
an angle with respect to the longitudinal axis of the gas spring when the
connector body is mounted on the gas spring and that includes a first slot
which has a transverse dimension greater than that of the transverse
dimension of the adjacent portion of the shaft portion of the ball stud and
which extends from the first surface to adjacent the socket cavity.

Still another object of the present invention is to provide an improved
end connector assembly, as described, where the retainer clip has a first
section and a second section: where each of the sections have a first end and
a second end; where in the first ends of the first and second sections are
jointed by a hinge portion so that the retainer clip has a generally U-shaped
cross section; where a portion of the socket cavity has a diameter
substantially equal to that of the predetermined diameter of the ball, and
where a portion of the second section has a shape that generally conforms to
the outer shape of the ball so that the ball is held in the socket cavity portion
when the ball is in the socket cavity and when the retainer clip is in its second
or closed position.

Yet another object of the present invention is to provide a improved
end connector assembly, as described, where the connector body includes a

second slot that extends adjacent the first surface; where the second slot
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extends from a third surface, which is adjacent to the first surface, toward the
second surface, and where the second section of the. retainer clip 1s disposed
or mounted in the second slot when the retainer clip is in its first or open
position.

A further object of the present invention is to provide an improved end
connector assembly, as described; where the retainer blip includes a detent
portion; where.the connector body includes a first detent portion; and where
the retainer clip detent portion cooperates with the connector body's first
detent portion when the retainer clip is in the first position so as to normally
retain the retainer clip in the first position; where the connector body has a
second detent portion; and where the retainer clip detent portion cooperates
with the second detent portion of the connector body so as to normally retain
the retainer clip in the second position.

These and other 6bjects, benefits and advantages of the present
invention will become apparent to those having skill in this art from the
following description of the preferred embodiment of the present invention,

taken in conjunction with the following drawings.

BRIEF DESCRIPTION OF THE DRAWINGS
FIGURE 1 is a partial perspective view of an end connector assembly
of the present invention, showing the position of the assembly, relative to a
ball on the end of a ball stud, as the assembly is about to connect to (or has

just been disconnected from) the ball;
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FIGURE 2 is a partial, longitudinal, axial cross-sectional view of the
connector assembly of the present invention where the retainer clip in its open
position;

FIGURE 3 Is a view similar to FIGURE 2 where the retainer clip in its
closed position;

FIGURE 4 is a plan view of the front or ball entry/ball withdrawal end of
the connector body of the present invention;

FIGURE 5 1s a side elevational view of the retainer clip of the present
invention;

FIGURE 6 is a top elevational view of the retainer clip of FIGURE 5;

FIGURE 7 is a rear or ball-engaging-side elevational view of the
retainer clip of FIGURE 5; and

FIGURE 8 is a bottom elevational view of the retainer clip of FIGURE

In the following detailed description of the preferred embodiment of the
present invention, spatially orienting terms are used, such as “upper,” “lower,”

1} K«

“top,” "bottom,” “front,” “rear,” “inner,” “outer,” “upward,” “downward,” “vertical,”
*horizontal,” and the like. It is to be understood that these terms are used for
convenience of description of the preferred embodiment with reference to the
views shown in the drawings. These terms do not necessarily describe the

absolute location in space that any part, etc. so described, must or would

assume In actual use.
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DESCRIPTION OF THE PREFERRED EMBODIMENT
Referring now to FIGURE 1, an end connector assembly 12 of the
present invention is shown in a position where the assembly 12 is able to be

readily connected with a ball 14 that is on the end of an integral ball stud 16.

The ball 14 has a predetermined diameter and is supported on a base portion

18 of the ball stud 16 by a shaft portion 22. The ball stud 16 is secured to a
relatively fixed surface 24 that may, for example, be a part of the bed of the
pickup truck.

The assembly 12 includes a connector body or housing 26 that has a
ball receiving socket cavity 28. The connector body 26 is preferably zinc die
cast but, of course, could be made of other suitable materials and methods,
such as from a strong, moldable plastic material.

An opening 32 In the front or first surface 34 of the connector body 26
has a size and shape and is dimensioned so as to permit the ball 14 to easily
pass through the opening 32 and into or from the socket cavity 28. A second
or rear surface 36 of the connector body 26 includes a threaded counterbore
38. The distal end of a reciprocally movable shaft 42 of a gas spring (shoWn
diagrammatically at 44) may be threaded into the counterbore 38 so that the
longitudinal axis of the shaft 42, and thus the longitudinal axis of the gas
spring 44, are aligned with the longitudinal axis of the connector body 26.

One of the principal advantages of the assembly of the present
iInvention is that the connector assembly 12 may be readily connecfed to or
disconnected from the ball 14 of the ball stud 16 by moving the assembly 12

(and the connector body 26) in a direction parallel with the longitudinal axis of



10

15

20

CA 02400533 2002-08-07

WO 01/59347 PCT/US01/04234

9

the gas spring 44. More particularly, the connector body 26 may be moved,
relative to the ball 14, along a path perpendicular to the longitudinal axis of the
pall stud 16 so that the ball 14 may pass through the opening 32 in the front
surface 34 and into the ball receiving socket cavity 28. Similarly, the bali 14
may be withdrawn from the socket cavity 28 through the opening 32 by
relatively moving the connector body 26 in the opposite direction, that is, by
moving the connector body away from the ball 14 along a path parallel to the
longitudinal axes of the gas spring 44 and the connector body 26.

Referring now to FIGURES 2 and 3, a portion 45 of the ball receiving
socket cavity 28 has a spherical shape and is dimensioned generally the
same as the outer shape and dimension of the ball 14. The surface portion
45 is generally adjacent the rear surface 36 and generally faces the front
surface 34. When the ball 14 i1s in the socket cavity 28, it presses against the
surface portion 45, as explained below, so as to eliminate possible vibrational
noise due to relative movement between the ball 14 and the connector body
20.

A horizontal slot 48 Is located in the bottom or third surface 46 of the
connector body 26. The slot 48 extends from the front surface 34 to just
beyond the socket ca\}ity 28 and communicates with the opening 32. The
slot's longitudinal axis is aligned with the longitudinal axis of the connector
body 26. The transverse width or side-to-side dimension of the slot 48 is
slightly larger than the shaft portion 22, adjacent the ball 14, such that when
the ball 14 is introduced into or removed from the socket cavity 28, the shaft

portion 22 may be accommodated within the slot 48.
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A second, vertical slot 52 begins in the upper or top wall 54 of the
connector body 26 and extends downwardly through the upper portions of the
connector body’s side walls 56. The slot 52 is disposed adjacent and
substantially parallel with the front surface 34 and communicates, at its lower
end, with the socket cavity 28.

A retainer clip or gate 62, which is best illustrated in FIGURES 5-8, is
utilized to selectively either retain the ball 14 within the socket cavity 28 or to
permit the ball to be introduced into or to be withdrawn from the socket cavity
28 through the opening 32. More specifically and as shown in FIGURES 2
and 3, when the retainer clip 62 is in its first or open position, as illustrated Iin
FIGURE 2, the ball 14 may easily pass into and out of the cavity 28 through
the opening 32. Alternatively, when the retainer clip 62 is Iin its closed or
second position, as illustrated in FIGURE 3, the retainer clip prevents the ball
14 from being removed from (or from entering into) the socket cavity 28
through the opening 32.

As best shown in FIGURES 5-8, the retainer clip 62 may preferably be
made from tempered steel (Rockwell hardness C50) although it could also be
made of other suitable materials. The retainer clip includes a front or first
section 64 and a second or.rear section 66. The first or upper ends of the
sections 64 and 66 are joined by an integral, central hinge section or portion
68. As illustrate‘d in FIGURES 2 and 3, the rear section 66 is disposed within
the slot 52, and the front section 64 Is disposed adjacent to and abutting the
front surface 34. The lower ends 72 and 74 of the sections 64 and 66,

respectively, tend to have spring-like flexibility such that when these section
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ends are moved from the position shown in FIGURE 5, they tend to return to
that position.

The lower end 72 of the front section 64 is divided into three “paddle”-
like portions: a central portion 78 and two side portions 82 and 84. The lower
ends of the side portions 82 and 84 each have a curved, generally “V” shaped
“loggle” or detent 86 and 88, respectively. The detents 86 and 88 are
disposed slightly inwardly (that is, toward the rear section 66) from the plane
of the rest of the portions 82 and 84. When the retainer clip 62 is Iin a
“relaxed” state (that is, when it is not mounted on the connector body), the
distance between the detents 86 and 88 and the rear section 66 is less than
the thickness of the portion of the connector body between the slot 52 and the
front surface 34. Hence, wheh the retainer clip 62 is mounted in the slot 52,
the detents 86 and 88 are “sprung” and forced against the front surface 34.

The front surface 34 includes a laterally spaced, upper pair of detent
receiving grooves 92 and 94 and a laterally spaced, lower pair of detent
receiving grooves 96 and 98. The grooves 92, 94, 96 and 98 are located, on
the front surface 34, above and below, respectively and on opposite sides of
the opening 32. The grooves 92-98 are horizontally disposed and are sized
so that they may be selectively engaged by the detents 86 and 88. More
particularly, the detents 86 and 88 resiliently engage the slots 96 and 98,
respectively, when the retainer clip 62 is in its closed (FIGURE 3) position.
Similarly, when the retainer clip 62 is in its open (FIGURE 2) position, the
detents 86 and 88 resiliently engage the grooves 92 and 94, respectively.

The engagement between the detents 86 and 88, and the grooves 92, 94 or
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96, 98 hold the retainer clip 62 in its open or closed position, as the case may
be.

The lower end of the central portion 78 of the front section 64 is curved
so as to define a generally “U” shaped “tongue” or handle 100 for use in
moving the retainer clip 62 between its open and its closed positions, as
shown in FIGURES 3 and 2, respectively. When the retainer clip is in its open
position, the rearwardly directed, distal end 102 of the handle 100 abuts an
upper portion of the opening 32 so as to prevent further upward movement of
the retainer clip relative to the connector. The retainer clip 62 may, however,
be removed, if desired, from the connector body 26 by pulling the handle 100
away from the rear section 66 so that the end 102 “clears” the opening 32 in
the front surface 34. Because of the inherent spring biasing effect of the
hinge section 68, a positive, relatively strong pulling force on the handle 100 is
required to effect the removal of the retainer clip 62 from the connector
housing 26, but no tools are needed.

The rear section 66 of the retainer clip 62 includes a ball supporting
protrusion 104. More specifically, the protrusion 104 includes side portions
106 and 108 and a central portion 112. The rearwardly facing or ball facing
surfaces of the portions 106, 108 and 112 are curved and dimensioned so
that they conform to the spherical surface of the ball 14 when the ball 14 is
within the socket cavity 28. The dimensions of the protrusion 104, the ball 14
and the socket cavity 28 are such that when the ball 14 is in the socket cavity
28 and the retainer clip 62 is in its closed position, the ball rests between

portions 106 and 108 and the portion 112 contacts the surface of the balls 14
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and hold the ball 14 firmly against the spherical portion 45 of the socket cavity
28.

While the preferred embodiment of the present invention has been
described and illustrated above, it should be understood that the present
Invention is not limited to this preferred embodiment, since modifications can
be made by those skilled in the art, particularly in light of the foregoing
teachings. It is therefore contemplated that the appended claims will include
all such modifications, which come within the spirit and the scope of the

present invention.
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| CLAIM:

1. An improved end connector assembly that is adapted to be connected
with and disconnected from a ball on the end of a ball stud, where the ball has
a predetermined diameter and where the shaft portion of the ball stud, which
Is adjacent the ball, has a smaller transverse dimension than the
predetermined diameter of the ball, and that is adapted to be connected with
the end of a gas spring, where the gas spring has the longitudinal axis, the
captive ball and end connector assembly comprising:

a connector body that has an interior, ball receiving socket cavity; that
Includes a first surface, which faces generally away from the gas spring when
the connector body is connected with the gas spring; and that has a first
opening In the first s'un‘ace, with the first opening having a shape and
dimensions so that the ball and the adjacent shaft portion of the ball stud may
selectively pass through the first opening from the exterior of the connector
body Iinto the socket cavity and from the socket cavity to the exterior of the
connector body along a path generally parallel with the longitudinal axis of the
gas spring; and

a retainer clip that may be connected with the connector body so as to
be selectively moved between a first position, where the ball may pass
through the first opening, and second position, where the retainer clip
prevents the passage of the ball out of the socket cavity through the first

opening.
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2. The improved end connector assembly as described in claim 1 wherein
the connector body includes a second surface that is adjacent to the first
surface, that is disposed at an angle with respect to the longitudinal axis of the
gas spring when the connector body is connected with the gas spring, and
that includes a first slot which has a transverse dimension greater than that of
the transverse dimension of the adjacent shaft portion of the ball stud and

which extends between the first surface and adjacent the socket cavity.

3. The improved end connector assembly as described in claim 2 wherein
the plane of the first opening in the first surface is generally perpendicular to

the longitudinal axis of the gas spring.

4, The improved end connector assembly as described in claim 2 wherein

the plane of the first slot is generally parallel to the longitudinal axis of the gas

spring.

5. The improved end connector assembly as described in claim 2 wherein
the plane of the first opening in the first surface is perpendicular to the
longitudinal axis of the gas spring; and wherein the plane of the first slot Is

parallel to the longitudinal axis of the gas spring.

6. The improved end connector assembly as described in claim 1 wherein
a portion of the socket cavity has a diameter substantially equal to that of the

predetermined diameter of the ball; and wherein the retainer clip includes a
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portion that is disposed adjacent to and serves to hold the ball against the
socket cavity portion when the retainer clip is in the second position and when

the ball is in the socket cavity.

7. The improved end connector assembly as described in claim 1 wherein
the retainer clip includes a detent portion; wherein the connector body
includes a first detent portion; and wherein the retainer clip detent portion
cooperates with the connector body first detent portion when the retainer clip

is in the first position so as to normally retain the retainer clip in the first

position.

8. The improved end connector assembly as described in claim 7 wherein
the connector body has a second detent portion; and wherein the retainer clip
detent portion cooperates with the second detent portion of the connector

body so as to normally retain the retainer clip in the second position.

9. The improved end connector assembly as described in claim 1 wherein
the retainer clip includes a handle portion for use in moving the retainer clip

between the first and second portions.

10. The improved end connector assembly as described in claim 1 wherein
the retainer clip includes a first section and a second section; wherein each of

the first and second sections have a first end and a second end: and wherein
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the first ends of the first and second sections are joined by a hinged portion so

that the retainer clip has a generally U-shaped, cross-section.

11. The improved end connector assembly as described in claim 10
wherein the retainer clip includes a detent portion adjacent the second end of
the first section; wherein the connector body includes a first deteht portion;
and wherein the retainer clip detent portion cooperates with the connector
body first detent portion when the retainer clip is in the first position so as to

normally retain the retainer clip in the first position.

12. The improved end connector assembly as described in claim 11
wherein the connector body has a second detent portion; and wherein the
retainer clip detent p.ortion cooperates with the second detent portion of the
connector body so as to normally retain the retainer clip in the second

position.

13. The improved end connector assembly as described in claim 10
wherein a portion of the socket cavity has a diameter substantially equal to
that of the predetermined diameter of the ball; and wherein the second section
of the retainer clip includes a portion that is disposed adjacent to and serves
to hold the ball against the socket cavity portion when the retainer clip is in the

second position and when the ball is in the socket cavity.
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14. The improved end connector assembly as described Iin claim 10
wherein the connector body includes a third surface adjacent the first surface;
wherein the connector body includes a second slot that is adjacent the first
surface; wherein the second slot extends from the third surface toward the
second surface; and wherein the second section of the retention clip is

mounted within the second slot when the retainer clip is in the first position.

15. The improved end connector assembly as described in claim 14
wherein the first section of the retainer clip is disposed adjacent the first
surface; and wherein the hinge portion of the retainer clip is disposed between
the second slot and the first surface and adjacent the third surface when the

retainer clip is in the first position.

16. The improved end connector assembly as described in claim 2 wherein
the retainer clip includes a first section and a second section; wherein each of
the first and second sections have a first end and a second end; and wherein
the first ends of the first and second sections are joined by a hinged portion so

that the retainer clip has a generally U-shaped cross-section

17. The Improved end connector assembly as described in claim 16
wherein the connector body includes a third surface adjacent the first surface;
wherein the connector body includes a second siot that is adjacent the first

surface; wherein the second slot extends from the third surface toward the
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second surface; and wherein the second section of the retention clip is

mounted within the second slot when the retainer clip is in the first position.

18. The improved end connector assembly as described Iin claim 17
wherein the plane of the first opening in the first surface is generally
perpendicular to the longitudinal axis of the gas spring; wherein the plane of

the first slot is generally parallel to the longitudinal axis of the gas spring.

19. The improved end connector assembly as described in claim 18
wherein the retainer clip includes a detent portion adjacent the second end of
the first section; wherein the connector body includes a first detent portion;
and wherein the retainer clip detent portion cooperates with the connector
body first detent portion when the retainer clip is in the first position so as to

normally retain the retainer clip in the first position.

20. The improved end connector assembly as described in claim 19
wherein the connector body has a second detent portion; and wherein the
retainer clip detent portion cooperates with the second detent portion of the
connector body so as to normally retain the retainer clip in the second

position.

21. The Improved end connector assembly as described in claim 10
wherein a portion of the socket cavity has a diameter substantially equal to

that of the predetermined diameter of the ball; and wherein the second section
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- of the retainer clip includes a portion that is disposed adjacent to and serves

to hold the ball against the socket cavity portion when the retainer clip is in the

second position and when the ball is in the socket cavity.
22. The improved end connector assembly as described in claim 21
wherein the first section of the retainer clip includes a handle portion for use In

moving the retainer clip between the first and second positions.

23.  An improved retainer clip for use with an end connector assembly that

is adapted to be connected with and disconnected from a ball on the end of a

ball stud, where the ball has a predetermined diameter and where the shaft
portion of the ball stud, which is adjacent the ball, has a smaller transverse
dimension than the predetermined diameter of the ball, and that is adapted to
be connected with the end of a gas spring, where the gas spring has the
longitudinal axis; where the captive ball and end connector assembly includes
a connector body that hés an interior, ball receiving socket cavity; that
includes a first surface, which faces generally away from the gas spring when
the connector body is connected with the gas spring; and that has a first
opening in the fir.st surface, with the first opening having a shape and
dimensions so that the ball and the adjacent shaft portion of the ball stud may
selectively pass through the first opening from the exterior of the connector
body into the socket cavity and from the socket cavity to the exterior of the
connector body along a path generally parallel with the longitudinal axis of the

gas spring; the improved retainer clip having a body that may be connected
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with the connector body so that the retainer clip may be selectively moved
between a first position, where the ball may pass through the first opening,

and second position, where the retainer clip prevents the passage of the ball

out of the socket cavity through the first opening.

24. The improved retainer clip as described in claim 23 wherein the
retainer clip includes a detent portion; wherein the connector body includes a
first detent portion; and wherein the retainer clip detent portion cooperates
with the connector body first detent portion when the retainer clip is in the first

position so as to normally retain the retainer clip in the first position.

25. The improved retainer clip as described in claim 24 wherein the
connector body has a second detent portion; and wherein the retainer clip
detent portion cooperates with the second detent portion of the connector

body so as to normally retain the retainer clip in the second position.

26. The improved retainer clip as described in claim 23 wherein the
retainer clip includes a handle portion for use in moving the retainer clip

between the first and second positions.

27. The improved retainer clip as described in claim 23 wherein the
retainer clip includes a first section and a second section; wherein each of the

first and second sections have a first end and a second end; and wherein the
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first ends of the first and second sections are joined by a hinged portion so

that the retainer clip has a generally U-shaped, cross-section.

28. The improved retainer clip as described in claim 27 wherein the
retainer clip includes a detent portion adjacent the second end of the. first
section; wherein the connector body includes a first detent portion; and
wherein the retainer clip detent portion cooperates with the connector body

first detent portion when the retainer clip is in the first position so as to

normally retain the retainer clip in the first position.
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