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PANEL FASTENER WITH SPRING RETAINING RING

BACKGROUND OF THE INVENTION

FIELD OF THE INVENTION

The invention relates to panel fasteners; and, more particularly, to a captive
panel fastener having a spring retaining ring retaining the fastener in a hold out position

in a panel.

RELATED ART

Captive panel fasteners are well known in the aircraft art. For example, in
U.S. Patent No. 3,995,675 to Cosenza, there is described a captive pgnel fastener
assembly wherein a retaining ring with inwardly extending tabs slidably ride along the
body of a stud, the tabs entering splines extending lengthwise of the stud. A knurled
plug is press-fit into a bore at the nose of the stud after insertion of the stud through a
hole in a panel and after placement of the ring on the stud. This retains the ring to the
stud and allows a more rigid and closely fitting retaining ring to be used as a
captivating means of the stud to the panel. The retaining ring is more resistant to
accidental displacement than more flexible retaining rings.

In U.S. Patent No. 4,828,442, there is disclosed a captive panel fastener
assembly having an integral hold out spring and built-in stop ring provided on a
threaded bolt. The bolt is adapted to be inserted through a hole in a panel. The hold
out spring and built-in stop ring are inserted into a bore in the bolt, the hold out spring
portion extending out of a slot in the bolt and the built-in stop ring portion enters a
groove adjacent the nose of the bolt. In one embodiment of the invention, a washer

having inwardly extending tabs is installed on the shank of the bolt prior to insertion of
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the built-in stop ring portion, the tabs riding in grooves extending along the outer body
of the bolt and stopped in their downward movement by engagement with the built-in
stop ring portion.

In U.S. Patent No. 5,399,053, there is disclosed is a fastener assembly for
joining a panel to a sub-panel comprising a receptacle assembly having a threaded stud
secured to the undersurface of the sub-panel. The assembly includes a bolt having an
enlarged head at one end and a nose at the other end. The panel has a countersunk
opening aligned with an opening in the sub-panel. The bolt is threaded for threaded
engagement to the stud. The body of the bolt includes a plurality of spaced grooves
extending longitudinally along the outer surface of the bolt body. A retainer surrounds
the bolt body having spaced ears riding in the grooves and a stop in a groove adjacent
the nose of the bolt stops the downward movement of the retainer. A cup member
surrounds the retainer thereby protecting the retainer during its movement along the
grooves. A similar arrangement is disclosed in U.S. Patent No. 4,948,316. All of the
foregoing patents require a stop on the shaft of the bolt to prevent the retainer from
exiting off the bolt shaft.

In U.S. Patent No. 4,911,726 to Warkentin, there is disclosed an elongated
fastener engagable with a retaining ring to secure the fastener to a panel. The fastener
includes a first set of uniformly-spaced splines extending along its external surface and
terminating at an end of the fastener opposite an enlarged head. A second set of
longitudinal splines is interleaved with the first set, these second splines being closed at
their opposite ends. A separate crossover slot connects together each associated pair of

open-end and closed-end splines. A retainer ring having inwardly-projecting tabs is
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slid onto the fastener with its tabs engaging the first set of open-end splines and the
retaining ring is thereafter rotated to slide the tabs across the crossover slots to the
closed-end splines. The depth of the crossover slots is less than the depth of the closed-
end splines, such that the retaining ring must expand or flex outwardly when the tabs
are slid across the slots. A special insertion tool is used to secure the retaining ring in
place and has a general cylindrical shape and an opening in one end for receiving the
fastener. The end of the tool is notched to engage the retaining ring tabs, and the tool
wall is sufficiently thin to fit between the fastener and the retaining ring.

Although this patent eliminates the need for a stop on the shaft of the bolt, a
special insertion tool is needed to secure the retaining ring in place. Further, the bolt
must be carefully machined to provide the appropriate crossover slots.

In U.S. Patent No. 2,815,789 to Hutson et al, there is disclosed a nut retainer
which is known as the Milson panel fastener. This fastener uses a spring-like ring on
the bolt body which resiliently grips the body of the bolt to hold the bolt in a hold out
position with respect to the panel in which it is installed when the ring is held to the
panel. However, the Milson-type ring does not have the required strength and does not
adapt itself to angular movements of the bolt. Although other solutions have been
proposed over the years, as discussed above, they are generally more expensive than
the Milson-type ring but heretofore no one has been able to solve the problems inherent
in the Milson-type ring.

There is a need for a panel fastener having a retaining ring adapted to be
slidably mounted thereon which resiliently holds the bolt to a panel or the like. Such a

fastener should not require a special tool to assemble the ring to the fastener nor require
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careful machining of the ring or the bolt body and retain its resiliency during repeated

usage. It should also readily compensate for angular adjustments of the body.

SUMMARY OF THE INVENTION

It is an object of this invention to provide a spring fastener retaining ring
assembly adapted to be secured to an aircraft panel or the like without need for special
assembly tools.

It is a further object of this invention to provide such an assembly having a
bolt receiving a resilient retaining ring which bolt does not require careful machining of
the same.

It is still further an object of this invention to provide an improved resilient
ring for use with a bolt that resiliency grips the body of the bolt and holds the same ina
hold out position with respect to a panel.

These and other objects of the invention are preferably accomplished by
providing a fastener assembly having a bolt having a shaft and a nose portion at its
terminal end. A spring retaining ring is mounted on the shaft of the bolt. The ring is an
elongated piece of resilient material curving from a first end about the bolt shaft, then
curving back around to a second end adjacent the first end parallel thereto but spaced

therefrom. In this manner, the ring resiliently grips the bolt shaft and holds the bolt in a

hold out position.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is an elevational perspective view of a bolt in accordance with the
teachings of the invention;

Fig. 2 is a detailed view of a portion of the bolt of Fig. 1;
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Fig. 3 is an elevational view of the bolt of Fig. 1 with a retainer ring mounted
thereon installed in an opening in a panel; |

Fig. 4 is an elevational view similar to Fig. 3 showing another position of the
bolt in the opening in the panel;

Fig. 5 is a perspective view of the spring retainer ring alone of Figs. 3 and 4;

Fig. 6 is a cross-sectional view of a portion of the ring of Fig. 5 taken along
lines 6-6 thereof;

Figs. 7 is a plan view of a ring in accordance with the invention;

Fig. 8 is an elevated view, partly in section, of the bolt and ring of Figs. 3 and
4 with a second installation panel in abutting position and showing a receptacle
assembly panel;

Fig. 9 is a view similar to Fig. 8 showing the bolt threaded to the shaft of the
receptacle assembly;

Fig. 10 is an exploded view of the receptacle assembly alone of Figs. 8 and 9.

Fig. 11 is a detailed view of a modification of the nose of the bolt of Figs. 1
and 2;

Fig. 12 is a perspective view of a second embodiment of a ring in accordance
with the teachings of the invention;

Fig. 13 is a vertical view, partly in section, of a bolt and nut assembly in
accordance with the teachings of the invention wherein the bolt is externally threaded;

Fig. 14 is a cross-sectional view of the bolt and nut of Fig. 13;

Fig. 15 is an elevational view of the grommet alone of the assembly of Figs.

13 and 14; and
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Fig. 16 is a perspective view of a retaining ring alone of the assembly of Figs.

13 and 14.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

Referring now to Fig 1 of the drawing, a bolt 10 is shown having an enlarged
head 11 at one end and an elongated integral shaft 12. Bolt 10 has an upper outer
diameter 100 and a lower outer diameter 101 of lesser diameter than upper outer
diameter 100. Head 11 may have a hex socket 13 for engagement by a suitable tool and
shaft 12 may be threaded its interior 14 for threadably receiving a threaded stud (not
shown in Fig. 1) therein. Head 11 may be tapered on its undersurface, as at taper 15.

The lower end of shaft 12 may terminate in a nose portion 16 with a reduced
diameter section 17 on the exterior of shaft 12 between nose portion 16 and the
remainder of shaft 12 (see also Fig. 2). Nose portion 16 can have two different options
as shown in the embodiment of Fig. 11; this will be discussed further hereinbelow.

Bolt 10 is adapted to be inserted through an opening 50 in a panel 51 (Fig. 3).
A countersunk portion 52 leads into opening 50 and a generally circular cavity 53 is
formed on the underside of panel 51 communicating with opening 50. Taper 15 of
head 11 of bolt 10 is adapted to engage countersunk portion 52 when the bolt 10 is
pushed downwardly to the Fig. 4 position, as will be discussed. In the aircraft industry,
this is considered a countersunk or flush head fastener. Other head styles may be used
based on the application. An abutting panel 61 is shown abutting against panel 51.

A spring retaining ring 20, as will also be discussed, is mounted on bolt 10

disposed in cavity 53.
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As seen in Fig. 5, the retaining ring 20 is shown in plan view. Ring 20 is a
split ring comprised of a single length of wire or the like beginning at one end 21 and
terminating at another end 22, aligned with end 21 and forming a gap 23 therebetween.

End 21 thus extends first in a linearly direction forming a first straight portion
24, then curves outwardly away from portion 24 forming a first generally U-shaped
arched portion 25 integral with portion 24. Arched portion 25 then curves back
inwardly, forming a first integral generally elongated portion 26, then curves to a
second integral generally U-shaped arched portion 27.

Portion 27 then extends to a second integral generally elongated portion 28
which extends to a third integral generally U-shaped arched portion 29 opposite first
arched portion 25. Arched portion 29 extends back to, and is integral with, a second
portion 30, parallel to first straight portion 24, and spaced therefrom. It can be seen in
Fig 5 that an imaginary line 31 extending through generally the midpoint of portion 27
and the center of the spacing 23 between ends 24, 30 divides ring 20 into 2 parts, one
part being the mirror image of the other.

Although any suitable dimensions may be used, as seen in Fig. 6, ring 20 is
generally rectangular in cross section having a generally flat upper surface 32 spaced
from a generally flat lower surface 33 with a generally flat outer peripheral surface 34
spaced from a generally flat inner peripheral surface 35. As previously discussed, any
suitable dimensions may be used. Two such rings 36, 37 and 500 are shown in Figs. 7
and 12. Any suitable materials may be used that offer a modulus of elasticity above

27,000,000 psi.
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In assembly of the ring 20 to the bolt 10, the bolt is pushed through opening
50 in panel 51 and the ring 20 is installeci thereon in any suitable manner (Fig. 3). Of
course, rings 36 and 500 would be assembled in like manner depending on the diameter
of the bolt shaft 12.

In any event, spring ring 20 is pushed over nose portion 16 into reduced area
17. The annular lip 60 or rolled edge of the embodiment of Figs. 1 and 2 provides an
outer edge to the nose portion 16 also serving to retain the ring 20 in position. It
improves the load carrying capability of rings 36 and 500. Thus, as seen by comparing
Figs. 3 and 4, the bolt 10 can move up and down with respect to ring 20.

When the second panel 61 (Fig. 8) is disposed against the underside 54 of
panel 51, the opening 62 in panel 61 is aligned with opening 50 in panel 51. However,
spring ring 20 has a diameter greater than openings 50, 62 so that it is trapped between
panels 51, 61 allowing bolt 10 to move from a hold out position (Fig. 8) to the position
installed in opening 50 as seen in Fig 9.

A receptacle assembly 120 comprised of a receptacle bracket 130 (see also
Fig. 10), a barrél 140 and an externally threaded stud 150 is mounted to the underside
63 of panel 61. As seen in Fig. 9, the lower end 160 of barrel 140 is crimped about the
base 180 of stud 150 to engage the stud 150 and connect the barrel 140 thereto. The
stud 150 has protrusions 200 extending outwardly on both sides thereof adapted to
enter slotted openings 201 in barrel 140 . Barrel 140 has spaced slots 201 configured
similarly to protrusion 200. This is an anti-rotation feature preventing stud 150 from
rotating within barrel 140 thereby allowing the stud 150 and barrel 140 to mate and

lock and act as one unitary element. Barrel 140 also includes tabs or ears 190 (Fig. 10)
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which are inserted into a pair of slots 210, formed in basket 130, thereby connecting the
barrel 140 to basket 130. Slots 210 are circumferentially greater in length than the
width of tabs or ears 190 thereby permitting the barrel 140 and stud 150 to rotate to a
limited degree with respect to basket 130. Basket 130 is secured to substructure or sub-
panel 61 (Fig. 9) by any suitable means, such as rivets 212 (Fig. 9). Although
receptacle assembly 120 and basket 130 have been described as an assembly of
individual components, obviously a single element may be used.

Receptacle assembly 120 is secured to the underside 63 of sub-panel 61 by
riveting basket 130 to sub-panel 211 using rivets 212 passing through holes 440 (Fig.
10) in basket 130 and into sub-panel 61. The barrel 140 and stud 150 are secured
thereto as heretofore described. Any suitable thread lock as is known in the art may be
used, such as a plastic insert installed through the side of barrel 140 or protrusions on
the threads of the bolt.

In summary, bolt 10 is slipped into hole 50 in panel 51. The ring 20 is
installed over the nose end 16 of bolt 10. Bolt 10 can freely move back and forth in
hole 50 (Fig. 3) but the ring 20 is captive in the groove 17 of bolt 10. Bolt 10 is
prevented from falling out of hole 50 in panel 51 by ring 20.

As seen in Fig. 8, panel 51, with bolt 10 in place, is disposed against the
installation or structure subpanel 61. As seen in Fig. 10, a receptacle assembly 120 is
mounted to the underside 63 of subpanel 61. Bolt 10, is rotated by using a suitable
installation tool (not shown) in socket 13, (e.g., hex.). The bolt 10 can now be threaded
to receptacle assembly 120. That is, threaded shaft 150 enters threaded socket 14 in

bolt 10 and threads thereto. As bolt 10 is threaded, ring 20 is forced to slide up the
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outside of bolt 10 onto the larger diameter upper portion 100 which causes ring 20 to
expand. As the bolt 10 is unscrewed from engagement with shaft 150, panel 51 can be
lifted off with bolt 10 still attached as seen in Fig. 3.

Fig. 11 shows an alternative nose 16* wherein like numerals refer to like parts
of Figs. 1 and 2, wherein the rolled edge 60 in Fig. 2 is eliminated. An alternative ring
500 is shown in Fig. 12. Ring 500 has a first straight portion 501 extending to an
angled portion 502. Angled portion 502 extends a second straight portion curving to
form a first curved portion 504. Curved portion 504 extends to a straight portion 505
curving about second curved portion 506. Portion 506 extends to a straight portion 507
connected to a curved portion 508, diametrically opposite curved portion 504. Curved
portion 508 is integral with an angled portion 509 integral with straight portion 510
spaced from straight portion 501 and forming a gap 511 therebetween.

Although bolt 10 is shown as internally threaded in the embodiment of Figs. 1
to 12, as seen in Figs. 13 and 14, the bolt may be externally threaded.

Thus, bolt 600 (Fig. 13) is shown having an enlarged head 601 at one end and
an integral elongated shaft 602. Bolt 600 has an integral outwardly threaded portion
603 (Fig. 14) and may have a hex shaped socket 604, shown in dotted lines, in head 601
for engagement by a suitable tool. Threaded portion 603 threads into an internally
threaded socket 605 in threaded nut 606. Head 601 may be tapered on its undersurface
607 to engage the counter sink into the tapered opening 608 of a grommet 609 mounted
in a hole 610 in panel 611. Grommet 609 may have an outer tapered flange or lip 612

which is countersunk into a like configured area 613 leading into hole 610.

10
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Nut 606 is secured to the bottom panel 614 by a receptacle assembly which
includes a nut 606 and basket 617 similar to the barrel 140 and basket 130 of Fig. 10.
A gasket 618 may be disposed between panels 611, 614 and spaced rivets 619, 620
mounted in holes 621, 622, as discussed with respect to Figs. 9 and 10.

As seen in Fig. 15, grommet 609 has a lower cap 624 and the upper main
body portion 625, which terminates at its upper end in the lip 612 which is countersunk
into area 613 (Figs. 13 and 14).

Ring 20, as heretofore discussed, is mounted on bolt 600 and is disposed
within groove 623.

The threaded portion 603 of bolt 602 terminates at its lower end in a tapered
section 628 leading to a cylindrical section 629 and then to a terminal flanged end or
nose 630 wider in diameter than section 629.

Bolt 602 extends through the cylindrical portion 631 of basket 617, nut 606
having spaced ears (not shown — similar to ears 190 in Fig. 10) entering slots (also not
shown, but similar to slots 210 in Fig. 10) in the flange portion 632 of basket 617.

As seen in Fig. 13, a plurality of elongated slots 633 are provided along the
outer surface 634 of nut 606 extending from a point generally at the middle of nut 606
to the terminal end 635 thereof to provide for expansion thereof. An annular groove
636 is provided on the outer surface 634 of nut 606 between the terminal end 635 and
the upper ends of slots 633. A resilient ring 637 is disposed in groove 636 in nut or
stud 606.

That is, a resilient ring 637 (Fig. 16) is mounted over the lower end of nut 606

until it snaps into groove 636.

11
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Thus, ring 20, as heretofore discussed, will trap bolt 602 as discussed above
with respect to Figs. 3 and 4. Nose 630 may be similar to nose 61 and 16’ in Figs. 2
and 11.
There is thus disclosed an improved spring ring for holding bolt 10 in a hold
5  out position with respect to the panel. Any suitable materials and dimensions may be
used. The bolts may be threaded internally or on the exterior.
Although a particular embodiment of the invention is disclosed, variations
thereof may occur to an artisan and the scope of the invention should only be limited by

the scope of the appended claims.

12
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CLAIMS:

1. In a fastener assembly for joining a panel to a sub-panel comprising a
receptacle assembly having a threaded stud secured to the undersurface of the sub-
panel, a bolt having an enlarged head at one end, an integral shaft and a nose at the
other end, said nose being adapted to extend through a countersunk opening in said
panel coaxially aligned with both of said openings, said bolt being threaded for
threaded engagement to said stud, the improvement which comprises a spring retainer
ring mounted on said shaft, said ring being a split ring formed of one continuous piece
of resilient material having a first end having a first generally straight portion extending
in a linearly direction then curving to a first generally U-shaped first arched portion,
then extending to a first elongated portion, then curving to a second generally U-shaped
second arched portion, then extending to a second elongated portion, then curving to a
third generally U-shaped third arched portion, then extending to a second generally
straight portion terminating in a second end spaced from said first end, said first and
second straight portions being generally parallel to each other and spaced therefrom,
said first, second and third arched portions abutting against said shaft of said bolt and
resiliently gripping the same so as to hold said bolt in a hold out position with respect

to said panel.

2, In the assembly of Claim 1, said panel having an upper surface and a
lower surface, said lower surface being disposed adjacent said sub-panel and having a
cavity therein wider than the widest diameter of said ring, said ring being normally

disposed in said cavity when said panel and said sub-panel are in abutting relationship.

3. In the assembly of Claim 1 wherein said ring is made of a material

having a modulus of elasticity exceeding 27,000,000 psi.

4, In the assembly of Claim 1 wherein said ring is rectangular in cross
section having a generally flat upper surface spaced from a generally flat lower surface,
and a generally flat first side wall spaced from a generally flat second side wall, the
spacing between said upper and lower surfaces being greater than the spacing between

said side walls.

13
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5. In the assembly of Claim 1 wherein said nose terminates in an outwardly

extending annular flange, said groove being between said flange and said head.

6. In the assembly of Claim 5 wherein said flange has a generally flat

upper surface.

7. In the assembly of Claim 5 wherein said flange terminates at its outer

extremity in an upwardly extending lip.

8. A spring retainer ring adapted to be mounted in the groove of a bolt
comprising a split ring formed of one continuous piece of resilient material having a
first end having a first generally straight portion extending in a linearly direction, then
curving to a first curved portion forming a generally U-shaped first arched portion, then
extending to a first elongated portion, then curving to a second generally U-shaped
second arched portion, then extending to a second elongated portion, then curving to a
third generally U-shaped third arched portion, then extending to a second generally
straight portion terminating in a second end spaced from said first end, said first and

second straight portions being generally parallel to each other and spaced therefrom.

9. The ring of Claim 8 wherein said ring is of a material having a modulus

of elasticity exceeding 27,000,000 psi.

10.  The ring of Claim 8 wherein said ring is rectangular in cross section
having a generally flat upper surface spaced from a generally flat lower surface, and a
generally flat first side wall spaced from a generally flat second side wall, the spacing
between said upper and lower surfaces being greater than the spacing between said side

walls.
11. A fastener assembly for joining a panel to a sub-panel comprising:

a receptacle assembly having a threaded stud secured to the undersurface

of a sub-panel;

a bolt having an enlarged head at one end and a nose at the other end,
said nose being adapted to extend through a countersink opening in said panel

coaxially aligned with both of said openings, a groove provided in said bolt

14
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between said nose and said head, said bolt being threaded for threaded

engagement to said stud;

a spring retainer ring mounted in said groove, said ring being a split ring
formed of one continuous piece of resilient material having a first end having a
first generally straight portion extending in a linearly direction then curving to a
first curved portion generally U-shaped first arched portion, then extending to a
first elongated portion, then curving to a second generally U-shaped second
arched portion, then extending to a second elongated portion, then curving to a
third generally U-shaped third arched portion, then extending to a second
generally straight portion terminating in a second end spaced from said first
end, said first and second straight portions being generally parallel to each other
and spaced therefrom, said first, second and third arched portions abutting
against said groove of said bolt and resiliently gripping the same so as to hold

said bolt in a hold out position with respect to said panel.

12. The assembly of Claim 11, wherein said panel has an upper surface and
a lower surface, said lower surface being disposed adjacent said sub-panel and having a
cavity therein wider than the widest diameter of said ring, said ring being normally

disposed in said cavity when said panel and said sub-panel are in abutting relationship.

13.  The assembly of Claim 11 wherein said ring is of material having a

modulus of elasticity exceeding 27,000,000 psi.

14.  The assembly of Claim 11 wherein said ring is rectangular in cross
section having a generally flat upper surface spaced from a generally flat lower surface,
and a generally flat first side wall spaced from a generally flat second side wall, the
spacing between said upper and lower surfaces being greater than the spacing between

said side walls.

15.  In a fastener assembly for joining a panel to a sub-panel comprising a
receptacle assembly having an internally threaded stud secured to the undersurface of
the sub-panel, a bolt having an enlarged head at one end an integral shaft and a nose at

the other end, said nose being adapted to extend through a countersunk opening in said

15
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panel coaxially aligned with both of said bolt being externally threaded for threaded
engagement to said stud, the improvement which comprises a spring retainer ring
mounted on the shaft of said bolt, said ring being a split ring formed of one continuous
piece of resilient material having a first end having a first generally straight portion
extending in a linearly direction then curving to a first generally U-shaped first arched
portion, then extending to a first elongated portion, then curving to a second generally
U-shaped second arched portion, then extending to a second elongated portion, then
curving to a third generally U-shaped third arched portion, then extending to a second
generally straight portion terminating in a second end spaced from said first end, said
first and second straight portions being generally parallel to each other and spaced
therefrom, said first, second and third arched portions abutting against said shaft of said
bolt and resiliently gripping the same so as to hold said bolt in a hold out position with

respect to said panel.

16.  In the assembly of Claim 15, said panel having an upper surface and a
lower surface, said lower surface being disposed adjacent said sub-panel and having a
cavity therein wider than the widest diameter of said ring, said ring being normally

disposed in said cavity when said panel and said sub-panel are in abutting relationship.

17.  In the assembly of Claim 15 wherein said ring is made of a material

having a modulus of elasticity exceeding 27,000,000 psi.

18.  In the assembly of Claim 15 wherein said ring is rectangular in cross
section having a generally flat upper surface spaced from a generally flat lower surface,
and a generally flat first side wall spaced from a generally flat second side wall, the
spacing between said upper and lower surfaces being greater than the spacing between

said side walls.

19.  In a fastener assembly for joining a panel to a sub-panel comprising a
receptacle assembly having a threaded stud secured to the undersurface of the sub-
panel, a bolt having an enlarged head at one end, an integral shaft and a nose at the
other end, said nose being adapted to extend through a countersunk opening in said
panel coaxially aligned with an opening through said sub-panel, said stud being

coaxially aligned with said opening through said sub-panel, said bolt being threaded for

16
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threaded engagement to said stud, the improvement which comprises a spring retainer
ring mounted on said shaft, said ring being a split ring formed of one continuous piece
of resilient material having an inner and an outer surface, a first end having a first
generally straight portion extending in a linearly direction then curving on the outer
surface of said ring forming a first generally U-shaped first arched portion, then
extending to a first elongated portion, then curving on the outer surface of said ring
forming a second generally U-shaped second arched portion, then extending to a
second elongated portion, then curving on the outer surface of said ring forming a third
generally U-shaped third arched portion, then extending to a second generally straight
portion terminating in a second end spaced from said first end, said first and second
straight portions being generally parallel to each other and spaced therefrom, said first,
second and third arched portions abutting against said shaft of said bolt and resiliently
gripping the same on the outer surface of said ring so as to hold said bolt in a hold out

position with respect to said panel.

20.  In a fastener assembly for joining a panel to a sub-panel comprising a
receptacle assembly having a threaded stud secured to the undersurface of the sub-
panel, a bolt having an enlarged head at one end, an integral shaft and a nose at the
other end, said nose being adapted to extend through a countersunk opening in said
panel coaxially aligned with an opening through said sub-panel, said stud being
coaxially aligned with said opening through said sub-panel, said bolt being threaded for
threaded engagement to said stud, the improvement which comprises a spring retainer
ring having an outer surface and an inner surface mounted on said shaft, said ring being
a split ring formed of one continuous piece of resilient material having a central
longitudinal axis and a first end having a first generally straight portion coincident with
the longitudinal axis of said ring extending in a linearly direction to a first linear
portion, then curving to a first generally U-shaped arched portion on the outer surface
of said ring, then extending to a first elongated portion, then curving to a second
generally U-shaped arched portion on the outer surface of said ring, then extending to a
second elongated portion, then curving to a third generally U-shaped arched portion on
the outer surface of said ring, then extending to a second generally straight portion

coincident with the longitudinal axis of said ring terminating in a second end spaced

17
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from said first end with a second linear portion extending in a direction coincident with
the longitudinal axis of said ring terminating in said second end, said first and second
straight portions being generally parallel to each other and spaced therefrom, said first
and second linear portions and said first and second elongated portions having inner
surfaces abutting against said shaft of said bolt and resiliently gripping the same so as

to hold said bolt in a hold out position with respect to said panel.
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