WO 02/ 27196 PCT/ US01/ 28597 QUI CK ACCESS RUBBER PANEL FASTENER FI ELD OF THE
| NVENTI ON This invention relates to a fastener which enables two panels or
boards t owvbezeubckl y attached or di sengaged. Mre speci f PCBUBYI/28597 1 el at es
to a fastener that provides a clanp |oad through the axial conpression and
subsequent di anetric expansion of a rubber sleeve with actuation which is
achi eved by rotating a central shaft | ess than 360 degrees. BACKGROUND OF
THE | NVENTI ON There h t or a quick access
panel fastener. Qui ckmg‘ panc. mﬁ;@@ﬂé fasteni ng systemto
securely join two panels parallel to each other in a way that can be

qui ckly and easily joined and | ater detached. A clanp load is also very

desirable. There are many variations of fasteners that are designed to
achi evw_d'ﬂm&ﬁ‘jl@&i ve. Each has specific linitations including:
cost, scope of applications, and |l ack of clanp |oad. Some require that a
second conpbhiervebtorafdlates do taofasterernwhich gngderetwd patdie oerbdandsep o quibldy
multiple pieces initially nmust be assenbl ed. There is a need for a quick

accessatiRh@l of AxkRNged. Mdad spaRifitdildds rélated a0 fagtdferathal providEsta ichingnload
easy-to-use single conponent. Several types of quick- access fasteners have

been d@/&{gﬂpﬁ@ » axtfl {‘?5 3@4&@% IRRERRM ARk gipern@%ndashnﬁ%& Abdvei Rithes.

The Ca conpany o asteners that are sold as a single conponent,

h h.
o srEpEtph it ’ﬁ“a%*ﬁ%vteﬁ%ya%% HERCe RSl %ﬁégbaﬁ%dpi‘m”? Wil tiple

hits or vmth a_speci al astener then nust be aligned prior to
i nser tROA VYND O] - n turned to hold the panels together. 1
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There has long been a demand in the art for a quick access panel fastener. Quick access

panel fasteners provide a fastening system to securely join two panels parallel to each other in a
way that can be quickly and easily joined and later detached. A clamp load is also very desirable.
There are many variations of fasteners that are designed to achieve that general objective. Each
has specific limitations including: cost, scope of applications, and lack of clamp load. Some
require that a second component be affixed to the mating panel by the end user or that multiple
pieces initially must be assembled. There is a need for a quick access panel fastener, that
provides a clamp load at low cost in an easy-to-use single component. Several types of quick-
access fasteners have been developed, none of which incorporate all of the desirable attributes.
The Camloc company offers fasteners that are sold as a single component, however they
require the fastener mounting holes in both panels to have an odd shape that can not be drilled
and can only be punched with multiple hits or with a special punch. The fastener then must be

aligned prior to insertion into the panels and is then turned to hold the panels together.



The Sout hco(r) conpany offers a Series 20 and 50 "Fractional -turn Fastener”
whi ch uses a rubber sleeve with two cans and a stud. This fastener also
has the sv@ni/tileant drawback of the other style fastenerBCT/wameds8y97 it mnust
be assenbl ed by the end user. The Panel oc Conpany offers their Bl-FIX
quarter-turn fastener which includes five conponents sone of which are
application specific to produce a vibration resistant reusable fastener.

It also requires riad of different,co ts.th are needed .t.0o nmake
the fast engﬁ]e %m‘@“ﬁ COMPIErBHTS & ST‘?SC%\(f?'gjnog&gﬁl’ﬁ(é“(ﬁf%g’rw%ﬁtgﬂ?f é’YqE%h 8Fers
a five conmponent fastener in their Standard Line of guarter-turn fafs eners
whi ch & rbberideevg v§th vaeamsaang o eie: Thip fastegert alsh Bes the st ICf“iltr(k?W{a%F#e? thgng a
spring with two rivets that attaches to the second panel. DZUS offers

sever adthetshde fastneras naoredy, it toust beassembled lbydesendusei.pl e, unassenbl ed
conponents. Wile there are many variations of quick-access or quarter-turn
fasteners ap@ Paidlec Cvatpany alffees ahely BlaIXo fuptahlmmistenac whichr inehided dive
associated with it a nunber of drawbacks. The present invention cones as a

pre-as 8ts sSRobewhicRChelAPhiGMRBN PBERD t6aRolRe 4 FithtlorPtdsREIME FeushBlet he
first panel by well known nethods including clinching, flaring, and the

i ke. r.thi (I i

) S R AP B8R e e,
many pr otgje unaddr esged by the prior art. SUMVARY OF THE | NVENTION In

or der VOB GHELt @RRIGBHONt ens of the prior art, the present invention

consists of a fastener which incorpgrates a top side. retainer, ﬁ t,hl’OLigh
shaft, a ruBkePZi%&papagndlsanoisrs acHye compenengastenss in deaiy dkadard, Lige Aty
di sposed camranp that cooperates with a mating camranp on the underside
of t hequeeted-tad fasteteas which indludep ashuk andexgronuset tthat aitgehes the thedliral proel, and 2a
rubber 2

spring with two rivets that attaches to the second panel. DZUS offers several other variations,

but each includes multiple, unassembled components.

While there are many variations of quick-access or quarter-turn fasteners available that
solve a myriad of problems, each variant has associated with it a number of drawbacks. The
present invention comes as a pre-assembled, single piece fastener which can be rigidly attached
to the first panel by well known methods including clinching, flaring, and the like. For this
reason, it is excellent from a DFMA (Design For Manufacturing and Assembly) standpoint.

Thus, the present invention solves many problems unaddressed by the prior art.

SUMMARY OF THE INVENTION

In order to address the problems of the prior art, the present invention consists of a
fastener which incorporates a top side retainer, a through shaft, a rubber sleeve, and an end cap.
The retainer includes a radially disposed cam ramp that cooperates with a mating cam ramp on
the underside of the head of a shaft. A clamp shaft extends through the retainer and a rubber

2



WD 02/ 27196 PCT/ US01/ 28597 sleeve is fitted around the clanp shaft which
is retained axially by a cap which is attached to the end of the shaft.
The fast av@n2/aa%€enbl y, consisting of the shaft, retainer,PenbB&r28sd7eeve and
end cap, is attached to a first panel preferably by a clinch type
attachnment, wth the rubber sleeve extending through the second panel.
When the head of the shaft is turned by a tool, the cam action between the

head and the retai ner withdraws the shaft axi aI I from t{:e [etalﬂ
conpr esdesivads fittrd arapwrb thesqlasan shafiewlih i fetpined @q%ly P AR pink xRt %f{ tq the

retai ner. The rubber sl eeve bul ges under conpression and thereby appl ies a
cl anp ¢ndaef theahafst Thé &steackssiseiablysf cansisting et thedshprretaineThinbber sleevevimdpadel s
are captured between the expanded area of the rubber sleeve and the base
of thecapeisaitiehed Bbirai frgt pirel pedfakblorbyod clivh typabitachment rwidls thef rubbeli sleve
grooves in the retainer camranp act in concert with a single radial

protr Uéatéﬂan%nth%&@hbtnge,éc%ne%aﬁa tWRed B Ad oF3RR ErisAlirdddehysHaddl, BRcam-
provide mul t ple detents or resting points in the rotation.” The use of

gul ti pl & detents: Q{,é %‘@ﬁ gﬁ{d agdi L E'xa|W19@?ER+S] oy CSK S&léﬂgrr fr@%{f ?lgki qgﬂmfe Lo

atly rnproves or mance y Cont ing t
The present inv ntl n p ovi es man yant a t I
or v CRETRTeRIng ¢ Tghe Serve, PR Al G She.ana it bitredio s eaffer hé'f*ﬁd? ber ¢
is inexpensive, it is a single full assenbl ed conponent ks wi.th a
st andafiepve dulass nare, quﬁpféﬁwnb@dp@ef%ﬁé‘ﬁ?h%ﬁ %F*ai%@ng&g%}““p@ﬁéﬂ sé‘*f?d %N{hei s
vi bration resistant. BRI EF DESCRI PTI ON OF THE DRAW NGS Fi gure 1 IS si de
vi ew ofecotitkpanelesBnts, thevtentpaonlstaoe diptiered hetvsan dhesexparrtedireea of the gibber QG¢V§ a
top, left isonmetric view of the assenbled invention shown in Figure 1.
Fi gur eardl the t@Re @$ skgrhdtyineti eRusSHpWienotatianiodube pafi 2 sofied bfradiabgemtives mvehet i on
installed into two panels.
retainer cam ramp act in concert with a single radial protrusion on the underside of the mating
cam ramp of the shaft and provide multiple detents or resting points in the rotation. The use of
multiple detents allows for additional panel thickness variation and greatly improves its .
performance by controlling the amount of clamp force.
The present invention provides many advantages over the prior art. It provides a clamp
load in a variety of sheet thicknesses. Furthermore: it is inexpensive, it is a single fully-
assembled component, it works with a standard round hole, it can be permanently affixed to a

panel, and it is vibration resistant.

BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 is a side view of the present invention holding two panels together.
Figure 2 is a top, left isometric view of the assembled invention shown in Figure 1.
Figure 3 is an assembly view showing various parts of the present invention installed into

two panels.



3 WD 02/27196 PCT/ US01/ 28597 Figure 4 is a top, right front isonetric
assenbly view of the present invention installed into tw panels. Figure 5
is a sidavooswied the present invention tightened down appCyiuRg/2s5el anp
load to the panels. Figure 6 is a bottom right rear isonetric view of the
shaft el ement of the present invention. Figure 7 is a front view of the
shaft el enent of the present invention. Figure 8 is a top view of the
retai ner elenment of the present .invention., K Figur is a side .viewof the
retai ner pdigwisH Bra {9 Tighbdtont isomatng Aeambly \@%‘?’éﬁfge pEesgnt; gyentipn Q‘Fﬁﬁled
isometric view of the retainer portion of the present invention.
DESCRI ifbl tO [@RelFHE PREFERRED EMBODI MENT Figures 1 and 2 show the panels in
a unfastened condition with panel 5 |ocated in position against the base
of the ret dfigefe Slis aTkide sieaf 6f the pseattdnvention hightenadeddwipapdyibg @ grmimioaid ot he
retainer 1, allowi ng the rubber sleeve 3 to be in a rel axed, unstressed

st at e.iydBgndly €- assenbl ed fastener nmay be permanently attached to the top
panel 5 through neans of a clinch, adhesive or another simlar nethod such
as clinch 8 ‘| ' e ] [ (o] ngr | i
State the 1EREn  d BORURS s FOF SARLAE PATEE Mo o ge R e M plt
bottom Qanel 6. The round hole is the only feature required on the bottom
panel BYeMQB shaft includes an actuation device, shown as slot 7, but
could it be a hex (internpal or external) w. ng, knurl, .handle or another
simlar drikiguredds adeont xewt ofdhe phaft elgnaent By%g’,r“?‘?féwﬁ?ﬂ@?’si de of the head

forces the shaft outward froma nouth of ) .
Figure 8 is a top view of the retainer element of the present invention.

Figure 9 is a side view of the retainer portion of the present invention.
Figure 10 is a top, right isometric view of the retainer portion of the present invention.

DESCRIPTION OF THE PREFERRED EMBODIMENT

Figures 1 and 2 show the panels in a unfastened condition with panel § located in -
position against the base of the retainer 1. The shaft is seated at the lowest possible point in the .
retainer 1, allowing the rubber sleeve 3 to be in a relaxed, unstressed state. The pre-assembled -
fastener may be permanently attached to the top panel 5 through means of a clinch, adhesive or
another similar method such as clinch 8 shown in Figure 9. The bottom panel 6 is loose and in
this state the fastener and top panel could be freely removed away from the bottom panel 6. The
round hole is the only feature required on the bottom panel 6. The shaft includes an actuation
device, shown as slot 7, but could it be a hex (internal or external) wing, knurl, handle or another
similar drive feature.

As the shaft is turned, the underside of the head forces the shaft outward from a mouth of

the retainer do to the camming action of the cooperating ramps on the underside of the head and
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the retainer do to the camm ng action of the cooperating ranps on the
undersi de of the head and 4 WD 02/27196 PCT/US01/ 28597 the inside of the

r et ai ner waht/g71e@uses t he rubber sleeve 3 to be conpresseBChEBNES™MTT he end
cap and the base of the retainer, thus expanding its dianmeter and forcing
t he expanded area against the backside of the second panel. In this manner
a clanp load is achieved as shown in Figure 5. The end cap 4 that hol ds

t he rubber, sleeve 3.in ace may be attached tq the shaf b var,i et

of msatﬁg insigg et getao\neﬁrgllégs FES TS hPERSIERY |f§qﬂ§r%pd%8§eihezﬂ?”ﬁ%’%ﬁ?eef‘8ﬁ8%yfit
with a property sized hole in the end cap 4. Referring now to Figures 3
and 4,andrtbe haesehthefrgtainenecthus expenfligg itspliapeteraansicionting ienpvpaded ared agaiest
retainer 1, the shaft 2, the rubber sleeve 3 and the end cap 4. The shaft 2
seat s thebsdksideroftthé paond pmoelt Hatthis manierg dldrep &fadfis achigvadps shawnimEgers Son
the retainer 1. The rubber sleeve 3 sits on the shaft 2 and is held in

pl ace The éd‘clecaF cdkheelvlds thEh@bbrtsle@ap 34n iphicp atapbeantathedadb thestaft 2 by & kerietghaf t
2 through a clinch, press fit, or another simlar nethod. Referring nowto

Fi gur €5t ReAR Khbwnl 88 prb@fth 18! WIENEinly broRidek 88 SibrréraN @t With b %réﬂéﬁ%izieg

i solation. The shaft i ncludes a barrel-shaped head having drive neans 7.
The undersi.de o h head i ncludes a camranp 9a that includes a detent 10
whi chqboﬁ%?‘rtg%l%&?aﬁ)oﬁ]the ranp. At the end of the shaft is a press fit stub

It. Figure 7 shows the same elenments but froma.side view perspective,.

Fi gures 8, %efgﬁa’gﬂ%rq 1g"(%’feéi%l a“g%etbe&rﬁﬁeﬂhfas%ﬁﬁﬁﬁﬁg erl‘?ﬁegfﬁge qREsed he
retainer 1 from the top. The series of grooves 12 can _be seen radi ating
out waref the getatnge 11 Fheoih‘é}Et hothe rubberwipsve §rangvibg eng cap & dieahalt @ &ats Bethe anp
9b of the retainer 1 so that they hold the detent (elenent 10 of Figures 6

and 7)retdiier @ sottbatrtubtieg thelsbef @ rampsit cpwprdssmetic réthigen b Theirgblerslagee Bi sibyy
thal a(?t? ‘:hr; shaft 2 and is held in place by the end cap 4. The end cap 4 is permanently attached to the
shaft 2 through a clinch, press fit, or another similar method.

Referring now to Figures 6 and 7, the shaft element of the present invention is shown in
isolation. The shaft includes a barrel-shaped head having drive means 7. The underside of the
head includes a cam ramp 9a that includes a detent 10 which protrudes from the ramp. At the
end of the shaft is a press fit stub 11. Figure 7 shows the same elements but from a side view
perspective.

Figures 8, 9 and 10 all detail the retainer component. Figure 8 shows the retainer 1 from
the top. The series of grooves 12 can be seen radiating outward from the through hole 13. The
grooves 12 are arranged on the ramp 9b of the retainer 1 so that they hold the detent (element 10
of Figures 6 and 7) while the rubber sleeve 3 is compressed. Figure 9 is a side view that again

shows how the grooves 12 are arranged on the ramp 9b. It also shows a clinch 8, which is the

preferred means to permanently attach the fastener to the top panel.
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shows how the grooves 12 are arranged on the ranp 9b. It also shows a
clinch 8 which is the preferred neans to permanently attach the fastener
to the topopzpmbe 5 WO 02/27196 PCT/ US01/ 28597 Thus, therobuseayssof the
present invention have been achieved. The fastener disclosed herein is sold
as a single, fully assenbled part that is easy to use, requiring no
assenbly. Furthernore, the fastener can be permanently affixed to a panel

so that there are nqQ | oose parts .in either the |ocke | ocke tate
and it instHussthenebjeqtsof ﬂ%,f‘aE‘ieF‘i}U figsreraen haYebesRataEY tﬁ[r}}‘?otgﬂg?f'éc‘? %9?

tooling required to prepare the holes. The hol es are sinply punched or

drill elareqmus: lsbl asamdsingle.n fidlyanasanbled qart ﬂ”gt iBses @ Usheraduisivarng gssembly.
conpression while in use, the fastener will always generate a clanp | oad.
Al so, Rurtheanorentthe fastanamtanchcopgpmbcandy iaffixadjto strabélesolthiaththeref e no heoseghdbt i s
turned. It should be understood that there nmay be other nodifications and

changgg eftRerlthe lcmk%a JHunldcRYE %teodhdtlhﬂlbtam into Beo,clavilyRfsmE® rélidsil@fwislknbl i n
the art fromthe foregoing description, however, the present invention

2" P GEAET Y B L bR "Gyl TRl ebndee gt <
?EE Zf“ Ry R GongRy B B B b LT DrorBTRIME 8 n e TRAMEF L 1
?;d?; qoggﬁlsée%ggaggg %ﬁ]l;]:l)g SL@? %rr}chleneﬁneou%ta !)f Wlatl glalsn%l lcci)acE 1est eilac{ﬁ?s%{b’le l%? Low%gr the
shaft is turned.
It should be understood that there may be other modifications and changes to the present

invention that will be obvious to those of skill in the art from the foregoing description, however,

the present invention should be limited only by the following claims and their legal equivalents.



nmout h of said retainer and extending longitudinally therefrom a shaft

havi ng a head at one end and a shaft, said shaft extending through said
bore and weymemded he base of said retainer; a second cam i pCT/USE 288972l
engagenent with said first cam said second cam extending |ongitudinally
from an underside of said head of said shaft; an elastoneric sleeve |ocated
around a portion of said shaft which extends beyond the base of said
retainer, said sleeve having an outg&%ﬁaam&ter greater than said bore and
being in axial abutnment with said ~=and a cap affixed to a second end
of said shaft, said cap being in abutment with the sleeve whereby rotation
of saiWhahs¢laimedises retraction of said shaft fromthe nouth of the

retai ner and bul ging of said elastoneric sleeve such that when said
fasterier is instAlfisemet for atte¢hingtiwogprads Apeng aligned japerdures, comppsingl and a
second panel, a bulge created by turning the shaft applies an axial clanp
force agai nst amnaiapatd @taiied @awiig i nghedioddxipbihak, a Base Thend el emba  of
claim1l1 wherein said base further includes attachnment neans for fastening
the rehaliief a ﬁpﬂﬁdﬁﬁeéﬁ&'ﬁ panel . 3. The fastener of claim1 wherein said
first caminc es a plurality of radially- 7 WD 02/27196 PCT/US01/ 28597
ext endi ng grooves;and i . -1 NC i J ot rudi ng
det ent wher eby saaflfépc%‘? %t?gﬁ@ﬁﬁ%ﬁ%ﬁl@&#g!%&g} Pdglla? ?glrséﬁ%yd%gédln%&itg‘%s when
said detent lies within a groovye. .4.. The fastener of claim2 wherein said

r et ai rf@?UtBé’géalgf‘it%}E?f exFFgQWg\f%ﬁgl‘tiuQ‘Q%l ystQFr(‘]’%Of“astener to the periphery of
an aperture in the first panel. 5. The fastener, of claim4 wherein said
retai ner attachresheftihasing adiead at onsend and a shaft, said shaft extending through said

bore and beyond the base of said retainer;

a second cam in frictional engagement with said first cam, said second cam
extending longitudinally from an underside of said head of said shaft;

an elastomeric sleeve located around a portion of said shaft which extends beyond
the base of said retainer, said sleeve having an outside diameter greater than said bore and being
in axial abutment with said base; and

a cap affixed to a second end of said shaft, said cap being in abutment with the
sleeve whereby rotation of said shaft causes retraction of said shaft from the mouth of the
retainer and bulging of said elastomeric sleeve such that when said fastener is installed through
aligned apertures in a first panel and a second panel, a bulge created by turning the shaft applies
an axial clamp force against an opposite side of the second panel.

2. The fastener of claim 1 wherein said base further includes attachment means for

fastening the retainer to the first panel.

3. The fastener of claim 1 wherein said first cam includes a plurality of radially-



structures which receive the deformation of material fromthe first panel.
6. The fastener of claiml wherein said elastoneric sleeve is conposed of
rubber. WO oeriassenbly of parts, conprising: a first paneCTiUR0T®E®=t O-f ace
abutnment with a second panel, each panel including at |east one aperture
aligned with at | east one aperture of the other panel. a fastener installed
through said aligned apertures in both panels forceably clanping said tmn

panel s toget her, sai st ener n t tai ne vin

| ongi t%&‘nﬁ%ﬂg QPSS ap F% SEFoB %méﬁn? ltudlaﬁly ﬁBﬁP%%StFma‘ﬁﬁ%E@

end; a first camintegral with said retalner said camradially dlsposed
ar oundpin istselegtinelynhedd abdifferentpasitinns whaw sz delaut g W’l'@ﬂb‘i gi@Vhal |y therefrom
a shaft having a head at one end and a shaft, said shaft extending through
sai d bore ahd belieniisteine dfaken Bfwlesadinlsaidtesiinarbasaattashonant oeams affixes $ad i onal
engagenent with said first cain, said second cam extending |ongitudinally

from amstbrid @6 ﬂieq%r?ﬁer?@'fdn r@fn thafifkt pat]. an el astomeric sl eeve | ocated
around a portl on of said shaft which extends beyond the base of said

retainer, eﬁ@"ﬂf REIARY vHekth 684 it ARG Sfacih&R niand s8Rk d bore 8
WO 02/27196 PCT/USOl 28597 and being at axial abutnment with said base; and

a cap s )§§§ﬁ\g 10%€ec§§/§gl?dde?8rg}a%on %f‘lngwp%z»{]frorﬁ%edﬁﬁfﬁ LREI NG I n abutment with

t he sl ion of said causes e retraction of said
Shirdfrom fhe otk o e totioe s gt o 0L st
7. An assembly of parts, comprising:
a first panel in face-to-face abutment with a second panel, each panel including at
least one aperture aligned with at least one aperture of the other panel.
a fastener installed through said aligned apertures in both panels forceably
clamping said two panels together, said fastener comprising:
an elongate retainer having a longitudinal axial bore, a base at one end,
and a mouth at an opposite end;
a first cam integral with said retainer, said cam radially disposed around
the mouth of said retainer and extending longitudinally therefrom;
a shaft having a head at one end and a shaft, said shaft extending through
said bore and beyond the base of said retainer;
a second cam in frictional engagement with said first cam, said second
cam extending longitudinally from an underside of said head of said pin;
an elastomeric sleeve located around a portion of said shaft which extends

beyond the base of said retainer, said sleeve having an outside diameter greater than said bore



aligned apertures in a first panel and a second panel, a bulge created by
turning the shaft applies an axial clanp force against an opposite side of
t he secomdopzaembe 8. The assenbly of claim7 wherein sai dP€T/USE1/2889M
includes a plurality of radially- extending grooves and said second cam
includes a longitudinally protruding detent whereby said shaft is
selectively held at different positions when said detent lies within a
groove. 9.. The assenbly of claim7 wherein said retainer base attachment
means aafieingat axiplpbutmayt yidsaiddasg@nder i phery of the aperture in the first
panel . 10. The assenbly of claim9 wherein said retainer attachnent neans
are clinch structur escaptfitedrte esevandtend ofiedid pivasdid sapbeinginappiaent Wigh t he
first panel. 11. The assenbly of claim7 wherein said elastoneric sleeve is
conposthe sleefe whevbter rotatidn of kaid alediecnnbas thé retlaation dsaidshefiflonsthe dqudinef thear e
conposed of netal. 13. The fastener of claim11 further including tool

Smng?giqﬁﬁ%_r Hﬁ&ﬁlﬂgiﬂg of Bgd BRadnRfic sis@ietbusingiat whisaid Rgteassie Metafledthreughi m 7
said base further includes attachnment neans for fastening the
retai rﬁfgnécpaﬁe%résiiﬁ ﬁ%rsﬂ%@ﬁ’él an®a second panel, a bulge created by turning the shaft applies

an axial clamp force against an opposite side of the second panel.

8. The assembly of claim 7 wherein said first cam includes a pluralify of radially-
extending grooves and said second cam includes a longitudinally protruding detent whereby said
shaft is selectively held at different positions when said detent lies within a groove.

9. The assembly of claim 7 wheréin said retainer base attachment means affixes said
fastener to the periphery of the aperture in the first panel.

10.  The assembly of claim 9 wherein said retainer attachment means are clinch
struétures which receive the deformation of material from the first panel.

11.  The assembly of claim 7 wherein said elastomeric sleeve is composed
of rubber.

12.  The assembly of claim 10 wherein said panels are composed of metal.

13.  The fastener of claim 1 further including tool engagement means on the head of
said shaft.

14.  The assembly of claim 7 wherein said base further includes attachment means for

fastening the retainer to the first panel.



