WD 02/ 096234 PCT/ US02/ 15179 1 QUI CK- TURN PANEL FASTENER 2 3 The present
application is related to provisional patent application serial nunber 4
60/ 294, 018 OoanddBed " Qui ck- Turn Rubber Panel Fastener" fi [Ped/usn2/May9 30,
2001, priority 5 fromwhich is hereby clainmed. 6 FIELD OF THE | NVENTI ON 7
This invention relates to a fastener which enables two panels or boards to
be 8 quickly attached or disengaged. Myre specifically, it relates to a
fastener that provides a 9 clanp |oad through the axial conpression and
subsequent dianetric expansi QUK-ZURNBANEIIPDASTERFR Wi t h actuati on whi ch
is achieved by turning a center pin |less than 360 degrees. 11 BACKGROUND
OF THE I NVENTION 12 There has | ong been a demand in the art for an
effective quick-turn (less than 3 60 13 degrees) panel fastener.

Qui ck-turp panel st ener, [ QV] 3 . | join
and detach two pa@? él%fs%n(:f ZIP@%C%?%%E rglﬁt{egﬁ %g%%méﬁé@a}t%@ab ;%w%ﬁ%%@%nqnéb;éé IS
desirable 15 and often pravjded. There_are_many ,variat]ong of fasteners
that are ‘Hesﬁ@{ﬁ%ﬁoﬂ%efgéﬁae E‘cg'ﬂé‘r‘?ﬁ%@r Bé?FiF%ﬂte bj @E‘{l P’%&g‘}’%ﬂoiﬁé\}eﬁ’n%¥h has
specific limtations such as: cost, scope of 17 applications, absence of
clanp | oadl, &bm whick s hesebywlaireerii re that a second conponent be 18 placed
on the support panel or that the parts be assenbl ed when used. 19 The

Sout hco(rg cpmEIaVOTHETSNENTIONt i onal -turn fastener™ that utilizes a
rubber 20 sleeve, two cans, and a stud. However, this fastener has the

significapt drawbggk ;iNation relates to a fastener which enables two panels or boards to be

8  quickly attached or disengaged. More specifically, it relates to a fastener that provides a

9  clamp load through'the axial compression and subsequent diametric expansion of a rubber
10  sleeve with actuation which is achieved by turning a center pin less than 360 degrees.
11 BACKGROUND OF THE INVENTION
12 There has long been a demand in the art for an effective quick-turn (less than 360
13 degrees) panel fastener. Quick-turn panel fasteners provide a fastening system to securely
14  join and detach two panels face-to-face quickly and easily. A clamping load is desirable
15  and often provided. There are many variations of fasteners that are designed to achieve
16  these general objectives, however each has specific limitations such as: cost, scope of
17  applications, absence of clamp load, etc. Also, some require that a second component be
18  placed on the support panel or that the parts be assembled when used.
19 The Southco® company offers a “fractional-turn fastener” that utilizes a rubber
20 sleeve, two cams, and a stud. However, this fastener has the significant drawback that

21 it must be assembled by the end user around the first panel on site when first used. This



21 it nust be assenbled by the end user around the first panel on site when
first used. This WD 02/096234 PCT/ US02/ 15179 1 fastener typically cones in
two set s,wore/ogq23€i t her side of mating panels that attachpchaSo2ijpanel s

t oget her. Panel oc Conpany offers a vibration-resistant reusable Bl-FI XTM
quarter- 3 turn fastener that requires five conponents, with different
conponentls ffastentr typicadiyicomds mpgpioi setst pumen eitlier side of mating pareifthateastach tlegul ar
shaped holes in both panels that cannot be 5 quickly drilled and can only
be punched wahbis o3t #8n8bc Obiparfitifett il h Rt rebiAf18FaBIE BA-FIX™S f@fttedl
punch. The DZUS fasteners include’a stud and a grommet that attach to the
first 7_panel, _and a. sprin i.th two rivets .t aftach to the cond
banel . Thor dot BSGeral redpftes v codRatent, prins bk sPplt e B A ERER e
unassenbl ed nul ti pl e conponents. 9 Thus, while there are many vari ati ons of
qui ck-t udn applicaiohe r This fastehersteguiesssrregifarahapeddioles in beth psadlshatcampotlfe t he
problens in the art, each still has a nunber of drawbacks. 11 Therefore,

there exisst gqli,‘[’i‘évi\(loyplﬁ'olfilwdunhlcgg oﬁg%g aﬁ%xgéheﬁ %iﬁ{/ i ?éffeh b€ hit ArfckgifrbieRt élﬁ%ﬁ&r@rra t hat

can join 1 anel's quic easi W t hout requiring assenbl y

of multiple parts or. 13 conplicated preparation of the panels. 14 SUMVARY
OF THE | RVENPEGN puseh. nThﬁla%ﬂBtf%ﬁt%TS\}’ég‘t‘q?@ S byIdgropmet tﬁ‘iﬁiﬁgrto etfgﬁfot ed

above, the present invention 16 has been devi sed which provides an
assenbl ed f gsineland bhpting Mithrtiveoasets thatattichi€o tietsetay panell 7Theré Biesegérapi n
wi th an over-nol ded knob, a rubber sleeve, and an end cap. The retainer 18

i ncl udes ga radi | . - i cam : tes with a
i ke cam8 19&%3%'{%%@%’1; 2%%?1 gr @ﬁ\é\@%hﬁrq&ﬁ%ggl Feral %gmggélgtc?@i}?%ggsgned to a
first panel preferably by clinch- . ) \

9 Thus, while there are many variations of quick-turn or quarter-turn fasteners

10  available that solve some of the problems in the art, each still has a number of drawbacks.

11  Therefore, there exists an unfulfilled need for an effective quick-turn fastener that can join
12 two panels quickly and easily without requiring the assembly of multiple parts or
13 complicated preparation of the panels.

14 SUMMARY OF THE INVENTION

15 In order to solve the problems of the prior art noted above, the present invention
16  hasbeen devised which provides an assembled fastener that comprises a top side retainer,

17  athrough-pin with an over-molded knob, a rubber sleeve, and an end cap. The retainer
18  includes a radially disposed upward-facing cam ramp that cooperates with a like cam
19  ramp affixed to the pin. The retainer base is fastened to a first panel preferably by clinch-
20  type attachment. The center clamp pin extends through the retainer and through aligned
21  circular holes in the two panels to be attached, extending through to the opposite side of

2



20 type attachnent. The center clanp pin extends through the retainer and
through aligned 21 circular holes in the two panels to be attached,

ext endi ngwOheought t 0 t he opposite side of 2 WO 02/ 096234 PPTN/SUBGANA5179 1
t he second panel. A rubber sleeve is slidably fitted around the clanp pin
and is retained 2 axially by an end cap which is attached to the end of

t he pi n. 1\Whehe sdvengpanel. sAtrubhee dieeveds slidablyritied moaindytheelamyp pin andds retaiped

cam action between the pin ranp and the retainer ranp 4 withdraws the pin
axi al 'y gpwagghiil b9 hichg chf widhas afHRd €5 BiehdldTehed Eﬁhbt’Whé‘ﬂ ae\pen hatmran 5
the end cap and the base of the retainer. Due to this conpression, the
rubber sl eeve, 6 bul ges oput and thereby its outer surface.applies a
Clanp | odd sitaeriutiafe or Bt ithhd efiaetottbBetinhe pRiafb =5 e EGnEP iy
panel s becone cl anped between the expanded area 8 of the rubber sleeve and
t he base 4of witlelraws the pimaxially bfward Spmahé ietairier gompriessingthé iubbentsldevsbdtweemt ed a
clanp-type fastener for securing 10 together two panels or panels having

al i gned aperiutes capl B (RGO 6F Bue%{awgsts e 1Bl this %Blp{ésgioﬁ,afﬁie RELERR shsiel

bore and attachnment” neans on a base o e retainer ‘for rigidly fastening
12 the retainer to a fjrst panel,. The retainey further includes .infegral
upwar d- f &ci riylgeaeptviasdirand éhﬁ‘\ﬁﬂghydﬁ quéeréBﬁ%@r?ﬁ’Pﬁ%“ alapp logd agaipst © °’£ﬂ?‘8“pos ed
along a top surface of a cylindrical 14 wall extending upwardly fromthe

base of t7he dfeh@sesend pandl. pThushtheitwg pandiebetoatedtlanpiddfetweehIheortpandsi dréa ough
t he bore and beyond the base of the retainer. The pin is rotatable within

16 the ret ai(;}%[}e&%ngﬁ&vggh@ﬁ%%qsggﬂhg;%g}d positions. Affixed to the pin
i s downwar d- acing force bearing neans in engagenent with the retainer
can1nean% wher eby turnin

More spem%cally, the applicant has invented a clamp-type fastener for securing
10  together two panels or panels having aligned apertures. The fastener includes a retainer
11  having an axial bore and attachment means on a base of the retainer for rigidly fastening
12 the retainer to a first panel. The retainer further includes integral upward-facing cam
13  means which is concentric with the bore and disposed along a top surface of a cylindrical
14  wall extending upwardly from the base of the retainer . A pin having a head and a shaft
15 extends through the bore and beyond the base of the retainer. The pin is rotatable within
16 the retainer between released and clamped positions. Affixed to the pin is downward-
17  facing force bearing means in engagement with the retainer cam means whereby turning
18  the pin moves the shaft axially with respect to the retainer. A cylindrical elastomeric
19 sleeveis fitted loosely about a portion of the pin shaft which extends beyond the base of
20  theretainer. One end of the sleeve is in abutment with the retainer base and the other end
21  ofthe sleeve is axially retained by an end cap which is affixed to the distal end of the pin

3



18 the pin noves the shaft axially with respect to the retainer. A
cylindrical elastoneric 19 sleeve is fitted |oosely about a portion of the
pi n shaf twahieops2ext ends beyond t he base of 20 the retai necT/tSaz1and of the
sleeve is in abutment with the retainer base and the other end 21 of the

sleeve is axially retained b epd ca ich ig affixed to the distal end
of the piln % ‘@é‘?"’d‘gB pas pé‘l‘?a%gdg‘? ?LISII‘B&O%WW ﬁﬁsgeiﬁﬁ"e’r? ORPTESse 28MSHr ned
to the clanped position, the sleeve is conpressed against 2 the base of

t he r et ai2nerthabdseoof the setainemardibylgesThewaadly. nFhe) samaneahsintah dorthendhaate @ 3
plurality of radially extendi ng grooves which cooperate with a protruding

i ndexed Bosi Tl SriGaBPal A0 it AP ERHETIRIARE Rt bATh

i ndexed position upl es one € grooves.
The cam neans and the force bearing nmeans 6 preferably,include |ike

hel i cal dam iougerbsarng myas to Provislearsupeastign pfable ddexsd RRsittonga iggigvhen theop
havi ng | obes to make the pin easy to turn by hand. The force bearing neans

is 8 | ogat edbtédt wgupiss enel ofahd gafovehe Thy |damdinkam andathi tigroerbeating wdas si de
of the knob. A first 9 panel to which the retainer is attached is clanped

the- second panaraourcBUP feAoan syffec, TR BTGty FRIGI B SUERAAG © 17

position forcing the second panel against the first panel by the force of
the 12 &xpaknpbchawingdobrsetoimakelthepin eagatmbun iy haek sThefate bepsinganend ipanel .
13 It is therefore an object of the present invention to create a

qui ck-turmgn frasdied8long Af eMdivall oPie\yEREical alidyBn tHeamdaride Byhdlgobt IA figed t o
join two panels over a range of panel 15 thicknesses. It is another object

of the i rbvenl'gz{n%i‘lt(;[ (v)v crhOtYllqutalarllerq %Jsl e%}c(zfc}lgc{ 1ns glgrrsqge%nt%ra g@c%%d Ip%mel by placing the

10  elastomeric sleeve through a hole in the second panel and turning the knob/pin assembly
11  to the clamped position forcing the second panel against the first panel by the force of the
12 expanded elastomeric sleeve against a backside of the second panel.

13 It is therefore an object of the present invention to create a quick-turn fastener
14 which provides a clamp load and may be utilized to join two panels over a range of panel
15  thicknesses. Itis another object of the invention to provide a quick-turn fastener that is
16  a fully preassembled part. It is a further object of the present invention to provide a
17  quick-turn fastener that is inexpensive and functions through a standard round hole in the
18  panels. It is yet a further object of the present invention to provide a quick-turn fastener
19  that may be operated from one side of the panels only and that is vibration resistant.
20  Other objects and advantages of the invention will be readily apparent to those of skill in
21  the art from the following drawings and description of the preferred embodiment.
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16 a fully preassenbled part. It is a further object of the present
invention to provide a 17 quick-turn fastener that is inexpensive and
functi onswohroughbt a st andard round hole in the 18 panel sPCtUSIE13184 a
further object of the present invention to provide a quick-turn fastener

19 that mayoera§€fr one de 0 e panels only and that is
vi brat i onl r e BRIEERDESCRIPTEON SJRSicaA radvant ages of the invention wll
be readily apparent to those of skill in 21 the art fromthe follow ng

drawi ngs 2nd desciFigate dis foptripght ot purtiatig sestioned ivometricAidiDodthe PoGE B
PCT/ US02/ 15179 1 BRI EF DESCRI PTI ON OF THE DRAWNGS 2 Figure 1 is a top

gt front RRLiid AdeRELLANSS JOUEL fnGn aUsal pddifonpr esent 3 i nvent i on

fitted between two panel’s an eased position. 4 Figure 2 is a top
right front isonetric assenbly view of the same elenents shown 5 in Figure
1. 6 Figute 3 is Higyee? isrtep aht feond isomgiriq agsenbly g pf thesame elegmeptssiPwr t he
knob and pin 7 assenbly. 8 Figure 4 is a bottom cross-sectional view of

t he knob sndifpFiguysisenbly. 9 Figure 5 is a side-sectional view of the
assenbl ed conponents shown in Figure 1 10 with the fastener in its

sembl ed comporient s sh gur aster _
oin asserbly r ot aFue 1At RGP NG Rey Hiekadh Hid fn' '€

fastener in the clanped position. 13 DESCRI PTI ON OF THE PREFERRED
EVMBODI MENT  assembly.

8 Figure 4 is a bottom cross-sectional view of the knob and pin assembly.

9 Figure 5 is a side-sectional view of the assembled components shown in Figure 1
10 with the fastener in its released position.
11 Figure 6 is the assembly shown in Figure 5 with the pin assembly rotated in the
12  direction of the arrow to place the fastener in the clamped position.
13 DESCRIPTION OF THE PREFERRED EMBODIMENT
14 Referring now to Figure 1, the fastener of the present invention 11 is shown
15  installed through two front and rear sheets or panels 12 and 14 respectively. The fastener
16  includes a retainer 15 affixed to the front panel by clinch attachment means 16. An
17  elastomeric sleeve 17 and end cap 19 extend through the opposite side of the rear panel

18  14. Knob 13 includes manual grip enhancement lobes as well as a tool driving slot for

19  turning the fastener between clamped and released positions.



14 Referring nowto Figure 1, the fastener of the present invention 11 is
shown 15 installed through two front and rear sheets or panels 12 and 14
respect i WweDy2/09d2e4 f ast ener 16 includes a retainer 15 affipceWsSowizihe front
panel by clinch attachnment neans 16. An 17 el astoneric sleeve 17 and end
cap 19 extend through the opposite side of the rear panel 18 14, Knob 13

i ncl udes hanual gReferengnoye tnEistire % Bo sxpladegdariew aEthg asssablyshowing Figuse 11 or
19 turning the fastener between cl anped and rel eased positions. 5 WO

02/ 096234, PCj 5 (N 0 ' j of
t he ass eﬂ%l %ﬁ%é?l n%Ilz:?glt::jjtjﬂorbzﬁlfg a%ge?glégég‘ieg?%ﬂd@ 9#&2er%gg%&§§ &Pis Qgggeﬁ{n% Iglgd ,
preferably by over-nolding, to a center pin 24 3 which extends axially

t hrough the Méltcéieﬁtqnd&@(.la“gvﬁbmﬂéh merxeqam%f)ﬁ- nEheggiainen 18 includay # edinddeghram” r anp
26 that has a helical camsurface 29 along its top surface which is

i nterruptgd J 4 1 BS } LN
nor e det a?l B%T%%VG, ﬁqtaﬁgéégﬁ%l\glgsﬁ]%%%ﬁgciﬁég?ﬁfeﬂgﬁsﬁﬁﬁz%ﬁﬁgéﬁg%ﬁgﬁ%tggtg %hhol d
the knob at different rotational positions. As 7 shown in Figures 5 and 6,
the base df sériesofspacadradidd greoviene2 Waideseribed inemngrerdegai] helawpihg grepves 22
slidably and rotatably. The retainer further includes a flange 27 that
abuts froat O : I 1 BEY i ner
beneat h the p %eanplgggﬁna ﬁnf[% f@%ﬁo%a@? Qegskrébﬁga tr et alérg]e’r% tﬁ%n{ﬂng)sﬁir%%%t !Aganel .
A rubber sleeve 17 is slidably fitted about pin 24 11 and is axially

retai ned by emivciaFig@edland Agthe hesestfdbe eetainprdiay a hges wikich cleselyp eeseives pinhe
12 retainer 15. The fastener requires only sinple aligned holes 30 punched

or ot herwgse 24,]s¥id£b(?§ Moicﬂal)tlﬁ efﬁerrgﬂhe?ﬁgth'éleﬁﬁluﬁgsrheﬁa%ge 27 that abuts front panel

9 12 when assembled. Clinch means 16 on the retainer beneath the flange permanently
10  affixes the retainer to the front panel. A rubber sleeve 17 is slidably fitted about pin 24
11  and is axially retained by end cap 19 holding the sleeve snugly against the base of the
12 retainer 15. The fastener requires only simple aligned holes 30 punched or otherwise
13 formed in the front and rear panels.
14 In operation, the fastener is first attached to the front panel 12 by clinch attachment of
15  the retainer 15 to the top of the front panel. The rear panel 14 is attached to the first panel by
16  passing the end of the fastener containing the elastomeric sleeve through a hole in the second
17  panel. As the panels are held in place, the knob 13 is then turned to the clamped position

18  which compresses the elastomeric sleeve 17 causing it to bulge outwardly against the backside



14 I n operation, the fastener is first attached to the front panel 12 by
clinch attachnent of 15 the retainer 15 to the top of the front panel. The
rear paneWwobdiop@3attached to the first panel by 16 passi mgTiuse2/ena of the
fastener containing the elastoneric sleeve through a hole in the second 17
panel . As the panels are held in place, the knob 13 is then turned to the
cl anped pbsi of the redrGankli Phicfonqeakly shamps hiee tcpinelseogatheslas enoee didartyadepiaterd int
to bul ge outwardly against the backside 6 WD 02/096234 PCT/ US02/ 15179 1 of
t he rear an l T is forceably clanps the two panel s together as nore
clearly n 2 Figure 6. 3 Referring nowto Figures 3 and 4,

greater det all of t he knob/pin assenbly is showmn. 4 Referring to Fi gure 3,
t he knob 13 i ncl uRefertngmuartd FigutesRyaml/4,i greatercddtaibofl the kaeh/pin 28searblly isShowmer
sl eeve 39 form ng a cylindrical cavity therebetween which is provided with
a helical ,ca

Gomnviar d St Bt Borige  Sheb LORAs R e St Bytorabii 3K

agai nst the retainer camranp to lift the pin upwardly from 8 the retainer
as the kn®b imet siceved9 fdiming & exlintlsicat codigltherelmtwearashitins peorideddrviticahelicaloam
ranp of the 9 retainer as nore clearly shown in Figures 5 and 6. As seen

inthis figure, camra is,t edt I’OVId ctyres i ch
closel y it oraig 29 FpREm Pl el wiP e bl %%v%f?e@x%m‘“ dEiERr 28 hé
cl osel y-f|tt| ng rotatable attachnment of parts. The outer tier of the cam
ranp i ncl pdeprevidds diie fotod bRBrifimaarsi aginsifthel fdtginér cadm amppo diftehé pinpwiardipfibmom
over-turning. Referring nowto Figure 4, 13 a bottomview of the knob and

- 1 or o8, CHIRTPETST SHORAPaS RS ATER G TR ESHA TGRS B Y Rl samaate e the
bet ween wal I
9 retainer as more clearly shown in Figures 5 and 6. As seen in this figure, the cam ramp is two-
10 tiered to provide structures which closely mate with like surfaces on the retainer to provide a
11  closely-fitting rotatable attachment of parts. The outer tier of the cam ramp includes a stop
12 28 on a side of detent 25 to prevent the knob from over-turning. Referring now to Figure 4,
13 abottom view of the knob and pin assembly shows the relationship between the center pin 24
14  and a two-tiered cam ramp 34 which lies along the end wall of the knob cavity between wall
15 38 and sleeve 39. The shape of the knob lobes 10 are also shown in this view.
16 Referring now to Figures 5 and 6, the fastener is shown in its released and clamped
17  positions, respectively. Referring to Figure 5, the knob 13 is shown in close mating

18 relationship with retainer cam ramp 26. In this position, the cam ramps are in full mating

19  relationship along substantially their entire surfaces permitting the application of high force to



15 38 and sl eeve 39. The shape of the knob | obes 10 are also shown in this
view. 16 Referring nowto Figures 5 and 6, the fastener is shown inits

rel eased wod20d@sped 17 positions, respectively. ReferrimgTiusoF13ar e 5,
the knob 13 is shown in close mating 18 relationship with retainer cam
ranp 26. In this position, the camranps are in full ting .19

rel ati onshipt 1&@?@ /piw pssemblyiim Prder fheftsct i Glingh %tfﬂcglé‘&’étso pdé‘? Trtainst dg tp e front
application of high force to 7 WD 02/096234 PCT/ US02/ 15179 1 the knob/pin
assenbl y 2N BEsgN2! oriRfdatdmdrasidevt 19 Hrajbéts ehoBEH tHefbabkide 6t @hngdnell b4 bad ishe
front 2 panel 12. The elastoneric sl eeve 17 projects through the backsi de
of rear panel 14 and is. 3 snugly captured betvve t he base of the retalp
15 and end capehocapfyed éﬁwe@aphq Basa the|rgtaingr L3 ang el qag 19 Thsiend £ap gy axdally
groove adjacent the end of the pin. The knob is pref erably 5 conposed of
plastic apd Bé‘dum“@meyplafﬂ qu. $8old18diB@AL tIRf edd8f BleMpiRY THESHmBDIK giré@rab@
These sane structures, simlarly nunbered are depicted in Figure however
the knob 7 and pin assenbl 13 has been rotated countercl ockwi se relative
to the refai gemposg of m&ase%md rermanengly afixedui thethead glthg pin ‘?Xwo‘teﬁ'@“ﬁﬁif

bearing against the helical camranp in the retainer, the 9 knob/pin
assenbly gs |ifteepdantd sagcthfs, shiﬁﬂ’i?ly'n‘ﬁnﬂa@feﬁeﬂe HE@E&&lﬂlﬁéﬁé%%vJe%ﬁhe knob
cl anped position. 10 This forces the pin end cap upwar d, “conpressing the
el astoneric sleeve 17 against the base of 11 the retainer 15 thus causing
an outwar @ bangpingasesmblyd3 aslesps rotated:coppteraleckwiveaelativoiorbe repiaery By the cam
forceably presses against the backside of the rear panel around the

Ci rcunt er @nCe Rsh w8 e iGentlin tﬂefknbb%eé agRiaGhe he‘h%alreaﬁlqaﬁb ik Yet§iOMnd N
Figure 2, the retaliner camranp I ncludes serles 14 of radial grooves

whi ch receive the knob detent establishing stable, indexed positions at
9  knob/pin assembly is lifted upward as the knob is turned from a released to a clamped position.

10  This forces the pin end cap upward, compressing the elastomeric sleeve 17 against the base of
11  the retainer 15 thus causing an outward bulging of the sleeve. Asaresult, the deformed sleeve
12 forceably presses against the backside of the rear panel around the circumference 39 of the hole
13 inthe rear panel. Asmore clearly shown in Figure 2, the retainer cam ramp includes a series
14 of radial grooves which receive ';he knob detent establishing stable, indexed positions at
15  different points of rotation of the knob. This permits different degrees of clafnping force to
16  be applied since the elastomeric sleeve will bulge more or less depending upon how much the
17  knob is turned and the pin is lifted upward.

18 Thus, the objects of the present invention have been achieved. The fastener disclosed

19  hereinis a pre-assembled unit that is easy to use. Furthermore the fastener can be permanently



15 different points of rotation of the knob. This permts different degrees
of clanping force to 16 be applied since the elastoneric sleeve will bul ge
nore or |weaependi ng upon how much the 17 knob is turnedTtarsd24:1® pin is
lifted upward. 18 Thus, the objects of the present invention have been

achi eved. The fastener disclosed 19 herein is a pre-assenbled unit that_ is
easy to use.affbeditp@rnepelsottha thers @enege loesmpasts. Jbmsialls mtp;}woseam-f%zme@a ouud
PCT/ US02/ 15179 1 affixed to a panel so that there are no | oose parts. It
installsjint Qﬁ%ﬁ a 18 lediihichiiPe SRGE pihcReAridRifled

r equi redzto}%;ég\ggtrhe t ga{ﬂfctﬁgelgg\?\%%ﬁgmegai rrg%egr%punched or glr:y:piall ed 3
quickly with standard tooling. Because the rubber is in conpression while
in use, Bhe quisklywith standard taoliag.vRBgesusptherubber iningomppessigaavhileif ysgethgfastenet ne
anount of clanp load is adjustable by how 5 far the pinis turned to
successi ye sLifle k?&\@‘at@@ﬂ ¥ loal ! FudthRAn &R SthE Bfoditlof 8P SoaAGEH diusedbid by How
advant ages: it prgv des a clanhp load in a variety of panel thicknesses; it
is inexpensive, it can 7 be operated fromone side only; and it is__

vi brati of rdei theapin is tgrmed te [yueressiveestabla drder eints. hHtalsonas dhegllopangpdsitional
nodi fications and changes to the 9 present invention that will be obvious
to those cof J o sk art i Bk O ;

the. prosdnt Tusaseo i 1Rl QAR Idallf LA RA el PRGLicRles dnis inckPalfF el

their legal 11 equivalents. 9 WO 02/096234 PCT/US02/15179 1 CLAI M5
7  be operated from one side only; and it is vibration resistant.

8 It should be understood that there may be other modifications and changes to the
9  present invention that will be obvious to those of skill in the art from the foregoing description,
10  however, the present invention should be limited only by the following claims and their legal

11 equivalents.



2 What is clained is: 3 1. A clanp-type fastener for securing together two
panel s having aligned 4 apertures, conprising: 5 a retainer having an

axi al borwp og/oad28achnment neans on a base of said retai ner pcarusar/asachi ng
said retainer to a first 7 panel; 8 upward-facing camneans integral wth
said retainer, said cam neans being 9 concentric with said bore and

di sposedlal ong a top surface of the ret @LAEMS 10 a pi n having a head and a
shaft, the shaft of said pin extending axially through 11 said bore and
beyond t e D&bat iptlainkeel is:et ai ner, said pin being rotatable within said
retainer 12 between clanped and rel eased positions; 13 downward-facing
force bearing neans afAidigsdpligpes @istbnbedst Sdcufing dogéther two Iphn€ln JRgREeHligned t h
said cam nmeans whereby turning said pin noves said shaft axially with 15

respect 4o sa?,ievg\lwregt singl6 an el astomeric sleeve fitted about a portion
of said shaf i ch extends beyond 17 the base of said retainer, a first
end of sgi d sl eeve bei nl%éi.n %but nent .V\f'btol;pe,sai d base; and 18 an end cap

secured to said pin a(ﬂa AN "2V0P &Y AT hereof, said end cap being 19

in abutnent with a second, end of said slegve, such tha en said.pin i
turned t& said cl anpedt2SbMpHLmeanyn g‘%@i? Hfﬁdéé%“qgor@%tﬁ%%%%aé‘grefﬂﬁ%é? Eig@ﬁd
cap and the sides of said sleeve bulge 21 outwardly. 22 2. The fastener of
claim| whermigl, sai d cam neans includes a helical cam

8 upward-facing cam means integral with said retainer, said cam means being
9  concentric with said bore and disposed along a top surface of the retainer;
10 a pin having a head and a shaft, the shaft of said pin extending axially through
11  said bore and beyond the base of the retainer, said pin being rotatable within said retainer
12 between clamped and released positions;
13 downward-facing force bearing means affixed to said head of said pin in
14  engagement with said cam means whereby turning said pin moves said shaft axially with
15  respect to said retainer; ‘
16 an elastomeric sleeve fitted about a portion of said shaft which extends beyond
17  the base of said retainer, a first end of said sleeve being in abutment'with said base; and
18 an end cap secured to said pin adjacent a distal end thereof, said end cap being
19  in abutment with a second end of said sleeve such that when said pin is turned to said clamped
20  position, said sleeve is compressed by said end cap and the sides of said sleeve bulge
21  outwardly.

22 2. The fastener of claim 1 wherein said cam means includes a helical cam

10



10 WO 02/ 096234 PCT/US02/15179 1 surface. 2 3. The fastener of claiml
wherein said cam neans includes at | east one radially 3 extendi ng groove
in said hwbiocadé2seam surface and said force bearing neans PREIUSAESS1aN
axially 4 protruding detent whereby the pinis held in a rotationally
stabl e pqgsition when said detent 5 occupies a groove. 6 4. The fastener of
clai m 2 her®¥8%ai d force bearing means further includes a 7 second
helical surface in mating relationship with said first, cam helical surface.
8 5. TheZf astener3.of cFkd fsteneitndclaim 1ehesein pad comeneass ckidowatilepst onpyadially of
rubber. 9 6. The fastener of claim1 wherein said end cap is rigidly
secured Bo saitahdpigrgrod® i saifithelidabhedne maface ind faid forde heng meassdnclugeanelaxially
attachment nmeans is clinch-type 11 fastening neans. 12 8. The fastener of
claim 1 whergbtiudifig deRatiwhérebpitd pin v Held inhefotdtivnhlig eableqisition Ivh@dh isdidnigtent
means. 14 9. The fastener of claim1l further including a knob conposed of
plastic and oclz'épi@é&%f‘c%%.to the head of said pin. 16 10. The fastener of
claim9 wherein sard force bearing neans is |ocated along an 17 end wal |
of a cylindrical gavity o he ISl . " £ er
of clali m610 wher e‘f‘n sa]Y}be Pla%t%:%?r r?g? ﬁﬁ’ﬁglvﬁ%éegs %ar‘\‘h]g"ﬁ&g?%“é‘é?’é‘%? %lélﬂgrllgaﬁhgs
cylindrical wall, a jalce { said camsurface %I oseéy fi tti,ngl W thin said

igal $ elical su

cavity or tH&C urfage in mating relationship with said first cam h ace.
8 5. The fastener of claim 1 wherein said elastomeric sleeve is composed of rubber.
9 6. The fastener of claim 1 wherein said end cap is rigidly secured to said pin.
10 7. The fastener of claim 1 wherein said panel attachment means is clinch-type

11 fastening means.

12 8. The fastener of claim 1 wherein the head of said pin further includes tool-

13 driving means.

14 9. The fastener of claim 1 further including a knob composed of plastic and

15  affixed to the head of said pin.

16 10.  The fastener of claim 9 wherein said force bearing means is located along an
17  end wall of a cylindrical cavity on theA underside of the knob.

18 11.  The fastener of claim 10 wherein said retainer includes an upward extending
19  cylindrical wall adjacent said cam surface closely fitting within said cavity on the underside of
20  the knob.

21 12.  The fastener of claim 3 wherein said force bearing means is a two-tiered cam

11



20 the knob. 21 12. The fastener of claim3 wherein said force bearing
neans is a two-tiered cam 11 WO 02/096234 PCT/ US02/ 15179 1 ranp i ncl udi ng
a stop onwe ivgke3of said detent which engages said upwar dPCadisaygisiam neans
2 to prevent the over-turning of said pin. 3 13. An assenbly including the
fastener of claim1 further conprising; 4 a first panel affixed to said

ret ai ner loy @EPANNIing A MORONAeUROL sgidfepqnt whickiengiges said yapptriacing camimeans
first panel greater in dianeter than said 6 elastoneric sleeve; 7 a second
panel i n2f acte-preventithe oxputuraing ofwaidpia. backsi de of said first 8 panel, said
second panel having a second circular hole through which said sl eeve
extends, 3said 9 KeconAnhsgemblyanchadisgitietfastérenbf glainhe fisther cangrisigs sai d
first hole and aligned with said first 10 circular aperture in said first

panel ; amgd 11 wherein said ghaspaeEiffiteSloagidaetatnet By sAd ity cheRAPMEeSREd by 12
said end cap such that the outer surface of said sleeve applies a clanp

force against a backside 1@’%@{ cirdlf a@%ﬁﬂ?ﬁa HNElst PRE e elini0Ret N Had i

pin are turned to said clanp positi

.6 elastomeric sleeve;
7 a second panel in face-to-face abutment with a backside of said first
8  panel, said second panel having a second circular hole through which said sleeve extends, said
9 second hole being substantially the same size as said first hole and aligned with said first

10 circular aperture in said first panel; and

11 wherein said elastomeric sleeve is forceably compressed by

12 said end cap such that the outer surface of said sleeve applies a clamp force against a backside

13 of said second panel when said knob and said pin are turned to said clamped position.
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