QUI CK ACTI NG PANEL FASTENER RELATED APPLI CATION This patent application is

related to provisional patent application serial nunber 61/ 228, 314
entitl ed wQunok1#A@Bi ng Panel Fastener™ filed on July 24pc2a8%)10pu3006 ity
from 5which is hereby clainmed. FIELD OF THE | NVENTI ON The present

invention relates to a rel easabl e paﬁ%l fastener with a body nenber and a
manual |y rotatable spindle therein. In use, the body nenber extends from an

attached first planar pangjuicikt RCTRERARRL & aNgageent through an aperture
in a second panel for the purpose 10of releas ably interconnecting the two

panel s. BAGKGRANPPIG AEN NVENTI ON There have been exanples in the
art of quick-acting panel fasteners for releasably joining two panels in
face-to-face relatd I j the - f. : [ holes in

t he panels angﬁ?g&%@%gp%ﬁg&gﬁ&%ﬂgggvgﬁgagéﬁgﬁg?ﬁgﬁkggggﬁgéfggﬁgée fasteners
are sonetd f.err. N St . top panel
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fast eger. .Then ctuator can be turned either by finger pressure or with

: n
a too mﬁ%¥%1§hgﬁbﬁhag$‘ying second panel becones secured to the back of

top panel I rt of such fasteners include U S. Patent
3,406,43??@%’?%1%?%?]?0&\29 et al. and U S. Patent 6,955,515 issued to
Barina et al. commercially available 20 part which provides, the
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j oi nder fasteper s D RAK GVBH and Co. In an tégnpt to crﬁate | ower
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cost yet Py ﬂPW@g&SB@pPé@ﬁ@ﬂghﬁﬁﬁé © pogy membyegext PN AHH0ad BBkt s have
been enpl oyed as shown faor

planar panel into releasable engagement through an aperture in a second panel for the purpose

10  ofreleasably interconnecting the two panels.

BACKGROUND OF THE INVENTION
There have been examples in the art of quick-acting panel fasteners for releasably

joining two panels in face-to-face relation by inserting the fastener through aligned holes in
the panels and turning one of the elements of the fastener. These fasteners are sometimes

15  referred to as “quarter-turn” panel fasteners. A top panel is first more or less permanently
affixed to a retainer part of the fastener. Then, an actuator can be turned either by finger
pressure or with a tool whereby an underlying second panel becomes secured to the back of
top panel. Examples in the art of such fasteners include U.S. Patent 3,406,431 issued to
Armstrong et al. and U.S. Patent 6,955,515 issued to Barina et al. A commercially available

20  part which provides the above-described panel joinder capability is the D-SnapTM captive
snap joinder fastener sold by DIRAK GMBH and Co. In an attempt to create lower cost yet
effectively performing panel fasteners, metal stamped parts have been employed as shown for
example in U.S. Patent 7,086,125 issued to Slobodecki et al. and U.S. Patent 7,188,392
issued to Giuguliano. However, this technology is not known to have been successfully

25  applied to quarter-turn panel fasteners.



exanple in U S. Patent 7,086,125 issued to Sl obodecki et al. and U. S

Patent 7,188,392 issued to G uguliano. However, this technol ogy is not
known t o wawvellmases3successful |y 25applied to quart er-t uPaTasa@h/0fizsé ener s.

- 2- While these attenpts in the art to provide a quick-acting or
gquarter-turn panel fastener, they aré& very expensive parts to manufacture.
There is no known qui ck-acting panel fastener having a retainer made froma

unitary sheet wigk dlesSi@MPNG the AL BERIR 2 JuRRLLtihSorduteeGuin Patdie art for a
qui ck-acting panel fastener which effectively and securely joins two

Spanel s fag8et Al aks et AssveShit EOIhMBFacQEO NG Rho kR vl RHARCE ﬁ"g'ﬂa gasy to
use. SUNNARYGCFG¥HE Fﬁ%%ﬁ%fcﬁ% In Sfder toeneé% the(ﬁéedsuin ?he art,

the presenfeRAl8lne a8t RBERa &R NP2 BN AP SELL MU IS TROURE, SRek Qf two
separately forned interacting parts: "a panel ret |§er and an actuator pin.

The retaipgryiyg. hA5P gﬂ&ga&fn SRDEEEndSih e‘fﬁh@%lfa[n‘&%&?&} YfnsShgMP! ng

10t echnol ogy. e retaliner a pi n work toget 0 create a fastener that

i - ' ' I d ont d
Then: Sol Sl ARG R R AP  oBabhlcthoRRRRLe HALLIFTRE, “cnape im0 a

shaped h% ]ngbgﬁF Egﬁgﬂﬂ@ﬁbhﬁnd the attachnent to the second panel can

be achi eve ease y“turning a knob that rotates the pin into

detented sel f-]ockin ositiqns., The .head can onf.i gur ed f.or., hand
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ultra-lowcgst, utilizing a progressively stanped retainer and a

col - f or gRtENeRBHMREISGE o G0 screaeelired ficrqeing FTS, & PERLICKIBT O has devi sed
a panel fastener conprisin .unitary stanped sheet netal retainer having a
central rPOTHPT G EE‘{TJLD%?EI%?F 153?%%‘@“?‘]‘1@“863@ H’Bngf%‘%g RBPLEREC P EPRINer i ncl udes

outwardly deflectable resilient barbs for providing a | oose snap-in
r et edLi orechnology. The retainer and pin work together to create a fastener that can semi-

permanently snap into a first panel and then be clamped onto and then selectively removed
from a second panel. The retainer snaps into a shaped hole in the first panel and the
attachment to the second panel can be achieved or released by turning a knob that rotates the
pin into detented self-locking positions. The head can be configured for hand actuation, tool-

15  only actuation, or both. The present fastener is ultra-low-cost, utilizing a progressively
stamped retainer and a cold-forged knob and pin.

More specifically, the Applicant has devised a panel fastener comprising a unitary
stamped sheet metal retainer having a central rotating actuator pin. The body portion of the
retainer includes outwardly deflectable resilient barbs for providing a loose snap-in retention

20  to a first panel through a square hole having deflector tabs for engaging the barbs upon
insertion. Resilient legs on the retainer are laterally expandable for engagement with the
backside of a square hole through a second panel for securing the first panel to it face-to-face.
The pin is rotatably secured to the body portion of the retainer and it is manually rotatable
between engaged and disengaged selected positions. The pin includes a cam on its end which

25  coacts with followers on the legs for selectively moving the legs to an expanded state where



20to a first panel through a square hol e having deflector tabs for engagi ng
the barbs upon insertion. Resilient legs on the retainer are laterally
expandablwofor/angagenent with the backsi de of a squar ePholus2ai00e3ogh a
second panel for securing the first ﬁﬁnel to it face-to-face. The pinis
rotatably secured to the body portionof the retainer and it is manually

r ot at abl e bet ween engaged and di sengaged sel ected positions. The pin

i ncl udes (g KA iR thelehSagd HoMUnC hn AS&PREIA siel he i@k LPWB FSaifd} abfglﬁ al egs for
selectively noving the | egs to an expanded state where -3- e pinisin

the engagadicnPsihp RAd addinst i bEARRARIEGe $EBEEpankherd &dsncits bhgadoat @i ner apply
a resilient clanp | oad agai nst the backside of the second panel. To enhance
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g SRR TPt L0 £y o SR R g,
S oo R o= 2,LLrst penel e e 1110t Rol Chereteugh o
e e 9, B8 PIE RRL LIE PBTRIE0ELT 50 even
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preferably f ed upwardly fro rimary walls. The wal | s. extendi ng downwar d
Pr om t he “Hrsag nii eSS BRE ind Brgighen prirmebiae Hareb Tfghte o
backsi de of the segp d. panel when %he eXﬁgnd r is,t?rned to the engaged
posi t i on.DeATetRsRACdOra Ll HignRaye 1At litshranghigelpfes apak of arposipaitads PR packsi de
of the 15second panel. Each | eg may include a bend providing |ongitudinal

r esi 10encstepdinviidly wyagdiBe eger 2hthg pole pihicdicgper diecharfsdPapirsrer ¢lo t he
backsi de of the second panel when the legs are in the engaged position.

In this resgeper ingahefiest kolp| Bhepgip! e platmst arg pefestboiplded ppWaEbtiHEN | nvent i on

in detail, it is to be understood that the invention is not limted inits
appl i cat ipgmapovelle Hhetvedlls sxterdimdagmaardieen dis bady andohe lees. paysagdpesit s of t he
conponents set forth in the follow ng description or illustrated in the

dr awi ngs .theFeeondrpglentengnge p dackaida bf @e sfcond prael whrndll erpardst mmemest toltled ng
practiced and carried out in various ways. Also, it is to be understood
t hat the epgﬂga@g@ﬁtt@gy An upward facing edge at the end of each leg abuts the backside of the
15  second panel. Each leg may include a bend providing longitudinal resilience to the leg
whereby an upward biasing force is applied to the backside of the second panel when the legs
are in the engaged position.
In this respect, before explaining at least one embodiment of the invention in detail, it
is to be understood that the invention is not limited in its application to the details of
20  construction and to the arrangements of the components set forth in the following description
or illustrated in the drawings. The invention is capable of other embodiments and of being
practiced and carried out in various ways. Also, it is to be understood that the phraseology

and terminology employed herein are for the purpose of description and should not be

regarded as limiting.



and term nol ogy enpl oyed herein are for the purpose of description and
shoul d not be regarded as limting. -4- As such, those skilled in the
art will wppoadiiadee t hat t he conception, upon which thi 2CUitsed109u30e6 i S
based, may readily be utilized as a Q@sis for the designing of other
structures, nethods, and systens for Carrying out the several purposes of
the present invention. It is inportant, therefore, that the clains be

regarded as i Rgkugll MPseWARA BfiHb ¥YRWEINEpRQNSE thiGhd QSeprbASPbRWhRE dliiey do not
depart fromthe spirit and scope of the present invention. BRIEF

DESCRI PTIgf R ofke };%SGQR&W N%I)Fﬂecﬁtili%ed & aBhafOFdr AP cfegigﬁ‘ﬁl% b%tﬁer@@ﬁéﬂ%&t ive

assembly view. FIG 2 is a front elevational partialTy-sectioned view of

the i nventduQs asd Raabedrylnb Gut de §&eAl RRPELI hOREschBhlediBRMRIS 1 C Vi ew of
the fastener loosely attached to the first 10panel. FIG 4 1s a bottom
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15 conponen and a retain e end of the pin 11

carries ?ﬁuﬁ#&ﬁﬁ%ﬁ%ﬁ&{%@ﬁ#%¥H¥Bﬁﬂvhﬁ?$|Obes 180 apart providing a narrow

Cross-section an e cross-section that are 90 apart. A shank portion 7

f the pi b d th d 9 of the pin. B h
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ci rcunference rising.a displac and an .undercut di nensi on relative
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features used!t® i ROYMR feRets vigWah (e Tagenentopsehoatfaghed g Higdirst
operation as shown in this enbodi nent and/or a drive for tool use. O her
opti dfs PARYlude a t-handle pin, phillips-drive or a slot. The pin is made

using cold for&%ng technolo%y.. o .
FIG. 471s a bottom left Tront isometric view of the fastener inserted through both

panels and in the engaged and locked position.
DESCRIPTION OF THE PREFERRED EMBODIMENT
Referring now to Figures 1 and 2, the present fastener is comprised of two
15  components, an actuator pin 11 and a retainer 13. The end of the pin 11 carries an elliptical
cam 17 with two lobes 180° apart providing a narrow cross-section and a wide cross-section
that are 90- apart. A shank portion 7 of the pin extends between the cam and the head 9 of
the pin. Between the pin’s head and shank is a flange 16 having clinch features 15 along its
circumference comprising a displacer and an undercut dimensioned relative to a receiving
20  hole in the body of the retainer to permit rotation while maintaining axial captivation. The
head 9 may contain any number of features used to turn the pin such as a knurled knob 10 for
manual operation as shown in this embodiment and/or a drive for tool use. Other options
include a t-handle pin, phillips-drive or a slot. The pin is made using cold forging

technology.



- 5- Referring now to the retainer 13 of Figures 1 and 2, a body
portion 8 of the retainer provides support for the underside of the head 9
of the piwolRdittthade3i s centrally | ocated thereon by the PeraiSzimg4iooé e 18.
During assenbly, the flangel 6 carryi the clinch features 15 is inserted
and clinched into this hole. The retainer is nmade by progressively stanping
a sheet 5Snetal blank whereby the blank is cut and fol ded to produce the

various oper aRiMgid, %WB%er@ﬁ@ﬂMdﬁéﬁ@ésQVﬁndz a body HORich&tRiataledy 8 is
substantial ly square having one pair of opposing side edges 12 that are

doubl ed Qy&fided 8QPoitdd (Be EduBrs[RFRIRIAG P& the Bh 19RRPRIBE P q’(%ﬁte&ﬂle?ébﬁ crinped
downward 90- to provide a standoff clearance at these sides. Thi

const r uCtyl . RELFRIM e @Cﬁﬁﬁ@f kseRibly, ﬁfé%n%@l%f&a%ﬂg% Eh%@hﬁdhqgau%s H‘ﬁ first of

two panel § (hereinafter the I rst "panel ha li1e in the sane pl ane

for st abl &Fﬁ&ﬁﬂﬂ Elncg]{ed E{R@thﬁsq{o?é ére?a%ne f%?%&g?&lhg%l ¥tafnﬂlng A QHLE 2. The

mat eri al over port 1 oNns retal cont1 nues
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retainer. ten ronleac are opposi ng
cam fol I guwers 20, Vhrylng the wi dt h 150f t he prlnary malls varies the

cl osing force o# e retainer which suppl i es grlpplng engagenent on
opposite side
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Figure 3 hol e 31 Ofﬁﬁh firstgganel 32 includes inward facing

re
tabs 33. d?WBWWg% &° 1O HLe SUUY| Tapes) A FCshides p AR ICOTHBEIBRERAF n t hi s

flgure) has t he
contact surfaces with the top side of the first of two panels (hereinafter the “first panel”) that

all lie in the same plane for stable support of the retainer as shown more clearly in Figure 2.
The material of the doubled-over side portions 12 of the retainer continues into a pair

of downward-extending primary walls 19, one on each side of the retainer. Extending

inwardly from each of the primary walls are opposing cam followers 20. Varying the width

15  of the primary walls varies the closing force of the retainer which supplies gripping
engagement on opposite sides of the cam 17. The primary walls 19 extend the remaining
length of the retainer and then are folded back outwardly and upward to form retaining legs
21 that, as described in more detail below, secure a second panel (hereinafter the “releasable
panel”™).

20 Referring now to Figure 3, a square hole 31 of the first panel 32 includes inward
facing tabs 33. The hole in the second or releasable panel (not shown in this figure) has the
same outside dimensions as the hole in the first panel except without the tabs. Insertion
alignment of the holes of both panels to the sides of the fastener is achieved by guide fingers

35 which extend downward from the fastener body at each corner. The array of fingers



sanme outside dinensions as the hole in the first panel except w thout the
tabs. Insertion alignment of the holes of both panels to the sides of the
fast ener we 2atiilessed by gui de fingers 35 which extend deemasedofurivns t he
fastener body at each corner. The array of fingers -6- match the coners of
the holes in both panels and each fiﬁger is chanfered to aid alignnent as
they are inserted through each panel. In use, the assenbl ed fastener

is initighddh hO&Rhdre6k thdhQedifBothiphidls BRANGEL BelRichinREASPLA alifindnidi ner by
snap action of barbs 36 that extend inwardly fromthe primary walls 19 at

an supwargedyanRghsereMthrblbe chasigaer is snapped into the first panel, the
barbs flex outwardly, pushed by the |ateral side edges 37 of tabs 33 in the

first panel. JNgeNat RSemtfles AARRL iPARANROURM ifih treliFRDahdd 38 NAiIARPRDIst €
direction of renoval because their free position presents a gap between

t hem t haty, I%taln%ﬁ@s%n'rélﬁ Qctfoﬁ%r ;é\érgst 8 @l e&féﬁ% Isrfg\gi%l% h‘?nlﬁgge grﬁ]xgﬁ% g@gi flanmaY Only

be renoved non-d ctive y a too outward to

| ear cth i Cilos ool | f bar | fard
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near
per manent er. .1he second | .eas Ele nel ¢ nogw.he joined. In the
el axed SPAEAY Hied ARl FaRErao s CR bR A ekl e indt o ¢ e
followers 20 and the.retainer. legs 21 remqain t kg& inward to provide a
ol ear anca™ i Feg T SR it PR etmbrd P B el aRb gt £l e
first panel as shown.in Fjigure 3 %ﬁ rel easabl e panel is placed 15agai nst
the back PSdaY BRI R i Pssdbatdhewion o ihe oy, ALipen e RSSh B OF ¥ gur e 4, wi th
the panels held f ce-to-{ ce, the pin is then turned ggo in_either
directi oﬁef{l‘bVeijrB%‘g‘fsl‘i‘BCt%Vé YAYePol ”é@‘gtorzllfx 8&%&“&“@“&% [ eSS PREE | ocks the
rel easabl e panel 41 mated flush against the first panel 32. This outward
noverént f¥ Peie W%@efaftqnér 18 as §f‘é%l‘eﬁ§taieﬁ‘é shaveyaaddeosely affized foghe {istparchf t he
cam 17 which pushes the legs 21 of the fastener outwardly and agai nst the
under si dén BHs REARPSIBRCASARINST. S5 speaidireleppablapane] AP d| by jpineks 4o thegelpxed f or ce
of each primary wall 19 clanps forked ends of the opgosin fol  oners 20
i nt o contsiakpu Hie nameyE gdpeeittheganrocchy thadstenss intthg follpwerp @janditherctappak laghape of
the follower ends formdetents that receive the camlobes. These detents
provi de &ltremain uskethdwardde plosidp aslepiangeyi wigh the splo istde rdkepablaphinglat es the ful ly
engaged and stable position of the pin. Adding to their effectiveness,
angl ed end pofncoengagt? vafh thrrst pangl asghowreigd’i@ie $.|texreleasable panel is placed
15  against the back side of the first panel for securement. As shown in Figure 4, with the panels
held face-to-face, the pin is then turned 90 in either direction to move the retainer legs 21
outward to a position that locks the releasable panel 41 mated flush against the first panel 32.
This outward movement of the legs 21 is caused by the increase in lateral width of the cam 17
which pushes the legs 21 of the fastener outwardly and against the underside of the releasable
20  panel 41. The inwardly biased spring force of each primary wall 19 clamps forked ends of
the opposing followers 20 into continual engagement with the cam as it is turned. The fork
shape of the follower ends form detents that receive the cam lobes. These detents provide a
tactile and audible positioning response that indicates the fully engaged and stable position of

the pin. Adding to their effectiveness, angled end portions 42 of the retainer legs 21 flex

25  against the backside of the releasable panel 41 providing an upwardly biased spring force that



25agai nst the backside of the rel easabl e panel 41 providing an upwardly

bi ased spring force that -7- creates a clanp load resiliently holding the
panel s t oyoetzhaveiigabsequent turning of the pin rel easesPon/useeiongnges t he
assenbly again allow ng the releasablf panel to be separated and renoved
fromthe assenbly. Therefore, the foregoing is considered as illustrative
only of the principles of the 5invention. Further, since nunerous

nodi fi catchQnrs a 2RhpINANSEEen Yl}rlhl)ldfn%@% Pa¥el® Efzbithe @ubttqeen atfmh% 8Ché pint he art,

it is not desired to l[imt the invention to the exact construction and

oper at i 0n.1sREVWE R MESHE hREHbly @ nﬁ&ﬁ@ﬁQ&@QhMma@%bmﬁH&%@Q&ﬁm&B@hﬁ'Cat'ons
and equival ents nay e resorted o, falling within the scope of the

i nventi oRemoyed from the adi@blyl S ¢l ai med as being new and desired to be
protected by Letters Patent of the 10United States is as follows: -8-

CLAIMS Vhat |g &Lt%te”ﬁ% fbRgoing is consi'qﬁréﬁa%ﬂl@ rat v@%h]l‘?r%‘?'ie ?1 E)aEFf‘tﬂe 5a unitary

r et ai ner |ncIu ing a y-portion havi ng outwar

5 invention. Further, since numerous modifications and changes will readily occur to those
skilled in the art, it is not desired to limit the invention to the exact construction and operation
shown and described, and accordingly, all suitable modifications and equivalents may be
resorted to, falling within the scope of the invention.

What is claimed as being new and desired to be protected by Letters Patent of the

10  United States is as follows:



resilient barbs for providing snap-in retention to a first panel through a
first hole therein; resilient legs on said retainer being laterally
expandablwofor/angagenent with a backsi de of a hol e t hr @aghusaoismeinmel panel
for releasably securing said first papel to said second panel face-to-face;
and 10a pin rotatably secured to sai dretai ner body portion and being
manual | y rotatabl e between sel ected engaged and di sengaged positions, said
pin i ncluding cam neans coacting with followers on said | egs for
selectively noving said |l egs to an expanded state where said pinis in said
engaged position. 2. The device of gfamygl further including two pairs of
opposi ng forked foll owers 150n said retai ner which capture opposing | obes
of said cam ngapsi\MigResiai d pin is in said engaged position thereby holding

said pin in a | ocked position. 3. The device of claim1l wherein said
retainer is constr l, anped sheet netal. 4. A panel
f ast ener assegbly %g%%$F§%H%Q:g@H$§érst panel having a first hole

th h h; th h,
eresnroug a unitar re% n%F 91%9111@%8!1 [Itbgt‘r’léerfd‘l%fvﬁlg%%ﬁx?a?@gIElQijle%taBEer ethroug

said first and secon anet posi-t sai d hol es
in alignment ar ner el, fastener
|nc|ud|né@?“%iﬁﬂm”?{%UY%gﬁﬁna 1]Bw i t%?hmd%PF g? ﬁﬁ @’t relnprOV|d|ng
snap-in retention ta
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backside of a hole through a second panel for releasably securing said first panel to said
second panel face-to-face; and
10 a pin rotatably secured to said retainer body portion and being manually
rotatable between selected engaged and disengaged positions, said pin including cam means
coacting with followers on said legs for selectively moving said legs to an expanded state
where said pin is in said engaged position.
2. The device of claim 1 further including two pairs of opposing forked followers
15  on said retainer which capture opposing lobes of said cam means when said pin is in said
engaged position thereby holding said pin in a locked position.
3. The device of claim 1 wherein said retainer is constructed of folded stamped
sheet metal.
4. A panel fastener assembly comprising:
20 a first panel having a first hole therethrough;
a second panel having a second hole therethrough, said first and second panels
being positioned face-to-face with said holes in alignment;
a unitary retainer of said panel fastener including a body with resilient
outwardly deflectable barbs for providing snap-in retention to the first panel through the first

25  hole by interference with a backside of said first panel; and



-9- said retainer further including a pair of laterally opposite
resilient outwardly deflectable | egs folded upwardly fromprimry walls,
sai d wal Iwoextiendiodg downward from sai d body, said | egsPcediskéientsioye
engagi ng a backsi de of the second paqfl. 5. The assenbly of claim4
further including an expander rotatably affixed to 5 said body and
extendi ng downwardly from said body between said | egs, said expander being

rotatably operativgid @uisRir®al ifcih@8Sa pit yakhdlaly bepRitsRlif&h edwarsy ti on of
engagenent with said second panel. 6. T%e assenbly of claimb5

wher ei n %@ﬁ&mﬁ%ﬁﬁ?Qﬁﬂ&ﬁQ@Q&h§%§xﬁﬁH&m@%Mﬂ@thQ@ﬁ@eﬂ@&ﬁ vawangeggabl e with
inward facing portions of said primary walls, said pin being 1l0rotatable to

sel ect engageg, ang 19gs§&ﬂ%a§9nagqgﬂgfaib9a&dgfof 8@iseohBsel. 7. The assenbly
of claim®6 wherein said expander is further described as being a pin having

a manual knobsat Oﬂ?ea‘%éla&inbflﬁfcl‘léf&’lﬂfﬂﬁ]ile?%cﬂldﬂi&’hm ﬁgp&ﬂ%ta%g%‘gﬁeﬁ'té! ext endi ng

fromsaid knob and a pair aterally exte camlo I xed to an

t t m 7 . ;
Opposit € sﬁg%og)r andn:%eﬁgllgg F%\g]?\%%dl??]{%ﬁiﬁ?@%%etgjeencia?dulr sg s \{\@gygpgdé(?a{ gagh primary

wal | 1’'ncl'udes -an i nwar we Ich cap rons of the

cam | obeg e SaLd Al B, b LYLAGK, 1 0usal £ pNARGSE, OSTLLABL IS ERY 0! di ng

sai d pi n agal st ee orrin el rection. € assenbly
of clain1§xyhegeLn said |l eg sides each ternminate at an upward faci ng edge
that abut'SPHE*S4cksi de of said second panel when the knob of the expander

is 20turned to the_enga i.tion. . 10. The assenbly of claim9
Wheroi n tho shape B Sar B am Dimein sigpimides Frees i eros B mat o
the internal dinensions of said first and_second hol es, said body further
i ncl udi nqu’éChgqﬁ? ﬁ@aﬁaﬁ@&l&é&wﬁw@ RYSNGRAAE FPREE %ﬁa@Pmt B8corners of
sai d _body. 11. The assenbly of claim 10 wherein said | egs each
i ncl dde d°BEHE to sedrct gheasrdana gissnsagidneditiAz of sad 48 ence whereby an upper

bi asing force is applied to the backside of said second panel when said
legs are int Ae en gpnﬁ)@éq)ftql%]ﬁﬁ wherein said expander is further described as being a

pin having a manual knob at one end for turning said pin, a shank downwardly extending
from said knob and a pair of laterally extending cam lobes affixed to an opposite end of the
shank.

15 8. The assembly of claim 7 wherein each primary wall includes an inward facing
follower which captures toe portions of the cam lobes when said pin is turned to said engaged
position thereby holding said pin against free rotation in either direction.

9. The assembly of claim 8 wherein said leg sides each terminate at an upward
facing edge that abuts the backside of said second panel when the knob of the expander is

20  turned to the engaged position.

10. The assembly of claim 9 wherein the shape of said body is square with corners
that closely match the internal dimensions of said first and second holes, said body further
including a guide finger extending downwardly from each of the corners of said body.

11. The assembly of claim 10 wherein said legs each include a bend



12. The assenbly of claim4 wherein the first panel includes a pair of
opposi ng tabs which extend inwardly toward the center of the first hole,
sai d t abswengagiing3sai d barbs 5Supon insertion of said recaiusesoionions sai d
first hole. 13. The assenbly of, claim 11 wherein said retainer is
constructed of a unitary fol ded stanﬁ%ﬁ nmet al sheet. 14. The assenbly
of claim 13 wherein said pin further includes a head portion inedi ately

bel ow saiggvkd oﬁ%lﬂldﬁlai REiNeRE LACRBE R ufRAbiwiSStokdBAipat ElodhdBlcRMISHT d head,
10said clinch tfeatures providing rotatable press-fit attachnment of said pin

to the baqgy s@on@ﬁé\ﬂél WRLAaM8Ees are in the chagell gsiggsenbly of claim 14 wherein
said pin further includes a tlange |ocated i nmedi ately bel ow said clinch

features, the;sli anphef o1 P GhiflANELiF HRIEL bk HRRIPONHING opfosia T NSi de
di aneter of a receiving hole in said body of said retaliner through which

said pin (AR %EC%QQEnd inwardly ?D@varcir € B(?f%&%?ﬁl'e%irafhofél &%@s@g@%‘%@gﬁéa{h tﬁ%sd engaged

and di sengaged positions of sal are separate rotation of

sai d pin. . 17 . ssenhl y. .of im7 further described in that each
of sa?d ﬁ%??%ﬂ%?él?RGPgegg&é gfﬁgﬁﬂéh . 2018. A panel fastener conprising:

a unit ary r et %.nethilena%éelflnq)ilyn c?a'r?qu)(vhv&etmhsarda r%talr{ere 1r§.tcorcl) ltlrtuc (591‘1 2 unqt%}c)) ectabl e
snap-fit barbs] o Said retalner urther SRt I'ng a pair'r of
Oppos'ngéﬁﬂ&?ﬁgL&ﬂ&ﬁﬁhkh%Qt outwardly deflectable |l egs affixed to said

body; an

14. The assembly of claim 13 wherein said pin further includes a head portion

immediately below said knob and clinch attachment features immediately below said head,
10  said clinch features providing rotatable press-fit attachment of said pin to the body of said
retainer.

15. The assembly of claim 14 wherein said pin further includes a flange located
immediately below said clinch features, the diameter of said flange closely corresponding to
an inside diameter of a receiving hole in said body of said retainer through which said pin

15  extends.

16. The assembly of claim 15 wherein said engaged and disengaged positions of
said pin are separated by 90e of rotation of said pin.

17. The assembly of claim 7 further described in that each of said followers
includes a forked end.

20 18. A panel fastener comprising:
a unitary retainer including a body with resilient outwardly deflectable snap-fit
barbs;
said retainer further including a pair of opposing inwardly resilient outwardly

deflectable legs affixed to said body; and



an expander rotatably affixed to said body and extendi ng downwardly between
said | egs, said expander being rotatably operative to selectively push said
| egs out waiodby/EigeBl t aneously to a stabl e expanded st at @CT/US2010/04816 The
fastener of claim 12 wherein said exoﬁpder conprises a cam having a pair

50f radially opposing |obes. 20.7"The fastener of claim 19 wherein

sai d expander is further described as being a pin having a manual knob at
one end for turning éi;?hrﬂlepﬂo&,tab?y Shadio dJawevar Ml ¥x 8xdigndiwnavddip&ad knob

and a pair of laterally extending cam | obes affixed to an opposite end of
the shank,iq legs, said expander being rotatably operative to selectively push said legs outwardly
simultaneously to a stable expanded state.
19. The fastener of claim 12 wherein said expander comprises a cam having a pair
5  of radially opposing lobes.
20. The fastener of claim 19 wherein said expander is further described as being a
pin having a manual knob at one end for turning said pin, a shank downwardly extending

from said knob and a pair of laterally extending cam lobes affixed to an opposite end of the

shank.



