; qre3eWPT: 6TP; D RESI LI ENT STANDOFF FASTENER Priority based upon

provi si onal application serial nunber 60/255,374 filed on Decenber 15,
2000, enh&f{)g%ﬂ"f’"&s' LI ENT STANDOFF FASTENER' is hereby cl acimdor/dsséslD OF
THE | NVE I§n s invention relates to a resilient fastener including
standoff type fasteners that assenble two flat panels a spaced distance
apart. More specifically, iRESERIENGSTANDORHEAIIMNERC fastener that
provi des panel grasping and spacing functions solely by its resilience.
BACKGROUND OF THE | NVENTI ON AND PRI OR ART A standoff fastener is an

el ement that attaches two panels a spaced di stance apart. The panels are

. generally attached t.hrou sone_t Welol i 4 ing by

t hr eaded f ast ene?EOBB' %?‘Q%O%R@vé@ﬁgﬁﬂpﬁ%/Atfbﬁc%aﬂ%le tvvo t6§?pﬂe555,f37€ Flﬂéésﬂergit]hat
are machined or forned fromnetal,  a L,asti ¢. weyer,
whet her theHeagﬂ@féﬁszoé)ﬁ)eeﬂﬁ‘ﬂﬁ%lfmmﬁ}gggﬁ%ﬁﬁgééﬁﬁg ﬁ?ge%gfﬁg?%doffs
presently avail abl e pose problens. Problem areas include the use of netal
standoffs to separate two printed circuit boards. Wien a printed circuit
board is standing off froma netal chassis, the fastener is usually

attached t o {BREDRTHEINGENYIORt hods such as self clinching or riveting
which require tools. The attachnent of threaded fasteners is also tine

consuti ng, 1 equl i, 0GR FullB A9 RUIPABRAL: UGG RaRICRCE Biastiths i cases

the time require Ite When“sel f clinching

fasteners are used, several other problens can,al so _be.enco he
chassi s met #psemble twe flat, panelsea S*Paicﬁ#)fllsf?é‘c? ﬁBa'ﬁh&?%rg SBFt %ﬂ#g%lg{egg% inthe
chassis, and renoval of these fasteners is a destructiye Proc%eoie? k)eavi ng
either the chatmieicastenes thatsprevides pangh atasping B SPIcaHIRCLIONE SHPly Y dts
installation or renoval of the fastener requires specific tooling which is
relatively gqydigngéve, or not readily available in the field. And finally,
when the fastener is required to nake groundi ng contact b Nt ed
circuit board and the chassis, netal fasteners nust be usmmmlmmwm;t her
di sadvant ages noted above with regard to nounting circuit boafds., The use

of plastic fa ] 613 ' y, prebl ens encountéred with
netal faste K éf TIBASD. BIBR

: St+c Statraor1— utrttzes tireads, debris can fall
into the assenbly and the plastic standoffs {hat do r?ot UtiJr‘iAée thré_?ds are
of ten not resi st afvstandofEfasierer isasplement thatatiachestyq PapsisAIPAECULIERAPY Yt hat
do not require special installation tooling are often damaged upon renoval
so the fast eTirpahels ersggenenlisatackeditbrough s typd biclipping snechartisng 08 glamping: o

al so unable to provide electrical conductivity in the event a groundi ng

contact is ngadRAdeIaRbhets OF scAG ale Bbidrallian Eudexoiottgsds: tosethatsiré maehined
equi pnent during the manufacturing process is also a problem Another

di sadvant age | Srrh o mdl Car R Al BBt HobRDEnfher (RERfeferdane

becones usel & ernore catron o e holes in the panels to be
separated in the assenbly can, be critical t he tol er. e t he
hol es of themeial F BasHe! Xh&n\ffm@@%ms ﬁﬁ%‘f"‘@% pdgseg{l})h&ygﬁlﬁ@ep éésgu%}? ﬁlg@mts
m sal i gnment of the ) ..
Problem areas include the use of metal standoffs to separate two printed circuit boards.
When a printed circuit board is standing off from a metal chassis, the fastener is usually
attached to the chassis using methods such as self-clinching or riveting which require

tools. The attachment of threaded fasteners is also time consuming, requires a loose

mating component such as a screw, and increases the time required to repair items in the
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hol es so the panels cannot be assenbled. 2 Whi | e there have been many
attenpts in the art to solve the problens above, none to date have been
successf%ooigﬁ%ﬁ is therefore a need in the art of panel pépebemisagy systens
for a fastener that provides new advantages and sol ves the problens in the
art stated above. SUWMARY OF THE | NVENTI ON The present resilient standoff

i nvention aggygesses and solves many of the problens with the various types
of standoffs nentioned above. This fastener has an el astoneric portion,

herei nafter the ;n;féif-élﬁ@ﬁingrtgélféﬁ ateSh Rt %&l&rﬂfotlﬁéilepr@bleﬁﬁh@ﬂ AsoBe by

t he conpressive r grip o splaced tall material. A base of the

., fastener, which in nbodi nent s i ngl . Q. . i on,
provi des a rfﬂ%‘?”c"i“if%‘f gf%p&'éﬁéﬁ ’Hgtf‘nf“r\séle g?%ﬁgﬁmﬁtﬁ@@? icgér;sg%?f ﬁﬁ%ﬁﬁgﬁéﬁﬁ%t o the
hole of a panel. The base can al so function éﬂeo posi ti velg sapace.tﬁwohganel S

apart, provithe cassis,snd emeyal of these Sastengrs iia desBREHSi BIRFRSS JaVBaSIthe !
tail-elongation to occur fromthe opposite side of the fastener by the use
of a push- pighagistaziké Ragtehdrunugdbld fter berneval AlAlso; Hredastallationoreemaevahef thel | as
ot her nodifications are independent but will also work in conjunction with
each other. £Lven aRed\kciftt tdbliig Mhich iSRRIty exitnéiug o2 hot Radilyavailbldia

rel axed dianeter of"the'tarl, the tail can fit into the hole of the panel

when the tail Ls.stretched to a r 'ﬁrgp %/@,% ; {th&ehideg force
is rel eased,tlhﬁhédt é“?tﬁagﬁfpg’thﬂh@“’i ﬁ#éeh%?%rr iur té%émé tﬁgalﬂglcg as well as the
surfaces of the panel around it. This occu because en e tall i

rel eased it apietapeiscuibbeard gnd thec qsgls,orlnpté{ %‘é’ie"?f? st BIP,US %\ng\/% Vetquiféé
material of the tail restricted by the panel causes the tail to expand or
bul ge on ei t digsdvaitaees abtetlaboyawish regard to rgounting igpujebqaddsai ns t he panel at
the location along the tail when the stretching was rel axed. The expansi on

or bulging is al spheiisbfiatic Bstdnds doese sulye haty of tie prebléms encowttened with i t s
free length. To renove the panel, the tail is stretched again until the

T oA TENLR R 40 o ok s

tail. Al thouffie the sinp formof the fastener

invention is its applicatign to .a single, panel ere t radi ase on
one side of tdheplagic staado %WEd%“?fsf’é‘ﬂﬁq th%?ﬂﬁ?rie\gﬁeg ﬂ%ﬂjéglgtgéﬂélﬁ%gdgp ?ea?’oot
commonly found on househol d or electronic appliances. |n this, enmbod nent,

t he maj ori t yanfvibdation. aPlpstis;{pensroihat do sot rsqw@fespe%ldﬂﬁt%“a&ﬁ“f?fimgi%@ t he
panel opposite the annul ar underside surface of the fastener base which
abuts the papghagel updhrremoedlmyoethectiitent enomes tnsatjader carnssambly. | Rlestisde
various other structures such as a retainer or a sleeve to achieve

addi ti onal fﬁﬁ&hgﬁrﬁe Qfso QInS6IE 'tb Girbvi@® BRbecAl donYuctivitg il tipavinn g, groundiigher
functional characteristics as nentioned further herein. Mre specifically,

t he appli cantg{ﬂaﬁ.i nv&n& ed a new el astoneric fastener which provides an
assenbly of FAHEFL {G°PHout the use of threaded structures. The fastener

i ncludes a base of enlarged, di aneter and an el ongahg el astoerﬁr(iic.sh nk

ext endi ng from t hDebris O pperidemtal gSarel SR s OB ¢ SEUMHEH FIPMERL 28G5 a
rel axed state wherein the shank is substantially free of all external
forces. The smeshcushgproces it elsealproblethe Agiothen disadvantage s ibpt i€ thebhreadethp) i ed
to the shank stretches the shank into a condition of reduced dianeter. In

addi tion, therRid@yppea, the batidpRAd RS uskiésacPirthethereptirdoaation bfthe haleener
securing it to a first panel. A second panel has an aperture with a

di ameteror egt g LU bOCARRAN Sl ShbeSriakel MtPtrS RetBlncdtetwheniso t han

the di amet er "Hf*° I Tst xed state. During

holes of the first panel and second panel can be cumulative causing misalignment of the

holes so the panels cannot be assembled.



4 assenbly, a bulge in the shank forceably contacting a backside of the
second panel in the direction of the first panel is formed by first passing
t he shankyd bs/eisgh the aperture in the second panel while por/Ub®/588%0Nd
tensile state, and then releasing the applied tensile force. The bul ge
provides a clanp force to the second panel so that the panels becone
secured toget her While¢herelsave hesn many attemptsén the getite srivethe prablamsaboxs,ngne p| i nd
bore having an endwal | proximate the distal end of a pin slidable within

the bore ang, gxkaRck Beent fEQED!. t Dhdrbés titeforda wked il eheogyp of pareel dastening t he
fastener. Pushing the pin into the bore causes the |ongitudinal extensi-on

. of the tail. This,praovi = i bdioat ] i {on and
al | ows use &qu%foP gg?sé%gf tl‘#apgﬁ)&g%\éﬂg\??ggé %gsg‘%g%lv%glhﬁwd&leﬂgrmg‘gie%t s ‘of

the present invention will be nore clearly shown fromthe foll ow ng

. drawi ngs ané&tatRds®®PVetion of the preferred embodi ment. BRI EF DESCRI PTI ON OF

THE DRAW NGS Figures 1-3 are a series of side partial sectional views

showi ng, step-w se, the process of assenbling panels utilizing the fastener

of the invention. Figure 4 is a side partial sectional view showi ng an

al ternat e emippviVARY OF THEANVENTIONN. Figures 5-7 are a series of side

sectional views show ng step-wi se the application of the attachnent of a

panel to an al terﬂghﬁg%&ﬁkﬂﬁ%d@ﬁ‘iﬁv@ﬁ’tidﬁh\i@f&%&e@E.'r_ad dolvesimanyBofitie probleste

sectional view of rnate enbodi nent of the invention. Figure 9 is a
si de sectional, yiew.,of an alter e_enbodi . . I :

enmbodi nent s "%‘ﬂb%ﬁ "iaﬁo?%té(p?ﬁg[vﬁ?aﬂag&%@ﬁpt&"efi %E{’\Eaeneﬁgs %ﬁegﬁq]ﬁrggﬁfgﬁ%@tﬁgﬁf ially
circular in lateral cross-sectij on at all poi nts al t heir, | enqth. A Because
they have apostionsyherainafigr thendaiti dhat proyides ﬁ?ﬁ%ﬁ'qnnoé)ﬂ% %‘ﬁaé‘i?%d Bé’é%?qyb@ﬂ
figures of drawing are sufficient to convey an understanding of the

i nvention. [QbHpRisHve fAiaDErif bidisiRide i RREDatENTIOR bAsATEthe fastener, which in some

embodiments includes a head and a barrel section, provides a positive stop against the
further insertion of the tail into the hole of a panel. The base can also function to
positively space two panels apart, providing a standoff function. A third embodiment
allows the tail-elongation to occur from the opposite side of the fastener by the use ofa
push-pin extending through the base. All three embodiments as well as other
modifications are independent but will also work in conjunction with each other.

Given a panel with a hole having a diameter less than the relaxed diameter of the
tail, the tail can fit into the hole of the panel when the tail is stretched to a reduced
diameter. When the stretching force is released, the tail grips the interior surface of the
hole as well as the surfaces of the panel around it. This occurs because when the tail is
released it attempts to return to its original diameter, however the material of the tail

restricted by the panel causes the tail to expand or bulge on either side of the panel. This

3



Referring now to Figures 1-3, a sinplistic enbodi nent of the invention is
shown. The resilient standoff in these figures depicts a fastener with a
head 13 thghatMags an adhesive 15 applied to its end surfacecT/Tbesssssso hol es
are required 1n panel 17 for assenbly, thereby elimnating |ocation

tol erance requirenents with the holes in either of the attached panels. The
standof f capyfpe retging fielpael aothp eetionlalorgshetad vden dierstnetchingivess selexedhdget o
panel 11. Assenbly then proceeds as follows. First, the lead 10 is aligned

and inserted,| t islisd 4bsiBdBDY thd ten@Breey fohehé tail tof retulne td its freg 9
protrudes t%?‘%it}éﬁnti}gm{q%*'@slzsi nst he ganel 11, the tail can be stretched by

. manually pulling the | ead, 10. the. di i to

| ess than t r\@g@rajﬂ%f%ﬂm\@f he H@eﬁi?eetaﬁf%'t%@ggg%ﬁ uﬁt?‘?‘r\}é @F&B%Pf’j‘églﬁg@g? g%tsll i de

freely over the tail 19 as shown in Figure 2. If attached to panel 11
_first, the famcsmt pfRcientippagsabe panelback pverdhe 4l ont o panel 17 using the
adhesi ve and the panels will be precisely |ocated. The adhesive, bond should
be strong enough Alehotighuséfainas 4 standofpthetseuplestforne pf thy fasienes IyEntigieis dtg; |
portion 19. As shown in Figure 3, once the desired position of the panel 11
| s achi eved, I%ﬁ&tibﬂitéagigglk?aﬁ&bvﬁ&@%e%dtrﬁdiﬁgbﬁsaﬁﬁbﬂé sideaf thepagtlmayfservee t ai |
19 wll attenpt to return to its 6 original size, creating a gripping,
bul ged conditio the i i . hah6ldUr dideaohiei | 1S
preferably &??ﬂ%“%ﬁﬂospﬁk g%ggﬁbﬂaﬁﬁgbg?@%ggg fSEﬁfﬁﬁgy be attached at any
point along the length of the tail such.as .the |ocati.on.sh b
al ternate [ capglignsgs.on tb’éﬁ&]boﬁ‘f‘eﬁbﬂ?ec'{‘ﬂanﬁyr?f fietat S’ﬁqalnflﬁlggie' %e)r%lcgﬁ f[% Ns
bul ges 14 and 16 fornmed on both sides of the panel 11 hol ding the panel
firmy wher ethetsideas theopaekbdppdsie thetpanelay yndecsi riagy @biba fasiener base| to
vary the location of the attachnent point along the tail may be utilized to
achi eve di f f g enthe SR [m6fe ddaiplexentdbdinehts tHe basscaniatsoduclidstvagions ether
panels. To renove the panel 11, the tail 19 is stretched again thus

elimnating the 4 6 | feWichieve Radiban fuiddiosd bfleletrieal t he
tail in eit hﬁwcmqgéegfcﬁlo%s.a?‘#m{l%{eor?apagfa}ies ré:l a>‘<led V\l/nen the panel 11 is in

the position depig¢ted.i,n solid |i.ne ul . A 9 Lnst

t he base 13 wndeﬁ“mypﬁ@asmn& ?ﬁoﬂéﬁéﬁ{“ﬁ@o'gﬂ%&h%té(’)nsag%g@gh%ﬁ'{e\?\eﬂgﬁle{ Egaip]'anel s
11 and 17. This procedure described with regard to tgi% f ot n%%f thv?lﬁch

i nvention is appl Mmablspecifisaliys she enphicans hao@veriet & nRR CHIYPEIFIANERS ON"Bh t he
sane el astoneric grip principle. Refering nowto Figure 4, an_additional
enmbodi nent | Ercﬁiidéslaﬁraswnmymef pastsemitiious tiramse of thiegdedegruchges. hBhe fastenghot her
tail 21 has been added to the opposite side of the base 13. After follow ng

the procedur ga;Aesg bhdedt eﬁﬁ%%a%mt&iaqw af 8lohg@e@soneris ishimk exteading deniur e
-1s repeated on the other side of the base 13 providing the positive

separ at i on theth"gg%&g%&}e ﬁgpti’g?eﬁwgﬁ %fghen‘r?régngtéh mee n&?ﬁ ReLighd sbite WhéreinaBeshdik hel d

bet ween t hemt e tails 19 and 21 are
rel axed, two_bul ges 23 and 25 are farnmed Jolding the. Sk I ;
Ref erring nows substentipklydr %Pf&ﬁ RHeEn ‘Fsexﬂéf’nsﬁfi%‘gin%%? 1O§H§iﬁew|h%3§naﬁ%§hali s

depicted in which the base 31 of the fastener |ncludes, aﬁge%d 33.anq a
push- pi n act setsie force appliho theshankestrgtshesshe thapk intzcqndition el redpeedsdigragter.
inserted through a hole in a first panel to which it is retained by groove
34 adj acent tRgddiAEIE thérd tagTbelatiechimatimedsiadjacemdhd baseofithedast@ensagurme 1
second panel is then attached by the stretching and bul gi ng of the

el astoneric ttai lﬁrR%raBélon of the shank as described in the previous

enbodi nent s, ‘R8wever a’ push-pi n provi des neans of stretching the fastener

with access to only one ., side, of the panel tarmk -MhD tfefRchif Bhdileer
mol ded- over by t hef* peronflipangl hasangRe reo‘?m}éééiear[r’%f&g&?@ié}amkgger aperati on.
«The pin preferably has a shank 38, head 36, and the end of the pi have
a retention gtaseokthashankdwut mm@gtﬁgﬁ@@eﬁogthﬁahan%@egéité?ﬁ%’ieaﬁtag‘i- E)é\/g@éi n
the bore of the fastener to captivate the pin. As shown in Figure b,
-pressing the head 36 of the push-pin at tﬁle base of the




fastener stretches the tail 37 at the opposite end allow ng the
fitting-over of panel 11. Wen force against the push-pin 35 is rel axed as
shown i nyFhygsifaed. the bulge 39 retains and presses panel pdi/uagaisast the
annul ar underside of base 40. To renove the panel 11, the push-pin 35 is
pressed again, elimnating the bulge 39 and allowing the panel 11 to slide
back over t hsseinbly] a Balge inrthe bliask &rbesblymontacting abackeife phthe sesendpanehid thaise 40
provi des spaci ng neans between the panels. Referring nowto Figure 8, an

al ternate eghedion®Pihe fivstHaAMTs formadbydirstglassigrthe sank trbagtt the spertureindbel
bet ween two spaced panels by ‘using the resilient standoff in conbination

. W th a metal Elcg)?{l s&&?&hﬁ%ﬁngg%gé@ftéﬁsilﬁ%@ ffthehlreRBMndMheAppilEARGRIE forcdl t ached

to a first d € pane Inch neans 55. In addition to the self

| i nchi f ,.th ' hol
50, "The s e bHEe peideas damreete Srsrrd o 5g 1 s raR P RBURR 07 %,

after the self clinching retainer 51 is installed 8 into ductil e panel
53. It can dogetleh itself to the retainer by gripping bulge 52 prior to
assenbly with panel 54 since the retainer through-hole, |ike the panel

hol e, is undersi zud fyitéder hrag Fecher tinchideaanrinfemebakialibdind bore kavingran andwall50. By
assenbl ing the panel as described above with regard to Figures 1-3, the
panel 54 wi ) Apke tﬂ+ Hﬁtgg&m?«}pwsﬁ&méﬂ@itmﬁ&m BéYe dall exindvip diroggietoather i cal
contact betweéen panels and 54

if desired. Electrical conductivity can

al so be achi eved by nol di ng copducti.v terhal Ll rec ' @i al of
resilient st ?é/ @ei(?ﬂpﬁé'?? Ffbd]?fﬁt@e rﬁ%sged)%?()fﬁ%hﬁig tﬁ%ﬁ) g’l ﬁg&r’t'ﬂe)&bogél‘ﬁab e netal

sl eeve or conpression bushing inserted over, the base 56 of the resilient
st andof f carloagitydinpleexigrsipn Pgﬂ@r‘iallﬂgﬂﬁﬁ\l?/’ct"bdeﬁitgﬁta O‘Q?’geéﬁ%f%e‘iaﬁisﬁgtémf‘g
configuration utilizes a snap-in retainer rather than the self clinching
retai ner shduhiction akd gilsves &se oftthesfastenerifroan omelsideef dpanebpplyr Hiharpspestsait ed
into any panel which therefore is not required to be ductile like the self

clinching er{heg}r&%ﬁ% in9€ntlonOWilIEbS moFé eleady shovar fibh thesfollowimgndrewings endnd a
t hroughhol e nuch the same as the retainer of Figure 8 except that a snap

protrusion 63 and a a ! provi de snap-in attachnent neans
whi ch repl ac Sl lgng?&ﬁg%%éggﬁg?‘ga&?%ﬁté enbodi ment can be enpl oyed to
assenbly panels nmuch the sane as described above with regard to the

enbodi nent in Figure 8. In considering the above preferred enbodi nents, it
wll be realized that the many objecti nd advant ages of the invention
have been acBREEFEDESTRIPTIEEY QbehiiEdiy Sof the invention is not linited
to use with any specific material. The resilient standoffs will not
introduce netal chpies QL3 gtebr iesies bAtide partiliesectiomaljvieys tshowingcstepwises theTher e
is no screwto accidentally drop onto sensitive equipnment.. No speci al

tooling is rﬁgﬂ&&%@'aégg?@ﬁg?ﬁkﬁuaﬁziﬂggﬁ%%m}&mbmv@ﬁmi.s. The ease of

assenbly and di sasse ces the
Figure 4 is a side partial sectional view showing an alternate embodiment of the

invention.

Figures 5-7 are a series of side sectional views showing step-wise the application
of the attachment of a panel to an alternate embodiment of the invention.

Figure 8 is a side sectional view of an alternate embodiment of the invention.

Figure 9 is a side sectional view of an alternate embodiment.



time to repair an itemby elimnating a | oose screw. The fastener can be
easily renoved and re-assenbl ed wi t hout damagi ng either the panels or the
fast ener whbhspiseé Ne resilient material of the fastener capcresm@sa® an

el ectri ce;?, i nsul ator or conductor. Metal conponents can be over-nol ded or

| ater assenbled to the fastener in order to provide electrical contact or a
ground. An adhesiThe prefiorrbd embiodiments shawn i the; drawmgs depiet fasteners avichy a8t i ng
the need to punch holes in one of the panels. The neans by which this

fastener retsgbdstia QR irflaftd rossk&sioh bi 4ll gohnt dowg theiekengtha Because thegseni ng
due to shock and vibration, unlike known plastic snap-in fasteners. Thus,

it wil be %Qgﬁﬁﬂ%g@@@%%WMd@&ieﬁpﬁlo%ﬂHltl?erHBoi/é]désGﬁbé?lr figRfesdF raWfingaee!

fasteni ng systens h en overcone. It should be understood that there
may be ot her difications an hanhge 0. the. present invention that wll
. be” obvi ous t%&p%ég’ ?ﬁ“vg)k?’}'i‘"qcéﬁ%t'ﬁg&a&ttﬂ??]ﬁﬂ?ioﬁe f oregoi ng descri pti on,

however, the present invention should be limted only by the follow ng

clainms and their |egal equivalents. 10 CLAIMS What is clainmed is: An
assenbly of panels secured by a non-threaded fastener conposed of an
el ast omeri ¢ PBSERIRTION-O PREFERRED E ' stener conprising: a

base of enlarged dianeter at one end of a shank; and an el ongate

el astomeric shan kRéfértrﬁg dbwdo FlgBfesqad, & shasiBtic mbstimbRIVE tHeiMMentlon shown.st at es
of dinmension: a first State being a rel axed state, wherein said shank is

substantial |y free of all.external f d Lk hnshank
being a t ens?(h%r%ﬁﬁ?tes,tmjﬂﬁgﬁgitﬁesgﬁé%'{?séﬁéﬁ%%g %F%erfegﬁ;@g) %B%ﬁ g%q{w()ﬁgdgi%g shank
stretches the shank into a condition of reduced dianeter,, att aChirTﬁn means
on sai d fastathesivei$ appliedctodits endssurfasee | Thpmdiocheles aredeqyrid BAF Halihg an
aperture with a dianmeter greater than said second tensile state of said
shank, but |gsemblj\ahertheeliciinavingdocatibn salerdnceiraqlireatents avith the heles inesitheieef

the attached panels. The standoff can be assembled to panel 17 before or after it is

attached to panel 11.

Assembly then proceeds as follows. First, the lead 10 is aligned and inserted into

the hole 12 in panel 11. Once the tip of the tail 19 protrudes through the hole 12 in the

panel 11, the tail can be stretched by manually pulling the lead 10. As the diameter of the

tail 19 reduces to less than the diameter of the hole 12, the panel 11 will be able to slide

freely over the tail 19 as shown in Figure 2. If attached to panel 11 first, the first panel

and fastener may be set onto panel 17 using the adhesive and the panels will be precisely

located. The adhesive bond should be strong enough to withstand the repeated stretching

force of the tail portion 19.

As shown in Figure 3, once the desired position of the panel 11 is achieved, the

tail 19 is relaxed and the diameter and length of the tail 19 will attempt to return to its
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state, said shank passing through said aperture in said second panel; and a
bul ge in said shank forceably contacting a backsi de of said second panel in

t he di regﬁbgﬂ_‘ﬂ% said first panel, said bul ge fornabl e bypftnsél/a®si ng
sai d shan rough said aperture in said second panel while in said second

tensile state, and then releasing said applied tensile force.
assenbl y of opiginel sizeyfcretiag m grifping, hulged senditiomgf Hheded ﬁ@a"h%é‘ilﬁsPaﬂﬁbl 'ﬁBe an
area of increased dianeter of said shank greater than the dianeter of said

second aper tsﬂffﬁ:eaﬂf the t@i@ﬁtp%fexhﬂsr erirelysmiodthsthatshdgriigpied gandh enay be stpavhed
di stance apart. An el astoneric fastener conprising: a head of

- enl arged di %Fg{;f E)oﬂ ]@Bﬁg tﬁ@fén%fn GHthethifkhotr fsxtthﬁﬁgéa%n shaw by $hé slidigae

i ncluding an e sur att hrrent means adj acent sai d head for

attaching sai d fastene a |
. el astoneri ctl%aF‘%S%Pi}"SLl]o‘?epé"é?‘ﬁ ﬁ%‘r‘] Pe é@ﬁg buﬁetsé‘tgé&r g‘\?/l gd 9T wo
states of dimension: a first rel axed state, V\/nereln sai d sh
subst ant i al Ibptlf sides af thezpaneleblt holdieg the perek Srmlyavhereis s lpcaied %ee ﬂsﬁta't‘ 49 of

sai d shank, wherein an axial tensile force applied to said shank stretches

the shank i Ri43 relakéed) OTHe adilitpio Vel thedoation wétirrattadhmérh pointslipeg the tadl mayai m 3
further including a base portion of increased dianeter integral with said

ke The WA O SRS bbbt gc L £

;? ? Qcmgnf' ! aﬁ%gqvgf@sal dlc}:lnaﬁlt?éﬁg is stretcl"ﬁjn‘esdt agar "t eh%ﬂtﬂg%hé’ﬂﬁée%’lﬂ A3 d
16 and allowing the panel to slide over the tail in either direction. If the tail is relaxed
when the panel 11 is in the position depicted in solid lines, bulge 18 retains the panel
against the base 13 which firmly determines the amount of space between the panels 11
and 17. This procedure described with regard to this form of the invention is applicable
to the other embodiments which all function on the same elastomeric grip principle.

Refering now to Figure 4, an additional embodiment is similar to the fastener

shown in Figures 1-3,. however another tail 21 has been added to the opposite side of the
base 13. After following the précedures described regarding Figures 1-3 on one side, the
procedure is repeated on the other side of the base 13 providing the positive separation
of two panels 11 and 17 equal to the height of the base 13 held between them. With this
panel placement, when the tails 19 and 21 are relaxed, two bulges 23 and 25 are formed
holding the panels in place.

Referring now to Figure 5, a more complex embodiment of the invention is

depicted in which the base 31 of the fastener includes a head 33 and 2 push-pin actuator
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circunferential groove adjacent said base of said head. 6. The fastener of
claim4 further including a retainer surrounding said base portion, said
ret ai ner ‘*@gb, k(ﬂg attachnment means at one end thereof adpereséidsh® end
surface of sal ead. 12 7. The fastener of claim®6 wherein said
retainer is metal. 8. The fastener of claim7 wherein said attachnent nmeans
i's clinch nesinFhe Readttidaieost thadastenkr ifastrmstried thiough arholeuii afirstpanehtoer nal
axi al blind bore having an endwal|l proximate the distal end of said shank,

and a pin .mﬁﬂ@?é'tﬂnapﬁf%ﬂa_@% SfadjadefiMUE Oindersiaé of thefead.sai d bore, said pin
extendi ng through to an outside of "said head whereby pushing said pin into

. said bore causes_the. | qngitudinal e i ] mg@&' 1 Al 10.
The fgst enelr o:‘ %ng{rmggo%}%‘(@& “gg1 #egﬁgl@%ﬁ%ﬁ%’%\gﬁéﬁc@ef‘@ a utéﬁglﬁi?é%\rn{dt h said
second panel. | I. The fastener of claimg bei copposed engirely of an

. el ast oner i cowlgingrofathe elastomericy gailo pertipn At g‘énglaglgsaéc@%’ibegyma&ﬁcﬂ{-e%ﬂ?seaded

fastener conposed of an elastoneric material, conprisi ng: an el astoneric

a

fast ener coegmbodiinenss, owevera pishein progides weanvef gretchingthedasiencuwith aceess d
head, said base being a portion of said shank of increased dianeter |ess

than the di ggiPonddidsdtthe pRRALT. AHE push-pin can be either molded-over by the resilient

material or assembled in a later operation. The pin preferably has a shank 38, head 36,
and the end of the pin may have a retention groove 41 that corresponds to a narrowed
retention sleeve in the bore of the fastener to captivate the pin.

As shown in Figure 6, pressing the head 36 of the push-pin at the base of the
fastener stretches the tail 37 at the opposite end allowing the fitting-over of panel 11.
When force against the push-pin 35 is relaxed as shown in Figure 7, the bulge 39 retains
and presses panel 11 against the annular underside of base 40. To remove the panel 11,
the push-pin 35 is pressed again, eliminating the bulge 39 and allowing the panel 11 to
slide back over the tail 37. In this embodiment, a barrel portion of the base 40 provides
spacing means between the panels.

Referring now to Figure 8, an alternate embodiment is shown in which electrical
contact is provided between two spaced panels by using the resilient standoff in
combination with a metal retainer 51. The metal retainer 51 may be permanently attached
to a first ductile panel 53 by clinch means 55. In addition to the self-clinching feature 55,
the retainer has a counterbore 57, and through-hole 59. The resilient portion of the

standoff may be assembled either before or after the self-clinching retainer 51 is installed

8



an el ongate shank extending fromthe base, said shank having an entirely
snoot h outer surface and providing two states of dinension: a first rel axed

state, V\/rw()%/gmg?l d shank is substantially free of all expermabi/{sesces and
a second state of said 13 shank being a tensile state wherein an axi al
tensile force applied to said shank stretches the shank to a condition of
reduced di ajes @nétile Xfahélsﬂ?’. iticen atidchiitselfita thegetiathehbygripping bulge §2 psineto havi ng
an aperture with a diameter greater than said second tensile state of said

shank, but L&E@R%gﬂ]  BeltEl 4 ORI refdinet Birshight1RINS liRé tiRgjatlelfhioles Is undérsized!

i
state, said's assing through said aperture; and a bulge in said shank

. forceably contactin backsjde of said | ' 4

ai d firat pabarPedp dheae FAPREEr Bt i a i pfelds uEEbeL 0
aperture in said second panel while in its second tensile state and then
rel easi ng sabavetveitlsiegardrtofiguses 1-3, thetpanel 54 vall apake firm coptactWith edpiaings; g

shank includes a distal end suitable for grasping to apply a tensile force
thereto. 1451 Theoviding ekl cohtacirbawebepanels $ai ahdt & if slesirédon Bdctrical d
shank has an entirely snooth outer surface. i 5. The fastener of claim?7

I“:et Eéal g?@gsiﬁ“hgﬁgg?‘&% e e hesi V& app! I od 10
affixed to Shiresilient LS ciQnafh @il decltSF Bl vebled. "A RS mdis fEev@lorand
compression bushing inserted over the base 56 of the resilient standoff can also be used.
Referring now to Figure 9, another insert configuration utilizes a snap-in retainer
rather than the self-clinching retainer shown in Figure 8. This retainer 61 can be
temporarily' inserted into any panel which therefore is not required to be ductile like the
self-clinching embodiment of Figure 8. The retainer 61 has a counterbore and a through-
hole much the same as the retainer of Figure 8 except that a snap protrusion 63 and a
head 65 combine to provide snap-in attachment means which replaces the clinch feature.
This embodiment can be employed to assembly panels much the same as described above
with regard to the embodiment in Figure 8.
In considering the above preferred embodiments, it will be realized that the many
objectives and advantages of the invention have been achieved. The resilient standoff of
the invention is not limited to use with any specific material. The resilient standoffs will
not introduce metal chips or debris that can be damaging to electronics. There is no

screw to accidentally drop onto sensitive equipment. No special tooling is required to

assemble or disassemble the panels. The ease of assembly and disassembly reduces the



base portion 14 of said shank. 18. The assenbly of claim1 wherein said
attachnment neans includes a retainer axed to said base, said retai ner being
snap-fit yph9umgsd first panel. 19. The assenbly of cl ai npégushersesn said
retainer is conposed of nmetal. 1is

. AHY. A{L.AL.AA‘.AL.A{L.A‘.As‘.A{L.AUL.A‘.AL.A‘s.Ag.A‘m} Aquvi~ . A
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. 2 N* ********'l' + |f v s .
L2 cacopui e A, o e leada sy e bplast s <o
+++, k,n,,,,,----- ./ &000000%4y1k33u5558666 kfa\We. [V] C ca] ca
. ca] ca] ca] ca] esmproaeits §3bg %@f%%‘?éeéf‘&’alf@é?)ﬁséﬁﬁ&é?ﬂ ﬁ%}%ﬁlﬁﬁ éli'f@é%ﬂ:oa?’]ggaec a} ca]U
]6(317(7:?31 86 gS%lectﬁsa@mtaot\ﬁn@r@@BBﬁh@(db})mm@@@{‘d@ﬂ(@ payt pé Hecfastenst A4S ca] ¢
a] ca] ca] ca] ca] ca] ca] ca] ca] cal] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal] ca
] ca] ca] ca! CCGnb kb EBed to punch holes in one of the panels. The means by which this
Ff FFFYGGGHpHHHHHST W I | | MIJKKYKbK} xsni d_Z] ] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]

BedkoKKL+L
tC ﬂ.ﬁﬂ\ﬁcﬁ} &am@ﬁﬁ@ﬁ%}g@%ﬁﬁﬁi@ %sggl}%g?g%sc a) ca] cal
T 4] cal ORI RERIYor it ST BEORPOUST VRO RN, DEvat) o el S PEreefl oy car
oL oo <ol < hf s b Seir S RO RS DO WDVRP R by 1 | ] oo
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a] ca] ca] ca] ca] ca] nahbuldbe taderstoodnhial theregnay begéief jnodifigations and changes to the
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Toved: () nar Bty GRS TBEGE 5800 15> D06k ()0 16 10 10rLee

10%& ()-1" 1 gg/gﬁptggn-, Hovrvéver, the present invention should be limited only by the following claims

and their legal equivalents.
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an elongate elastomeric shank extending from said base, said shank
providing two states of dimension: a first state being a relaxed state, wherein said shank
is substantially free of all external forces and a second state of said shank being a ténsile
state, wherein an axial tensile force applied to said shank stretches the shank into a
condition of reduced diameter;

attachment means on said fastener attaching a first panel thereto;

a second panel having an aperture with a diameter greater than said second
tensile state of said shank, but less than the diameter of said shank at said first relaxed
state, said shank passing through said aperture in said second panel; and

a bulge in said shank forceably contacting a backside of said second panel
in the direction of said first panel, said bulge formable by first passing said shank through
said aperture in said second panel while in said second tensile state, and then releasing
said applied tensile force.

2. The assembly of panels of claim 1 further including spacing means, being

an area of increased diameter of said shank greater than the diameter of said second

aperture and located between said panels holding them a spaced distance apart.
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A9 attachment gg adj acent said head for attaching said fastener to a panel;

and
alongitudinally-extending elastomeric tail portion of said shank of reduced
diameter providing two states of dimension: a first relaxed state, wherein said shank is
substantially free of all external forces andl a second tensile state of said shank, wherein
an axial tensile force applied to said shank stretches the shank into a condition of reducéd
diameter.
4. The fastener of claim 3 further including a base portion of increased
diameter
integral with said shank, said base portion extending axially along said shank being located
between the head of said fastener and said tail, and having a diameter less than the
diameter of said head.
5. The fastener of claim 4 wherein said attachment means is a deformable
circumferential
groove adjacent said base of said head.
6. The fastener of claim 4 further including a retainer surrounding said base
portion, said
retainer including attachment means at one end thereof adjacent the end surface of said

head.
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9, The fastener of claim 4 further including an internal axial blind bore having
an endwall
proximate the distal end of said shank, and a pin within said bore having a length greater
than said bore, said pin extending through to an outside of said head whereby pushing said
pin into said bore causes the longitudinal extension of said elastomeric tail.
10.  The fastener of claim 2 wherein said spacing means is in abutment with
said second
panel.
11.  The fastener of claim 5 being composed entirely of an elastomeric
material.
12.  An assembly of panels secured by a non-threaded fastener composed of
an elastomeric
material, comprising:
an elastomeric fastener comprising:
a head of enlarged diameter;
a base adjacent said head, said base being a portion of said shank
of increased diameter less than the diameter of said head; and
an elongate shank extending from the base, said shank having an

entirely smooth outer surface and providing two states of dimension: a first relaxed state,

wherein said shank is substantially free of all external forces and a second state of said
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the shank to a condition of reduced diameter;
a first panel affixed to said head;
asecond panel having an aperture with a diameter éreater than said second
tensile state of said shank, but less than the diameter of said shank at said first relaxed
state, said shank passing through said aperture; and
a bulge in said shank forceably contacting a backside of said second panel
in the direction of said first panel, said bulge formable by passing said shank through said
aperture in said second panel while in its second tensile state and then releasing said
tensile forces.
13.  The fastener of claim 3 wherein said shank includes a distal end suitable
for grasping
to apply a tensile force thereto.
14.  The fastener of claim 3 wherein said tail portion of said shank has an
entirely smooth
outer surface.
15.  The fastener of claim 7 wherein said attachment means is rivet means.
16.  The assembly of claim 1 further described in that said attachment means
is an adhesive
applied to the base.

17. The fastener of claim 7 wherein said retainer is metal and affixed to said

base portion
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