*166166%..TWO- PART SNAP- TOGETHER PANEL FASTENER 2 2 AU G 2005 The present
application is related to provisional patent application serial nunber
GOIJWmmmm ytled "Two- Part Snap- Toget her Panel Fastener" fig gdan g
Fe MHMOz, priority fromwhich is hereby clainmed. FIELD OF THE

| NVENTLQN«The present invention relates to captive panel fasteners of the
type having a retrdVOHPARTSNAP ST HER PANEL EASTENER endabl e within a
ferrule that attaches to a first panel. In fasteners of this type, the

screw is usually held in its extended position by a spring but when
depressed may be threaded into a second panel thereby joining the two

panel s. BAWG?QH@E{}%???EE@MEW&%MQrg\%i%l ?Mnﬁﬁﬁbatf&ﬁ%ﬁpr s are well

known in the art i fferent 'neans o attaching the ferrule to

the first panel t b .snap- i, pbmand, ¢l i nchs fi ans.of ats nent are

enpl oyed. “gﬁ‘gers@/g%’%“%@eéa VP aP?F%ﬁ@“’?E?'PﬁF%“W’ dﬁfepé)lnent means,
but the captivation neans are usually permanent and thus the screw and
spring asJebihry lils20Q2, pﬁaétya&mwmcbné@ebmala@denbl y of parts is conpl eted.
Thus, all elenments of the fastener assenbly nust be fixed to the panel at

the sane FPED ORTHEANSENEIGW| el enments will experience the sane
envi ronnent 1 n subsequent steps of the manufacturing process to which the

great er assembie bisait et ro Ao BT AenciOURIE yp AR (TS R

not be desirable.

Y L.A!

retractable screw which is captive and extendable within a ferrule that attachesto a
first panel, In fasteners of this type, the screw is usually held in its extended position
by a spring but when depressed may be threaded i‘nto a second panel thereby joining
the two panels.
BACKGROUND OF THE INVENTION AND PRIOR ART

Panel fasteners are well known in the art and include different means of
attaching the ferrule to the first panel. Both snap-in and clinch-fit means of attachment
are employed. The screw may be captivated in the ferrule by different means, but the
captivation means are usually permanent and thus the screw and spring assembly is not
detachable once the assembly of parts is completed. Thus, all elements of the fastener
assembly must be fixed to the panel at the same time and therefore all elements will
experience the same environment in subsequent steps of the manufacturing process to
which the greater assembly is subjected.

A problem exists, however, because this may not be desirable. The panel may

be subjected to manufacturing environments such as excessive heat that is not

U
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‘be subj ected to manufacturing environnents such as excessive heat that is
not 1 22 AUG 2005 conpatible with the naterials of the screw spring

assenbly. By nature, the screw spring sub-assenbly of these fasPenar s
i ncludes nore delicate structures which cannot survive many harsh

manuf acturi ng _epwi ro nts, such t hose experience duri circuit board
nmanuf act urec.og]% %ap&)nifxﬁg}aéeqazs ﬁ%gcaevy/gpq{g\%ésqxﬁgy.pgp@pggg Bner
attachment occur during or prior to manufacturing steps such as wave

sol deri ng. scrmésp@mgrséb-ammbg'@ftb@prfM@msuycla@ssmé@hmﬁmqt@rgs whish has the
advantage of the permanent retention of all conponents, it may not be

sui t abl e i reasddt sequpiei matyi lnsh maueroturingesvisdmnentesueh ag thasp ekpaihéedns i n

whi ch the panel fastener not only unites two panels, but is also required
to support her. st : r

at t achnment /dgg?é(&:‘ﬁarrg#&g#j hft%ﬁ%%éetﬂg% ﬁ@‘?ﬁ‘&giﬁ?‘g) ‘stséﬁlg&ggg ?/’ gg? {’ﬁﬂéﬁl %lg%sé?nq ast ener
Is also needed. In yet aqther applicatjons, it my be desirable to have the
panel fast 8H& er\he‘f%'ﬂdsﬂn%ﬂr PR 1B APASHIACIYIIAg Stoas SHARASVAVSSOTdEHRG| e | s
attached first and then the spring and screw assenbly assenbled at a |ater
time at andhprefore,grkile ppermppently assembirdrpanefestenen basithendvardageraf thor a panel
fastener assenbly which will permt the ferrule portion to be attached to
the base pacrmianent reteatiepofalpeongioneitsdtinay nestscyuithble ¢n sIhgpplichidnsC ThBenent s

of the captive panel fastener. There is a further need for having the

final assemal¥isobe Biter %Ff)lglbaaﬁﬂﬂ iwﬂ{fch%ﬂgﬂﬁfegfagﬂ'eﬁ&lnd’é’io OiHitel B0 Pﬁ‘féﬂ' for

special tools. And fina there 1s a hee or a captive pane ast ener

assenpl y “mtqpalg%\?étqlbggg fé) Eﬂﬁ%gﬁto?hetr %?ru&ﬁ;[egc Ifnnﬁlrége nges? tsgr%[a n?etaasu f;c;[r the > to the

panel wi thout™ a

attachment/detachment of those structures to the body of the panel fastener is also

needed. In yet other applications, it may be desirable to have the panel fastener
installed on the panel in stages where the ferrule is attached first and then the spring
and screw assembly assembled at a later time at another location.

There is therefore a need in the art for a panel fastener assembly which will

permit the ferrule portion to be attached to the base panel in a step separate from ,
assembling the other components of the captive panel fastener. There is a further need
for having the final assembly of parts to be quick and efficient without the need for
special tools. And finally, there is a need for a captive panel fastener assembly which
will accommodate the attachment of other structures to the panel without additional
cost or complexity.

SUMMARY OF THE INVENTION

The present invention has been devised to meet the needs in the art described



.cost or.conplexity. SUMARY OF THE | NVENTI ON The present invention has been
devised to neet the needs in the art described 2 22 AUG 2005 above. The
invention consists of a two-conponent, snap-together captive @andlG 2005
fastener in which the two conponents are individual sub-assenblies kept
separate dyring_.different phases of the manufacturi operation. This is
acconpl | shelio¥s The ipYROR Cemsists 614 HY9-omeanesh spAn 9getRe FAREVe ARRLs wini o
includes a detachable ferrule portion and a snap-in screw spring/retainer
sub- assenblfysterehin whiels thettwioreomponems sre indinidyad sub-gsesmbliesdeaphseparaté or

exanpl e, a separate ferrule of very hard and durable netal to be first

wave- sol derdafing @iffereat phdseslofthe elantifabangl opérhiiorOt Tigs issicesmplishe@by hhe board.
Later, the screw sub-assenbly can be snapped into the ferrule nounted on

the circuit: ' 2y, : - |

envi ronmntuhqua%’%m&nggggﬁﬁgm O?Iér{\ﬁ'g& %ﬁ@grl\r}??%&r%s \ﬁ?%gdcﬁg@rlggeﬁé%gnd t he
screw retainer include, coope/r ati n% outer flanges ich captivate a

pi voti ng sPPonENd ashminserew/sprng/retadr subasseridly. p THe presertiayesHomsy not only
be used to secure the panel to a sub-structure, but nay al so be enpl oyed
to af fi x otwespathaysdevapermits) farresamplopalsaperate ferruleanforeni kard find temblever t he
barrel of the ferrule and is retained against a bottomflange of the

ferrule bynetul toohe filsongee-8dldérb@tSE paNES Bk dudboaktdwith SN leberictsco MY -
Sufficient snap force holding the two parts together is provided to

wthstand biga! DGR InOLorbdsiBbssk Y6 can 86 Lbltheo MITEIRSRIk &R he "o

applicant has inverted a c I've pan ner asse

circuit board when desired away from the harsh wave-soldering environment,

In another embodiment of the invention, tﬁe ferrule and the screw retainer
include cooperating outer flanges which captivate a pivoting structure such as a lever
so that the panel fastener may not only be used to secure the panel to a sub-structure,
but may also be employed to affix other hardware. In one embodiment, a lever is
fitted over the barrel of the ferrule and is retained against a bottom flange of the ferrule
by a top flarige of the screw/spring sub-assembly retainer. Sufficient snap force
holding the two parts together is provided to withstand the forces of normal lever
actuation,

More specifically, the applicant has invented a captive panel fastener assembly
comprising a screw having an enlarged head, a shank, and a threaded portion of
greater diameter than the shank. The fastener includes a retainer Having a flange at the
top, a bore receiving the screw, and a plurality of axially-extending resilient fingers at

the bottom, the fingers each include an outward-facing barb and an inward-facing



.conprising a screw having an enl arged head, a shank, and a threaded portion
of greater dianeter than the shank. The fastener includes a retainer
.having a flange at the top, a bore receiving the screw, and 2 plAvcapndy of
axi ally-extending resilient fingers at the bottom the fingers each

i ncl ude an qutward-facing barb and an inward-facing 3 22 AUG 2005 fingertip
adj acent t hdingeriiniediapent thesshank whan assambled.adbe diametricdistanes batworrcthet he
fingertips at rest is less than the dianeter of the threaded portion of the
screw but  dingartips attrestris lesethen tieedismetef ofithetiséwiel pofivn sfzheeasw bus
operative between the screw head and the retainer flange to bias the screw
in aretrac Intthedi - I N ] '

annal ar {1 A P e U hank A ey BV beR e ThE Ly
fingers by gn i on_.whey eby the barbs are forceably,engaged with the

i nt er nal f|§ﬁag’ga"?3¥'? Gy “E%Forlﬂ?se ﬁﬁ‘éfe‘t"ﬁ‘éalr‘?éfarf? ".S}/t*lf}’i‘e“i1 $e further
includes panel attachnment nmeans adj acent a bottom end and a second

radi al |y exinelidenybergtwith an ingarnal apnudaci flangedimeasibad tornoeperatwitk tfe \Wien
applied, snap fingers and a solder joint rigidly attaches the ferrule to
an aper t ur eresifietiretatrier Gugérs bpanap aotioewhertbiettdartislage forusabesnghped willes a
barrel portion | ocated between the retainer flange and the second outer

flange proxingWitermhBan2eltd fith BRGeANE 26 fhe ‘J‘Q?‘F‘f' a?ﬁeef%ﬁgle{‘ﬁ)éth aau'p&cl ude a

device that is captivated by the retal ner ange an errule outer

fl ange whergby, the, device g attached to,th anel.. |.n one enbodi nent, the
device is & q%éw&cprg?rgtrg?ﬁné ai’ﬂ%“ﬂ’% aﬁﬂﬁmaﬁfléﬁ a g‘?ﬁ"f’ﬁé@‘%’ﬁ PRI QU of t he
ferrule. Preferably, the retainer also jincludes a bottomfacing bevel on
the insi de Zaaese graximate dhgbotiom gad thereof. TWihen pppdied ossep dingersiand g sofdenct i on

since the threaded portion of the screw includes a downwardly-angled top
joint rigidly attaches the ferrule to an aperture in the circuit board panel. The ferrule

further includes a barrel portion located between the retainer flange and the second
outer flange proximate the bottom end thereof. The fastener may also include a device
that is captivated by the retainer flange and the fer-ruie outer flange whereby the device
is attached to the panel. In one embodiment, the device is a lever rotatable about an
outside surface of the barrel of the ferrule. Preferably, the retainer also includes a
bottom-facing bevel on the inside surface of each fingertip. This provides a locking
function since the threaded portion of the screw includes a downwardly-angled top
land which engages the bevel upon upward retraction of the screw from the ferrule,
Thus, if the screw is pulled away from the panel, the retainer fingers are forced
outwardly against the internal flange of the ferrule prfzventing further retraction, The
screw sub-assembly can only be released from the ferrule by first pushing in the screw

while pulling on the retainer. Since this operation requires the application of forces to



I'and whi ch éngages the bevel upon upward retraction of the screw fromthe
ferrule. Thus, if the screwis pulled away fromthe panel, the retainer
fingers are forced outwardly against the internal flange of RReAbt&r200dl e
preventing further retraction. The screw sub-assenbly can only be rel eased

fromthe ferpul e by first pushing.ih the screw ile pullipg.on the

r et ai ner . 5‘5 ?8“&9#@ of s astsRbY Fgﬂh&F@s‘ﬁEeﬁﬁorﬁp’ﬂﬁé\%@BFF‘mvapQﬁtgé§.th"6 4 22
AUG 2005 different parts of the assenbly in different directions,

i nadver t entsubastendly loémithefosmild ingvoidedr- assenbly fromthe ferrule is

avoided. It is therefore an object of the invention to provide a panel

fastener with alt Behatfral objs@rof e ifventivh so/Proviieapanyl faftefierWith He
pre-assenbl ed away fromthe final assenbly site. It is another object of

accompl | s TR P rap sAEASERNG S RS e pIRRElr Y B ol o

It is yet another object of t resent invention to provide a captive
’ estieetts

€ p ] ] ,
panel  f as@eREP g dtis pnoihiecepieqt of thyjimvsntientgrrsovidrer assemblsdgasel t o t he
primary panel w thout additional cost or conplexity. O her objects and
advant ages fastdner thatway bepgranglishedfquisklytand effcidntiyiwithodt theinegd farsgecial
description of the preferred enbodi nent. BRI EF DESCRI PTI ON OF THE DRAW NGS

Figure 1 isodl) Eexspjepdrsth b¥ the ipedbertiindehfot Wdeiarﬁé?ﬁ{'é fihel Figure 2 is
an expl oded assenbly view of the screw spring sub-assenbly. Figure 3 is a

si de secti V] t.al ' r ub- as ly.
i gur o 4 1 Saanel iRy ohilh L BOAEEbORLGrERIHS BERB s REREH.
additional cost or complexity. Other objects and advantages will become apparent

from the following drawings and description of the preferred embodiment.

BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 is an exploded assembly view of the present invention.

Figure 2 is an exploded assembly view of the screw/spring sub-assembly.

Figure 3 is a side sectional view of the retainer of the spring screw sub-
assembly.

Figure 4 is a side sectional assembly view of the present invention.

Figure 5 is a side sectional view- of the ferrule elerﬁent of the invention shown
in isolation,

Figure 6 is a side sectional view of the present invention in its fully assembled
condition,
DESCRIPTION OF THE PREFERRED EMBODiIvIENT

Referring now to Figure 1, the present invention includes two major fastener



_Figure 5 is a side sectional view of the ferrule elenment of the invention
shown in isolation. Figure 6 is a side sectional view of the present
dnvention inits fully assenbled condition. DESCRIPTI ON OF THE RREFERRED
EMBODI MENT Referring now to Figure 1, the present invention includes two
maj or fastener 5 2 2 AUG 2005 sub-assenblies | | and 13 snapped together
to capti vat subagssmbles Heandebhsnappasiogetherdo ceptivatppleverdifcbasweaneaopefatinge t wo
inner fitting snap-together parts, The top part is a screw spring

sub- assenbl ylafigesyniecdn ¢ach lofictesiva insdrdittiey sndp-todetlier pagpns Thatsp pareiskor e of
the ferrule 23 that is pre-assenbled to panel 25 in a separate assenbly

step. This s&%@%@ﬂﬁﬁsﬁ-aﬁéﬁﬁ@?lhﬂ@h’in&%ﬁ ao}l_gg&?er% ég%t‘;sﬁﬁéﬁmo t%}é%g{)ﬁs%/f of the

separated by tinme anhd di stan as desire r exa e asse
ferrule.to the y. take | ace durj a wave- sol deri ng process where
it is not déléq &&Baﬁggttgﬁéiﬂ%ﬁs?'ﬁ@e‘gfwef %%ﬁﬁc?ﬁ%f?@ asgprtii stepa dhisnd
hazardous conditions in that manufacturing environnent. As described

furt her her e¢quencerd assegbishingy tike péace as diffpreatigyatstseparatetdtydbheare]l ement  such
as |lever 15. Referring nowto Figures 2 and 3, an assenbly view of the

screw spr i ngisibe asafusiedth | BorlskampR)he Wsdehb St Rhrufd {o'BE phikt il e SPTT NG
33 and both parts fitted within the bore of retainer 35  The Screw

i aretor 1 noact fulthg A iRAdfteie oR Cwh b BIFRN aolfitle Mlonbbelineif e ace o
]E P:négt al netr:dmﬁaésﬁegt[s) o thCeI heat zlu}/d }?aggr ousi, gonlc:l;t%ltjlg Sx tﬁét Iglgfufgc%r?rilgneenrvirioggll(egges 2
As described further herein, the assembly of parts may support a rotatable element
such as lever 15,
Referring now to Figures 2 and 3, an assembly view of the screw/spring sub-
assembly is shown with screw 31 fitted inside of spring 33 and both parts fitted within
the bore of retainer 35. The screw includes a head 30, a shank 32, and a threaded
portion 34 of greater diameter than the shank. Snap fingers 43 extend axially from the
base of the retainer. As more clearly shown in Figure 3, the retainer inicludes a flange
41 with snap fingers 43 extending axially around the circumference of an internal bore
45. The ends of the snap fingers include external, outward-facing barbs 47 for snap-in
engagement with an internal flange of the ferrule. Fingertips 49 are inward-facing to
provide a bottom opening of reduced diameter about the central axis so that the
smallest diameter between the snap fingers 42 is less than the major diameter of the

threaded portion 34 of the screw but greater than the diameter of the screw shank 32.

Therefore, when the screw is first pressed into the retainer, the fingertips 49 spread to

6



41 with.snap fingers 43 extending axially around the circunference of an

I nternal bore 45. The ends of the snap fingers include external,
outward-facing barbs 47 for snap-in engagenent with an internal ajhapge of
the ferrule. Fingertips 49 are inward-facing to provide a bottom opening

of reduced gj aneter ahgut . th entral axis so that the snallest dianeter
bet ween.t neAERATSFASA JERLE thiried PRLioh Az fhea et contrartabenbahak 32 i
t hreaded portion 34 of the screw but greater than the dianeter of the screw

shank 32. opsetionghdablywaptivateethesersw inghe ietaiter py dssiaardyfavingivarfies af ner
the fingertips 49 spread to 6 22 AUG 2005 all ow passage of the threaded

portion 34 thnrktdihennipfinpcrons dhavin iﬁFig'gPesSl%H I6. 3R bed) 48 is B@Qfe@%}o‘ﬁﬂd flel dably

captivates the screwin the retainer by the inward-facing surfaces of the

retainer s fl S in Fj es and, 6. A bevel, 48 is |ocated
ar ound themdr?s‘“lldgggggagce oﬁﬁegfi@g?rtms ﬁ?ef"?lnéeqnf’?rf?é‘t%gp agagldng Amctiomet i but es
to a locking function of the fastener that will be nore fully explained

Wi th regar di& @stenejihat vall branase fullyexploived withiregard tolFigute6.assenbl y of parts
of Figure 1 is shown froma side view The screw sub-assenbly 21 is shown
in alignment w Refdraéngenovt 5o Figare 41ithe 23emblapfpaan&iFigdre 1T 8hdwy 8bmicl udes
an aperture 50 having an inside wall 52 which is conpatible with the

out si de di sidewietv, Ofhelsbfew SUY-Asemblant & shé@%lgr??l%ﬁg%bgﬁfétﬁ??ﬂeﬁlgﬁ Ifﬁgrplﬁégg aLever

to pivot. Referring nowto Figure 5, the
area 56 of .4 i r,alon he _pptt.om portion of its bore formng
an inter nafmdalsr‘]hri1 E@ eﬂfﬁqgﬁégyglhg‘éqesﬂg aﬁffi‘ge éﬁ)gﬁ‘f‘?%/a‘gw&\ﬁﬁ wall 32 whickiss, t he
external barbs BI t,kheTs retainer. snap fingers expand into this area agai nst
the flangeS®apaiglervgitinthequtsidagdiameter efthe taeniledrartst 54 tprovidesamede fonthe t he
ferrule. Quter flange 59 acts as a stop against the top side of the
: lever to pivot. Referring now to Figure 5, the ferrule 23 further includes an area 56 of
increased diameter along the bottom portion of its bore forming an internal annular
flange 58. As more clearly shown in Figure 6, the external barbs of the retainer snap
fingers expand into this area against the flange 58 to form the snap-fit connection of
the retainer into the ferrule. Quter flange 59 acts as a stop against the top side of the
attached panel and also provides an abutment for the lever to space it away from the
panel: The ferrule further includes snap-arms 55 to provide means for panel
attachment.
Referring now to Figure 6, all elements of the present invention are shown in
their fully assembled condition. The lever 15 is comfortably received about the barrel
of the ferrule and between the retainer flange 41 and the ferrule flange 59 so that the

united parts form a rotatable attachment of the lever to panel 25. From this figure the

Importance of the radial bevel on the inside surface of the retainer snap fingertips can

7



.attached panel and al so provides an abutnment for the lever to space it away
fromthe panel. The ferrule further includes snap-arns 55 to E)row de mea S
for panel attachment. Referring nowto Figure 6, all elenents

present invention are shown in their fully assenbled condition. The Iever

15 i's confopé ﬁ'ﬁﬁr&cxét@&eSM@Qtlﬁ%ﬁw iha r@lfi‘écrt@d osﬂ ontﬁfceg ﬁf]eréélrum | eéiget ween the

retainer flange 41 and the ferrule flange 59 so t parts form
a rotatable r anel 25. Fr t he

i nport ance %éht"isﬁe ragﬁ Iﬁ'turl) grl‘c W%tohihe ﬁ%gq\\agregtﬁﬂggggg?orgﬁge T er sna

np p
fingertips can 2005 be appreciated, Since the screw | nits
retracted pl3ad PZ Bat %@@ andghe Ea,cg@xp thebevel pushieg the snapsfiegersigutwardly her
retraction of the screw creates a wedge force between the Iland of the top

thread and dgainsf theéntefnal flmgb@¥ e forrslbiting lodléngstha PethinbORY the Sertwar dl y
agai nst the I nternal flange of the ferrule thus | ocking the retainer to the

ferrule.  Therghry ?uth&' bh tihl o&‘ - ot%f cs gg)?etéfﬁsﬁié\fﬁb@'pag rsﬁ&gﬁ h} t&q%dt he

assenbly as shown’fn this fi gure ara

pul | -out f e e ds.the pu t he fe Ie/ ane, connecti on.
It should % CB@: "L?ﬁd%‘?%%}t%ge %aftst ééé’er?ﬂ T?é’hfocf‘é‘? excp FBH OPFJélF'ttoﬁe sane
Iockingfuntlon rovl:ﬁmtla_m y the screw, the retainer, and the ferrule is
operative F‘H@np&h@lov}dﬁ%@wndaeméﬂiywhssmd@ampdne or is

fitted |nto other parts as shown in Figure 6. For the sub-assenbly to be

renoved fr aeltiersehatitbe sameelocking fimctiemproviied by tiss schav,dap rasined astbiewar d
until the, smaller diameter of the screw shank 32 resides between the ti ps

of the ret mas isdparutive MRIRr oMhGhd ?ﬁheﬁf&gt‘éﬁr agsgenﬁfﬁl %ﬁh& ale}flae%]j isHi&d S are

able to contract as the retainer is then pu axi-a
into other parts as shown in Figure 6. For the sub-assembly to be removed from the
' ferrule, the screw must first be depressed downward until the smaller diameter of the
screw shank 32 resides between the tips of the retainer snap fingers, When the screw
is held in, the fingers are able to contract as the retainer is then pulled axially upward
out of the ferrule. Because opposing dual actions are required, accidental or
inadvertent disassembly of the parts is prevented. The assembly of parts shown in
Figure 6 may tlien, as a self-contained unit, be fastened to a chassis or other sub-
structure (not shown) by depressing the screw downwardly and threading it into the
sub-structure.
In this preferred embodiment, the panel is attached to the ferrule by snap-fit

provided by snap-in fingers 55 which axially extend from the bottom of the ferrule. It
should be understood, however, that other panel attachment means at the base of the

ferrule may be employed. Furthermore, there may be other modifications,



.out of the -ferrule. Because opposing dual actions are required, accidental
or inadvertent disassenbly of the parts is prevented. The assenbly of
parts shown in Figure 6 may then, as a self-contained unit, b2 AlsPmhed to
a chassis or other sub- structure (not shown) by depressing the screw
downwar dl y and reading it |n h subrstrugture. . In. this.preferred
enbodi nent , e{‘}ﬁsg%ﬁ?{‘gi? of gmgpf’é{g%fg%h}@etdﬁsé’"%‘hrﬁ% °8§"%’ﬁ§‘5’3¥’$ fmt?‘B'r‘tovi ded by
snap-in fi naers,SS whi ch axially extend fromthe bottomof the ferrule. It
shoul d be uReRSFtEEHeM thowatireand serpe ofthednventinn Whishtis thbe detemainedsordy by he
base of the ferrule may be enployed. Furthernore, there may be ot her

nodi fi cat i otis folpwig Mlaiidid3heie legalnenaivelehis, or i nprovenents to the

descri bed preferred enbodi mrent without departing fromthe nature and scope
of the invention which is to be determned only by the follow ng clains
and their |egal equivalents. 9 22 AUG 2005 CLAIMS 1. A captive panel

f ast ener assenbly, conprising: a screw having an enl arged head, a shank,
and a threaded portion of greater dianeter than the shank; a retainer
having a flange at the top, a bore receiving said screw, and a plurality
of axially-extending resilient fingers at the bottom said fingers each

i ncluding an outward-facing barb and an inward-facing fingertip adjacent
sai d shank, the dianetric



~di stance between said fingertips at rest being |less than the di aneter of
said threaded portion of said screw but greater than the dianeter of said
‘shank; spring neans operative between said screw head and sai d Z%tAWiGn2985
flange and being received at one end within a recess of said retainer; and
a ferrule having a bore with a first internal annular flange dinensioned to
connect to said resilient retainer fingers by snap acti on whereby said
barbs are forceably engaged with said first internal flange wherein the
outside dianeter of the ferrule is less than the dianeter of the retainer
flange. 2. The panel fastener of claim g amsein said ferrule further

i ncludes attachnent neans adjacent a bottomend thereof. 3. The panel
fastener of claim2 wherein said ferrule further includes a second

radi al |y extendi ng outer flange proximate the bottomend thereof. 4. The

panel fastener nf clmtaptide phed istendpbsbepiblyaebipitingeans are snap fingers
for engaging an aperture |n anel fastener of claiml

.a panel. 5. The p .
further including a BIFEBAYREFMENBEEE e 2 hAk japd Adreadsdrodtiond sai d
retainer fgresgerdiarnster then # shbkk:2005 6. The panel fastener of claim5b
wherein said threaded portion of said screw jncludes a to%ﬁ‘l? and whi ch
engages said bevel FERNEERANRI P HppasAtitsitopsa QYP feeMnaF3d W8P @ ferrul e

wher eby s plualitesfaxiadly-ekiengieg eesiiest fingese tretiotamdaid AgRirNsdchInditing 4rst
e PR BT A%hiHENE A FURR] B8 R b, o
barr el distance between said fingertips at rest being less than the diameter of said threaded
portion of said screw but greater than the diameter of said shank;
spring means operative between said screw head and said retainer flange
and being received at one end within a recess of said retainer; and
a ferrule having a bore with a first internal annular flange dimensioned to
connect to said resilient retainer fingers by snap action whereby said barbs are forceably
engaged with said first internal flange wherein the outside diameter of the ferrule is less

than the diameter of the retainer flange.

2. The panel fastener of claim 1 wherein said ferrule further includes

attachment means adjacent a bottom end thereof.

3. The panel fastener of claim 2 wherein said ferrule further includes a second

radially extending outer flange proximate the bottom end thereof.

4, The panel fastener of claim 2 wherein said attachment means are snap

fingers for engaging an aperture in a panel.

5. The panel fastener of claim 1 further including a bottom-facing bevel on

the inside surface of said retainer fingertips.
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~portion | ocated between said retainer flange and the second outer flange
proxi mate the bottomend thereof. 8. An assenbly of parts including the
panel fastener of claim?7 and further including a device extzgng&eto sai d
ferrule and captivated between the retainer flange and the s&éofidd f2806rul e
outer flange whereby said device is attached to a panel. 9. The assenbly of
parts of claim8 wherein said device is a |lever rotatable about an outside
surface of the barrel of said ferrule. 10. The panel fastener of claim?2
wherein said attachnment neans rigidly affixes said ferrule to a circuit
board. 11. The panel fastener of claim 10 wherein said attachnent neans

includes a sol ger | PhépanelfastehBeofRiHif 5 Wieig BAH tbaddddoniod onbad etrawsai d
panel is a circuit tfo%rqw., 11 ) . ,

includes a top land which engages said bevel upon upward retraction of said screw from

said ferrule whereby said retainer fingers are forced outwardly against said first internal

annular flange of said ferrule preventing further retraction.

7. The panel fastener of claim 4 wherein said ferrule further includes a barrel
portion located between said retainer flange and the second outer flange proximate the

bottom end thereof.

8. An assembly of parts including the panel fastener of claim 7 and further
including a device external to said ferrule and captivated between the retainer flange and

the second ferrule outer flange whereby said device is attached to a panel.

9. The assembly of parts of claim 8 wherein said device is a lever rotatable

about an outside surface of the barrel of said ferrule.

10. The panel fastener of claim 2 wherein said attachment means rigidly affixes

said ferrule to a circuit board.

11. The panel fastener of claim 10 wherein said attachment means includes a

solder joint.

12.  The panel fastener of claim 8 wherein said panel is a circuit board.
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