2 3 AUG 2005 TWO PART SNAP- TOGETHER PANEL FASTENER The present application
is related to provisional patent application serial nunber 60/3 54,920
entitled "Two-Part Snap-Toget her Panel Fastener” filed on Febr Qa3 AUkl
2002, priority fromwhich is hereby clainmed. FIELD OF THE | NVENTI ON The
present invention relates to ca , he type having a .
retractabl e screw MO-PARLSNAPT QEE THERPANEL FAR LENER, forrul e t hat
attaches to a first panel. In fasteners of this type, the screwis usually
held in its extended position by a spring but when depressed may be
threaded into a second panel thereby joining the two panels. BACKGROUND OF

THE | NVENTI ON ATRﬁ%e%aﬁﬂat?&ﬂi@kelﬁt@é'&@ﬁk@ﬁrﬁioﬁé@a\f@k kpMivaten kdtial he art and
i nclude different neans of attaching the ferrule to the first panel. Both
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are usual ly permanent and thus the sc¢rew and, spring assenbly is not
det achabl Wlh@oﬁgs@?ﬂt¥ﬁ8fnw§‘F§§he§Eb¥6ﬂ‘ﬁF“é{ed. Thus, all elements of

the fastener assenbly nust be fixed to the panel at the sane tinme and

t her ef or e BIELD:OE fE BNVENTIORK peri ence the sane environnment in subsequent
steps of the manufacturing process to which the greater assenbly is

subj ected. A priyelpReseaiinéifionteldRY 66 captie€ patblablehérs BBvhet9he havitiesi rabl e.
The panel may be subjected to manufacturing environnments such as excessive

heat that .8, 8 screw which is captive and extendable 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 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



1 2 3 AUG 2005 conpatible with the materials of the screw spring assenbly.
By nature, the screw spring sub-assenbly of these fasteners includes nore
delicate structures which cannot survive many harsh manufact ur2igAUG 2005
envi ronments such as those experienced during circuit board manufacture.

However, there i.s a.need tqo hav he el fastenern. attac nt occur
during or p‘?qn?ﬂa{@S @F&'&#ﬂ?ﬁ?%‘gté? %".5@"?7@12{8}% a3ee Y/eBché’é?’iqﬁg. Ther ef or e,
whil e a permanent|y assenbl ed panel fastener has the advantage of the

per manent rSTeVisirag sub-assembdveiibersfstenerstinghades pare slelicate stateres phigh
applications. There may also be other applications in which the panel

f ast ener naodanmotlsyrvive thasy harsh pamgfdctyringlentiromnadtsachag those éxpeaviescgipor t ot her
structures. In these cases, sone neans for the attachnent/detachnent of

those struGhphegirkifit 8d49d ARMaelurd ?ﬁo@f’d&ﬂ'th&@?& fﬂé’e‘g tbthaté fife fpaﬂ&?ﬁi@&er In yet

ot her applicattons, 1t may be desirable’to have the panel fastener
installed on the panel jn stages where.the ferrule.is attached first and
then the spfifHnent AU W&Eg‘é?ﬁfwmé@@g%f’%&teﬂf such agwaveSPIENNg. oot her

| ocation. There is therefore a need in the art for a panel fastener
assenbl y wHiherfare, while pegmanenily asgamblgdepapelfastener has the advaniasecdf the t he base
panel in a step separate from, assenbling the other conponents of the
captive parmpetmanensttreteation dhieli eommponantsLit mhy notrizmesbitablein hlheppligatidns. Theral
assenbly of parts to be quick and efficient w thout the need for special
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W thout adgj i oRa t'equ?x%ﬁtto gﬁpp%Whﬁ)%itﬁléltUres. In these cases, some means for the
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



SUMMARY COF THE | NVENTI ON The present invention has been devised to neet the
needs in the art described 2 2 3 AUG 2005 above. The invention consists of
a two- conponent, snap-together captive panel fastener in which 4 ReAtGng0d
conponents are individual sub-assenblies kept separate during different
phases of the mapufacturing qQperagtion. This is acconplished b uni que
configurati V%ﬂ%‘h‘&&’?‘@@é%ﬂ%&@ 2 HENCTRGNICRE, SPAPcIOgEST SARINEREPRADl e ferrul e
portion and a snap-in screw spring/retainer sub-assenbly. The present

i nvent i on' sfastenen inpathich ghestwongapepoments arefindividial sph-assemblesieapasepatate r ul e of
very hard and durable netal to be first wave-soldered to a printed circuit

board with @iAgdifRleiphdses of the htinuRoRifidg op&hitdn, Thieisueeempldhbd 8gaenbly can
be snapped into the ferrule nounted on the <circuit board when desired away

fromthe h = ' g I ' f the

| rvent i on, e PRUEETAIARY i REKiePRBRRls whitnHMRSE RERSMERIE Lt or

fl anges whi ch captivate,a pivoting structure such_as a |lever so that the
panel fast SREonARJ aﬁaep-gmcyevyépmggrataer@r §‘5’(‘:‘if|5%m$1ﬁ-e Tgﬁﬁé‘?se’?tdn‘ée”gﬂ’b-sst ructure,
but may al so be enployed to affix other hardware. In one enbodi nent, a

| ever is ftivbipad system pefraity Sonrexhmple, @ bepafaty fetrule ofivéryt kard @ndidnesbileagai nst a
bottom flange of the ferrule by a top flange of the screw spring

sub- assenbnytdl &b bé fist waGerbdldereé td a priaged timduitcboabdwith ghdr lkkenients ¢falid s
together is provided to withstand the forces of normal |ever actuation.

vore n;ﬁgci bb&a! L¥ter,[thE s@PR'sh6.2NemBRScah BY SRpHe futd AR M EleRAR G ed ATthENeT
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circuit board when desired vaway from the harsh wave-soldering environment.

In another embodiment of the invention, tﬁe ferrule and the screw retainer
include cooperatingv 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 prévided 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 héving 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 ap} yyal ghyy of
axi ally-extending resilient fingers at the bottom the fingers each

i ncl ude an outward-facing barb and an inward-facing 3 2 3 AUG 2005
fingertip adingotpadiatant sheashianinivben asserabitd. cthe ditroetdicahssance betiveendhee bet ween
the fingertips at rest is less than the dianeter of the threaded portion of

the screw bghgerBpLatredt i$ feagthhm thediianaérar tif thidaded pédtion obklid RgewrB@NS i s
operative between the screw head and the retainer flange to bias the screw

|0 a1 etrached: pAShhORianie S il sand NHERRaR, BOpEratd Berdich Moo

annul ar fl afige di mensi oned to cooper at resilrent retalner
fingers by snap gction.wheyeby the barbs are forceably. engaged with the
i nt er nal f|§w§eﬂn36ﬁq wiangrdiang 'iorllﬂség%lﬁ'&e‘f'ﬁb”eéﬁaﬁ? é’to.s‘){*?ﬂe%f %Fl”lﬂ e further
I ncl udes panel attachnent neans adjacent a bottomend and a second

radi al I'y exineldesmbaratveth arf intomp apnuderiffasgesdimbusidnedito woepatatehatlett. Wien
applied, snap fingers and a solder joint rigidly attaches the ferrule to

an apert ur eresilleftietatiief fingdrs bpaap apfictewherdbiathé bidbylafe fokeabRashgadedwithes a
barrel portion | ocated between the retainer flange and the second outer

flange proXiaahembiEnBetd mgﬁgﬁﬂﬁé bfiPihe r&ﬁiﬁ?ﬁf aﬁﬂeef@ﬁgle%hfﬂeiﬁ%c?éﬁc' ude a

device that is captivate e retal ner ange and t r e outer

fl ange whereby. the device 1is attached to,th anel . ln one enbodi nent, the
devi ce 1o obHblAAChOE s « St & o si it Sprd ity SrodBRART of « he
ferrule. Preferably, the retainer also includes a bottomfacing bevel on

t he insi de fange proximgte sagbptiam gad theysof TWhen snplied.dwep Sngess kindhg solder

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 Jocking
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 prgventing 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



function since the threaded portion of the screw includes a

downwar dl y-angl ed top |and which engages the bevel upon upward retraction
of the screw fromthe ferrule. Thus, if the screwis pulled awgy3fAaugnithe
pane], the retainer fingers are forced outwardly against the internal

flange of the ferrule preventing further, retraction. The scr .

sub- assenbl At BAsisyPe] ‘?sé?"éfé& gﬂg‘%@m ippstions, maferigyt f‘i“ﬁ@’laf?ffgﬁ FRYSi n t he
screw while pulling on the retainer. Since this operation requires the
appl i cat i onsubfasfemblefomche fezrde ida®ided.f f erent parts of the assenbly in
different directions, i-nadvertent renoval of the spring sub-assenbly from

the ferrule is aygittedfort hn bbjetthudited @ventian topjoeite aqfanthRstefdraviti Hn t o
provi de a panel fastener with a separatable spring/screw sub-assenbly that

may be pre- W (et ipal T i i her

obj ect of ts%é&?%\%‘r%\?? t%‘LSfr?%%gl@b&rfﬂ%smsag%%E%Q%éwgieh%%vgg {ﬁédr?zyﬁlt}ﬁ%lt may be
acconplished quickly and efficiently w thqut the need for special tools.

It is yet asenmbbysishilbis@angther ﬂ@eqspéé@ﬁ{quﬂ%mrewdﬁenaﬁﬁﬂnb panglapt i ve
panel fastener assenbly which will also secure other structures to the
primary parfeitensr thabmeay badetionipdisizdd quéskly and efiempkly swithput teimeed 6jspedial and
advantages wi Il becone apparent fromthe follow ng draw ngs and

descri pti onogls. ltheydanbiber stfect el preseit inwintibir td e daptivéanEHE DRAW NGS
Figure 1 is an expl oded assenbly view of the present invention. Figure 2 is
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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 viewl of the ferrule element 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 EMBODIMENT

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



assenbly. Figure 4 is a side sectional assenbly view of the present

I nvention. Figure 5 is a side sectional view of the ferrule elenent of the
i nvention shown in isolation. Figure 6 is a side sectional vieyw3fUEHen
present invention in its fully assenbled condition. DESCRI PTI ON OF THE

PREFERRED EMBCODI MENT Referring now to Figure 1, the present invention
i ncl udes t woubragsembliessileandri3zpapped tosehenticaivatedever d§detpeanaooparatsg] 13

snapped together to captivate Jever 15 between cooperating flanges, one on

each of t he flatiges] dieedn dach bf the t8Odfincr Ggtighedp-foxetter pdiie Tiptopapattibs a
screw spring sub-assenbly 21 which includes a retainer 12 that snaps into

the bore of c&@&ﬁﬁﬁé 5 é‘ss&ﬁblg WatwHich REl é%%{&meﬁgz ttﬂ)ﬂt Eﬁ%ﬁ mt%gh% ?01% oteparate

assenbly ste sequenc of asse y er ent

events separated b nme and nce S deS| red For 1 he
el v or HEHETYIEES Shad 4 Brerasee L oA ZOdRA S e aSBming . This

wave- sol dering process where it is not desirable to expose the ot her
conponent s tajueire diessembhydminatelie ghwos acdiffelient evestsisaparatat bydimefandt ur i ng
environnment, As described further herein, the assenbly of parts may

support a r Qitsﬁh@é%ls%eﬁl‘@in@ﬁr exSHpla, e a.‘;s@fﬁﬁfy oFhe fRALRY tb'tﬁ@pﬂﬁ%? tdklequr es 2
and 3, an assenbly view of the screw spring sub-
place during a wave-soldering process where it is not desirable to expose the other
components to the heat and hazardous conditions in that manufacturing environment.

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 iricludes 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



assenbly is shown with screw 31 fitted inside of spring 33 and both parts
fitted wthin the bore of retainer 35. The screw includes a heﬁg gﬁ a
shank 32, and a threaded portion 34 of greater diameter than t G, 05
Snap fingers 43 extend axially fromthe base of the retainer. As nore
clearly shown in Figure 3, the retainer includes a flange 41 with snap
fingers 43alloowpassageofithe thregded porian Itanddhencther egnirackabisfut akenk2erTiisl  bor e
45. The ends of the snap fingers include external, outward-facing barbs 47

for snap-i Bperafig@gRIABIRcapritabesahe sanéwe imihk réthinadsy thé idvieed fasingihuefacts ofger ti ps
49 are inward-facing to provide a bottom opening of reduced di aneter about

the cent ralthe%%gleﬁgx}ag:lﬁlgc}s% sh&ﬂﬁy}tqgﬁgegil ﬁrE'EFéB.eA GEMRCH léééﬁed?)#&pﬁfth@gers 42

is less than t Iameter o aded portion e screw
but greater than the djaneter of, t crew shank 32, Therefore, en the
screw i s f e eBg%ngf‘éeﬁ bt Hnagrips s, Bevel 48 ﬁ%"WFWQ%F%&C fupgtion@tto 6 2 3
AUG 2005 al | ow passage of the threaded portion 34 and then they contract

about shantheIastenEnitmt wilpbe mbreofullg Explahddywitlapigardatiodigirhé. screw i n t he
retainer by the inward-facing surfaces of the retainer snap fingers as

shown in Fi gur eReféritipthdiv to'FiBened, tifttaskemblpsBiaed ofFipuingl 1 idshowinTrdfie edge of

each of the fingertips 49. Bevel 48 contributes to a |ocki-ng function of

the fasten -nat I T . .nﬂﬁ@[ﬁ% thni&}‘? i e 6.

Ref erring ﬁ%?/v%?%' %S%rg%u%gen%iie%%é&g@ pafts lt(l)f |%8§€1§1??@1g2%\m from
a side view The screw sub-assenbly 21 |s shown in aligngent wth |ever
15, ferrul Eidggme %ﬁqﬁfhﬁﬁvﬁ@“@dsemax{%@ bﬂ,vmmlsmaﬁeafa@ﬁm 58 having an
inside wall 52 which is conpatible with the outside dianeter of the
ferrul e basamgatible with the outsitte dlametsd of theoferrulecbarrel 54 to provide an axle for the

lever to pivot. Referring now to Figure S, the ferrule 23 further includes an area 56 of
increaséd 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. Outer 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 Jever to pane] 25. From this figure the

importance of the radial bevel on the inside surface of the retainer snap fingertips can
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| ever to pivot. Referring now to Figure 5, the ferrule 23 further includes
an area 56 of increased dianeter along the bottomportion of its bore
forming an internal annular flange 58. As nore clearly shown i43rFhuri56,
the external barbs of the retainer snap fingers expand into this area

against theyf @ggcﬁa@@agggé Bl ScldiPiniABrdctda agfﬁgcegh@fscra\hﬁu%aa&ai ner into

the ferrule. acts as a sto top side of the

attached panel d al ovi des. an.abutment for the |gver to space it away
from the —pasmst berlad duithirdeirition af e fErucReaISt a pedpnibreed ety eat 861 de moans
for panel attachnent. Referri n? now to Figure 6, all elenents of the
present i nviend pbthe sopthséashandithe face of the bavdl pushingtht seap fingedd eutwardlyrhe | ever
15 is confortably received about the barrel of the ferrule and between the

retainer flange: ths inesal gk OF tHel ferrilk a@eodkShgsife Fdidihert foathe Bhdlled parts form
a rotatable attachnent of the |ever to panel 25. Fromthis figure the

| npor tance e Lie baslh8hn BVl QPG A5 MU AGSe bl WS 61 BT _Snap

fingertips can be appreciate SCrew I n

retracted positi | aces, the screw threads ai nst bevel 48, further
retraction ‘?ﬂm’t ng rgg,sg%rgtpégq B@%"%ﬁ‘ﬁé’“ﬁ'@%@g‘ﬁe‘?ﬂ% tg‘l’l@““‘P%‘H“%P the top
thread and the face of the bevel pushing the snap fingers outwardly

agai nst t hehe feriledpanek ¢omngations It sheuldealsolheaindpistpoddyyichery menbaniealai ner to the

ferrule. Therefore, pulling on the head of the screwin a conpleted
assenbl y agelationsrthatrthé finse lotkigg fisctibn provided ¢ piey et edv, the rqdginérS antddhe! t he

pul |l -out force exceeds the pull-out limt of the ferrule/panel connection.
I't should ggge REphiRe SiRARk: BY nbtRS FaddPRBRAGRembly stands alone or is fitted
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
inédvertent 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 ﬁom 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,



relations that the sanme | ocking function provided by the screw, the

retainer, and the ferrule is operative whether or not the pane| fastener
assenbly stands alone or is fitted into other parts as shown i 3Fﬁ@hﬂ@56.
For the sub-assenbly to be renoved fromthe ferrule, the screw nust first

be depressed downward until the. s |l er diapeter of the. scr shank 32
resi des bet FREACTREN, (Op ATRIPVERENT ﬁ‘%?ﬁ&ﬁﬂﬂé?#;%’efeffr?gs?‘i’f’gwgﬁ‘*’ﬂetﬁlgu"scr ew is
held in, the fingers are able to contract as the_ retainer is then pulled
axi al |y upwderertingfomfthe pasuseand seepe ddkednventiop phishdy tabadeteminesenly by
required, accidental or inadvertent disassenbly of the parts is prevented.
The assenbl thedblipring slaghwoaml their legalgpguivaléntsay t hen, as a sel f-contai ned
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 enbodi nent, the panel is attached to the ferrule by
snap-fit provided by snap-in fingers 55 which axially extend fromthe
bottom of the ferrule. It should be understood, however, that other panel
attachnment nmeans at the base of the ferrule nay be enpl oyed. Furthernore,
there may be other nodifications, 8 2 3 AUG 2005 enhancenents, or

i nprovenents to the described preferred enbodi nent without departing from
the nature and scope of the invention which is to be determ ned only by the
followi ng clains and their |egal equivalents. 2 3 AUG 2005 CLAI M5



1 A captive panel fastener assenbly, conprising: a screw having an enl arged
head, a shank, and a threaded portion of greater dianeter than the shank;
a retai ner havi ng a flange at the top, a bore receiving said SCf evy, Ugaftﬂﬁa
plurality of axially-extending resilient fingers at the bottom™ Sai

fingers each including an outward-facing barb and an inward-facing
fingertip adjacent said shank, the dianetric - di stance between said
fingertips at rest being less than the dianmeter of said threaded portion
of said screw but greater than the dianeter of said shank; spring neans
operative between said screw head and sagjfNi¢t ai ner 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 di mensioned to connect to said
resilient retainer fingers by snap action whereby said barbs are forceably

engaged with saj.d flAséptwgbgﬁé]adsténbaQ@@nWe@h .gi,{ya out side dianeter of the
ferrule is less than the diameter

he retal ner flan panel
fastener of claim!l %/\ffé?"éf‘ﬂv'%%?’ﬂe'?léﬁg?@lf“%aq‘ @rsﬁ“ﬁ@f ami.emragfed pﬂ@&(ﬂinent means

adj acent grémértdametecthbh eieadbnk;3. The panel fastener of claim 2 wherein

df le furth clu d di t fl
o oxi mat e he bot { o SR RBNEDF 1S0E8 S Bk Pore 60 Br=ET o 2 wher el n

said att aqilumlny ofrredatig-eatendiag agsilicht fingersat fr@rboﬁn@a_galcm@n@ns egptridudingan a
panel oo RS RTDLEL i ST plad Ser B4 WPl 2ct
dlstance 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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10 2 3 AUG 2005 6. The panel fastener of claim5 wherein said threaded
portion of said screw includes a top |and which engages said bevel upon
upward retraction of said screw from said ferrul e whereby sahf ¢ @
fingers are forced outwardly against said first internal ann gr 4 ée of
said ferrule preventing further retraction. 7. The panel fastener of claim
4 wherein said ferrule further includes a barrel portion |ocated between
said retainer flange and the second outer flange proxinmate the bottom end
t hereof. 8. An assenbly of parts including the panel fastener of claim?7
and further including a device external to said ferrule and capti vated
between the retajnerThd ﬁélﬁ@fa@t%ﬂer dfieRirh BAHekih Said tHr@adéUtrﬁﬂlofﬂoﬁQé]@sWé_ﬁr eby

said device js at a hed t anel . The asse | ai m 8
oher ot s gkt lop e wich upaRstais Bevel Mior errrrattor e SPPA T ¢ he
barrel of m&rrﬁ&rwmalr@y shiy refﬂ’r%rﬂﬂgtﬁi; aﬁe&‘&ﬁc@dlelﬂtmfdlycéﬁlm 2aidvhet iatemat ai d
attachnment _me Xes sai errule to a circuit board. 11. The

panel fast%’?@%nﬁ?ngc?l éis?ﬁ&{ﬂr%mﬁé?rﬁ'ngé?rﬁ‘eéfe[trgﬁtfﬂ%nt neans includes a sol der
joint. 12. The panel fastener of claim8 wherein said panel is a circuit

board. 11
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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