WO 03/ 069168 PCT/ US03/ 02703 1 TWO PART SNAP- TOGETHER PANEL FASTENER 2 3
The present application is related to provisional patent application serial
4 nunber W0/035491820 entitled "Two-Part Snap- Toget her PanelpcFasoeoxn3 fil ed
on 5 February 11, 2002, priority fromwhich is hereby clainmd. 6 FIELD COF
THE | NVENTI ON 7 The b i o8, anel fasteners of
t he ty;)ﬁe havi ng a PRt %T@@Eﬁ%ﬁi@&%_@lgﬁﬁd ext endabl e
within a ferrule that attaches to a 9 first panel. In fasteners of this
type, the screw is usually held in its extended position 10 by a spring
but when depressed may be threaded into a second panel thereby joining 11
the twd panel s. Thepraakapeligriotos relpfed tapravisiar! patetpRpligatiopseria panel
fasteners are well known in the art and include different means of 14
attachifg hivabdrasor3si®20@ntitiel {TwsPapSnap-ToBethér BamalFastenaridiled omch-fit neans
of attachment 15 are enployed. The screw may be captivated in the ferrule

by di ffer eply,IRING, 20088 plibSty ficdn GARMIYRébISCcI4TRRAS are usual |y per manent and
thus the screw and spring assenbly is not = 17 detachabl e once the assenbly

of part§ igmgﬁm?gg}&al el ements of the fastener 18 assenbly nust
be fixed t me tinme and therefore all elements will 19
experience the sanme environnent in subsequent, steps of  the nuf act uri ng
process/to 20 WAf BFesednvspton tefatesdo capl Hﬂ§31§éﬂ5?‘g5% %t{)t_he @?e%%}ﬁ‘f’%ﬁl em
exi sts, however, because this may not be desirable. The panel may

8  retractable screw which is captive and extendable within a ferrule that attaches toa

9 first panel. In fasteners of this type, the screw is usually held in its extended position
10 by a spring but when depressed may be threaded into a second panel thereby joining
11  the two panels.

12 BACKGROUND OF THE INVENTION AND PRIOR ART

13 Panel fasteners are well known in the art and include different means of

14  attaching the ferrule to the first panel. Both snap-in and clinch-fit means of attachment
15  are employed. The screw may be captivated in the ferrule by different means, but the
16  captivation means are usually permanent and thus the screw and spring assembly is not
17  detachable once the assembly of parts is completed. Thus, all elements of the fastener
18  assembly must be fixed to the panel at the same time and therefore all elements will

19  experience the same environment in subsequent steps of the manufacturing process to
20  which the greater assembly is subjected.

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

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



22 be subjected to manufacturing environnents such as excessi ve heat that
is not 1 WO 03/069168 PCT/ US03/ 02703 1 conpatible with the materials of
t he screwepsiosgessenbly. By nature, the 2 screw spring ®arAsesetndy of
t hese fasteners includes nore delicate structures which 3 cannot survive

nmany hagsh coRpaitE With tRImBfRYikls OF RNcfevddting assehibBs BENdlard, geced 4 during
circuit board manufacture. However, there Is a need to have the panel

fast ene : ' A (T such as
wave sofderray/ REMFRRaRERHly Jficsdfuthalidlich B AL Mo BB RS Foner
has the_advantage of the 7 permapent. retention of all conponents, it may
not be. 3ui ABIOL SHTIVE THANY ST BT B iring RV EP Inien A Ryoh oS (PORR e gpce
applications in which the panel fastener not only unites two panels, 9 but

i s al so4r equringeireuit boaphmenufaeteer Haweyer, thase is 4 peediie bavecthe panel fstaseneans
for the 10 attachnent/detachnent of those structures to the body of the
panel fast aftethmedt a¢ww dudidg oegrdtado manufaeturiag steps syphlas ozive goldering nmay be
desirable to have the panel fastener 12 installed on the panel in stages

where tge Tigpfdidi®, Whildd paflfehtly! dsSmbiahahfGhstédd® hadhe RdvantabedThe CT €W

assenbly assenbled at a later fine at another |location. 14 There is
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permt the*ferrule por inTa'step
separate from 6 assenb)ing the qther conponents of the captive panel
agtenes.  THErsolte Aher PPl AL R SR AFSAET Rt ifes S50 RS of
parts to be quick and efficient without the need for 18 special tools. And
finally9 tlbetisalse requireddo fSeppoat ether stwustupesndh thiess canesrsomegredps forihd ch 19
wi ||l accommodate the attachnment of other structures to the panel w thout
addi ti qoal attachment/detachment of those structures to the body of the panel fastener is also

11  needed. Inyet other applications, it may be desirable to have the panel fastener

12  installed on the panel in stages where the ferrule is attached first and then the spring

13 and screw assembly assembled at a later time at another location.

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

15  permit the ferrule portion to be attached to the base panel in a step separate from |

16  assembling the other components of the captive panel fastener. There is a further need

17  for having the final assembly of parts to be quick and efficient without the need for

18  special tools. And finally, there is a need for a captive panel fastener assembly which

19  will accommodate the attachment of other structures to the panel without additional

20  cost or complexity.

21  SUMMARY OF THE INVENTION

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



20 cost or conplexity. 21 SUMVARY OF THE | NVENTI ON 22 The present invention
has been devised to neet the needs in the art described 2 WO 03/069168
PCT/ US03/WD 008869188 above. The invention consists of a two-eorpasaent7p3

snap-t oget her captive panel 2 fastener in which the two conponents are

i ndi vi dyal apybe aPReifibertDn BRits SEPBIGEOMpchedt shajtdpefhbrEfitive pises of the
manuf acturing operation. This is acconplished by a 4 unique configuration

of S1apa1 OGel e b RN B YHSS BTN BLOEGH s POT 1 01

and a snap-1n scre ng/retainer s asse I nvention's

6 two-part St permts, r exapple, a separ . ferrule.of very hard and
ur abi 637 e PGk Phises of (e s elRugine oeaban o Rissaretmpithed BEanr d w t h
other elenents of the 8 board. Later, the screw sub-assenbly can be snapped
into thé famiquesonfigmatian ofisnamtogethee clemants whishriaclugesre drsacheldelfasmds from t he
harsh wave-sol dering environnent. 10 In another enbodi nent of the

i nventi én, gdrorf &idradnap-dinscrewBpsng/mtaine sab-asembly. i Thel prekencipogrioalsi ng out er
fl anges which captivate a pivoting structure such as a lever 12 so that

the pangl ft%t&&?ﬁsfgsﬂéﬁﬁ/pé?ﬂits,%} Yxaltfpld) 2 8EhdrRte REAHE Bf V36 hRANRH dufabfe
sub-structure, 13 but" may al so be enployed to affix” other hardware. In one

enbodi nt, | ever. i,.s. 14 fitt over.the barrel, of, the ferrule.and is
Pot o nod o nftat 68 il el spldsieido diFind WraRP b viln e SERGNE SEART (P
screw spring sub-assenbly retainer. Sufficient snap force 16 ggl di ng the
two par s tR9gEt Heater thesetayy sibrssebly casheapreddntoghe mapptgaenftheyer 17
actuati on.

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

10 In another embodiment of the invention, the ferrule and the screw retainer

11  include cooperating outer flanges which captivate a pivoting structure such as a lever
12 so that the panel fastener may not only be used to secure the panel to a sub-structure,
13 but may also be employed to affix other hardware. In one embodiment, a lever is

14  fitted over the barrel of the ferrule and is retained against a bottom flange of the ferrule
15 by a top flarige of the screw/spring sub-assembly retainer. Sufficient snap force

16  holding the two parts together is provided to withstand the forces of normal lever

17  actuation,

18 More specifically, the applicant has invented a captive panel fastener assembly
19 comprising a screw having an enlarged head, a shank, and a threaded portion of

20  greater diameter than the shank. The fastener includes a retainer héving a flange at the
21  top, abore receiving the screw, and a plurality of axially-extending resilient fingers at

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



18 More specifically, the applicant has invented a captive panel fastener
assenbly 19 conprising a screw having an enl arged head, a shank, and a
t hr eaded wormioaneof 20 greater dianmeter than the shank. TireTfizsos/€a703
includes a retainer having a flange at the 21 top, a bore receiving the
screw, and @npliip alijabent fle sﬁ%ﬁ:ﬂ@%ﬁé’ﬁ EXERRE, “Ehécﬁ%bﬁi%’lﬁst%dcgggfvgeﬁﬂtthe 22 the

bottom the fingers each include an outward-facing bar

i nwar d- f aci . Q 168 PCT/ LS03/ 02703, 1 fingertip .adjacent the shank
when ass%nb?g%e%l% rgétg%fsrti%%n éz‘l-gsdtIJ ei%r ngé&\g‘ﬁ%d?%g Oflioﬁaﬁ’r TS96%%t rest is
| ess thap the di arretﬁr of the threaded portion of the screw but 3 greater
than t he’ di &gt thagyt %ﬂ@n@mﬁﬁthegga%gsnﬁ@amean%w@ﬁ@faaw hetwisen thesarebhe screw
4 head and the retainer flange to bias the screwin a retracted position. A
ferrul e 4 i heddandshardianer flangdtoshias the ecraalin anetrdctad fdsaioge Adfernafesi oned t o
cooperate with the 6 resilient retainer fingers by snap action whereby the

barbs arg f gichriabh yorensidp@tintéridl anfulddHRangédiglesdbndd 8@6pérate vithkhe ferrul e
and the retainer. The ferrule further includes 8 panel attachnent neans

adj acentga 3 . j i £l e

pr oxi mat6e t%‘l%gﬁeg‘%%éggg?ﬁg? gg@%%:gﬂ%gﬂ%ﬁr%@%ﬁdg%%ﬁ){ ?ér%geé’ g%eg Vgﬂgol der
10 joint,rigidl attaches.the ferrul e,t.o an.aperiture in.the circuit board
panel . The %berl':‘%f’[@} h%egﬁﬁlﬂg}e f?ﬁ&?&&é?‘e&e@mﬂﬁeﬁ%ﬁ%ﬁf“ HdBFlEdeShet ween
the retainer flange and the second 12 outer flange proxi mate the bottom end
t her eof . 8 Theanehattachmenimgans adigcent @lbgttemend avd & secongd radialty extendingtawiest ed by
the retainer flange and the ferrule outer flange whereby the device 14 is
at t ached t oflatge preximhte the botten ent debreufnWheh lapplibdy k@ finge ahewgoldeot at abl e
about an 15 outside surface of the barrel of the ferrule. Preferably, the

retainero al fontirfpidiy 8@£chBs the ferrule to an aperture in the circuit board panel. The ferrule

11 further includes a barrel portion located between the retainer flange and the second

12 outer flange proximate the bottom end thereof. The fastener may also include a device
13 that is captivated by the retainer flange and the ferruie outer flange whereby the device
14 is attached to the panel. In one embodiment, the device is a lever rotatable about an
15  outside surface of the barrel of the ferrule. Preferably, the retainer also includes a

16  bottom-facing bevel on the inside surface of each fingertip. This provides a locking

17 function since the threaded portion of the screw includes a downwardly-angled top

18  land which engages the bevel upon upward retraction of the screw from the ferrule.

19 Thus, if the screw is pulled away from the panel, the retainer fingers are forced

20  outwardly against the internal flange of the ferrule prgventing further retraction. The
21  screw sub-assembly can only be released from the ferrule by first pushing in the screw

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



16 bottom facing bevel on the inside surface of each fingertip. This
provides a locking 17 function since the threaded portion of the screw

i ncl udes wodamenmses dl y- angl ed top 18 | and whi ch engages t reTh®e®b270p0N
upward retraction of the screw fromthe ferrule. 19 Thus, if the screwis

pul I ed awaydifrei pdt@ df@RLAsserhBlf inf @iffarenedirdctiBeInaddrRnt Rinfovdl Ao srimar dl y
against the internal flange of the ferrule preventing further retraction.

The 21?”@‘#&%&@%@6\/&8@%&&@@% %fid?cf rel eased fromthe ferrule by first
11"e pu

pushingn e SscCr I'Ng on the retainer. Since this
operatign requires the_ application of forces to.. 4 WO 03/06916

PCT/ US03/ 02703 Tt RAPEBHEAR bl thg Inyerionda emﬂﬁwna&gﬁtsvwlﬁm rections,
i nadvertent renoval of the spring 2 sub-assenbly fromthe ferrule is

avoi ded4 3 separatablerspring/sarew shb-eseably that maychei pro-estemblediawayfoom the finabanel
fastener with a 4 separatabl e spring/screw sub-assenbly that nmay be

pr e- assenbl sasembipyitd. rioim dnbthef bbjatt of themsanibh Yo pidvitle antassentddidpdnel obj ect of
the invention to provide an assenbl ed panel 6 fastener that may be

acconpl ies hegstaikr ¢ Yo H a%éérh%lisﬁ&f Ju)icl&%r hitPLHCIERE WRRSL R ne2B 96/ s?ecial_7 tools.
It is yet another objéct of the présent invention to provide a cCaptive
panel 8 .fasteper, .asse ichwll also secure other structures to the
D mary Tpanboaitt g thanogies Abiett i Prefied pRES pBTE o SERHT, ect's and
advantages wi || becone apparent. 10 fromthe foll ow ng draw ngs and

descri ptS onfagener Resepblyr which wilbalpe sechisiither siryctapgste thsrrsepgnypregl vaghorHe

DRAW NGS 12 Figure 1 is an expl oded assenbly view of the present invention.
13 Fi gu®e 2addgicmnl expdrombatplexstye @shgr objesty anfl atlvantages sl bgnomegppatentissenbl .

10  from the following drawings and description of the preferred embodiment.

11 BRIEF DESCRIPTION OF THE DRAWINGS

12 Figure 1 is an exploded assembly view of the present invention.
13 Figure 2 is an exploded assembly view of the screw/spring sub-assembly.
14 Figure 3 is a side sectional view of the retainer of the spring screw sub-

15  assembly.

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

17 Figure S is a side sectional view of the ferrule element of the invention shown
18 inisolation.

19 Figure 6 is a side sectional view of the present invention in its fully assembled
20  condition.

21 DESCRIPTION OF THE PREFERRED EMBODIMENT

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



14 Figure 3 is a side sectional view of the retainer of the spring screw
sub- 15 assenbly. 16 Figure 4 is a side sectional assenbly view of the
present iwoeameans 17 Figure 5 is a side sectional view ofrcrhso$/eamnal e
el enent of the invention shown 18 in isolation. 19 Figure 6 is a side

sectional wyBWs@bli&el P&rﬂsﬁ‘én_ia_ﬂbéédﬁa 186 tb réaé%ﬁx&tef JeVéri saspR el R@perdfing
condi tion. 21 DESCRI PTI ON OF PREFERRED EMBODI MENT 22 Referring now to

Figure 1, t | avent j 1 ncl . els S MO 03/ 069168
pCH Usod) oAGeEt BRER cleB 6B R B RS AP bl pale SO TRR R, nelt 18, e

| ever 15 between cooperati 2 flanges, one on each of the I nner
fitting3snFtVUYEIEeS b-a%sretngg Zﬂh‘@ﬁf@wc@éﬁ areéalaerﬁst@%tewgwor%e ot Assenbl y
21 which includes a retainer 12 that snaps into the bore of 4 the ferrule
23 t hat 4i s the Grads2itbhtid pteagsambled Abpanel 25 Biepwpatate asseebiplstepsTd. This 5
sequence of assenbly may take place as different events separated by tine

and 6 disst agqeenas oflgsénitig mak @ikepiaRRk Qi i cPEtesphiatad byl e b/I rul e to the
panel may take 7 place during a wave-sol dering process where it is not

desi rable Q4gK98a4RR. RNELhIC HPAISAD of fhe tfuDER 1AM NARALOUS

conditions 1n manuf act uri1 ng’envi ronnent . des her
herein, .the asziflle1 rts ma

lever 18, | PIRIEBRE F G VRBRC O T e S et b d FERGe Rde the
screw spring sub- .
components to the heat and hazardous conditions in that manufacturing environment.
9  As described further herein, the assembly of parts may support a rotatable element
10 such as lever 15.
11 Referring now to Figures 2 and 3, an assembly view of the screw/spring sub-
12 assembly is shown with screw 31 fitted inside of spring 33 and both parts fitted within
13 the bore of retainer 35. The screw includes a head 30, a shank 32, and a threaded
14  portion 34 of greater diameter than the shank. Snap fingers 43 extend axially from the
15  base of the retainer. As more clearly shown in Figure 3, the retainer includes a flange
16 41 with snap fingers 43 extending axially around the circumference of an internal bore
17  45. The ends of the snap fingers include external, outward-facing barbs 47 for snap-in
18  engagement with an internal flange of the ferrule. Fingertips 49 are inward-facing to
19  provide a bottom opening of reduced diameter about the central axis so that the
20  smallest diameter between the snap fingers 42 is less than the major diameter of the

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

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



12 assenbly is shown with screw 31 fitted inside of spring 33 and both
parts fitted within 13 the bore of retainer 35. The screw includes a head
30, a shawb 03@8¢91a7d a t hreaded 14 portion 34 of greater dipamatses/oi’han t he
shank. Snap fingers 43 extend axially fromthe 15 base of the retainer. As

nore cl gar | Mo ysuskhge bf HieGhfeadell ﬁvdrtl@n B2hAd NIRh the)Colided aBoht! shRke32. 1Pnidl Wi th
snap fingers 43 extending axially around the circunference of an internal

bore 1% 4 : ' e nal.: faci ng
par bs 47 £ QPeHEn SR k0B SR Rcich e rekdifer B9 b B Rl RS PP E
Fi ngertips 49 ar.e i nward-faci ta _19 provid bott om openi ng of reduced
di anet e adBRTELERE PR EPERS BAOvadn Figrohtandsy A haal a8 BPaifdadrng isween
the snap fingers 42 is less than the major dianeter of the 21 threaded
por t i on434 ingide edged icach dofithe fingentips 4% HBevel Abcatitubutescho adbckihgfimetiemos hank
32. 22 Therefore, when the screwis first pressed into the retainer, the

fi ngertisps tA9 afneatial wilithe W@ Fh186Gb A A ISRAHA3 TAire 8. al | ow passage of
the threaded portion 34 and then they contract about shank 32. This 2

oper at i gn ! | dabkypeARbNALFighba, BRBEMIY et S PR | RALE from o

i nwar d-faci ng sur e retalner “sn Ingers as shown 1 n Figures

4 and 6., A bevel 48 is |located a dthe 4 inside e of . _each.of_the
fingertips S .w%vipe ﬁ‘ge?féﬁé'tal‘;sﬁﬂ‘ﬁ’g&]t B SQOW‘b‘c‘,‘Iﬁhﬁ@m‘?rﬁr’@fq?@Herolfs’ g%"’é‘h%
fastener that will be nore fully explained with regard to Figure 6. 6

Ref erri g riosh paael25qJibe leyer ingludessareansrtyre§0 havingeandnsids wall 82 which ishown from
a 7 side view. The screw sub-assenbly 21 is shown in alignment with | ever
15, f er Oul eoipatibld withdhe anide dmmeldreofityRrrulertalrel®Bstoaronide ah dxle f&Othbavi ng

an inside wall 52 which is 9 conpatible with the outside dianeter of the
ferrul gobanigl tofivbl REBMNGGHWoFikitesOMe B ule 23 further includes an area 56 of
11  increased diameter along the bottom portion of its bore forming an internal annular
12 flange 58. As more clearly shown in Figure 6, the external barbs of the retainer snap
13 fingers expand into this area against the flange 58 to form the snap-fit connection of
14 the retainer into the ferrule. Outer flange 59 acts as a stop against the top side of the
15  attached panel and also provides an abutment for the lever to space it away from the
16  panel. The ferrule further includes snap-arms S5 to provide means for panel
17  attachment.
18 Referring now to Figure 6, all elements of the present invention are shown in
19 their fully assembled condition. The lever 15 is comfortably received about the barrel
20  of the ferrule and between the retainer flange 41 and the ferrule flange 59 so that the

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

22 importance of the radial bevel on the inside surface of the retainer snap fingertips can

7



10 lever to pivot. Referring nowto Figure 5 the ferrule 23 further

i ncludes an area 56 of 11 increased dianeter along the bottom portion of
its bore Wworogiosgesmn i nternal annular 12 flange 58. As nor @calusas/hyoshown in
Figure 6, the external barbs of the retainer snap 13 fingers expand into
this areda abpinpseciatpd $inemidie sgBWia its setractadepositiap Places o sereptthesaddf 14 t he
retainer into the ferrule. Quter flange 59 acts as a stop against the top
si de of 2 heagaist béviehd$) duktipanetiacsing ofitlrGciemostediesa aadgdfiokcecbetwéenrthé he | ever
to space it away fromthe 16 panel. The ferrule further includes snap-arns

55 to pryovi I ; igure 6,
Provi dgd BEMRSop Mredddnalthdfcd bt @t 'B@?éi'?ﬁ%}&a% tffﬁfsﬁfé ﬁ%@%ﬁ@w gu

all elenents of the present invention are

assenbl ed conditj.on., The,l ever ,15. | onf.ort ab receiv bout the barrel
%0 of th e HeTniaBERREE ST piederle TRRUPORANY chiBELNTRe RN 1 e 11 ange
59 so that the 21 upited parts forma rotatable attachment of the |lever to
panel 25 FHaelors uling op ghe hpad @@qmwmr&qteqa wserblyjag shoyey @ thisn ¢ he
inside surface of the retainer snap fingertips can 7 WO 03/069168

PCT/ US03Y 02ft9i8e will bet seppatechapath uri thegullivert farcewxdeeds the pnlbonblihigdf posi ti on
pl aces the screw threads 2 agai nst bevel 48, further retraction of the

screw creat ks faniegael taineetidietivsiiduld Also bSuhdefodd byt thesd Mechahicgad and the
face of the bevel pushing the snap fingers outwardly 4 against the

i nternalg fl éll}ﬂgil‘slnﬁ{gha{ fie S%lgé Ldé’:gglg;fpﬁtt?iﬁh QEIid Hyfie E&%\g%)ﬁﬂgl}et Ret Qﬁ% rrule. 5

Therefore, p on t e'screwi'n a c eted asse y as
shown in th

force exc ee%gu{eﬁézb%%‘iri‘?eowu. elt*‘?rnrﬂ?';“ogﬁ‘%%r?g‘%‘ %%SE‘?Q‘%? gﬁ%ﬁg‘t@ﬁﬁ g{%’}é‘hé ?:%H‘??%‘g'g :ﬁlf)tﬁ UT t
shoul d al so be understood by these nmechani cal
10  into other parts as shown in Figure 6. For the sub-assembly to be removed from the
11 ferrule, the screw must first be depressed downward until the smaller diameter of the
12 screw shank 32 resides between the tips of the retainer snap fingers. When the screw
13 is held in, the fingers are able to contract as the retainer is then pulled axially upward
14 out of the ferrule. Because opposing dual actions are required, accidental or
15  inadvertent disassembly of the parts is prevented. The assembly of parts shown in
16  Figure 6 may then, as a self-contained unit, be fastened to a chassis or other sub-
17 structure (not shown) by depressing the screw downwardly and threading it into the
18 sub-structure.
19 In this preferred embodiment, the panel is attached to the ferrule by snap-fit
20  provided by snap-in fingers 55 which axially extend from the bottom of the ferrule. It

21  should be understood, however, that other panel attachment means at the base of the

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



8 relations that the sane | ocking function provided by the screw, the

retainer, and the 9 ferrule is operative whether or not the panel fastener
assenbl y woanaediag one or is fitted 10 into other parts aecyhonsoi7n3 Fi gure
6. For the sub-assenbly to be renoved fromthe 11 ferrule, the screw nust

first bel depitaaseaskntt) oninprovanidntd totthe d&sarbddegreféiradeinBodiflent WRhout2 screw
shank 32 resides between the tips of the retainer snap fingers. Wen the

screw 18 i geaglih frdim thd ik Bﬂ@(&)c;olp@g;?u?ef}h&‘e £iBn G@L&Wi bePFerdiif efd%;i’?'} ris

then pulled axially upward 14 the terr ecause op%03| g -dual

actions are,r ired,, acci t. r 15 inadvertent disassenbly of the parts
is pr eveSﬁt eﬁl.e?%%w‘a%%m%ngge‘ﬁiﬁfé@@% in 16 Figure 6 may then, as a
self-contained unit, be fastened to a chassis or other sub 17 structure
(not shown) by depressing the screw dowmnwardly and threading it into the

18 sub-structure. 19 In this preferred enbodi nent, the panel is attached to
the ferrule by snap-fit 20 provided by snap-in fingers 55 which axially
extend fromthe bottomof the ferrule. It 21 should be understood,

however, that other panel attachment neans at the base of the 22 ferrule
may be enpl oyed. Furthernore, there may be other nodifications, 8 WO

03/ 069168 PCT/ US03/ 02703 | enhancenents, or inprovenents to the described
preferred enbodi nent without 2 departing fromthe nature and scope of the
invention which is to be determned only by 3 the follow ng clainms and
their legal equivalents. 9 WO 03/069168 PCT/ US03/ 02703



1 CLAIMS 2 3 1. A captive panel fastener assenbly, conprising: 4 a screw
havi ng an enl arged head, a shank, and a threaded portion of 5 greater

di anet er wban/ot41e8 shank; 6 a retai ner having a flange at tha/tSopp2783 bore
receiving said screw, and a 7 plurality of axially-extending resilient
fingersiat the bottom said fingers eaAmmicl uding 8 an outward-facing
barb and an inward-facing fingertip adjacent said shank, the 9 dianetric
di stance between said fingertips at rest being | ess than the dianeter of
said 10 threaded portion of said screw but greater than the dianmeter of

sai d shgnk; 11 spring, neans ol[i)q?raiive betvxfeen saj d screw head and said
retainer 12 flange: ARPIHS PANY GStIeRasseiPliCOmMSIg: with a first internal
annul ar flange dimensioned 14 to connect to said resilient retainer
fingers4by snap acti drsoiivehasing aneg¢rdarged headas shanls, dandracbeeatisd portjagel wit h
said first internal flange. 16 2. The panel fastener of claim1l wherein

sai d f efr ulgedterrdifmetes thah thdshank] 7 at t achment nmeans adj acent a bottom end
thereof. 18 3. The panel fastener of claim2 wherein said ferrule further

includeg a 19 secondaJe@a@l{eahwngeénmia@gegpg%bé&%&m@rm {EBLG dnp§ Dot tom

end thereof. 20 4. The panel fastener o Im?2 erein sald dattachnment

reans e SRt RS R SRR I B Bl i

8  an outward-facing barb and an inward-facing fingertip adjacent said shank, the
9  diametric distance between said fingertips at rest being less than the diameter of said

10  threaded portion of said screw but greater than the diameter of said shank;

11 spring means operative between said screw head and said retainer

12 flange; and

13 a ferrule having a bore with a first internal annular flange dimensioned

14 to connect to said resilient retainer fingers by snap action whereby said barbs are

15  forceably engaged with said first internal flange.

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

17 attachment means adjacent a bottom end thereof.

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

19  second radially extending outer flange proximate the bottom end thereof.

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

21  fingers for engaging an aperture in a panel.

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

10



10 WO 03/069168 PCT/ US03/02703 1 the inside surface of said retainer
fingertips. 2 6. The panel fastener of claim5 wherein said threaded
porti on oWwo3aio6v188 screw i ncl udes a downwar dl y- angl ed t op [PamdSesdz7h3 engages
sai d bevel upon upward 4 retraction of said screw fromsaid ferrule

wher eby kai therimdidd suefacd ol etabiee fihgertipgdd 5 outwardly agai nst said first
i nternal annular flange of said ferrule preventing further 6 retraction. 7

~ 7. The panel fgst enghe fineftadichros %i\{)he?gihg?ip?ﬁr%we‘a rﬁé)?t{in%rpgfsaicfml udes a

8 barrel portion |ocated between said retainer ange a e second outer

fl ange pr oxi end. thereof. 10 8. An assenbly of parts

i ncl udi %g t%é‘gg{ncg]&ep gg? g’h%@%a?ﬁl Wpsarﬁln‘ﬁl%%ﬂg?g?s Sa bqvﬁt"%/ﬂ?ﬂ'i“li’svaé& devi ce
captivat ed betvveen%‘t he retajner flange and the second ferrule outer 12

fl ange her ©HgcuRn of sghscrew gmaﬁmdafewgle whereby saidaptaingnfingersnre forcednbl y of
parts of claim8 wherein said device is a |lever rotatable 14 about an

out si de surdutwierdly agduest baid fisst indérnalaindulheflange of s ftfule fileeemmgduhher of parts
of claim2 wherein said attachnent neans rigidly 16 affixes said ferrule
to a cirecuitetdaeord. 17 11. The panel fastener of claim 10 wherein said
attachnment neans includes 18 a solder joint. 19 12. The panel fastener of

claim 1k wherei ny sai drRafRk] fasteflerDehitth 4 WIRRGH said Fbrule further includes a

8  barrel portion located between said retainer flange and the'second outer flange

9 proximategthe bottom end thereof.
10 8. An assembly of parts including the panel fastener of claim 7 and further
11 including a device captivated between the retainer flange and the second ferrule outer
12 flange whereby said device is attached to a panel.
13 9. The assembly of parts of claim 8 wherein said device is a lever rotatable
14 about an outside surface of the barrel of said ferrule.
15 10.  The assembly of parts of claim 2 wherein said attachment means rigidly
16  affixes said ferrule to a circuit board.
17 11.  The panel fastener of claim 10 wherein said attachment means includes
18 asolder joint.

19 12, The panel fastener of claim 11 wherein said panel is a circuit board.
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