WO 02/ 086334 PCT/ US02/ 11378 1 HYBRI D PANEL FASTENER W TH SNAP-ON CAP 2 3
The present application is related to provisional patent application serial
4 nunber wW0/028463%302 entitled "Hybrid Panel Fastener Wth ScampstiGap” fil ed
on April 5 20, 2001, priority fromwhich is hereby clained. 6 FIELD OF THE
| NVENTI ON 7 The present invention relates to panel fasteners affixed to
circuit bbards and, i nH¥BREDPANEL FASTENFER\WITHSNARON GAP t he type havi ng
a nol ded cap conposed of a material 9 such as ABS Plastic. Mre
specificaply, it relates to panel fasteners of the type 10 disclosed in

U. S. patent application serial nunber 09/739,689 entitled "Snap-In Panel

11 Fastengr" whi Chyyl Wal HeTols i& gCpdficdtidauedalf ul Iy set
forth. 129BAWG?Q@&%@#%&E%%@E%T#%@@%Q‘FE%Vrﬂel&ga?Ee)a?:asepg icn whi ch panel
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required to be soldered to a printed circuit board. A problem arises,
however, 8ue 200200lgpriprity Sesmpwhichds hasphyeslaimgde required to affix the

retai ner portion of the panel fastener to 17 the PCB because the sol dering
heat has an FIEEDQF FHEINVIENTION nmaterials used in the 18 plastic portion
of the panel fastener. This problemnot only arises with regard to 19

sol deri ng7t o PCBs TihdtyrdiNt iddehflon fdlfi8s 1o paabltRdterrd fikédDdScinthiie beardh bad irent
of the 20 retainer to a base panel requires el evated tenperatures. There is
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t hat may % ere applre
9  such as ABS Plastic. More specifically, it relates to panel fasteners of the type

10  disclosed in U.S. patent application serial number 09/739,689 entitled “Snap-In Panel
11  Fastener” which is herein incorporated by reference as though fully set forth.

12 BACKGROUND OF THE INVENTION

13 There are cases in which panel fasteners of the hybrid type, that is fasteners in
14  which ‘the screw portion has a molded-on plastic cap for ease of manual operation, are
15  required to be soldered to a printed circuit board. A problem érises, however, due to
16 the soldering temperature required to affix the retainer portion of the panel fastener to
17  the PCB because the soldering heat has an adverse effect on the materials used in the
18  plastic portion of the panel fastener. This problem not only arises with regard to

19 soldering to PCBs but may also arise in other situations where attachment of the
20 retainer to a base panel requires elevated temperatures. There is therefore a need in
21  the art to provide a hybrid-type panel fastener that may be soldered or applied to a

22 base panel by heating without adversely affecting its plastic portion.



22 base panel by heating w thout adversely affecting its plastic portion. 1
WD 02/ 086334 PCT/ US02/ 11378 1 SUMMARY OF THE I NVENTION 2 In order to neet
t hi s needwomok@3art, the present invention has been devi ®€d/tisn2/1378hi ch
the two main conponents of the panel fastener, the screw cap portion and
the 4 netal retainer portion, are assenbl ed together after the retainer is
sol dered to SEMMARY O heVENTHINMer has cool ed. The screw cap assenbly
is later attached to the soldered 6 retainer by the snap action of its

resilientgparts. $hbBaRr tResChis Wethip theargWwhy plesaimidveation/hdsdatn deviseddn
soldering the retainer, it cannot be adversely affected. Accordingly, the 8

present ifveQh Lde i - t it
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by hand as well .as 10 aut.omatic equi prent, so.that the f.ast.en cAan il
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board wi t hout damage to the PCB. Since the high force 12 of assenbl
required by pnd the rateinenhissy Gaglady plchesaies] cap 284 is lateriattached forthe Wléﬁﬁ%ge 13
the PCB and al so require expensive installation equi prent and tooling, the
| ow 14 aséenbtyinbobycthe Ghapt dvtios of @swesiipnigmsisBinge the scivsv cagtiaawey frofm thie

i nvention avoids these 15 problens. 16 Mre specifically, the applicants

have invent edest duffiz REREEndMESbtainds 1RARK0t bé 8 AIFRIY Sffdeeedd ARRETIA, Yhe
barrel -shaped netal "retai ner which holds a screw.” The retainer 18 has a

e 16 ouf er PeerpRAREeR PR AR iRl ARG oI R by IReRF T 00"

at the bottom  Two
which permits a low insertion force that can be accomplished by hand as well as

10  automatic equipment so that the fastener can easily be installed onto a retainer after it
11  has been soldered to a circuit board without damage to the PCB. Since the high force
12 of assembly required by prior art hybrid-type panel fasteners would severely damage
13 the PCB and also require expensive installation equipment and tooling, the low

14  assembly force of the screw cap assembly to the retainer of the invention avoids these
15  problems.

16 More specifically, the applicants have invented a two-piece panel fastener

17  comprising a generally barrel-shaped metal retainer which holds a screw. The retainer
18  has a chamfered top flange along its top edge, a circumferential bulge area along its

19  outer surface approximately in the middle of its length, and a base at the bottom. Two
20  circumferential valley regions of reduced diameter are located along the outer surface
21  of'the retainer. The first valley region is located between the chamfered top flange and

22 the bulge area and the second is located between the bulge area and the base. The



20 circunferential valley regions of reduced dianmeter are |ocated along the
outer surface 21 of the retainer. The first valley region is |ocated

bet ween tWwe oclosasBered top flange and 22 the bul ge area amdTiusez/sseodHnd i s

| ocat ed between the bul ge area and the base. The 2 WD 02/ 086334

PCT/ US02/ 11378 | screw includes a threaded shaft and a plastic cap which
has | ongilt udicreat ingludgs etideadigd sixafy awl 4 plastic chp miinhdhas bongitadisallyeexdenginge t he
outer surface of the retainer to captivate the 3 screw. The screwis
captivel yp hefegiligft fiapéldak nRhnd to@ngigelthe omessurfa0e 8f the rét@ineart daptivare thed
extension where the fingers occupy either of the valley regions. The
retainer 3 S ey CRRL AbLY if Lapliddy nali ot iy b SLUIEYbLiiGRVdabkiBRLECr | NG
base flange at the bottomo 6°the retainer to the top sur?ace of the
panel . The shank. ext.end ially dowawar ro 7 the flange. and |lies
REhin a ot SeopEBCe TER geelP R g (o ey foailie TROFEIBRTor 5 ¢ ne
screw ext ends beyond the shank of the retainer when the screwis in the
ext ended 5 9 m@%r%imgldly@fﬁvwé tptcHewt beard by splgeringy base flangs atjhe bpitam of
fastener to a printed circuit board 11 conprises the steps of placing an
axi al | y- et ethdiretginahtartke tfp sarfaepof the pimet t Eimeshanlke estendsraxiallg doneaghfram
mounting hole in a printed circuit board, soldering the retainer to the

printed 713 @i feMidanAARE HithfPLhdIOfH thE PCRRINBAbIdeARE Thehrdilibd ¥oti@ndf
retractable screw assenbly 14 including a plastic screw cap to the retainer

by snap tachnen t [ . ! r.
et ai mer & 1P AR sRisab BrBad L ARA b8 Rrh PO Sorbli A Brehdid
generally cylipdrical 17 retainer having a base flange at the bottom An

i nwar d- f 2ci nRPS%8nge is | ocated at the

10 The method of assembling the captive panel fastener to a printed circuit board
11  comprises the steps of placing an axially-extending shank of a captive fastener retainer
12 through a mounting hole in a printed circuit board, soldering the retainer to the printed
13 circuit board, cooling the retainer, and then affixing a retractable screw assembly

14  including a plastic screw cap to the retainer by snap attachment of the screw cap to an
15  outside surface of the retainer.

16 In another embodiment, the panel fastener comprises a generally cylindrical

17  retainer having a base flange at the bottom. An inward-facing flange is located at the
18  top of a through-hole in the retainer, and includes a lead-in ramp at the top and a steep
19  angle on an underside. The screw has a threaded shaft and a plastic cap rigidly affixed
20 toits head. A deformable ring is located around the shaft of the screw at the top of a
21  threaded region and has a relaxed diameter greater than the inside diameter of the

22 retainer through-hole flange such that the ring engages an underside of the flange



18 top of a through-hole in the retainer, and includes a |lead-in ranp at
the top and a steep 19 angle on an underside. The screw has a threaded
shaft andweoplosssBi c cap rigidly affixed 20 to its head. ARcaafsor/msibd e ring
is located around the shaft of the screw at the top of a 21 threaded
region and has a rel axed dianeter greater than the inside dianeter of the
22 retai der whengbeberbwlieretiaghed shesehyrraptieating blee s¥e%y engages an undersi de of
the flange 3 WO 02/086334 PCT/US02/ 11378 1 when the screwis retracted

t her eby ogapti vat iTig dppticaney lewe tikrdbe: deppkd a anigae bav-picch éymidpaetiastesard a
uni que two-pi ece hybrid panel fastener 3 with a structure and net hod of
attachment Woieh pedMetadinethdt GHatdSifler: R &%npﬂ t&b@am i @bleen t 0 PCBs

wi t hout arrage to either the fastener or the PCB. O h er obj ect s and

advant aggs of Q sk| |
in the 6 ar %P Pb‘@ﬁ‘u Bﬁ%ﬁ@f%\%ﬂ@ g?thgﬁﬁ‘ gg%%?el? r}) él? P%&g)r P r ed
enbodi nrent. 7 BRI EF DESCRI PTI ON G: THE DRAW NGS 8 F| ure 1t1 S

assenbl y Svi eand@dvartizges o& therresent/ aHention ‘@%BWQ‘?@? %Hﬁ’éren'g these0f] Sgll]i 1Brﬂ}l“’s equence
of the present invention. 10 Figure 2 is a side and part sectional view of
t he r et aiénerarpfomitbe fatowitgedpwereand ddstriptinnesfithe prefaedrinhodisen®. a and 3b
are side and part sectional views showing the screw cap 13 assenbly inits

retract eq angRipgf brserierdRd QrOsHE DRAWINGS | gures 4a and 4b depict two
si de sectional views showi ng the extended and 15 retracted positions of an

alternatg enbodi rﬁgﬁreolf is ta@ﬁle%@?eﬂfb%i@%%ﬂl%ﬁ%ﬁﬁt £30&on showing the

9 installation sequence of the present invention.
10 Figure 2 is a side and part sectional view of the retainer portion of the present
11  invention.
12 Figures 3a and 3D are side and part sectional views showing the screw cap
13 assembly in its retracted and fully-extended positions.
14 Figures 4a and 4b depict two side sectional views showing the extended and
15  retracted positions of an alternate embodiment of the snap-on hybrid-type panel
16  fastener of the present invention.
17 DESCRIPTION OF THE PREFERRED EMBODIMENT
18 Referring now to Figure 1, the sequence of assembly of the main components
19  of the present invention is shown. A preform or solder paste 3 is first applied to the
20 PCB beneath the flange 15 at the base of the barrel-shaped retainer 4. With shank 11
21  inserted through a hole 2 in the PCB, base flange 15 rests against the top surface of

22  the PCB during wave or hot air soldering, providing vertical alignment and increased



16 fastener of the present invention. 17 DESCRI PTI ON OF THE PREFERRED
EMBODI MENT 18 Referring now to Figure 1, the sequence of assenbly of the
mai N conpwoennss334d9 of the present invention is shown. A pcgfusomors sol der
paste 3 is first applied to the 20 PCB beneath the flange 15 at the base
of the barrel -shaped retainer 4, Wth shank 11 21 inserted through a hole
2 in the IPCBChgertact| surfaee arsa.r ABerswansaarhof aif seldersyg is Gpmplete, de retaner ne pCB
during wave or hot air soldering, providing vertical alignnent and
increased 4eémO2pBGRMIyREIHISIRHEIBIB 5. LaRChfteotecPCB and feigeerdraza. Aft er
wave or hot air soldering is conplete, the retainer 2 becones permanently

attachedst o LARPHE I;Iev%&ﬁnearssenﬁ;l}; 61s Af2endd B (RO tdiRir By RertiRUBe thiedde@! ed,

t he screw cap assenb s attdached to the retaliner by inserting the

threaded, 4 end .into, th op.of the retai.ner and pushing it wWn As
the scref cfﬂgilgtogfﬁ'f?é’a"eﬁée 'f6%%?§ ,puﬁwg lbﬁ%[{l\’v%rd? i gth? gc"?wc?%gtls‘rp\gﬁ%é%ir ew cap
defl ect outwardly and snap over 6 chanfered top flange 13. 7 Referring to
Figure 25 t rdownsyasdihe plastiq fingsrsot o the seremseamdeflat ot wydly; andspgpupver| ¢ g

i ncludes significant novel features which allowits use according to the
above 9 desahuinéded tugtfidngattBon i nto PCBs. A shank 11 at the bottom of the
retainer 4 extends 10 fromflange 15 and provides for insertion into a

clearance hol e i ngtdeiREBIMNCH thi rdiAat R3S the bAIsBRinvettisARBhewR I 0P
q Cheping e T

flange 13 along the to of  the retainer is 12 included to provide the
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9  described installation into PCBs. A shank 11 at the bottom of the retainer 4 extends

10  from flange 15 and’ provides for insertion into a clearance hole in the PCB which

11  locates the retainer. A chamfered top flange 13 along the top edge of the retainer is
12  included to provide the inwardly-biased elastic fingers on the screw cap with an angled
13 lead-in surface 14. A backside surface 12 restricts disassembly of the cap in the

14  direction of retraction. The greatest diameter of the bulge may further include a flat
15  portion 16, i.e. a cylindrical surface along the longitudinal axis of the retainer.

16 Referring now to Figures 3a and 3b, the present invention is shown in both its
17  retracted position and in its extended position, respectively. A bulge area 20 along the
18  sides of the retainer between its top and bottom ends bears against the fingers of the
19  screw cap 6 to bias the cap into the valley regions at either of the extended or

20 retracted positions. Additionally, the bulge area of the retainer may include a flat

21  portion as described with regard to Figure 2 so that the screw cap may achieve an

22  unbiased position mid-way between the extended and retracted positions. In Figure



14 direction of retraction. The greatest dianeter of the bulge may further
include a flat 15 portion 16, i.e. a cylindrical surface along the

| ongi t udiwalo2asd3s4 of the retainer. 16 Referring now to Fi gamaso3a3and 3b,
the present invention is shown in both its 17 retracted position and in
its extended position, respectively. A bulge area 20 along the 18 sides of
t he r et ailner3athetinsrofithesfingsps haricant peavpr Nalleyd@zat shedigaioh ghe retpinef jusher s of
the 19 screw cap 6 to bias the cap into the valley regions at either of

the extendedeldw 2e dhamfaed &5p M@dge 13 uhich hdidkithe cdjeinltle retlactetd pbgttorar s of t he
retainer may include a flat 21 portion as described with regard to Figure

2 so thaty t r. }W] | 6 1 S 49y Pk
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PCT/ US02/ 1137 1.3 a, the tips. of the fingers. 7 op ca acc vall ey 19
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holds the cap in the retracted position. As 3 shown in Figure 3b, when the
screw cap 6 toshoiditheseresioassenbly irhasy extended ppsitjornwhens shevensleof the ssrew gitepds aj ner
18 just above the flange 15 captures inwardly-biased resilient fingers 7 5

to hold tghe isgoaanhrshantbbithe retsineredt shotkibeparletstand thivehe sidéseofehe reddinérhe
screw extends 6 beyond the shank of the retainer. It should be understood

that the ;i degy flveldddnglvaidyls sirBBIn GiRYRIoAS o WBE Ktk b SiBleAongi@ingPd [ N

order to provide alternate | ongi tudi nal 8 positions of the screw cap
with respect to.the_.retainer. 9 Refe now to Figures 4a and 4b, an

ford:
al t er nat en%&foﬁéﬁf{h(?fscfeﬁvecaﬁr‘@gbwtgp%%%qnﬁ\?éﬁtf“in% with different means of

screw captivation is shown in retracted and extended 11 positions. In this

enbodi et , the sRefEwingaIoM orFiggres finandydh, @nalernatepgbgdionent piibe presefe

10  invention with different means of screw captivation is shown in retracted and extended
11  positions. In this embodiment, the screw portion of the fastener is held captive in the
12  retainer by an inwardly-facing flange 23 which provides a reduced diameter at the top
13 of the through-hole in the retainer. The through-hole provides a close clearance for
14  the screw threads. The flange 23 dimensionally restricts a flexible rubber ring 21

15  which is either assembled or manufactured over the last thread on the screw cap

16  assembly as shown. As in the first embodiment, the screw cap is inserted into the

17  retainer afier the retainer is permanently attached to the PCB, however in this case

18 there is no outer chamfered top flange to provide the snap-together function to

19  captivate the screw in the retracted position. In this second embodiment, the screw
20  cap assembly snaps into the retainer as the rubber ring 21 deforms and passes by the
21  inward-facing flange 23 at the top of the through-hole. The shape of the rubber ring in

22  cooperation with a lead-in ramp at the top of the flange 23 provides for a low insertion



12 retainer by an inwardly-facing flange 23 which provides a reduced
dianeter at the top 13 of the through-hole in the retainer. The

t hr ough- wbe2/884 des a cl ose cl earance for 14 the screw trhmasds113The
flange 23 dinensionally restricts a flexible rubber ring 21 15 which is
ei ther assenbl ed or manufactured over the |ast thread on the screw cap 16
assenbl y las fetmewhileAsstéap anple onithe tindemdidedofithe flangetrequites @highagsmosal; farser t ed
into the 17 retainer after the retainer is pernanently attached to the
PCB, howeverandihistiaptiatscthe s&etvhere is no outer chanfered top flange to
provi de the snap-together function to 19 captivate the screwin the

retracteg positi Gigy e ?&E@oiﬁ%ﬁérﬁgﬂ%t?&p%hérﬁl%nt?gh?wﬂpﬁe?#ga?eqt fiaPtgssendl y

snhaps into the retalner as t er ring 21 forns passes by the 21

i nward-facing.fla 23 at the top of.th rough-hol e. The shape .of, the

r ubber ri%ng %ﬁect%%qﬁgwgﬁmlgxe&f%@c&eyggaé{ﬁﬁr § c%{fontgl’?éaytengﬁn WHEh £ | ange
23 provides for a lowinsertion 6 WO 02/086334 PCT/US02/11378 1 force

whil e a $t eeyilldbegbuioynta pee ofiibdliaithparbfromitbe flesgripdon efthe peafereedni gh r enoval

force 2 and thus captivates the screw. 3 Fromthe foregoing description of
t he inverst i cginbddinént] hdveevapiharsesie dfftid apfplieant’ sdfpjeativss stafuld brelimiadeoly by have
been achi eved. O her nodifications my be made which 5 will be obvious to
one of skil |thbPolfo%ngaélﬁinfsraﬁﬁ‘tﬁéﬁelegﬁ%ﬁlﬁibﬂéﬂtgf‘ of the preferred 6 enbodinent,
however the scope of the applicani’'s invention should be [imted only by 7
the followng clains and their |egal equivalents. 7 WD 02/ 086334

PCT/ US02/ 11378



1 CLAAIMS 2 1. A two-piece panel fastener, conprising: 3 a generally
barrel -shaped retainer including a top flange along a top 4 edge of its
out er surweae/0s@ss axi al through-bore, and a base at a bot recmushpised, 5 a
circunferential bulge area along the outer surface of the retainer in 6
approximately the mddle of the retainer along its length; 7 two
circunfedential valley regions of red&dedMf aneter al ong the outer 8
surface of the retainer, a first valley region | ocated between said top
flange anrd said 9.bul g&taogicce pankl fasssmenrdmpesihgy regi on | ocat ed between
the bul ge area and the base; 10 and 11 a screw |located within said

through-RBore and havi ngoghetdly BaFEShEHA detaink? m'éﬂﬂn% PlopSHahe 516@ ait(gj dly

affi xed to a head of the screw, said cap incl udl ng resilientl

def or nabl € t he ou surfac | e aptivate
sai d scr ew \ﬂfﬁ%gﬁg ‘Pt x?flg hrd g:lf lgor ﬂarlnlél asb%ﬁ q’%@k(’gﬁg}e}o > cl a' m 1
further | ncl ud| ng a base flange.at the bott om of al ner . .
The panel fastener of &FiEumisrential bulge afe,ar Qngit ﬁo‘éte%%%ﬂ@@ﬁ ﬁgﬁﬁﬁr%l aI |y
18 downward from said base flange. 19 4. The panel fastener of claim1l

wher ei n $ai cappesxanately the midstiabf the Get@inerTlengoitalengthast ener of claim 1 wherein
said resiliently deformable neans 21 engaging the outer surface of said

retainer 7are | ongitudifal discutéremehl Pdlel ireensSofwbduzad ddshetdralong the outer
i nwar dl y- bi ased.
8  surface of the retainer, a first valley region located between said top flange and said
9  bulge area, and a second valley region located between the bulge area and the base;
10 and
11 a screw located within said through-bore and having a threaded shaft
12 and a plastic cap rigidly affixed to a head of the screw, said cap including resiliently
13 deformable means engaging the outer surface of said retainer to captivate said screw
14  within said retainer.
15 2. The panel fastener of claim 1 further including a base flange at the
16  bottom of the retainer.
17 3. The panel fastener of claim 2 further including a shank extending axially
18  downward ﬁom said base flange.
19 4. The panel fastener of claim 1 wherein said retainer is metal.
20 5. The panel fastener of claim 1 wherein said resiliently deformable means

21  engaging the outer surface of said retainer are longitudinally-extending fingers which

22  are inwardly-biased.



8 WD 02/086334 PCT/US02/11378 1 6. The panel fastener of claimb5 wherein
said screwis captively held 2 within said retainer at two biased positions
wher e saiwofoeng®ss occupy said valley 3 regions. 4 7. Thecparser/1f3ast ener
of claim6 wherein said two stable positions are a 5 position of
retraction and a position of extension, the threaded portion of said screw
6 extendilng beyord t heTkdpankl Rstesaiod clamm §iwhercimbrith sarawds eaptively heldi n sai d
position of 7 extension. 8 8. The panel fastener of claim7 further

i ncl udi n@ a witkig Waill r&emedatit®ro¥ised poStiGiivhet€§aid fifgers Scoup@kald yaltdyf | xed. 10
9. The assenbly of parts of claimg wherein said retainer is affixed to
said 11sci rl%gf'ohs board by soldering. 12 10. The panel fastener of claim?7
further including a longitudinally- 13 extending cylindrical surface area

of said retainer Jocat on id bul.ge.area. 14 11. The panel. fastener of
claim1 Wherein sJéi d tﬁge mngﬁ%@tepesr ch%fﬂwgr“zlfrem i%&i‘ﬁc.’ SRiE BOSHARS 988t ener of
claim1 wherein said screwis conposed of 16 plastic. 17 13, The met hod of
assenbl i iy apashisniofeetprotion andia pesiden elextensionnthe dhreaded nortion of sgigsceew
conprising the steps of 19 placing an axially-extending shank of a captive
f ast ener & et aiteidingt bayondithe sBahkeofiwaidntiamgr tvberesaidisaewpis intseid positioniof boar d;

7  extension.
8 8. The panel fastener of claim 7 further including a circuit board to which
9  said retainer is rigidly affixed.
10 9. The assembly of parts of claim 8 wherein said retainer is affixed to said
11  circuit board by soldering.
12 10.  The panel fastener of claim 7 further including a longitudinally-

13 extending cylindrical surface area of said retainer located on said bulge area.

14 11.  The panel fastener of claim 1 wherein said top flange is chamfered.

15 12.  The panel fastener of claim 1 wherein said screw is composed of

16 plastié.

17 13.  The method of assembling a captive panel fastener to a printed circuit

18  board, comprising the steps of:

19 placing an axially-extending shank of a captive fastener retainer through
20  a mounting hole in a printed circuit board;

21 soldering the retainer to the printed circuit board;

22 cooling said retainer; and



21 soldering the retainer to the printed circuit board; 22 cooling said
retainer; and 9 WO 02/086334 PCT/US02/ 11378 1 affixing a retractable screw
assenbl y wookoshi3sg a plastic screw cap to 2 said retai ner Po/GS0zap1378
attachnment of the screw cap to an outside surface of the retainer. 3 14. A
panel fastener, conprising: 4 a gener ally barrel -shaped retainer having a
base at flhe bottom t heafli¥ing a reragtablersgeaveiasserabli gndlydingeplpsicscey eap tthe t op
of a through-hole in the 6 retainer, said flange including a lead-in ranp
at the tap ohidireridel by geapaaticclanatt eémeesn@haecapnocan oatsidentiefasd afghofettihe.
flange; 8 a circunferential bulge area along the outer surface of the

retainers 9 |ocatgd i nAbhhel MsBabe cBfp ;@?ret ainer along its length; 10 a
circunferential valley region of reduced dianmeter along the outer 11

surface gf the retaines ng&@y@gna%ggedtrg@&%gﬁ o4 6 of il vbfiofh BELG having

a threaded shaft and a %Ef cap screw,” said

screw lying within said through-bqre nd| ing .a defo ring 14
| ocated &t the top of % PWAEAGEHS tians ﬂcatS‘F ]L’J t"?if%ffattgr Erﬂzgllﬁﬁléed out er

di aneter of said 15 deformable ring being greater than the inside dianeter
of said et aetirer,tsaiddiaghe holudinga: leachmgemmmﬂ@uyp ofithg flahgejanshaysieppsangte
undersi de of said flange when said screwis 17 retracted thereby
capti vat i7ng gedaurtlersait oFithdlangsai d retainer. 10
8 a circumferential bulge area along the outer surface of the retainer
9 ‘located in the middle of the retainer along its length;
10 a circumferential valley region of reduced diameter along the outer
11  surface of the retainer located below the bulge area; and
12 a screw having a threaded shaft and a plastic cap rigidly affixed to the
13 screw, said screw lying within said through-bore and including a deformable ring
14  located at the top of a threaded region of said shaft, the relaxed outer diameter of said
15  deformable ring being greater than the inside diameter of said retainer through-hole

16  flange whereby said ring engages an underside of said flange when said screw is

17  retracted thereby captivating said screw within said retainer.

10



