16 Cctober 2006 FRONT MOUNTED RETAI NI NG MECHANI SM FI ELD OF THE | NVENTI ON
[ 0001] The invention generally relates to fasteners, and nore particularly
to renovabl e fasteners capabl e of connecting one structure to another

wi t hout the use of special tools. BACKGROUND [0002] Nunerous industries
require the serial assembly of devices, such as the el ectt OstaberZ808uvar e
conponents industry, the tel ecommunications industry, the

avi ati on/ aerospace AVA-Tals ﬂi ggﬁi devi. | pdustry to nanme a
few. There is oftenzgﬂﬁgail Al Tgﬁv Mo FPS@@*@or t he connection
of one structure to another. Conventionally, a retaining nechanismis

i ntroduced to one structurerrFwe Cp/'PESE INVENeET@INIEr NMechani sns are typically
utilized in the electronic hardware conponents industry for connecting a

pair of gimj'll'gt Ul'l%ﬁnvcnﬁong?ge?ﬁlg&'éiﬁgs thaskdnles antm %aﬂirﬁwﬂﬂ %r‘ééﬁe 4 (Fl G

2). [000 ere are sev | sadvantages’ to the *convent i on hods for
i ntroductQgherd %PJ - retainer nmechanis to,a structure. One

di sadvant age ispéﬁﬁé%ﬁg&&gérogc %W&gugﬁ%ﬂ?%??&%P%E@FH@O#B%LWP@ﬂB 12, 14
are general ly capabl e of being used only once. Their introduction to a

structure 10 is permanent. Renp etai ner nechanism 12, 14 is
general |y acconplished by dHII?ﬁ%?#@Régﬁpﬁdestroying the retainer

mechani 14, and possibly damaging the structure 10 into which it has
been i ntswé’ééle T 8\‘5‘2‘]“5‘;&%‘? ﬁﬁ““gﬁg%ﬁfséﬂglyi deviess, stieheasrtia tlestropic

i ntrod ucl{aIr(Pvparg Eonggt]o%crrlt%th? urs]t%E, the telecommunications industry, the aviation /acrospace

industry, and the medical devices industry to name a few. There is often a requirement in
these industries for the connection of one structure to another. Conventionally, a retaining
mechanism is introduced to one structure. Two types of retainer mechanisms are typically
utilized in the electronic hardware components industry for connecting a pair of structures,

a flare type 12 (FIG. 1) and a swage type 14 (FIG. 2).

[0003] There are several disadvantages to the conventional methods for introducing
typically-used retainer mechanisms to a structure. One disadvantage is that the flare and
swage type retainer mechanisms 12, 14 are generally capable of being used only once.
Their introduction to a structure 10 is permanent. Removal of the retainer mechanism 12,
14 is generally accomplished by drilling it out, destroying the retainer mechanism 12, 14

and possibly damaging the structure 10 into which it has been introduced.

[0004] Another disadvantage is that the method of introduction of the retainer
mechanism 12, 14 may cause damage to the structure 10, Generally, a punch 20 (FIG. 5),

used to introduce the retainer mechanisms 12, 14 to the structure 10, exerts a large



mechani sm 12, 14 may cause damage to the structure 10. Generally, a punch
20 (FIG 5), wused to introduce the retainer nmechanisns 12, 14 to the
structure 10, exerts a large 16 Cctober 2006 force on the structure 10. If
t he retainer mechanism 12, 14 is introduced too dose to an_edge of the
structure, the force of introduction may cause a crack 1 Ogtd 280Buct ure
10 or my cause a bulge out 18 (FIGS. 3, 4). Further, the force fromthe
punch 20 used to punch a retainer mechanism 22 (which nay be the flare or
swage type 12, 14 or other type normally introduced with a punch) may
cause the structure 10 to bend (FIG 5). [0005] Yet another disadvantage is
t hat t hefe offtle RRuch@Ea0] UMbe Mkiver sdechumlisnr £2,\U4i icintradecedioe cdledpiay accessi bl e
with a punch. For exanple, a structure 10° (FIG 6) may include a lip 11,

whi ch i€ Bfiheisfudufll 1RTbico Bt nfkBiudiohnbly caust erapki6 In B shuer: 0aper | y
install1rig the retainer nmechanism22. SUMVARY [0006] The invention

provi des. A LA 6. 1sGRIGETRURY CFLiEl BTG HERE HRpuSE Dbaied thncl udes
retent |'8ry %GVI ce

dapte or ‘bei'ng anchored within a first structure and a

capti valabl ¢ deui ce SanaLe (RhchiATLAE did i Aakhpt o oAl domAgpice |0 a

or befng 1ntroduced to a second structure in a
second position. [0007] The jnvention.,al so. prq¥i tal ni ng systemt hat
i ncl udeRermally jngroduge 1 @“cﬁ’r)a‘?}‘?ynﬂu%f%f th%cn%ﬁgﬁitﬁg&vﬂfﬁéé%fi rst dianeter, a
second structure having a-second opening wth a second dianmeter that is
058 TN 0s® Yot aooend A Slge 816 TnbE TRy Bl Th S TRUBk A which are

not easily accessible with a punch. For example, a structure 10 (FIG. 6) may include a lip
11, which extends in a direction that inhibits the punch 20 from properly installing the

retainer mechanism 22,

SUMMARY
[0006] The invention provides a removable front mounted retaining mcchan'ism that
includes a retention device adapted for being anchored within a first structureand a
captivatable device capable of floating within the retention device in a first position and

adapted for being introduced to a second structure in a second position.

[0007] The invention also provides a retaining system that includes a first structure
having a first opening with a first diameter, a second structure having a second opening
with 2 second diameter that is less than the first diameter, and a removable front mounted
retaining mechanism. The removable front mounted retaining mechanism has a retention
device adapted for being anchored within the first opening of the first structure and a

captivatable device capable of floating within tie retention device in a first position and
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retai ning mechanism The renovable front nounted retaining mechani smhas a
retention device adapted for being anchored within the first opening of
the first structure and a captivatable device capable of floating within
the retention device in a first position and 2 16 Cctober 2006 adapted for
being i ntroduced to the second opening of the second strifgPgtabar?086second
position. [0008] The invention also provides a nethod of connecting a first
structure to a second structure. The nethod includes the steps of
providing a first structure with a first opening having a first dianeter,
provi ding a second structure with a second opening having a second .

di armet eradspeed farbeingamrodieed to the setoadrepeningddf thtigcdnd stucapeinadgeonidnt r oduci ng
a retention device into the first opening of the first structure,

i ntrodugjodigion. capti vatable device into the retention device, said
captivat abl e device being capable of floating wwthin the retention device
ina first position, aligning the first opening of the first structure with

the secq0008DParheRehiiod N1 SrEGARG HEHHE bEERncRIAg al (Mt s@HEIRY 1 sd8nd
captivatabl e device into the second opening of the second structure,

ther eby SABRSTHAIni A6 lichiks BPUBEOONERE LRl EA Rl ATl Bpggnd Ot her

advant ages and features of the in e nore rea Uitder st ood
from t he,{;a Ia%tﬁgfgﬁl ' %p (el e f the invention.that is pyovided
in connect Fon Wt F‘{Egﬁljggglg e"zs%{?f‘ﬁgsag!rla“t‘wg' %I%Sa. 5%&“@‘3’@%&&?’%&%&? THE

DRAW NG%iamctcr smaller than the first diameter of the first opening, introducing a retention device

into the first opening of the first structure, introducing a captivatable device into the
retention device, said captivatable device being cap;blc of floating within the retention
device in a first position, aligning the first opening of the first structure with the second
opening of the second structure, and introducing the captivatable device into the second

opening of the second structure, thereby connecting the first and second structures.

[0009] These and other advantages and features of the invention will be more readily
understood from the following detailed description of the invention that is provided in

connection with the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0010] FIG. 1 illustrates a partial cross-sectional view of a conventional flare type of

retainer mechanism.

[0011] FIG. 2 illustrates a partial cross-sectional view of a conventional swage type of

retainer mechanism.



[0010] FIG 1 illustrates a partial cross-sectional view of a conventional
flare type of retainer nmechanism [0011] FIG 2 illustrates a parti al
cross-sectional view of a conventional swage type of retainer nechanism 3
16 Cctober 2006 [0012] FIG 3 is a top view of a structure through which a
conventional retainer mechani smhas been introduced. [00UBPckber 2006s
another top view of a structure through which a conventional retainer

mechani sm has been introduced. [0014] FIG 5 illustrates a parti al
cross-sectional view of a punch introducing a conventional retainer
mechanismto a structure. [0015] FIG 6 illustrates a partial

cross-sectional view of a punch introducing a conventional retainer
mechani smto another structure. [0016] FIG 7 is a partial cross-sectional
view of a retaining nmechani smconstructed in accordance with an enbodi nent

of the Ldg}ﬁ%gt | 93, 309 ﬁﬂ&a&%@m@&[ﬁﬁ{iﬂmﬁmﬂ@mh vi ew of the

retaini chanismor “"FIG 7 show ng a captivatable device in an

install ati,on. stiate. [.001 ‘J(_‘, FIG 9 is a partial cross-sectional view of the
ret ai ni WyRE a%ﬁ’sg ndpeEpieeds ™ showing a captivatabl e device in a
captivated state.

[0013] FIG. 4 is another top view of a structure through which a conventional retainer

mechanism has been introduced.

[0014] FIG. 5 illustrates a partial cross-sectional view of a punch introducing a

conventional retainer mechanism to a structure.

[0015] FIG. 6 illustrates a partial cross-sectional view of a punch introducing a

conventional retainer mechanism to another structure.

[0016] FIG. 7 is a partial cross-sectional view of a retaining mechanism constructed in

accordance with an embodiment of the invention.

[0017] FIG. 8 is a partial c;oss-sél:tional view of the retaining mechanism of FIG. 7

showing a captivatable device in an installation state.

[0018] FIG.9 is a partial cross-sectional view of the retaining mechanism of FIG. 7

showing a captivatable device in a captivated state,

[0019] FIG. 10 is a partial cross-sectional view showing the retaining mechanism of

FIG. 7 connecting a pair of structures.



[0019] FIG 10 is a partial cross-sectional view show ng the retaining
mechani smof FIG 7 connecting a pair of structures. 4 16 COctober 2006
[0020] FIG 11 is a partial cross-sectional view of a retaining nechanism
constructed in accordance wi th another enbodi nent of the invention. [0021]
PIG 12 is a partial cross-sectional view of a retaini nglGEchzer906
constructed in accordance with another enbodi nent of the invention.

DETAI LED DESCRI PTI ON OF PREFERRED EMBODI MENTS [ 0022] Wth specific
reference to FIG 7, in which like reference nunerals refer to like

el enments, a front nounted retaining mechanism 100 is illustrated. The front
nmounted retaining mechanism 100 includes a retention device 120 and a
captivat abl e device 140. [0023] The retention device 120 includes a shank
122 and a head 124. Qutwardly directed threads 126 are provided on the
shank 12p2020fe FIQ &his opartiid vicsesebtdtl! idd of 4 REMAE fedinisiNdhsitddis ect ed

t hreaded bore 128. A bore 130 extends through the shank 122 and has a
first di aosideiceMith ahbehel BBadlREn O Re héfdBas a second diameter D2 which is
| ess than the dianeter D1. The retention device 120 may take any form
suitable for being introduced to a structure and to accept anot her

struct urf@023ycirIas12 fq daaemaaaksesem%nm}iéwwammjﬂiﬁg i a“{gﬁ&&%ﬁ%”“] The

captivat abl e device 140 has a shank 142 extendi ng The
accordance with another embodiment of the invention.

DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS
[0022] With specific reference to FIG. 7, in which like reference numerals refer to like
clements, a front mounted retaining mechanism 100 is illustrated. The front mm.mtcd

retaining mechanism 100 includes a retention device 120 and 2 captivatable device 140,

[0023] The retention device 120 includes a shank 122 and a head 124. Outivardly -
directed threads 126 are provided on the shank 122. The retention device head 124
includes an inwardly directed threaded bore 128. A bore 130 extends through the shank
122 and has a first diameter D,. Thc threaded bore 128 has a second diameter D, which is
less than the diameter D,. The rcten'tion device 120 may take any form suitable for being
introduced to a structure and to accept another structure, such as, for example, a bolt with

internal threads.

[0024] The captivatable device 140 has a shank 142 extending from 2 head 144, The
head 144, as illustrated, has a greater diameter than the shank 142. At the end of the
shank 142 opposite from the head 144 are provided externally directed threads 146 having
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head 144, as illustrated, has a greater dianeter than the shank 142. At the
end of the shank 142 opposite fromthe head 144 are provided externally
directed threads 146 having 5 16 COctober 2006 a sufficient dianmeter and
thread wdth and pitch to engage with the threaded bore 128. An opti onal
retai ni ng washer 150, as illustrated, may be included withOctabar&08hti on
device 120 and the captivatabl e device 140. The captivatabl e device 140
may take any suitable form such as a slotted or cross slotted (cruciform
screw. [0025] By threading the threads 146 into the threaded bore 128, the

captivat ahl.e deyvic 1 IS Iti,oned in the | | 1 In an
i nst al | &t ﬂ%?ﬁfg&r &%%Fﬁﬁe‘%gﬁh?’gfbﬁcﬁéo I Eﬁ W%ﬁ%%%%sc@ﬁ%é gﬁﬂr’ o%gh t he
t hreaded bore 128 results. in captivation of th aptivatabl e . deyi ce 140,
al | ow rBPaPR) FEIRE WEDERI *llosbied e BeiaprEr i et S Sieh TR0 {he
retention device 130. Specifically, in its captivated stgt&% rfthe
capt i vatnshihe cepsiyatalle davicenkdd. Thewaptivatable idedoenidmariake s satablefgrne
retention device head 124 (FIG 8) to the captivatable device threads 146
cont act such as hdottest enriressslotted (coecifhma)sck¥4 (FIG 9). To allowthe linted
novenent, or float, of the captivatable device 140 in the retention device
130, the length of the threads 146 nust be |less than half of the entire
| engt h p1025fe Bjhdindading4Be thrde 546 Nexthe thwicaded hoea1 3§, therapdnatshlealevice FI GS.
8-10, will be described the operation of the front nounted retaining
mechani 340 it POsitidried in eeattention devide d80 i4h instaltabioe seed Gomtigual threading

of the threads 146 through the threaded bore 128 results in captivation of the captivatable

device 140, allowing a limited movement of the captivatable device 140 within the

retention device 130. Specifically, in its captivated state, the captivatable device 140 may

move from its head 144 contacting the retention device head 124 (FIG. 8) to the

captivatable device threads 146 contacting the retention device head 124 (FIG. .9); To

allow the limited movement, or float, of the captivatable device 140 in the retention device

130, the length of the threads 146 must be less than half of the entire length of the shank

142,

[0026] Next, with specific reference to FIGS. 8-10, will be described the operation of
the front mounted retaining mechanism 100. The retention device 120 is threaded into a
first structure 10, Specifically, the threads 126 are thteaded into a pre-threaded bore 12 of
the first structure 10. After engagement of the retention device 120 and the first structure
10, the captivatable device 140 can be introduced into the retention device 120 as

described above with reference to FIGS. 8 and 9.



first structure 10. Specifically, the threads 126 are threaded into a
pre-threaded bore 12 of the first structure 10. After engagenent of the
retention device 120 and the first structure 10, the captivatabl e device
140 can be introduced into the retention device 120 as descri bed above with
reference to FIGS. 8 and 9. 6 16 October 2006 [0027] AS Ogiabher 2006
facility of the front nounted retaining nmechanism 100 is the ability to
connect a pair of structures together without the need for specialized
tools, wthout causing damage to the structures, and with the ability to
di sconnect the structures without further damagi ng them [0028] To'connect
a second structure 20 to the first structure 10, a pre-threaded bore 22 is
formed in the second structure 20. The pre-threaded bore 22 should have a

di anet er and . a thregd w d nd pitch, suffiicient to receive and engage
with théo?%eaéguﬁlﬂw 0@%81’%{‘%%@’8%’@ ; SW]tOﬁ $%BE captivatabl e
device 140 captivated in the retention, device 120, it is a relatively easy
mat t er #bilityjtasompschnpriveiFayeture togethes without4be predifor specigiedoolsp ¢ her eby
connecting the first and second structures 10, 20. [0029] D sconnection of
t he str withoresusiQy ddGgrdy tiyetmetgids yand od trtbe rbiligrdo discormeetthe strusmpesi ng t he
captivat abl e device 140 using a conventional screw driver or other

convent withaht furrhér.dapOgid@lthébhe front nounted retai ner of the invention nay
take different forns than the

[0028] To connect a second structure 20 to the first structure 10, a pre-threaded bore
22 is formed in the second structure 20. The pre-threaded bore 22 should have a diameter
D, and a thread width and pitch sufficient to receive and engage with the threads 146 of
the captivatable device 140. With the captivatable device 140 captivared in the retention
device 120, it is a relatively easy matter to line up and engage the threads 146 with the bore

22, thereby connecting the first and second structures 10, 20.

[0029] Disconnection of the structures 10, 20 may be easily accomplished by merely
removing the captivatable device 140 using a conventional screw driver or other

conventional tool.

[0030] The front mounted retainer of the invention may take different forms than the
front mounted retaining mechanism 100 described with reference to FIGS. 7-10.
Specifically, and with reference to FIG, 11, a front mounted retaining mechanism 200 is
shown. Unlike the retaining mechanism 100, the retaining mechanism 200 does not

utilize a threaded retention device, but instead uses a captive panel 230 which is punched



front nounted retaining nmechani sm 100 described with reference to FIGS.
7-10. Specifically, and with reference to FIG 11, a front nounted

retai ning mechanism 200 is shown. Unlike the retaining nmechani sm 100, the
retai ning mechani sm 200 does not utilize a threaded retention device, but

i nstead uses a captive panel 230 which is punched 7 16 (i Otaber@986 into a
first structure, such as the structure 10 (FIG 10). A captivatabl e device
220 includes a retainer ring 222 which is positioned on a shank 224 of the
captivat abl e device 220 between a head 226 and threads 228. As shown, the
retaineg ri 222 has a greater di r. than an openjng 232 in the

capt i ve“ﬁﬁﬁg%tmm?h%mg%% Rs‘?%“’é@gﬁt‘g' ltﬂhr gtfﬁ U“P‘EE Cl?ﬁ’gﬁ%j gudesi nt o a
cavity 234 of the captive panel 230, and the captivatabl e device 220 is
nmovabi eafetaiperring 322 wiiesis pputioncdane shark 224 of thesaprvasgplodeyice 2@ act s t he
captive panel 230 to a second position where the head 226 contacts the
capt i vebgreet 2 bed 226608 threddst228 n s slweyny theanethings risg 3¥dhhisra gita@®r 12, a front
nmount ed retai ning nechanism 300 is illustrated. The retaining nmechani sm
300 i ncHiageer shinlanepdaids 282 andhi aiptiie parkd2 3P.0Thd dhadk 27cdxucds doodgh | nternal |y
directed threads 322 and not externally directed threads. As wth the

capt i vetjeadpRhing 282 idtbQ ch@éye3tiof thel@pierase @30 SandUhE Bptvititiodadick b6t
structure. A captivatable device 340, having threads 344 at an end of a

shank 3AZnovable &df5a iR Sostldd wHePd @& Rathihdr rﬂig{mtc%ﬂta%‘d?@éi?tiﬁf aﬁél%?et ention
device 320. By threading past the internally directed hrgads of the

ret enti g1, Glevh s widEcs ARl Y78 @len YL Avedfei socapt | vat ed

{0031] Alternatively, and as shown in FIG. 12, a front mounted retaining mechanism
300 is illustrated. The retaining mechanism 300 includes a threaded retention device 320
that includes only internally directed threads 322 and not externally directed threads. As
with the captive panel 230, the retention device 320 is punched into a first structure. A
‘captivatable device 340, having threads 344 at an end of a shank 342, threads into the
internally directed threads of the retention device 320. By tﬁrcading past the internally
directed threads of the retention device 320, the captivatable device 340 is captivated
within the retention device 320 since the diameter of the shank 342 is less than the inner

diameter of the retention device threads 322.

[0032] While the invention has been described in detail in connection with exemplary
embodiments known at the time, it should be readily understood that the invention is not
limited to such disclosed embodiments. Rather, the invention can be modified to

incorporate any number of variations, alterations, substitutions or equivalent arrangements



within the retention device 320 since the dianeter of the shank 342 is |ess
than the inner dianmeter of the retention device threads 322. [0032] Wile
the invention has been described in detail in connection with exenplary
enbodi mrents known at the tine, it should be readily understood that the
invention is not linited to such disclosed enbodi nents.16Rckder 2008

i nvention can be nodified to incorporate any nunber of variations,
alterations, substitutions or equival ent arrangenents 8 16 Cctober 2006
not heretofore described, but which are conmensurate with the spirit and
scope o } 1On. onRdi n he | ion.i.s.n e seen as
limt edkgéﬂi‘%ﬁtgfo? %ggé%]?cﬁgblﬁﬁggéﬁtﬁ? '!’%Wfﬁ%lgatté plxsﬁg%ﬁ s@ﬂtiaﬁ‘ld f‘%éc étf/)th? he scope of
t he appended clains. [0033] Wiat.is clainmed as .new and.desired to be

br ot et BeRPry o AiRingb fievestion frat 5 A S LEE e Gy ober 2006
Clains: 1. /Are mable_fnog% nmount ed retaining nmechani sm conprising: a
ret ent i GFFCERNAN: BUutis apY dmited by s sqepenfchompandedclpims-a first structure, said
retention device including a shank and a head with inwardly directed

t hr eads; %ga a_captivatabl e device capable of floating wthin said
ret ent i 69038y i What is clginged,as pew and desired to be protected by Letters Patent of the

United States is:



position and adapted for being introduced to a second structure in a second
position, wherein said retaining nechanismis renovable fromsaid first
and second structures. 2. The renovable front nounted retaining nmechani sm
of claiml1, wherein said inwardly directed threads have a first _dianmeter
and sai d shank of said retention device includes a bor d6H3gtrRgr 408@cond
dianeter, said first dianeter being |l ess than said second dianeter. 3. The
renovabl e front nounted retaining mechani smof claim2, wherein said
captivat abl e device conprises a head at one end of, a shank and threads at
anot her ﬁnd of said shank. 4. The renovabl e front nounted retaining
mechani S:claim3 , wherein said threads of said captivatable device
are sized and configured to nmesh with said threads of said head of said
retention device. 5. The renovable front nounted retaining mechani sm of

cl ai m 1,1. wherderemovabld fiminhmountsfl refainihg reechanisoy cA@piiglbgi ncl udes outwardly

directed threads. .10,16 COctober. 2006 6., The . I ;
retai ni ng nelRSHUEoH devieq %(]iaﬂfgi ,fo@]eér}gﬁl}?hg% d l{hglgg;f?@as a@@ggg{; %{gﬁ t%}mri ses
a head at 0on@e@RdiRiuddnshanikand ahbiEaits idvardialifetedendads; andai d shank. 7.
The renovabl e front nounted retaining nmechanj sm of clain1g,,mherei£ sai d
a captivatable device capable of floating within said retention device 1n a Tirst
position and adapted for being introduced to a second structure in a second position,

wherein said retaining mechanism is removable from said first and second structures.

2. The removable front mounted retaining mechanism of claim 1, wherein said
inwardly directed threads have a first diameter and said shank of said retention device
includes a bore having a second diameter, said first diameter being less than said second

diameter.

3. The removable front mounted retaining mechanism of claim 2, wherein said
captivatable device comprises a head at one end of, a shank and threads at another end of

said shank,
4, The removable front mounted retaining mechanism of claim 3 , wherein said
threads of said captivatable device are sized and configured to mesh with said threads of

said head of said retention device.

5. The removable front mounted retaining mechanism of claim 1, wherein said shank

of said retention device includes outwardly directed threads.
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t hreads of said captivatable device are sized and configured to nesh with
said threads of said shank of said retention device. 8 The renovable
front nounted retaining mechanismof claiml, wherein said retention

devi ce includes an opening and a cavity, said opening extending froman end
of said retention device to said cavity , said cavity H&QegbgargPeat er

di aneter than said opening; and a captivatabl e device capable of floating
within said retention device in a first position and for being introduced

to a segond ructure in S pAs: t:i The I t unt ed
ot ai ni g modtAnRie Bole s G ARGARBkE Tnechani S of SHE D, SIAAR sal®
conpr i segptivatdb@adiviee cdpartkeesuthendiangnd eminofsasitnkead timeatishaivznoger prdelis at
an end opposite from said head; and a retainer ring encircling said shank
at a poshtidisBintbet ween said threads and said head. 10. The renpvabl e front
nmount ed retai ning nechanismof claim9, wherein said shank of said
captivat abl e device extends through said opening such that said _ retainer
ring and.sai dhehreemoiablef freati chonafetii netimiby encchainsem af elains ot ivdheerini s#ikai d

cavity. tl}r%ac%sesofos%%dogeﬁ)rtiv%t% 1% de%njé'e a@e Ei?zgc? Ia.r% ¢ 1@(1%[({3 10 mENRith $hid%hreads of

said shank of said retention device.

8. The removable front mounted retaining mechanism of claim 1, wherein said
retention device includes an opening and a cavity, said opening extending from an end of
said retention device to said cavity , said cavity having a greater diameter than said
opening; and a captivatable device capable of floating within said retention device in a

first position and for being introduced to a second structure in a second position.

9. The removable front mounted retaining mechanism of claim 8, wherein said
captivatable device comprises:

a head;

a shank extending from said head and having threads at an end opposite from
said head; and

a retainer ring encircling said shank at a position between said threads and

said head.
10.  The removable front mounted retaining mechanism of claim 9, wherein said

shank of said captivatable device extends through said opening such that said

retainer ring and said threads of said captivatable device are positioned in said cavity.
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a first structure having a first opening with a first dianmeter; a second
structure having a second opening with a second dianeter that is |ess than
said first dianeter; and a renovable front nounted retaining mechani sm
conprising: a retention device adapted for being anchored within said first
opening of said first structure, said retention device d6rpetobeng086 head
with inwardly directed threads and a shank with outwardly directed threads
sized and configured to be received in said first opening threads; and a
captivat abl e device capable of floating within said retention device in a
first position and adapted for being introduced to said second openi ng of
sai d seqQnda séthieigiyeteld) cempasiagd position. 12. The retaining system of
claim 11, wherein said captivatable device _conprises a shank having

t hr eads at anaﬁﬁﬁSWW@W@@ﬁﬂﬂgéﬁamﬂﬁF@5§§“8¥a§5$gg€§ﬁ?ivatable devi ce being
si zed and confj 3 W L : i i 1&81t1¢hn
retention de\%gggéﬂ{q%&@ﬁgﬁag?%%%%ﬁg@ge%ﬂ?e %gg%gleg?%%i%?&%vﬁ%?gli n said second
openi ng sadikl dignetehra@dds, said captivatabl e device threads being sized
and configured to nesh with said threads,of, said second opening. 14. The

retaining systiEmeyable fraphmeynted rriziping macchanism, CONPEN%eyi ce i ncl udes an

gpe.”i . and a cavi§ Yetertfihnte0Re Qi AfeE itk 8BRE A HoraMwaRinaatl Bfst sai d retention
evice 1o

opening of said first structure, said retention device comprising a head with
inwardly directed threads and a shank with outwardly directed threads sized and
configured to be received in said first opening threads; and

a captivatable device capable of floating within said retention device in
a first position and adapted for being introduced to said second opening of

said second structure in a second position.

12.  The retaining system of claim 11, wherein said captivatable device
comprises a shank having threads at an end thereof, said threads of said captivatable
device being sized and configured to mesh with said threads of said head of said

retention device.

13.  The retaining system of claim 12, wherein said second opening comprises threads,
said captivatable device threads being sized and configured to mesh with said threads of

said second opening.

14.  The retaining system of claim 11, wherein said retention device includes an
opening and a cavity, said opening extending from an end of said retention device to

said opening, said retention device opening having a greater diameter than said cavity.
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sai d opening, said retention device opening having a greater dianmeter than
said cavity. 12 16 Qctober 2006 15. The retaining systemof claim 14,
wherein said captivatabl e device conprises: a head; a shank extending from
said head and having threads at an end opposite from said head; and a
retainer ring encircling said shank at a position bet wed® @glopef RP@Eds and
said head. 16. The retaining systemof claim15, wherein said shank of said
captivat abl e device extends through said opening such that said retainer
ring and said threads of said captivatable device are positioned in said
cavity. 17. A nethod of connecting a first structure to a second structure,
conpri si|sg: ThHeQutaihindsydtehi ¢6dlaint t4)etheredn vdid baptiviatable deyprertiomprisesvi ng a
first dianmeter, wherein the first opening has threads; providing a second
structure wi t#headisecond openi ng having a second di ameter smaller than the

first diameter if |38 and RAVIREHELANE afad GicEsPposie HEii Ce havi ng
t hreads int o%ts]hlglh? %gg%c{l%%gh?ﬁgﬂc}#éat ﬁ% fi rls%i struct urea,%gvﬂ]erei n said

i nt r odughiddizad;cimdr i ses meshing the threads of the retention device wth
the threads %fre%apneer I’llnrg %Lci?c&i%glsgi% sﬁfanlga eapfols{tl%% bseEv{le%%tsgirdetheadS and

said head.

16.  The retaining system of claim 15, wherein said shank of said captivatable device
extends through said opening such that said retainer ring and said threads of said

captivatable device are positioned in said cavity.

17. A method of connecting a first structure to a second structure, comprising:

providing a first structure with a first opening having a first diameter, wherein

the first opening has threads;

providing a second structure with a second opening having a second diameter
smaller than the first diameter of the first opening;

introducing a retention device having threads into the first opening of the first
structure, wherein said introduction comprises meshing the threads of the retention device
with the threads of the first opening of the first structure;

introducing a captivatable device into the retention device, said captivatable device
being capable of floating within the retention device in a first position;

aligning the first opening of the first structure with the second opening of the
second structure; and

introducing the captivatable device into the second opening of the second structure,

thereby connecting the first and second structures.

13



i ntroducing a captivatable device into the retention device, said
captivatabl e device being capable of floating within the retention device
inafirst position; aligning the first opening of the first structure with
t he second opening of the second structure; and introducing the
captivatabl e device into the second opening of the secori® Qciober gPe6
t hereby connecting the first and second structures. 13 16 COctober 2006 18.
The nethod of claim 17 , wherein said introducing the retention device into
the first opening of the first structure conprises punching the retention
device into the first opening. 14

18.  The method of claim 17 , wherein said introducing the retention device into the

first opening of the first structure comprises punching the retention device into the first

opening,.
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