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(54) Title: BLIND FASTENER WITH A BLIND SIDE HEAD HAVING A CLAMP SUPPORT AND LOCK SECTION
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o0 (37) Abstract: A two piece blind fastener (10) for securing a plurality of workpieces (20, 22) including a hollow sleeve (12) having
an enlarged sleeve head (26) at one end and a pin (14) having an enlarged shear ring {46) at the end opposite the sleeve head followed
“~. by an elongated reiention portion {(48) of reduced diameter. The shear ring is adapted o engage and move inside the sleeve to form
a taliped shaped blind head in response to a relative axial force applied between the pin and slecve and to shear off proximate to the
inner or blind sheet line (64) of the workpieces. The: retention portion is then moved with the pin shank (40) into the shear ring and
O with the shear ring finally located at a position on the retention portion depending upon the overall thickness of the workpieces. This
provides a clamp and lock section between the pin and sleeve at the inner or blind side of the workpieces. The pin and sleeve have a
Jock structure actuated afier final formation of the clamp and lock section to provide a lock between the pin and sleeve.




Abstract: A two piece blind fastener (10) for securing a pf ¥&1%PP§ of
. morkpleces (20, 22) including a hollow sleeve (12) having an enlarged
_Sleeve head (26) at one end and a pin (14) having an enl arged shear ring
(46) at the end opposite the sleeve head foll owed by an elongated retention -~
portion (48) of reduced dianeter. The shear ring is adapted to engage and
nmove inside the sleeve to form a tuliped shaped blind head in response to:
a relative axial force applwy dmssemsthq plIIﬁlllﬁﬂilﬂllllﬂllllllﬂ!ﬁbﬂllﬂﬂllllﬂﬂlﬂﬁlllltmIlilllll!ﬂllilﬂlar of f
proxi mate {0 the Thner or biind sneet fi1ne (04) of tHheworkpieces—The
retention partion is then noved with the_pin nto the shear ring.

and with the,s h@%on&: kBGrbbnal 1y | ocated, N‘:,Ie“f” ﬁ%ﬁfﬁl’m‘“%}j LeFer 12 gﬁ’f i on

portion dependi ng upon the overall thlckn@&&mﬁkgb emmwmmnﬁaes ThIS
provides a clanp and | ock section between the pin and sleeve at the inner

or blind side of the workpieces. The pin and sleeve have a |ock structure
actuated after final formation of the clanp and | ock section to provide a
lock between the pin and sl eeve. 27 June 2006 -1- BLIND FASTENER WTH
A BLIND SI DE HEAD HAVI NG A CLAMP SUPPORT AND LOCK SECTI ON Exanpl e

enbodi nents of the present invention relate to blind fasteners i.ncluding a
pin and a sleeve and installed by the application of a relative axial force
between the pin and sleeve. The exanpl e enbodi nents relate-to blind :
fasteners and nore particularly to blind fasteners including a pin (or
spindle) and a sleeve with the pin having a head segnent adapted to nove
into the shank of the sleeve at the blind side to forman enlarged tulip
shaped blind head having a clanp support and | ock section at the blind side
~and with the pin and sleeve having a second, nechanical | ock structure at
the opposite end for locking the pin and sleeve together. In many blind
fasteners blind heads are forned of an enlarged tulip shape. Exanples of
such blind fasteners can be seen in U S. Patent No. 4,863,325 for Two Pi ece
Bl'ind Fastener Wth Lock Spindle Construction issued on September 5, 1989
to Walter Smth, U S. Patent




No. 4,627,775 for Blind Fastener Wth Gip Conpensating M&a#ee28®ed on
October 9, 1986 to Richard D xon, and U. S. Patent No. 4,405,273 issued
Sept enber 20,1983 to Ruhl et al for Blind Fasteners. This is in contrast
to other blind fasteners in which blind heads are formed of a bul bed type.
Exanpl es of such blind fasteners can bge seen in U S. Patent No. 4,784,551
for Fastening System And Met hod For Fl ush And Protruding Head Blind

Fasteners issued on KMeyenrakTERER 308 A BRINB¥RSE figRdal | and U. S. Pat ent
No. 5,603,592 for High Strength Blind Bolt issued on February 18,1997 to

Sadri et al. The ' 593 AQWS O At Q d tulip type blind
head. See al so the SUbE D10 JiQIFi gures 7-9. The

. CP.: !

exanpl e enbodinents are directed to a unique, for bl i nd .fastener for
formng —an cHPERlptrep SFE Rl ittt PEP e et T and T ock
secti on. ph #nll b sdevieasnd analled(Hynid apgiidatoraofiai relativedixal Hlceduteerthypib@andr ovi ded
W th the\ﬁlpi n having a pin shank with a head segnent at one end and with
the sl eev& favi ng a sl eeve shank and a sleeve head at one end. The head
segnent of the pi MheeambR\embadimerth fetafetd blihdAkteticdrdwd amdeiaattulatiptde noved
into the _sh of .the.sl eeve at. e blind si.de to forman enlarged tulip
Shaped B BizdnetiEE 478 r SualE FeT b HoT R e a v FEREh: | on
porti on hdapiedgo doyH ittoahd shynkaff thefskbei thebligd G6e Sora il calaged sdipol | owi ng t he
shear ring. The shear ring may be adapted to shear ~at a. presel ected
mmont t udd e DEATAR g Sietp Symper 345t welsb R 1 Sling s g RUEBRERS head 1 s
fully foamedecanbhvidge: ssdvda mdchamdral Bclt ettt tejopsind erddifer lbddi@rtheqsin bl i nd.
side of th Work\%tgces. Now the rest of the pin nmay continue to be pulled
into the® Vo8 % the number of retention grooves and crests being
nmoved t hr oughinhhey shebhsténeR @lifleiadird HrmedeMn khilergey RlipkHapé. Mxadpless of the
wor kpi eces. ,The shear ring may ngaged, w.t ne of the retention
gr ooves %%gch-éhgg ?@tef‘?fs PR SeRT ﬁ%t ﬁf’é&’égﬁoa‘bgﬁﬁs g‘ﬁ&&‘f"d’é‘fﬂ’"‘%&?‘i{ ?‘B‘F‘?H‘Eff the
sl eeve sWahkock SpildComRtudioRidsieavh Béptantzt AMISSispPate SAnE U.9Fstesect i on at
the bli S| e same tjme th nmovenent of the pin m tinue
until st %%ﬁ@@?%r @n’eﬁﬁsmﬂb"’lﬁf %S%Eé‘éf’ém&}‘@a‘ésd&& o Oieber % 1S hani cal
| ock maytolRechhrriReh, aid U SEPRPPNS] 4,452n8lisafel Stptwhibes D01 983 (PRI dllforbe severed

ove to renpove a pul] portion fro nk of the pin.

at a breakneck gr . ym t he sh

As will @@@é@ﬁﬂ%ihs fsd8 ponart t%ﬁbﬂfﬁﬁ%ﬁﬂﬁ@w&% Bt DREGkEogYora TRt AL ant | al | y
uni f or m 4wuiHed $fpe MG P10 YRS uckRbtnd FastcRbrs canBeRedrAnU.QIPa@hi Nb, B 3840851G6r I ange of
total thickness of work

o

i eces being secured together. It should be noted
that a Oi#Yng aysteanend Methpdgordlush&ad Protpyding He dEsstews edhom  plurality

of ret endvemb@rngomas, th PankR KdhduliRhd 0%. PRad N¥BY, 60362 tHa®ioh Srdnzinafifhai n a bl ind
fastener_ made by Huck International, Inc. and sold under  the regl stered

t r ademarfolpesgerEigbmary 187787 o Sade fleal e SPR pater shigwse cgbinajentwlb a8t er t he
sl eeve tt@li}ftgfrenﬂlﬁlﬂ hedd, 8O R NABNANBOED® Bk Rdiend} 8RS IIH FiguRS 700t ed, rat her

may forma bulb type blind head adjacent the inner or blind side
he example embodiments are directed to a unique form of blind fastener for forming

an enlarged tulip shaped blind head with a clamp support and lock section.

A blind fastener (including a pin and a sleeve) may be provided with the pin having a
pin shank with a head segment at one end and with the sleeve having a sleeve shank and a
sleeve head at one end. The head segment of the pin may have an enlarged shear ring adapted
to be moved into the shank of the sleeve at the blind side to form an enlarged tulip shaped
blind head. The head segment of the pin may have a retention portion having a plurality of
retention grooves and crests following the shear ring. The shear ring may be adapted to shear

at a preselected magnitude of relative axial force




surface and in addition, as will be seen, the retention gfo##e289 ucture
may al so be sonmewhat different. OQther significant differences nay al so be
seen. One formof the blind fastener may have a uni que protrudi ng sl eeve
head structure w th engaging surfaces providing a relatively high |level of
stress concentration wth the engaged.surfaces of the workpi eces being
secured together. This may provide a high level of resistance to slippage
Pﬁt ween télﬂfe_e ttww{n%s@h@aasﬁlmpﬁnhmalﬁhrmsats;akdreidahfsa&a&?edjaceﬁuﬁéﬁnaer@enmtdr uc: i on may
en lend.i o use_in applications ere ther S S ap.petween the
wor kpi o8 GEVorEedtn NpreS Rt Rmstimpueinanie e bemile! fro ReTedeBifect of ¢ he
exanpl e awpbhocbérentetention PoONs g chesR B¥i@E mblédtlrofigisthe siefir ringidgndieizng a pi n and

‘a sleeve, a i n i.ch th in.and sleeye have a structure for.formng an
o ar geatreuns el Hiaersor ul “RudiFe I Sor S0k TBE OB RIT ROUhS ol cave. at
t hat endretdntion groswes brilatrestlig foer, veith the adjsean@lleg@pbnidh otthe sledve sipmkyi de a
blind fagtener. hayi ng a, unique structure for form blind head. 27 June
2006 -3 ﬁ?%ﬁ%d%?ﬁﬁ#“é%ﬁ%$ﬁﬁml ﬁﬁggﬁﬁg S?ﬂ%“%@%ﬂ%?%“&%%%ﬁ?ﬁ%%?%mfgmprovide a
bl i nd f asibesmsmt ofiapimpapcantinguatibdtopsbbuldes dfthe piopnd shgvane engagadgad, tulip
shaped D] | i S art | ock..sect . t end. It is
still an% @g}aﬂgﬂﬁ%cglﬁag]b g{(%élg@élﬁpq% Sétﬁﬁ%affwr?{eﬁﬁ‘gg%hg plﬁ)ﬂrvg\f/i i%‘agevg}eg?{and f ast ener
havi ng abmgakngekegretve tretempes f il pouionifieg theshernlt fitigredn. Astwill pe ssamphed bl i nd head

with ac S ' . - [ f a generally
uni form 1(riﬁgtn t’i‘"é‘%?ﬁ ?@%ag?\%i 4?.9%“ Sgﬁééélﬁglg@%f\?g?hgﬁg g%lg@gﬁ‘??ﬁﬁg%a(rﬂi p range. It
i s al so substaijabgrip refgeton mngxefrighlahickriserdif morkpiccesdeppg ocdurtd tegetbkd. nd f ast ener

having a_ uni GufuRliRold i BlASRnBART L Aladt A lcftbitth Ghnlevel of

resistance to slippage between the workpi eces being secured together and
t he i nstinrabity of saienéipregrooves toj farnga bénddiead masbljare beeputilized ineacelingfesteambodi ment s
Lo P OVI ey 1Rt BRI AKE And R kel B2 L EARTes (ASSORIMAGN OBBTBM ST aspect

of the present invention, ere 1's provi type fastener for
secur i ngThkerg howener, the shar Gipg Ty e erfer thetlerye infommabalasged wdivispansd lindayvi ng an

outer  shal@bURER, BMEk ALY hMLEuINBHE BliRORIRYIRY (R ImlPHMind side Surface
conprising:; a hollow sleeve having a through bore, said sleeve having a

sl eeve sHEAfe 398t 3ddiionrig withbesseh thgdefention glnevhdmguregpay e be somevdiahi n, sai d

pi n havi fiffe@nPOthesH aRQAifidr@ResANE, AsoleRediead segment, said pin shank _
portion adapted to be |l ocated within said bore of said sleeve with said pin

head segnment Orolems etfhablinddestapmurhaye pgnigreppeudnesivevphiet B Spposi t e sai d
sl eeve h@aglen: §@h§s&ﬁa&s%ﬂﬁ%§ aﬁ?ﬁﬁx’eﬁﬂﬁ%@l\é{ré}gt‘ AreRtohcet@fioh xn@rposi te from
ap e

said pin head segnent and a ed to gr.i pped . .
engaged surfaces of the workpieces being secured together. This may provide a high level of
resistance to slippage between the workpieces and the installed fastener. Such a construction
may then lend itself to use in applications where there is some gap between the workpiece
openings and the installed fastener.

Thus it is an object of the example embodiments to provide a novel blind fastener,
including a pin and a sleeve, and in which the pin and sleeve have a structure for forming an
enlarged, tulip shaped blind head with a lock between the pin and sleeve at that end.

It is another object of the example embodiments to provide a blind fastener having a

unique structure for forming a blind head.




by an installation tool whereby a relative axial force ca®’ BBeal# i ed
between said pin and said sleeve for installing said fastener, said

t hrough bore of said sleeve having an enlarged bore portion in said sleeve
shank portion and a reduced di anmeter bore portion proximate thereto and
defining a radially inwardly extending.sleeve stop shoulder at the juncture
of said enlarged and reduced bore portions, said pin having a pin shoul der
p(ﬁrzti OE adj ?cnmséiaahah@iﬁsgects)hmeIe;_{a@mé éxﬁumaﬁbdtsb&mgﬁ@i llalglddhsmmﬁf_ er dl gr ge[1
than thaj of sai in shank portion, a pin stop. . shou r defined by the
junctur eh%?ng'?é}ntﬂuﬁg ¢ flé’g%nﬁéﬁlﬁgﬁﬁedaﬁ’a%%ﬁpﬁpﬂina h%"rﬁla"iﬁ‘ﬁ1 Ebcg?“?ﬂ on, a lock
groove | appbeshdlosstdidh et thaiefd.pi n stop shoul der, said pin head segnent
adapted to epgage sajd sl eeye shan rtjon and to deformthe sane to form
a blind head E%p%@ia{“gh‘?a%a"t o fhe gy %%&W%é‘bﬂﬂ%@e%hhf& X8 | ve axial

f gr ce gp@dﬂh@di lih&ﬁ.l&\/&ﬁi_&té@@i:oﬂf_oﬂhﬁg aﬁléhl&%&ij ltugib sRyel blglaih_ehd vﬁmdcﬁmp shou Ihde_r
adapted to engage . said sl eeve stop. shoul der, sajd pi ead segment havi ng
an enl ar a@aorg%g@?ckﬁ%@na %F@fbﬂr@e@ﬁggggenf%v% Ep CigBRonRdE ceve shank
por ti on, steag ofdra sulifachl gegrapd. having a reduced dianmeter retention portion
connected to jhe end of said shear —ring opposite fromsaid outer end of

sai d sl eeve sh#flsoFBrPRIPgAT the sxapn etrahofingHts fopeyidne Pind feaemise 23a-

conpri si igqud ppdtkidimk kledveRbado 0S¥ A8ing A High 1QSL F resRhEt 16 HgPagd iefeathapt ed to be
noved into_ said, sleeve shapk portion_through said outer end to forma
tulip shupEsicssbrpe sreued westher andthg istalletfasteiek section at the inner side
surface of theigOick@hRBRS: X the@xihyRS BhBSHRGs tHFﬂm'd& eew edd ibptatd ve axi al
force anﬂfto be at a position substantially blocked fromfurther novenent
at the ipligiestenge surface, said shear ring adapted to be sheared fromsaid

pin head sego®Mingdo adirkt A5BE of IRPRsbH AR etfon! Bralsipysid¥adlind §p€e wher eby
said pin_shank portion w| e _nopved through said sl eeve shank portion

| b
unti | safedfeRst for stcBpReARINR R o WhKRigess %dal%%@e%wgr{%ﬁce hapBy et o for m

sai d | ocde suithdd a8 SRIndr WISpRBE RANRARRHsiACHIS® BmPi8R) a RbIRREIIEr eby an
opening is formed in said shear ring having a presel ected di aneter |ess

t han t hehayPgsdhrayehdore, wid dees baying 2 siesveshpk nortipnspdpkenispadisksvs keadpved wit h

mMovenent ai@he &l £lpifi N8R HabBig RIpACHAk RAURM and £5iRREdIQBRAH, lshi@Pir shadkOVEd 1MOT €
or |ess throu% said shear ring with said crests engaging said shear ring

to formRprigicaganied tg Be lpcaied vidhim sdibore af sgidsicqvesyifysaidivyhead egrisat sai d sl eeve

stop  shphdes Haayd maia@ga@isﬁ&k%ﬁfoﬁgﬁydﬁ@ﬁa deRle 1bhd 8&lHIRGHAMAe material of
sai d sl eeve stop shoulder substantially radially inwardly into said | ock

groove tRPTidiRViag gulbseationfaparr o said pist hepdisempns pacatartedtaiegsPpyl form a
Stop surfyaeen@iliaicH ol HHERNPa febhive hQRRLLEYcaR L FplBPYENEAsa @ pirSRl aid PI N~
through said sleeve. According to a second aspect of the present invention,
t her e i sslgsvoipr inetglliag paid fagenep,said tiraughdeof said slawe bavingpnenisrasd dpiet y of
wor kpi €CRidnif kidiifde SRR WAk BuBGEi RN BOrePBrHBH P&&ma'%é flgrepur face and
an i nner workpi ece having an 1 nner side surface conprising: a hollow sl eeve
and defining a radially inwardly extending sleeve stop shoulder at the juncture of said
- enlarged and reduced bore portions, said pin having a pin shoulder portion adjacent said pin
shank portion and being of a diameter larger than that of said pin shank portion, a pin stop
shoulder defined by the juncture of said pin shoulder portion and said pin shank portion, a
lock groove located proximate said pin stop shoulder, said pin head segment adapted to
engage said sleeve shank portion and to deform the same to form a blind head opposite said
sleeve head in response to a relative axial force applied between said pin and said sleeve, said
pin stop shoulder adapted to engage said sleeve stop shoulder, said pin head segment having
an enlarged shear ring adapted to engage the outer end of said sleeve shank portion, said pin
" head segment having a reduced diameter retention portion connected to the end of said shear

ting opposite from said outer end of said sleeve shank portion, said retention portion




having a through bore, said sleeve having a sleeve shank Bofte3A%nd an

enl arged sl eeve head at one end, a pin, said pin having a pin shank
portion and a pin head segnment; said pin shank portion adapted to be

| ocated within said bore of said sleeve with said pin head segnent | ocated
at the end of said sleeve shank portion opposite said sleeve head, said pin
shank portion having a pull section&bpposite fromsaid pin head segnent

and adapt®brisg BeluglityiTRebovayand Brekth Shid kheat i hdb e toMEhGRY into il ati ve axi al

force can be applied between saidﬁgln and said sleeve for installing said
SiC 1 €l

f ast ener S5 FHNHPT ih¥d 9 cRhPitorg afulip dharsdddivd Beadove  connecting said

pul I sectwin datplan@ lock FREAHR kheQhned SHdsubhdt 0T RRMWOrRRELE A9 pr3@bddt hr ough bore
of said sleeégihaV|n an enl arged bore portion and a reduced di aneter bore

porti on PrEXPHRRLelativg gi‘iélt fgres Al 1 &¢ piy Rogitien suhsiantially blpeked framyurgher endi ng

sl eeve singRenfelOl iid@ineAdidd etadel et heR ridf a®Bicd to B haLaEfbrR Rl Jigduaed bore
portions, said pin having a pin shoul déer portion adjacent said pin shank

portion SE8ECH@} Higrest magngpde Al rdstive axiaidpree wherehyrpaid pir shamk rertignwilkank porti on,
a pin st @bvedsiouhdsiE sRe sBafl paich NEilishia Binlé’fo? sRduldR bithaPdsBaid BieMed@p PO Ti ON

and said _pin shank portion, a |ock-groove [ocated proximate said pin stop
shoul der Shouldsrdo fm she lngkswithibgar ring Apjppehcared goyosy a seappiars winbeayage sai d

sl eeve shhifg RGbriie@th ARLhER ridle hAiAP 4 & cRaBPdikiBetE Qb A el diehhgad opposite
said sleeve head in response to a relative axial force applied between

sai d pi nsakfdesSagsaid pehank nogioy is \oved swith proyeraent abseidshiens riag blogked sidige sai d

sl eeve sfeRpticiRH oH & mowedfbrddrilesh 8RchoR SHNRIL: PRWiIRGaidRs6 BhALHEhighear ring
adapted to engage the outer end of said sleevée shank portion, said pin

head segW&HtingRAfomya lock aldaidddindheadeseid pin siapshenldm apbieid dagvesemhect ed to the

end of s@beldaeanhg enghdiSh QPRQShdaSs fof @RRcEA! Hle PRIl B BHg Qevedtbdl S| eeve shank
portion, said retention portion conprising a plurality of grooves and

crest s, -avider sphstaptially seyliallydpwasdly indo weéd lnpluaepvic ook saidipin sndseidlslesyrank porti on
through adick: o8 finfRYoknPa §t9}5 DrBcd 4l hid s&%ﬁ&dst&lpln dxAead Mehrgif! amp  and

| ock sectron at the inner side surface of the worKpieces at a presel ected
nmagni t uddn Brough ggidleaye axial force and to be at a position substantially

bl ocked from further novepnent at the inner side surface, said shear ring
adapt ed to bRccSHiERgied ssepihised of (e preywatiavestioiiste inprogided 2blydiynsagni t ude of
rel ati vefagsicAfor fRinGfd MMBRIRP YT Farkfhcdts heRBRR Kn BRELW RHhidde hhvikkeanBawed t hrough
sai d sI§§¥e hank, partion unti] said pin_stop shoul der enﬁages sai d sl eeve
stop shotffeduiiace gnd gndpner warkpierelaying ap ingersyide spripce semprasingg 2 bHE¥ ¥8Vacr oss a
shear pliagiag WMiesRhboR saRIReRVdhving a sleoVeBahkipOrta afll SH@@kgddiskRevel@yd Ng a
presel ected di,aneter, | ess than the dianmeter of said crests, as_said pin
shank pd¥ P79 aPisvid Ainieyine ﬁﬁ@éﬁ@k@wn%@%h@éwﬁ% syfl giekarksaj d

ret ent i grrtiod@ddptedilo belocamedasitHiDsaal ke 6888 slebilcQHGRaBRithdaQamekti Ng Wi th sai d

RS TR RO CEEN A W N RN
means f qortibnhediig NgpllsBaiof@pessitadror kais pintefll se@i@t SADRIasbOIIbE efipped

by an installation tool whereby a relative axial force can be applied between said pin and said

sleeve for installing said fastener, said pin shank portion having a breakneck groove

connecting said pull section to the remainder of said pin shank portion, said through bore of

said sleeve having an enlarged bore portion and a reduced diameter bore portion proximate

thereto and defining a radially inwardly extending sleeve stop shoulder at the juncture of said

enlarged and reduced bore portions, said pin having a pin shoulder portion adjacent said pin

shank portion and being of a diameter larger than that of said pin shank portion, a pin stop

shoulder defined by the juncture of said pin shoulder portion and said pin shank portion, a

lock groove located proximate said pin stop shoulder, said pin head segment adapted to




substantially radially inwardly into said | ock groove to Pot#e€d9® pin and
said sleeve together and to finally forma stop surface on said sleeve for
st oppi ng axi al novenent of said pin through said sleeve, said sleeve stop
shoul der having at | east a portion thereof radially separated froma
radially confronting portion of said enlarged bore portion whereby radial

i nward novenent of the material of sabd sleeve stop shoulder by said pin
stop shoulder is facilitated and radi al expansion of said sleeve stop
shoul der dngagendid ﬂbé\edhank@bﬁopbzfdtshﬁﬂﬂmthﬁﬁmﬁd t6 formdhalfdih g Head @plagitsider ed at

ar cat or - TRak et NHGF oudeh PPt R ihica blked P Ppl el §eSf e stop
shoul der pinrstop sbailder ladnpted Gr emga@ sod slsaiedtop islmuldealsdd §ineeadsse§rhﬁmhsdﬁtgjl der
| ocat ed gt?&ﬁe{r 4(1' gla(glpte Fen ao nftl'leno% er Bn(% aalg ) geve gﬁag& gPlilglgga\ﬁg Phead wher eby

radi al expans on o eev 9N 5b shoul der
i s def or hresd segmient kaving alredbikedylinmye ;etampmp@tletemnmm thavndaf said sipresel ect ed

i al | engh B SRUAPLEAKAS B 010RYECRSING L OGRUEH BRRERRLET T ned M mum

axi al ce from's roove drst or said | ock
groove i pommspgagturalisy Oﬂag‘;tpﬂvptmllcmﬂtmﬁldsh@adnm @@gbéwtbeahormgimmsaﬁde of axi al

force is I r equal to
sai d preglg%gl?g% %‘Fgﬁ*"?‘e %M?ega;{logtﬂ eevgqfﬁggddﬁ?l H]l &Jn% June 2006
-3¢ | ocatidigcksastipniabér lrgpr@wéurém ofthe uom@eﬁmé@m@iee@wageﬁm@ﬂ ly within
the conf jdgige Bfial$dtandsh 6EHE pbﬁé& suﬁs@a‘ﬁﬁéﬁl} HT&kEcPfr&nfﬁFihEﬁn@v%Hl% Le@f the

present i nvention, there is pr ovi d st ener OI’ securi ng a

pl ur al i t Jngrsidpsrnse-caidsheaneng adepied @r‘?eéliP@@Fi ﬂw*ﬁlp@t@aﬁeﬁmﬁ@f agh outer side

surface pgr ﬁy@gmtn&@afrwderakﬁp@m@%&r@@ Al ﬂu‘i‘&ﬁﬁk ﬁdr@&x beta%%e&%ega sing: a
hol | ow sl eeve haV| ng ou gore sai'd sl eeve having a sl eeve shank
%%‘gmh

portion Sftpleae P‘Q’@‘EP ‘é“l“é aishopldersngagenwpid seept #iop Saplderye n having a

pi N shanfrResil IRk said@hér Bh eli}%%ﬂea%gl%&t heaplind WhereiAmkope rﬁls)%{&l on adapt ed
to be located within sald%bre of said saiseevgvmt esald pi n head segnent

| ocated ‘t'dn‘@ saif) ghegt ringfjaying p prsvRbectsH divfoctss Fogs thp %ﬁ@é@?tﬁ@f%ﬁ & e§15’eeve head,

sai d pi NasshiAin shR fort@h iaYyed Svith nitiveher 8E4aiOheRRRL BlokiRdlshi@RigAbsl pin head
segnent and adapted to be gﬁrl%%l ed . by an installation tool whereby a

rel ati vePHUFLF MOYFIROTE gRlets spid ghfsptifewith i Jest heagng saidshedr 5| eeve for

i nstall |ﬂggtsa¢rd1 a‘laamsﬂﬂbluﬁiaieﬁh @almplhe@g sIEROIREM said aRbRGdpGh&NEage sai d
sl eeve hank porti on and t formthe sa orma ind head opposite

sai d sl eBVEER migﬁ“r FESHER ‘é’ getpe the mapte %ﬁﬂdéyeeﬁ‘etﬁ‘l?eg Wi ed bet ween
sai d pi nsubfishtiaby cdalleriwardly mmlgalmagmoemrlaﬂd suidlpsh HARAE k&M topethbr sai d

sl eeve an ﬁ?ﬁﬁﬁgl n t for ?rﬂgg 3 bet ween sai d sI evdﬁp. and said pin
at a preliéi® Iﬁu ﬁcet?&s g ‘?rﬁto?P’(%@’é‘a ARG P sai d pin head
segment ﬁumugmgucbsileee@ |said gleelestop alioutderighvingapleast a partien@ager rhdigllyout er end of
sal d sl egve %cb@o %ﬁﬁ [ on. a rclll boei. ng_ ,.of. i anll ar ger dlrtarrether bt hadln sai d bore at
ai 0 out BPTERUTOL 4y s SHERPR RO Seid Slargedbore portion whereby e
inward movement of the material of said sleeve stop shoulder by said pin stop shoulder is
- facilitated and radial expansion of said sleeve stop shoulder is inhibited, said pin shank
portion adapted to be severed at said breakneck groove at a relative axial force of a
- preselected magnitude greater than said magnitude for moving the material of said s'leeve'stop
shoulder into said lock groove on said pin, said sleeve stop shoulder located generally within
the confines of said enlarged sleeve head whereby radial expansion of said slecve is inhibited
as said sleeve stop shoulder is deformed into said lock groove, said sleeve head having a
preselected axial length, said breakneck groove being located a predetermined maximum axial
distance from said lock groove whereby distortion of said lock groove in response to
. application of said preselected magnitude of axial force is inhibited, said maximum axial

distance being generally equal to said preselected axial length of said sleeve head for finally




havi ng a reduced diameter retention and gripping portion €¢oii8é?%¥d to the
end of said shear ring opposite fromsaid outer end of said sl eeve shank
portion and adapted to grippingly engage said shear ring, said shear ring
adapted to be noved into said sleeve shank portion through said outer end
to forma tulip shaped blind head with a clanp and | ock section at the

i nner side surface of the workpi eceszat a presel ected magni tude of relative
axial force and to be at a position substantially blocked fromfurther
movenent loadting keid ldek gfooed dhe ssidiblesiteck gradvd gesdiigwithinthe adfipdsedsdid be sheared
from sai g]eec‘)ri rﬂeat&ead segnent at a |larger magnitude of relative axial force
wher eby S&IVd pih shank portion will be noved through said sl eeve shank
portion untAtcoshngio sltleshaspeaind tisgiratemgiinveation, ttre $eprovifadaddihdrypt ned position
and said is §o de. sai.d shear. ring being.sheared across a shear
o1 ane. whdrLERF ok QB ALY P Bt S MG Tl RS R Y el et e
di anet er sidesurfach and anhisned varkpices haging sairgierr siteantface nompwistrigomholloarsslesed d pi n
shank pont.iQp. i W) j i id
retenti or%{;1 L’gﬁé"%‘?‘{%éﬁ‘%’gﬂ&s% [ oneﬁgQtﬁlg%éﬁ%ggégrﬁ%Fde%nse%gg%%%gﬁ?% shear
ring and agpieppiragiiy seid giadieyvige 2 siaisbpok iperion pidegpin beafl oegmeat, baddfinahankai d bl i nd
head. AccRpfliN8.rtdd 1@hd BLiddyi t i [ here is
provi ded(i)g %Pi ndj type _%@%ﬁ%ﬁﬁﬁbﬁ?{%ﬁgérﬁﬂ%@zﬁ%Sﬁ@g}ﬁﬁ{%‘i%gm\?\%r kpi eces

i-ncl udi ndosated gtibeendgd saidslecve shiak pergjomeppotitesrid slpedunel, sadbpin sk si de surface
and an i RRRTNHRNKPL SEQARY ofiD s rdh B5J pid AR SLthdrRaf b8t BGpped ol I ow

- sl eeve %vioﬁg é@hﬁgugh bofrﬁg),S sal d_sl%eve ha irl]lg a's ee\;e _s%gprﬁ? portion
‘and an erv ap fetaliation senk Whereky a raletivaaxiobfuice can e applietlictivesh pridpiviand a pi n shank
portion apd sReRifhr iRGARhSEARANer, $Ad fin BER sfé%}eéakadapt@& o eggag@@é}@h@afet o be

| ocated within said bore of said sleeve with said pin head segnent | ocated

at the ertrusPodion gndip defprn the same o dorm ahling hersicippesite gidislesve bspd ihead, said pin

shank  p@éshbiad tdéialieh AidPibrde apHIfek b cBPRREA SndfhidMeSR BcPhBiead segment
and adapted to be gri an installation tool whereby a relative axi al

pped by L al, :
force cafPHETEhOMete #itheutsleerr andial pifte fomn yifront lesk betveet saidileest | i ng sai d
fastener and&iidpif bih fleREnfiAERRE oAt QG dQ1BNIAE 8aid Bin Gail piENGAd Shank
portion and to deform.the silama_ to forma blind head, opposite said sleeve

head in FeESpghayinggn enfarged shearying adapied t9 eeage thypiisrspd Hepifslorveshitk pin and
~sai d sl eguRion b@CheiFRan Sar@P GaRdbleNViBhiysaidBI R 64i€ Butv dnfl, stidipth Ikh&8¥ReaNd sai d

pin to forma |qck ngtween said sleeve and said pin at pr.edet er m ned
osi 11 on BabpisAHcd AamertairatonTad sdpRPgsaRionsaprclEt ahe sidiok &lfg made of a
P ( . . . .
met al | i ¢ rif@bgppoisitd frdmsidi@ntéd eh®orShideslGdiy€ sagh Por@dén sd RIHEA @ EithelpONi t ude,
said enlarged sl|eeve. head bei.ng of rotrudi ng type and_head having a
ring por F’f‘% © ?t‘c‘ s?“ﬁg TGS Bﬁﬁg@aptg‘%’q”&fmotvﬁ mtclﬁﬁ'(‘i‘é&ﬂ BFPOSIany 5| eeve
gp . . .

head adapired:htsaid emgoge td foan a tiiiPshaped bl HebkdeRh Oflahp enddudkeskctivarkihcece, said
ring potion havi a.peari.ng area providing .a bearing stress with the outer
si de sur fAce™ efsu”ﬁ%t‘3 of ﬁéx’torkg%ﬁf?r? a ’%%??cﬁ?gé‘i‘a egg‘?ﬁl)aﬁi% ?%?qr‘éer@fj}t% strength
of the nht atra p@kitiod subktentidlly ©ocked from further movement at the inner side surface, said

shear ring adapted to be sheared from said pin head segment at a larger magnitude of relative

axial force whereby said pin shank portion will be moved through said sleeve shank portion

until said sleeve and said pin are at said predetermined position arid said front lock is -

- formed, said shea_f ring being sheared across a shear plane whereby an opening is formed in

said shear ring having a preselected diameter less than the diameter of said retention portion,

as said pin shank portion is moved with movement of said shear ring blocked said retention

and gripping portion is moved more or less through said shear ring and grippingly engaging

said shear ring to form a lock at said blind head.

According to a fourth aspect of the present invention, there is provided a blind type

fastener for securing a plurality of workpieces including an outer workpiece having an outer




wor kpi ece and no greater than that at which yielding of tR&J8628% side
surface and/or ring portion occurs. According to a fifth aspect of the
present invention, there is provided a blind type fastener for securing a
plurality of workpieces including an outer workpi ece having an outer side
surface and an inner workpiece having an inner side surface conprising: a
hol | ow sl eeve having a through bor 634-sai d sl eeve having a sl eeve shank

portion gidésiacedlan GREE vidrasde hiaadhn idder SRS sURRAL coﬁlpﬁhﬂg a$Bilslv Rkehavi ng a
pin shanE ‘Fort‘\bﬁo nd a @I n head segnent, said pin shank portlon adapt ed
% 8) r%aql

to be lo SIERYP daVEHE aslgeye %ha%lék’ﬂé“%"tnﬂa%%‘ilﬁg?ﬂ ¥rekesdd segnent

| oc St ed atont bfi epi, @afd Iﬁlﬁhﬁnfgla%ilﬁlaﬁlﬂﬂﬂﬂfol I adh bmmeamagae& Saﬁeynﬂshgﬁé@eve Eeag :
sai d pin_shan u ion 0 rom said pin hea
segnent B0 %‘?ﬁg{?thﬁg °Bt83 i s Borg ot sy 3458t w1 56 T el PR eby a

rel ati veloaateddt teand ef saﬂin;leb& shpK poetibnlappore shidskdetle Rdad, saidpisshaik sl eeve for
BTk ER e Y NP SR B e
bore porby mngaihﬁomblewheh:éy etdativaadialdedce tinrbg applreaﬂétarhérysaidrpmﬂls;id ext endi ng
or t1 one e KAMIaEE o8 pstfel MG HapBlifen Sl MR wRl TSP I n “ohank
porti on pertoryeid ngdeﬁﬁnnah@haaﬁm form la diigieead bpprositesaikl sbﬁv@aﬁcﬂmpespms;bmﬁ k portion,

a pl n st leat].%gﬁblfh E&EC a?:?fléd%%gwegg Fatlci]ﬁnjaﬁldflfscé CfJSli(?I%Vé)E({CE %egns [&) era ?U| der por t I on

and said pin s te said pin stop
shoul der congeptad thhmallde&dvesm@sﬁe(hpmad@)pnedbdcbetﬁz?mbaxdele@@()ﬁdsaépmangage said

sl eeve SHamepRleh bafliod Bihuheh AR{ R 4ldSa S A Lod S WIBiL hi digad opposi te

said sleeve In response to a relatifvé axl a ce applied between
sai d pi nmatalic ggicgaldiaviag e tensiigisdengi of agresgiectdromeditudeadidpnbdeed sleevegage sai d

sl eeve sfQp béﬂi’@&ﬁ aqﬁ?]tru g't)qJe th‘]éé&g?ngrsugﬁe%[i%vgrtﬁﬁ\é{ rakdf%ﬂ% cRkAnggfpehear ring

adapted to enga e outer en eve s rtion, sard pin
head seg#daisidnalsaidglesve headiadanted icamgasithe aues g smfamftthwtemmﬂmep@d to the

end of Sﬁidi-lr%%%n hakinB9 b&ﬁlﬂ Sich BrobldHP 23R hish %HES@ l§wv1tﬁ [ﬁfi FRfer §x di-Blegve shank

portion, said retention ion  comprisin l'ur a gr ooves and
crests, ¥&ag apnadi0’e Fmo@déﬁ%éﬂ thedensibe Fses Oftm @a@a@l@fthﬁloé@/e shank portion

t hr ough WatkpheQth&ho aflerdiRanl Rl M WhitiHibiBing Bmegutal sideduirRadnddtdhea clamp and
| ock sectiogn at the inner side surface of the workpieces at a presel ected

magni t udReTHN O¢WBE-at i ve axial force and to be at a position substantially

bl ocked frommbwh@rtommﬁl@%oaﬁwb&ﬁ‘mﬂnman%ﬁeﬁﬂeelsﬁfmde@sbmﬁﬁy& shear ring
adapted to be sheared fromsaid pin head segnment at a |arger nagnitude of

rel at i vePsisacRfor fespeng apanlap gt %%lmefﬁﬁ Helvgiag RO prser askpicee havipganawesd t hr ough

sai d sl egieauFieakd fQhder Qﬂrkidi%é haviiaf 1r91b1rh1d%tsﬁﬁac§ Q@H‘%) So: §H&ﬁgﬁs$ee$@-' d sl eeve
ulder to formsaid ck, said shear rin ei ng sheared across a

shear Bﬁlﬁﬁl&g fERuSh Ofarﬁa@ﬁ&ﬁvﬂ&wng = SepyerfaE prion PRl BelpeeArleeratad ng a

presel eci ek &t R, 84id bRISvih APintsRAk PoARE bt a (A h&Biséhnfh€ §4i8 pin shank
portion adapted to be located within said bore of said sleeve with said pin head segment
located at the end of said sleeve shank portion opposite said sleeve head, said pin shank
portion having a pull section opposite from said pin head segment and adapted to be gripped
by an installation tool whereby a relative axial force can be applied between said pin and said
sleeve for installing said fastener, said through bore of said sleeve having an enlarged bore
portion in said sleeve shank portion and a reduced diameter bore portion proximate thereto
and defining a radially inwardly extending sleeve stop shoulder at the juncture of said
enlarged and reduced bore portions, said pin having a pin shoulder portion adjacent said pin
shank portion and being of a diameter larger than that of said pin shank portion, a pin stop
shoulder defined by the juncture of said pin shoulder portion and said pin shank portion, a
lock groove located proximate said pin stop shoulder, said pin head segment adapted to




as said pin shank portion is noved with nmovenent of said Shé¥e 2PPhg bl ocked
said retention portion is noved nore or |ess through said shear ring with
said crests engaging said shear ring to forma lock at said blind head,
said pin stop shoul der and said sleeve stop shoul der having engagi ng
surface neans for directing the naterlal of said sleeve stop shoul der
substantially radially inwardly i nt 03%ai d | ock groove to lock said pin and

sai d sl eenggd ﬁgﬁélé&%shaﬁ{%rﬁ&l antl BAdefofmftR Bind 1o a Blid R6€oDsiRakid sl eeve for
st oppi ng _axi nmovenent of said pjn throug‘?j sai d, sI eeve, said shear ring
pRiigd Beiw

adapt ed glgeve Eaa?rm FrEP@Fs 1912 rflﬁtbvﬁlaf‘ﬁ%fofcﬁé seRcaidpin andisgid slesyerided bor e
portion pfn s&:@lshbu&ieemépte& fadhlkadeQiitl klesvels@p biulMen s58 PRMEAd Jebmiéht Whvidy sai d

support n re sed by said she rin d sl eeve shank
portion 3? rﬂ%%e%l hﬁ’gf’ Bte frgngags theguter ppd ?@(ﬂF%’Gé}ga"Eﬁﬂm% SRRt of said
clanp anﬂeald@egmesdfakringlﬁxecﬁ@éma&ﬂlﬁY@elﬁlhﬂﬁﬂ&n@wohh&&db@ihﬂGnd sffsaiasiganeral |y
uni form hardnes eeve s ank portion at the end

engaged "Dy REEY OSI Oﬁbsﬁf OP?eﬁﬁn%g\g?l éle%?’eﬁga&gpglﬁfm SHY FARGERBOHA dness t o
facilit atenprisingaphiralif ofpnéctressing @rests,rskid Ghdaniig iapted erﬂe&[ogatinmme portion of

id sl t i-at f.o t ul h d
b1 nd_ hesy s TR g eBE b s b Bieay Pl BREPRE el ORI of Sara
‘enl ar gedarsidpek spdioh atgthe hloerfsaiermmﬁ df thuwgﬂrpxbcasar@reseteetedmagntumﬂ(pl ece being
e e Bldikfoe RAEEd B PO Bl AR Ec LRGSR BlveRfERE ] o0 PO

e ve

magni t ude, sal Fu i ng ype and havi ng
a ring ponersik SlafaCG,h@dlslder rand adaper torbe dmdredfromheldlpndwésagmemfatam d sleeve

head adaptge ﬂms%gutﬁwﬁggathigsxmgg whbr rowpﬁgmgg%m%ﬁ% oy IR m# ece, said

ring portion aving a bearing area ear | ngs ress }}hth
out er si #hed deere ﬁ’é@l@ﬁmaltunhbnsipnaﬂaumulda@%ag@ sidolaede SQ9shoflderie tensil e

strengt heof Ll ﬁmﬂ%&ﬁ rsl'lc%{‘ HCIEE”T beﬁr%%g&%d%ﬁm gﬁaﬁe @Hg Jg&n%}?ﬂﬁcge\ 2006 3T }

greater than that at I ng of ter si and/or ring
portion Beeetis Salﬁé@@rfmgrhgvlﬂg)a presglocteq d&w@clessahamh@dlpm@smﬂsald pegnt i on, there

i's provi &&%&d%m@hﬁﬂﬂaoﬁ%ﬂ@s m&@ar\ﬁtﬂ?ﬁovteﬂént SEGHI hBY ng%’gﬂo&e? shill Yeté?li of\or K pl aces

i ncl udi ng an outer wor kpl ece havi ng an outer surtace an an i nner

wor kpi ecROTHRNF Fgvedringre prdess dhirpeghsaid fhraprirgomig ﬁasi onegls eagdsiig seidskdareve  havi ng

a thr ougfinde¥ém 98diht Sdi€OUR HaRY | keﬂgplﬁ stdp %‘dﬁeﬁéﬁ@ @41‘1d Q@E\Ie'sQ)B sﬁdﬁ%e@n enl ar ged
sl eeve head at one end, ‘a pin, said pin having a pin shank portion and a

pin headhag@gﬁ%%%gmgssarfepeman%ﬁaaﬁr@ct%m mgariad ¢hjsicdeevestpreshopldeit ed wit hin said

bor e -of. @agtﬂlnaibeﬁaﬂmnmrdgahﬂ sBi TocR@ARvSR MR BLid pliosatad siddve tdetmgnd of said
sl eeve :F“gnk mailrtl on opposjte said sleeve head, said pin _shank portion

havi ng 2 Ermaslopsprageron saif gsve or dtopping wedl dnayegers of sadRI adapt ed to be

gri pped thiyiglogid st @ bdi@bhcairideQ@hptodts E&QNmﬁeﬂI& h@ﬁﬂtyﬁnﬁ& ﬁHaéeQJszﬁd can be
installi sai d fastener,

gl 7T SN T IR A R R NS A
def or m thig beRgRokgredsed By QAidshéd ehng RadidARBRShik poaicd aB1he Be: MRAGkIE I esponse
to a relative axial force %pﬁd ngrg Er?dtl\gfkesgcuso%l Sgl Sllerévgrfld sai d sl eeve, |ock
neans o %W({ﬂgil??es and as apart 0 p shank portion being

of a generally uniform hardness with a section of said sleeve shank portion at the end engaged

by said shear ring having a gradient of reduced hardness to facilitate movement of said shear

ring into said enlarged bore portion of said sleeve shank portion for initiation of formation of

said tulip shaped blind head and for shearing of material from the inside surface of said

enlarged bore portion to form said support ring, the outer workpiece being made of a metallic

material having a tensile strength of a preselected magnitude, said enlarged sleeve head being

of a protruding type and having a ring portion at the radially outer end of the underside of said

sleeve head adapted to engage the outer side surface of the outer workpiece, said ring portion

having a bearing area providing a bearing stress with the outer side surfacé of at least around

40% to around 50% of the tensile strength of the material of the outer workpiece and no




connected with said sleeve and said pin to forma front | 8éR5Men said
sl eeve and said pin at a predeterm ned position between said sleeve and
said pin, said pin head segnent having an enlarged shear ring adapted to
engage the outer end of said sleeve shank portion and being of a |arger
di anmeter than said bore at said outer _end, said pin head segnent having a
reduced dianeter retention and gripﬁfng portion connected to the end of
sai d shegfeatei tgh BRROFHIE ylferdﬁ@ofﬁﬁloﬁkepéﬂe%rfs‘&%%r Hiid pdridh 86X&. shank portion

and adapted t ri_ppingl, sai d shear ring saj d shear ring adapted
to be noved .%ﬁ%f@gg ’é]é §thﬁpr5§ﬂﬂtlpm¥ﬂf’wwglﬁp@aﬁdai HRHEYRENd to  form

atulip fd@&ﬁ&dorbsbchmﬁg b prehlivy dfhvo&pwcasrmclamg dnQuker %ﬂ(&)le@éha@hlgbfﬂautbﬂ’l ner side
surface o% %H% %@_ eces, at eselect ni t ude of Iatlve axi al
force and‘t & BE 9’518%\"?1’}‘18??6 AR § F DERBYS d’ﬁlno oM EIRYF noverent
at the i hneig sthebagisburé,aaié sles@ihavisdredieve sHaghk potapi @d an bilaiged sheared from said
pin head seqment at a, l.arger i tude.of relat.i axi al force ereby said
pin shanf pgr B Ry Plﬂég’ﬁﬁﬁf@d‘g%]ﬁw enanf g P lg’%‘g%eg@ﬁrﬁrﬁ?dﬁb"r ﬁt’i“% unti |

sai d sl patien aiapted;_m t@ Iqated svithinasid sanedf piicedeatewith Etediplpchsadtse@ibnand said front
lock is fo%@? g%fhefeﬁlggf S%EHE Heve d sh llgtleorlp:’] ﬁaosﬁ% %{}‘? ﬂae%gfl%aa pérbﬁ%g( p! ane wher eby

an opening r1s I'n'sard di aneter |ess
t han t hepaiiamstvig aglll setion mr@bamtﬁtomamqm head Semnthnd ed@te'd itolse gripped | on

conpr i S' aﬁn&l\li’éﬁ% ’toBy l%freb? 398%&% a;?irﬂ‘or%rg 8@?@&13}?}8' stal ?ﬁ‘%’&k Hort ion is

noved w't novemnen ear rin tion port| on
bei ng noslexye fayinstadling|said $asteherosagghpin bead &mgmdaptbd@ engazhsadslebvestesk s engagi ng

sal d shepinigl £ f Sl B Brde96 forth bl FhaB b\ RAMy 1 S0BRIco 1 9 2dant ed

to shear materi a romthe inside sur ore a uter end of
sai d sl ewlativekg Korpoapliehbetveren spidipin 2el pajsicilaeve, llovly nwiamsropsraii@l)support ring

being co at the
i nner si gﬁéﬁhgcﬁer?lﬁgéh%&d Sﬁét%naggﬁgl g%:feagngﬁrgﬁgg&ab% ‘ﬁ%}r{t@a“zg sal cfd % and | ock

sect i on, atggrefelsmaagdnositamiet sesntsaie sletyeiandsaist pin, sgdmérr hend secmenthering 27 June
2006 - 39enlﬂ§€dd;ﬂ@a§ ﬁnﬁ"h&apte@-t 1de ik Rfer SR cq sSill SRME sﬁ:}eﬁggéretlgﬁ) a_drbgﬂlg%% the end

engaged bélsal shear ring avi ng radi ent of > ness to
facilitat %@@ﬁ@ﬁ&m@xsa@&o@%m@mﬁa@ sqifhpig head wement bavinga edicgd out er end of

sai d sl egy@etaiaRitidaQnd gl@;;}uig%nioﬂ obrin@dtbPd 1R enfi OF SR dheRR 1Af opdkith ddth | P Shaped

blind head and for sheari nsg material fromthe 1 nside surface of said
enl ar gedsastiuer st efisaid slepys W@P@an gndsadapsed o erippigely epmagowdsheaidingpi ece bei ng

made of @lmgaamg GdapRH € bAhovRadhiBslecl &HRhL ﬁorﬁwtﬁf&qglmamfou@er Biasel ect ed
nmagni t ud sal d enl arged s| eeve head being a_protrudin ége and havi ng

aring GHip shapesy VI 2 e fnddack SS‘ftIOPHE‘?hEI Hagrsidegwlase okthe d sl eeve

head adﬁﬁkﬁd:e&@ta@ﬂéb‘é@@tc& MBIt rélitile aﬁulrfme@m% bk e RUties Wor kpi ece, said
area provid earing stress with the

ring port on hav bearin
outer si{est ﬁ%@%‘g‘ﬁg frgm fpegher O‘éqn%?ﬂtrfﬂﬂ)fe%efﬁ %?%’Eﬁﬂ%?‘dsg’%’wg?@?@ tedensi | e
st rengt hoot shchRd MBinakiddin Ihd aReut LlargdPinkiiigeLoraalstiveaxigreater than that

at: whi ch Xcr%ygelug %m sLarEkQa%ﬂg)lrjltweﬂli bg xlngveed %hlﬁ)lzg ngld%{;g\/reosilanﬁcl pgglog %t&llsgln oceurs.
sleeve and said pin are at said predetermined position and said front lock is formed, said shear
ring being sheared across a shear plane whereby an opening is formed in said shear ring
having a preselected diameter less than the diameter of said retention portion; said retention
portion comprising a plurality of grooves and crests, as said pin shank portion is moved with
movement of said shear ring blocked said retention portion being moved more or less through
said shear ring with said crests engaging said shear ring to form a lock at said blind head, said
shear ring adapted to shear material from the inside surface of said bore at said outer end of
said sleeve shank portion to form a support ring with said support ring being compressed by
said shear ring in said sleeve shank portion at the inner side surface of the workpieces and as a

part of said clamp and lock section, said sleeve shank portion being of a generally uniform




Ot her objects, features, and advantages of the exanple enBddieeP% of the
present invention will becone apparent fromthe subsequent description and
t he appended clains, taken in conjunction with the acconpanyi ng draw ngs.
The exanpl e enbodi nents of the present invention will becone nore fully
understood fromthe detail ed description and the acconpanyi ng draw ngs,
wherein: Figure 1 is a side el evatiofial view, with sone parts shown in
sect i on, hartineds Bith Mskchi@BIf S Eleevie Bk Gbrfign & (R dhd JREhg @l 15/ s8i\eBeatAfk €nbodyi ng
features, of the (gr sg:né i%%t?i on aﬁ.d shown 5prefi;fi}ﬁsen‘ol_ ed and | n

ol at | onBRiTE 4 Gdieng 8l Pausd basihers o GEiagg maveRep ATt giepigmgrnig pe hore

i nst al | abtisaid;oufer endrof sidd slecvasighkiporeibrefoainithnal of\foreatiaf oftshig npiprhaked Fi gure 1;
Figure 2A.is a,fr ntary.view to enl.arged scal.e of the portipn of the pin
inthe oo ?&%&gs%ﬁnﬁ%lgfemaé?m&’&?}?@ 3 Sé‘rfgce f &R0 enl ar ged
scal e of totfven od support 1ixfg, thh eutpi workpiedelbeing @adedfo B llicméergilheviida Fi gure 3 is
a side e t] | sectional Vi of .the sl.eeve.of .Figure 1: _Figure 3Ais
a frag ma{r?g gér%f{rgrggnv? f:t%cg' T8 é%dgnéaé"m gu‘(’:&& Sgldoef’Fafg?g%g%vF &F nbeﬂlg OE AROUES e in the
Circl e 3ip¢ asndliaging e ri8g pdetiguat he3Blidlly catef cralgifthrtuadersidefishid slatveheiv t 0

enl ar geda Bak & Bbadelft SAPSHE HEHLOR iRl oG oRpREY Suf BRI Rl Ch T Ol € 3B 1
Fi gure 3 shown 1 fi Comparison to a sleeve ad ot enti onar “construction
Wi t h t hebesongaaa providing e bersing sirsss with this ovier side sRi7acd ohig |28GEUMITBLO58078

PCT/ US024r38t00: 6 RNBRNIOM AR ol BaRBRIr A ol FIHBHLE o LbaitlPOSES. O
clarity; Figure 4 1s an elevational viewwth so parts Shown 1 n section
of the thatst whish yistdingof theouter didgpudedersgd/piringragionwequrs.n its final set form

in the m ni mugRgsd el i ' ' : 1 DJ t ot al
i ckness: 5. oh e R B o b
sect i on Hrerfipe wilf bpserapnpargst fomyphe suibsequen descriptipnahdthe apperdedclaims, i t s fi nal

set for Nukdh ih BEjIR%T WA € AdRomSRAPHL HQheseCUr i Ng wor kpi eces of a maxi mum
total thickness; Figure 6 is a side elevational viewsimlar to Figure 5

depi cting a fatsspmple eppedimentsqf therprosent dnveyting vell bespmeimerd 8y f i nal set form
in the neMbRBA B6ihPheGRANE de8iptidiDardi it cBont %ﬂ?drﬂvﬁilgs, et ional view, with
some parts shown in section, of a MAGNA-BULB type Dlind fastener,
i ncluding a prAwEAE B daonprvisgs sespaePalighovprin sction of malind) | at i on;
: - fastener, including a pin and a sleeve and embodying features of the present invention and
shown preassembled and in relationship to a pair of workpieces of a minimum grip prior to
. installation; .
Figure 2 is a side elevational view of the pin of Figure 1;
Figure 2A is a fragmentary view to enlarged scale of the portion of the pin in the
Circle 2A in Figure 2;
Figure 2B is a fragmentary view to enlarged scale of the portion of the pin in the
Circie 2B in Figure 2;
Figure 3 is a side elevational sectional view of the sleeve of Figure 1;
Figure 3A is a fragmentary view to enlarged scale of the portion of the
sleeve in the Circle 3A in Figure 3;
Figure 3B is a fragmentary sectional view to enlarged scale of the

construction of the sleeve head in the Circle 3B in Figure 3 shown in comparison to a sleeve

head of conventional construction with the conventional construction shown in




Figure 8 is an elevational view with some parts shown in $Eé#13R0Gf the
MAGNA- BULB type fastener of Figure 7 depicting the fastener in its final
'set formin 15 the minimumgrip condition securing workpi eces m ni mum
total thickness; and Figure 9 is an elevational view w th sone parts shown
in section of the MAGNA-BULB type fastener of Figure 7 depicting the
fastener in kfosfoksgml set formin the maxi numgrip condition securing

wor kpi eces of a maxi mum total thickness. 20 The fol | owi AGYHEEEFPHti on of
the preferred enbodinents is nerely exenplary in nature and is in no way
intended to limt the invention, its appl-ication, or wuses. Looking nowto
Figure 1, a blind fastener 10 is shown and includes a hollow sleeve 12 and

a pin 14 in aPrpmtessad witheettionhus bindted fir paposevofichsiyal | ati on. The 25 fast ener
ned_openi ngs 16

10 is shown in a prein I C Ltion and |located in ali

and 18, in inner and gf%?“éﬁ%i.‘%ﬁ?%?ﬁe%s“%“gwamﬁ§?r§ﬁa%“ﬁ’e'e§? g thsyhi ch are
to be joined fastserrhiigure Wirpiging the Sas@eramits Al sobfuen A tamRinNEdedhi ckness
representing Lh&:dh ROl .0 mum t.ot.gl workpi ece thickness for the
fastener 10. Figure ﬁﬁ%%]gvv\%%ptl %Sorffast 9”%‘?‘]’%8}“%?‘?3& instal | ati on and
securing the workpi eceFigere§achn2Rvaionativievith sgimb Parts 30owhi i beBorforszons t he
fastener 10 i ggthe i@ . tion. w t vvoakoi eges 20' and 22' having
a conbi ned t hi ci_n_egs .e%ir g@%ﬁ?ﬁgkﬁgﬁ%‘“%ﬁﬁ‘ﬁf* P 51° TSR ot al

wor kpi ece t hi-eqegiigsseping odkpicasstof p evaxifim 1@ tHickness2006 WO 03/ 058078 '
PCT/ US02/ 38736 -5 LOOKy: igures. 1 and 3, the ho]l ow sl eeve 12 has
a general ly straight %ng%E%\gﬁ&%feﬁ‘égﬁﬂﬁf'ﬁyﬂ%@i%@rﬁ depisting 2 egenghi ch

terni nat es at with sfhish herdrtypeelaeie i its fiml endorn gtk haadur Bp Jagten! ar ged head.
26, whichyjs of the pr i.ng.type,.. has, a concave recess 27 adjacent the
shank 24 to provide cllgei rﬁﬂ%é‘%%fﬁﬁ"%“ﬁ%ﬂ&ﬁ%‘?ﬂ ﬁ‘épﬂ?ssgo"ﬁﬂ@ﬁ?cﬁ@“n?lé@ A

beari ng ri ng M6ENABULS typsblimifrstrderaincliving £hifi andsl stersPréaadehpic@uier end of
the recess 27 rﬁpgiﬁb@aﬁa .engagenent surface configuration, to be described,

to maxi m ze e resistahce to slippage with the engaged surface of
wor kpi ece 22. Sl eeve Figinaisan clevatiomll view it ghindaareshoirh &lsebtdalopgies a shank

bore 28 of a LREt ] iLch te substaptial]y for the | ength of the
shank 24 and 1\ilgbcorn’rt{sjj%l? Qﬁ?ig‘gmﬁ? %in%?nfejgepﬁgngstﬁz‘%gﬁf@wﬁ’é‘éﬁ fivg sctifem 8 head bore
30 of a rEdudbkumiginamegrgrcondiion séouring wotkpieces iemem st hisdael Ler 34 is defined

at the juncture of shaﬁk ’bgre 2 t he .reduced di aneter head bore 30.
a

nd . .
The shank bore 28 termi Rates aﬁteﬁ?at%gn%ﬁ]ﬁgé’ﬂrﬁ]é?m%?ﬂté?hwnmSe"n‘mOfthe

- MAGNA-BULB type fastener of Figure 7 depicting the fastener in its final set form in
-~ the maximum grip condition securing workpieces of a maximum
total thickness.

=

= 20 The fo]lowil‘ig description of the preferred embodiments is merely
-exemplary in nature and is in no way intended to lmit the invention, its application, or
- Ses,
Looking now to Figurs 1, a blind fastener 10 is shown and includes a
- hollow sleeve 12 and a pin 14 in a preassembled condition prior fo installation. The .
‘25 fastener 10is shown ina preinstalled condition and located in aligned openings 16 and
118, in inner-and outer workpieces 20 and 22, respectively, which are to be joined
together. Workpieces 20 and 22 have a combined thickness representing the minimum
. grip or minimum total workpiece thickness for the fastener 10, Figure 4 shows the
fastener 10 after insi_:allation and securing the workpiece 20 and 22 of minimum grip.
30  Figure 5 shows the fastener 10 in the installed condition with workpieces 20" and 22’
having a combined thickness representing the maximum grip or maximum total
workpiece thickness for the fastener 10.




end in a tapered, countersunk portion 35 which serves a pdf p#seof® be
described. In this regard the angle of taper of the tapered portion 35
extends rearwardly through 15 approxi mately one half the thickness of the
sl eeve shank 40. An enlarged view of the stop shoul der 34 of the sleeve 12
is shown in Figure 3A Thus it can be seen that the stop shoul der 34

~terminates iwaonsdisal |y inwardly rearwardly inclined gengkelbis

~frusto-conical surface 36 which is thus separated fromthe radially
confronting portion of the sleeve 12. The sl eeve stop shoulder 34 is 20

further separated fromthe radially confronting portion of the sleeve 12 by

an annular slit 38 which extends_axially_forwardly rall el ith the
reduced. di aneter bore 3ePokiPg 2EK I Figss aﬁ%g’é]?&?b\gﬁ%‘fs?ﬁ'g%gﬁbqﬁ% der 34 on
- the sl geve 12 slafigatal%mmbﬁdmﬁsmﬁct&MﬁDﬂﬁh{rcb&nﬁ%ﬁteslétg%m@@eﬁaescriSb_ed,h
are substantia a.construction as taught  in the ' patent to Smith-
previously ci t”éﬁ%leng’Wfi@?ﬂlzé' ?Wni“ﬁﬂﬁﬂg?f‘fl zﬁ'ﬂ%ﬂ@rm ?ffthe’tﬂﬁ%ff“dﬁjétt@faﬂ%a% is
i ncor por at ed hekavdteddys T7akRERMEE shahloDkib BBVIAOWedrthcE Wbl iR Sutdr cApshbf2, the pin

14 has an el ongated _pin shank 40 which term nates in a head segnment 42 at
its rearward é’gﬁnligtlﬁeAtﬂe?Iﬁﬁ TRg goren £4s fopped at thiﬁ‘)r‘?“nﬁerﬁt}qﬂ}l&?‘it??u%% annul ar

pull grooves 4u radess A7Q6@RRAN BigafdARniIQRITARS bbific@BEbnOb bk Besclbed, to HRAMZe40. A
knurl ed or splined connegti ngw_igiotl;lti on #3 IS spaced rearwardly fromthe pull

30 grooves 44 beiEpstagceiqslnnage ¢ fusgge c YFORBYEEd di anet er head bore

30 with a presel ect ed sidt£ni1as £OBRal iRolzh 86:8 Mich AlcRasshansik®enes 32, and pin
14 together in a preassenbled condition to facilitate handling prior to

i nstal | ati on. Yipmstet Rbpiehetoads hitanselly for the ousgsoifs Hakgddpys PCTI US02/ 38736

-6 43" of fohe cofnbigghs PRAInBhddedvondad RO EE hedd b6 Bb bt A@ickdMidniatdr | NSertion
of the splined_ portion into the red‘gaced dianeter bore 30. In this

3
regard the di dfef@ruggar ﬁ@’eépééftogldﬁ‘f%ti‘ﬁ figed of thg ppeipreot shenle bte Fhands 5 s ze

to provide a ¢leQeHuadaGamtter Blaki Bhe 30.MTIRShAkBOE 88 Whiiatbd W itk SPesiRCbuttr amet er Dh
of head 5 bore 30. Thus the outer .end of the pin shank 40 is _provided with

a tapered sectibi #depered, copntgpunk portien Jorhishsprves AqRRORTA b fesprhed-plnfhis nank 40

into the bor e regfd th8glR bftape 8cthe REARI Hort#a 3HaGer@fNreaiarPhrogt de portion 45
which is adapted to %i t s%ﬁgltgi W t hiq)rr(lJ t he outer end of thbéH enl ar ged
C,

di amet er SPeetRPIEHAHKLY Brhelisliy thicknsssof fhg slgevg shaplad®t er shear ring 46 is

| ocated i medi atel y adjxaGemized 16w BtthsiRopRbdidp B daneldectth & hodh i di anmet er
Dsr which is within a range_ slightly less or slightly greater than the

out si de di anefigpreps- dhuyheandp ssh thaktesiwp shauldesddtepigiipsdt g mdialy | eadi ng

section 45" Ofnwah®y reftWads iRAhsd RRerdtB fustolaRel St shAR ik ihad Kpdrilid | al
~insertion of the guide portiagn 45 within )
: from the radially confronting portion of the sleeve 12. The sleeve stop shoulder 34 is

20 . further separated from the radially confronting portion of the sleeve 12 by an annular slit
38-which extends axially forwardly parallely with the reduced diameter bore 30.

It should be noted that the stop shoulder 34 on the sleeve 12 and a telated
stop shoulder on the pin 14, to be described, are substantially of a construction as taught
in the '325 patent to Smith previously cited. Therefore the sub-ject matter of that patent

25 isincorporated herein by reference. |

Looking now to Figures 1 and 2, the pin 14 has an elongated pin shank

. 40 which terminates in a head segment 42 at its rearward end (the blind end of fastener
10). A plurality of annular pull grooves 44 are located at the opposite end of the pin
shank 40. A knwrled or splined connecting portion 43 is spaced rearwardly from the pull
30  grooves 44 and is édapted to fit within the reduced diameter head bore 30 with a
preselected interference to thereby hold the sleeve 12 and pin 14 together in a
preassembled condition to facilitate handling prior to installation. The leading section




the large dianeter shank bore 28. Insertion is also facil il d4edo8% the
tapered counter- sunk portion 35 at the outer end of sleeve shank bore 28.
~Now with the pin 14 pre 15 assenbled to the sleeve 12, the splined
connecting portion 43 in the reduced dianeter bore 30 and the guide -
portion 45 in the enlarged di aneter shank bore 28 provide the desired

al i gnment . of the shear ring 46 against the end of the collar shank 24 and

t he taperedwsounsserssunk portion 35 of the enl arged bor @c2@senkeaki ng now to
Figures 1, 2 and 2B, the pin head segnent 42 includes an 20 el ongated
reduced dianeter gripping and retention portion 48 which extends rearwardly
fromthe shear ring 46. The gripping and portion 48 includes a presel ected

The retenti on o dofgRuass 20 el Sl SRR HoR b S oited et o of
the crests 52 rﬁ@?@as@umdd&meeahmm direction froma 25 diameter Dc to
angl e A At e same t o ATl Mt or i B35 bl Bl elinda Guy ofhor once i
a rearward - disizetiroidesrisaniye o Hight intetferdicanith etesedieal daser DhofeRM to Drr.
the start fo 2ol Fstlc onep b BR1ESARD EEGid wihl Mt 6t fove t e
wi dt h -of the ¢rcgatsinBalinserticoas the pin shenk ddinmathelbadé 3@cti on 30 froma width W

to W'. The tapered st : f the.retentign rtign 48 with varying
- crest dianeters Dc, Dcrg?{gé%%%dg?%ﬁ%ftgrhgsﬂa,"n'%rrggﬁﬁl’@'g?n%‘ﬂ?%sV‘é, W' and
pitch P, P redapleté fitpnygly within therputed ehd bfthad@ilare2d dDhefr @hadhameoye Bt I ai ght
bl ank. Howeven, it IS, ieved.27 e, 2006 0 3105 0.7 8.

PCT/ US02/ 3873 jl}l&tghi%@?%éer Sﬁ%%’%‘“éa?é%ﬁ”%ﬂ%%%%l&ﬂ%a%ﬁtgwdea%%%ﬂ% in
conpensat ilAg fustis pfrediiometer Esehitinis withii alangiligbily lbQ RYEHELMEHkd tHagmbT oM t he
decrease in r - 2 i r and.ingrease in crest di anet er Dc, Dec.
The increase ?‘ﬁ&eﬁd‘%f&@@o@esg Vsegﬁlaﬁggﬁl?%g I%?Z;Bn&]rrsﬁg@sre‘i‘lw’éf%afthe strength
to resist shemidemyrtion 45 ieapregie feithatedfitia pRbtiarofiiey ©RepBGHEASGRM t h t he
taper 53. 5 Ip

| Sy (o] e wdth W ' .S, taken at the transition of
the arcuate r ogﬁag%dh d\’fm&?ﬂ% Sl%aﬁ% Dr%ﬁeg{‘se%’ft} is§¥=\§ faet Y3lis tappred copmissy ed
retention portuibportén 3%at Genniecdnd df dlevé dhenisiopeas, NonGvidGhddin 84 pret r ai ght shank
- portion 54;whj i di er .. which is |less than the dianeter Dc of
the first 4?: r eéssg Jﬁg’é& t‘?Ir?e gla%i’ie??’%e Sphgﬁﬁfﬂnﬁ‘gm%?rf‘% ip gheredugsdigeteed to t he
shear ring 46bos 3Gend Cheguids partivii 451 ih Yhe el g Sbdiin ikir SHERk 861e DS provilemst r ai ght
shank portion i de porti.on 45, there defi ne anannul ar shear plane
Sp substanti a?e%ed%\ﬂ&fﬂ%g{ ‘%ﬁ?fr%@%%lrm $ 32pipss ﬁn‘f?\:féhe OHeshankithandfe The shear
ring 46 is oftageradicdirtieridk piniicd3 Soe theralaregbdi®rd #0gt h of the shear |
Looking now to Figures 1, 2 and 2B, the pin head segment 42 includes an
20 elongated reduced diameter gripping and retention portion 48 which extends rearwardly

from the shear ring 46. The gripping and portion 48 includes a preselected number of

Tetention grooves 50 which are separated by retention crests 52. The retention grooves

30 and crests 52 extend annularly.

The diameter of the crests 52 increase in a rearward direction from 2
- 25 diameter Do to Dee to define an outer surface line 53' extending at a preselected taper
angle A. At the same time the depth of the retention grooves 50 increase in a rearward
direction whereby the root diameters decrease from Dr to Drr. In addition the piich of
- the grooves increase uniformly from a pitch P at the start to a pitch P' at the end. See
Figure 2B. At the same time the width of the crests 52 incréase in a rearward direction
30 from a width We to Wo'. The tapered structure of the retention portion 48 with varying
crest diameters Dc, Dec, root diameters Dr, Drr, crest widths We, We' and pitch P, P'
resplts in part from roll formation on a relatively straight blank. However, it is believed




pl ane Sp. The guide portion 45 and | eading section 45 ar &7 ée28pger
~dianeters than the pin shank 40 with an overall length LI. Thus an annul ar
pi-n stop shoul der 56 is defined 15 by the juncture of the guide portion 45
and the pin shank 40. The stop shoul der 56 has an end surface which is
generally planar and in a plane in quadrature with the |ongitudinal axis X
cof the pin lwowsesoil GS. 2 and 2B). A | ock groove or poekeus®Bdsses defi ned
by an annul ar groove |ocated i medi ately adjacent the pin stop shoul der: 56.
A generally snmooth shank portion 57 extends between the guide portion 45
and the splined 20 portion 43. The shanK “portion 57 includes an annul ar

br eakneck groqQve, 60 ich is . ted forwardly a.presel ected. di stance from
the | ock pockgqa?%@ VRS rgsﬁwéglg@?’i A f:#s lnﬁmﬁ%s?%%ﬁre@?lgﬁfeﬁ?.&rﬁﬁ eis

~sel ected to i phvolledgtidiestitnptiioorthodectelse il ootdigyreto e, hBand tneraaeedpanse to t he
application of. th [ .axi al. f QL 4N llati.on of. the fastener

10. The brealglr%lg r%ﬁ%&'e@d%@%mnég&ﬁﬁg’%a & {O%lsc%scatnil%%ea(s)efm#ﬁér pi n shank
40.. 25 The f astrepgthrio B6istisbeanopgstiedndgoitisle oS applidhfome inbestavitiathe @per®ol whi ch
can be of

a I, kn i Rt h rt d hence.the detail.s. . reof have
been onitt ad #‘yo'r&% m\g&rﬁ!pqlﬁ “éilﬂ%a.vc’ C\/\E\(i;aé(r%,1 atiﬁ?q%aﬁ%%qnc??glg arr?‘éqeer(?gﬁ?é”flhlgﬁech a t ool

has a chuck | amsta@siedHigure 2hi ch i s adapted to grippingly engage the pull .
grooves 44. of the pin i An.anvi | ngages enl ar.ged. .sl eeve head
26 which is in engagene}ﬁ?g\g\n&vlteﬁft he nd’t?fhé)?ﬂg%sqﬁ%(?ggés{aebf‘?ees %n’g%%bé(c@e 65 of the
wor kpi ece 22. stightstankt prationoid wdichtidyf atdzaleter Direhiclaivlasthanté fameuds: ofaxi al | y,

outwardly away f.rom t nvi.l. -where .relative axial force .appl i ed
bet ween the éilerilim? egﬁg‘ %aé@b%nvga@%ypﬁ% Ielg% ﬁe"oﬂeﬁe&itﬁ%?eﬁ ?ﬁfﬁ%“’z @‘eve 12. 27
June 2006 10O 6ROy the REAY dils:Rs BS.7'BiEe sirlighthbamk phedion 81 atl igwide pordial 45f or ce
increases to edet er m ned i tude the..shear rin 6, Wl | be pulled
into the | ar-g%‘e}()fl{’%rfee ee?n%nﬁlglﬁlf‘ﬂ%gaénﬂ%’ sﬁésmflﬂaéﬁygﬁglgfhmé’ﬁtgr]él‘?th’ioﬂ@ﬂl%l eeve shank
24. Thi s causemartring 48] Thashes Hagdo 12 4f 4 width Wi whitledefihe lexXpaitbitiedhal | y
outwardly to forman.enl.arged tulip shaped blind ad 61. As.wi |l be seen
the bl ind 5 hEME B1 %'Hg%%ﬁtéﬂ“ﬁ%‘r‘@? Sﬁ% 243 ioﬁ erc-‘ﬁ%“h%ef%f&i}b%?t and | ock
section 66 at pihkknk Aheith aosvelallilaagthdil d Ehuwsan kigiute gin S10p EiRoReb.is definddhi S
regard, it.shpuld.be noted t.hat the.f ener n be used secure
wor kpi eced anbt Lo BHRS e g dieriohas afT T AR R 40 R 4P g e
ci rcunf er enti al end ynrfaae @hiGR is@énetalip plalie aid it b Yol qulrahae oiththel y formed with a
radi us Ra whi¢ch .al.o W t he er. (o]0) ersunk portio .10 at the
end of the sh%ﬁ?ﬁ%%gﬂféé& SR {‘Qgegﬁ iztapggé)nﬁ\sllgﬂﬁ OVSPIROE%’?S%’@M ring 46
i Rt o the borfede’mﬁedﬁ@tm afiuba lfgro?ird‘lgcaébﬁ irhﬂedM&ljrﬁlﬂz:jcieﬂit]Et& ﬁ;\ﬂ\fbogsdhan&é bare 28 will
:ugggr ts Oﬁng %éfl;rglil)hsrrrqaohﬁj;sh?ngaglﬁignn%i]g?en&ugeg{weg 31@ gl.?ide Igort?on 4%ragd %e sptli(zzc)uadf orma

20 . portion 43. The shank portion 57 includes an annular breakneck groove 60 which is

located forwardly a preselected distance from the lock pocket 58 by a shank section 63,
~The preselected distance is selected to inhibit distortion of the lock groove 58 in
. Tesponse {o the application of the relative axial force for installation of the fastener 10.
* The breakneck groove 60 defines the weakest section of the pin shank 40.

25 The fastener 10 is adapted to be set by an installation tool which can be
of a type well known in the art and hence the details thereof have been omitted for
simplicity. However, it should be noted that such a tool has a chuck jaw assembly
which is adapted to grippingly engage the pull grooves 44 of the pin 14 while an anvil
engages the enlarged slesve head 26 which is in engagement with the outer or accessible

30 surface 65 of the workpiece 22. Upon actuation of the tool, the jaw assembly moves
axially, outwardly away from the anvil whereby a relative axial force is applied Eetween

the pin 14 and sleeve 12 to move the pin 14 into the sleeve 12.




radius Ra provides a relatively slight arcuate outer surfaE&62h the
shear ring 46 whereby the shearing action is not inhibited. The novenent
of the pin 14 and shear ring 15 46 continues until the shear ring 46 wth
t he support ring 67 is located in the shank bore 28 at a position

- proximate to the rear or blind side surface 64 of the workpiece 20. The

rel ative axi o @ossom applied to the pin 14 and sl eeve 12ctivgsapssd he

wor kpi eces 20 and 22 together at a presel ected nagnitude of clanp |oad. At-
the same time, the support ring 67 engages the inner surface of the sleeve
- shank bore 28 at the clanp and | ock section 66 20 which is in engagerrent

with the inner or blin t he
. through bore 16. At thﬁgﬁ%@%@%{&%@éﬁ.@%&ﬁg %ICH[]&%% dg{ %%wgsth?ully
fornmed and fwh@aheng%méhemﬂedﬁmﬂlel@admemm@mﬁm% @ﬂubsutmmdafthey bl ocked.
As the Magn! UGy hy bG8 ]tk FiRI R RRIEE 1 dep BN g ° presel ect ed

~ magni tude at ear ring. i's shear rom e portion 45
and strai ght @Waslhdnﬁorplmtemeﬂgetﬁmhsdiamdénhndm&@l dorvil de sdeethshbialr pl ane Sp

‘to define ac I I n t t he shear
ring 46 i sascoﬁngge({:f’?e g%lﬂgor&ﬁ:? apﬂﬁ? %mgp@p i agdg?lé R Z]I%ﬁ aﬂ%g}nfmfl l'le
radi us RE Thusrblmsl SIdIea@tlﬂpmee wfacte Géeluthstqgaﬂ,etbhaﬁldbmeqmmdm@smnﬂrswl ght | y

above the she to preclude excessive
stress conce?lctgj%%lt‘iﬂ%%g§& Jﬂﬁi %&% desl%'rgthhsfde%rée%ﬁ%?gllen premature fracture.
Now t he smooth 30 shanl&‘hpmdlaﬂjomtﬁwuu@fmmbbmﬂneémgﬁhe:ﬁlearsringaﬁxsr| ng 46 at

shear od openi g SE) SPRRRBARINPR: with e piER dbele ARERIREAB & o7 oove

50, which ik af ﬂlaerslmﬁtﬂeehankibms &nilitateahﬁﬁahmowhaeamfﬂ:leahnar By 4o ¢ June 2006

46, wi [T be rbded®s Rtk RedrmARpag it WpCRAT I slea Db B8 3™ fi o |

of a dianeter mmlgﬂéromthamterhndsﬁtworqﬂsamﬁynﬁpsw@dthmgﬂe Imfblstrb@.rdth@eni ng 68

in the shear int radi ally

i nner surface '%Rtaﬁ’gjw\ege%%ﬁeﬁgveg% uateoqe gigrg egﬂfﬁ verrent of the

retention porMhmab;&hel&emnglactmnanonmhlbmm Il‘hemhverqantmfﬁtegm lsthnmbhdarnn% engages
t he sl eeve st h I f oi nt the s| eeve stop
shoul der gl q?ﬁ“ g‘%m%\%leg%%heafﬂnegﬁ“hﬁls BPPPOLH ﬁ h?%eb Mck pocket

groove 58 afteB amommﬁmomaa tq1bw3ammb1i1dfsidle Imfape 6# dfdhe Wc&k}ﬂﬁcb 9@ The the . .
o 06, 2 Lol LR WA o Pl Bl oL,
t he breakneck toh@thgmbmmeﬁ&echmegmm af nlsmﬁ_lolaatmﬁhb samafine] tbckuphdutring @7t he
et o Rk ROl b B0 BT O
shear 20  which is in engagement with the inner or blind side surface 64 and the adjacent area of
. the through bore 16, At this point the tulip shaped blind head 61 is fully formed and
- further movement of the shear ring 46 is substantially blocked.
As the magnjtude of relative axial force increases it reaches a preselected
magnitude at which the shear ring 46 is sheared from the guide portion 45 and straight
.25 shank portion 54 substantially across the shear plane Sp to define a central opening er
bore 68. It should be noted that the shear ring 46 is connected to the guide portion 45 by
relatively small fillet radius Rf. Thus the fracture will be initiated at that juncture
slightly above the shear plane Sp. The radius Rf is provided to preclude excessive stress
concentrations which could possibly result in premature fracture. Now the smooth
30 shank portion 54 is moved through the shear ring 46 at which point the retention portion
48 will begin to be moved into the sheared opening 68 of the shear ring 46, As this
occurs the first groove 50, which is of a smaller diameter than the shear plane Sp and




‘ring 46. Figures 4 and 5 show the fastener 10 in the finaP? {42894 ed
condition with Figure 4 showing the fastener 10 in the mninumgrip or

- wor kpi ece thickness condition and 15 Figure 5 showing the fastener 10 in
the maxi mum grip or workpiece thickness condition. Thus from Figures 4 and
- 5 it can be seen that the nunber of grooves 50 and crests 52 operatively
engaged wi t hwighgnsstear ring 46 will vary dependi ng uponpifgseyMer al |

t hi ckness or grip of the workpieces. In this regard the overall grip range
~of the fastener 10 can be selectively varied by providing nore or less
retention grooves 50 and 20 crests 52:-9Thus in the minimumgrip condition
shown in Figure 4, essentially two of the retention crests 52 and one

retention groBRes eheMRrNngeR i Hershier yag 4, willa greredinte e shensringviéa Nowi ng 46. |
Fi gure 5 showse iRecrtd 81, ldh id & aldhrdelRElatgBiSth &ltﬁ&ﬂeﬁgﬂﬂééﬂ&ﬂh}éﬂcwfﬁw kpi eces

20" and 22' being of the maxj mum total thickness he maxi num grip 25

condi tion of PAsETE 8% indhrhea ging Aty Wil baPrenghidnlp pngrgsment withythe radially iasasnt i on

crests 52 andsyfhicdfelopehith 62Q¢ &S smrh@wbn@mpﬁ%n&ﬁ%%%tmﬂm 44, shear ring
46. As the crests 52 are noved throggh the shear ring 4 % are

essential | y d&fwileeogs upheeip stopskouldsess agrsecibntleave gpp $hngld@5ﬁé &f the

retention grogié%sméﬂemeaenm@ﬂm%%momh&\e@wbeIﬁa%asyweb sto | ways be at
| east one retention crest renmal nin on he outer side © e openl ng 68

of 30 the she@Pﬂﬂﬁrﬁéﬂafsthﬁ&chwm@OF ﬁ@ﬁch(fﬁrﬂt@hélom?ofﬂhemgl% within
~the blind heagdafe tb fhe sleBf 1238 b amahé&n%n&da%fme&a%v@m e W th the

clanp and | ock_section 66 agflns rear e sur ace 64 of

wor kpi ece 20. ilanrsgpedo papgritide pvdics thegin Banked0 il be pieredat tprrelad06 WO
03/ 058078 1PCT4bi0 66 2R14BOinstdbhibdnplet@xpansi on of the opening 68 of the
shear ring 46 as it overengages the retention crests 52. The tapered
structure with the i ndPEhgithegnayraem oithereisptionpertion 43 dditignd onesfof e
retention cr %&&oﬁ%&%@Qﬁ@%e%ﬁan%fes@@fwﬁijﬁQF&&‘t%ﬁ%gé} e&@n@]@%@m provide

an addi ti onal | ook between the pin 14 an eeve 0 enhance the
resi stance offingHé Pigpres4andy ﬂb%ﬁleé‘ﬁten%19thﬁﬂ1élﬂ§P1ké\¢eﬂdi®nWAthtgw sane tine

the fol ded or@sh%ghﬁf&feﬁaﬁo@@mw Nirferurh Srigbr ol I&Qﬁmﬁﬁl%%n&k i @Peni ng 68
wll tend to resiliently spring back to ‘engag prOV|d addi ti ona
ret ent i onl¥ orfd@uwe 1 fhoyigithy: M%%W@ﬁ? Oéwg&@mﬁ'éhskﬂb@t ween the shear
ring 46 and . SHERA! tridid Aifin Bigubl 4 Mhalsheah BORE B3GR or g{z}sm?@ bore 28

provi des additional 10 significant resistance to pin pu ile
supporting CICéﬂfr‘é53@?Wﬁ%ﬁngagqﬁlmﬁlt@ﬂsh@gmm%wlﬂV@hdﬁneddmumot@d that as the

Shear 1119 4G,y hdl & dor 80D BIL ol el A0l SKRBDELL N o1 eeve

shank 24, the expanded portion eeve S ank re5| iently
- fastener 10 can be selectively varied by prov1dmg more or less retention grooves 50 and

-20 - -crests 52.

Thus in the minimum grip condition shown in Figure 4, essentially two
of the retention crests 52 and one retention groove 50 will be operatively engaged with
-the shear ring 46. Figure 5 shows the fastener 10 in the installed condition with
~workpieces 20" and 22" being of the maximum total thickness for the maximum grip _
'25 - condition of the fastener 10 and with essentially all of the retention crests 52 and
retention grooves 50 having been engaged with the shear ring 46. As the crests 52 are
- moved through the shear ting 46, they are essentially deformed or folded into the
adjacent trailing one of the retention grooves 50. At the same time, however, there will
always be at least one retention crest 52 remaining on the outer side of the opening 68 of
30  the shear ring 46 to provide retention of the shear ring 46 within the blind head 61 to
ncrease the strength of the blind head 61 with the clamp and lock section 66 against the
rear or blind side surface 64 of workpiece 20. In this regard, there could be a slight




spring back to return partially radially inwardly to grip2€ee3fr ring 46
~to ‘enhance the strength of the clanp and | ock section 66. 15 It can al so
- be seen in Figures 4 and 5 that the shear ring 46 and the support ring 67
- will be effective in engagenent with the shank bore 28 near the inner or
blind side surfaces 64 and 64' to radially expand the sleeve shank 24 .
radi al | y out waradlesso7st o fill the clearance at that area betnsansthe sl eeve
shank” 24 -and the bores 16 and 16' to further increase the strength of the
fastener 10. In this regard, the material of the support 20 ring 67 will be
conpressed to partially flowinto and {44 the area between the pin and
k 24 in that area into,engagenent

.~ sl eeve bore 28 t ex and e sle han

o TR e vor D AT S PRI G R B S A A P TS Do PeBie . doa
.fﬁrt lP;ler gnﬂangﬁstﬁbm mﬁdpﬁégﬁﬂtcﬁfemﬂﬂ?ﬂhﬁ%@msguﬁﬁﬁfeis Igﬁﬁﬁcds@&%n&ﬁf&ﬂeon ﬁG of
t he in ead 61. In t anene t of the pin s 40 r i t he
leeve 12, | neifim gt BealRorsteyany wsh PRRTIn TP Lp e Pertitat df net er
head bﬁreI 30 wa%baﬁé«ﬁtﬁespxﬁlfgwddleeveflﬁtoetnh@cpt%leremtaﬁ@omspﬁatlz@ﬁdpwémmaﬂt OL pin
stop shoul der .56 wi s].eeve stop.s r 34 t he .breaknec
groove 60 and B‘inr‘ihe's*&eﬁbe L%ddﬁl %“%@%%Ogéﬂﬁ?%ﬁfwwt%w%é wiirteq di st ance
such t hat Vmeﬁheﬁﬂ”tﬁq;@béhu&jfﬁﬁwﬂ kb@altodesrﬂleﬁ@yspﬁn@wcﬂ td dngdpe ftus prbdde axi al

novenent by tb‘glﬂ gﬁve st%ﬁfshoulder 34, the breakneck groove 60 will be

| ocated 30 su PP hi n the bore 3Q in the sl eeve head 26 such that
upon fracture of the b RldiBeEkK - clgfpitCeRiecnat: tRitkced thestdarhg #hiandpi N 14 at

the fracture groove 6 ener al | xte beyond. t he adj acent outer
surface of th&PEPERAE h‘@&h‘L?gﬂe ?ﬁﬁ%%@%%%%@%@ébaﬁg‘ | US02/ 38736 - 11
As noted tibe sihafsat :sﬁlaamstquilﬂgﬁom while@eporfing Ganky1eleatidadmnitis Rgati St t he
mat eri al ther%pﬁwéo be foId noved radially inwardly into the |ock

groove 58 e npted, thptps @“@Hﬁgdﬁﬁﬁvﬁﬂwpgﬁﬁmﬁ*bﬁ?ﬁsgt houl der 56 is
oriented rel akiph@ thoslédvathadl 24, b6 exgadg lb&‘ﬁoﬁ bERY BecSblahictRrwiB ifliags 36 such

as to assist in the radiall n ction; thus the materia

of sleeve stoﬁmgﬁmf#&éﬁﬂm@hp aﬂlﬁaﬁléﬂ%%wgfﬁﬁ E‘gﬁﬁi?ab&i*‘rr@&f‘@@%eatp?y

i nwardly and gehgtr afthabihnyip Mdtivasebiyn 66As previ ously noted, the sleeve stop
shoul der 34 can be annularly separated for_ an addltlonal sel. ected di stance

al ong the nnul ar sl i t- 180 alsoppseendy Figuigt 4 @dpdhad theshrananeifahibes t he

radially i nwagg cfrpﬂmymgmﬂ@&emmnédg@geﬁﬁmﬁmhe&M%ﬂ@s%@%%@i&p shoul der
34 into the Ioci %roove 58. course, the tapered sleeve 10 surface 36

defines the i pHadis PS‘F?;?H?Saﬁ“%ﬁa@é@a&ﬁe@@n‘i%s%?vééhﬁék%‘l@& Ltotvady 34 from
the radial | yiogmithd ddakdnBat BRAF dréa®atwRbn hbGesvh SRMR 24 #hd oY 04 4B 6 t he

material of the sl eeve stop shoulder 34 is sel ected
her increase the strength of the fastener 10. In this regard the material of the support
- 20 - ring 67 will be compressed to partially flow into and fill the area between the pin and
- sleeve bore 28 to expand the sleeve shank 24 in that area into engagement with the
- workpiece bore 16. Although this expansion is limited it does further enhance the
- strength of the clamp support and lock section 66 of the blind head 61.
In the movement of the pin shank 40 relative to the sleeve 12, the pin
25 . shank section 63 is moved into the reduced diameter head bore 30 and acts as a gui(ie
- for the pin 14 to assist alignment of pin stop shoulder 56 with sleeve stop shoulder 34.
- Note that the breakneck groove 60 and pin stop shoulder 56 are separated by a
preselected distance such that when the pin stop shoulder 56 is held from-fiurther axial
~ movement by the sleeve stop shoulder 34, the breakneck groove 60 will be located
30 suBstantially within the bore 30 in the sleeve head 26 such that upon fracture of the
breakneck groove 60 the outer end of the pin 14 at the fracture groove 60 will generally
| not extend beyond the adjacent outer surface of the sleeve head 26.




relative to the volume of the | ook groove 58 such that th& {&eROYr oove 58

will be substantially filled and axial novenent of the pin 14 will be
stopped at the desired 15 |l ocation generally when that filled condition
occurs, i.e. such that pin break at breakneck grove 60 occurs w.thin the

sl eeve head 26. Thus the volune of sleeve stop shoulder 34 which is
separ at ed fr ovo dsfassorsenai nder of the sleeve 12 by the taperRdsReiti on and
slit 38 .is generally equal to or greater than the vol unme necessary to fil
the lock groove 58 and adjacent area between the pin 14 and sl eeve 12. At
the same tinme, the axial length of 20 sllt 38, when utilized, is linited to -
inhibit axial shearing,o shoul der .34 and/or t he

ft sl eeve sto
i mpai rment of the pin éﬁ&%‘ﬁ?ﬁ@#ﬁﬁé@ﬂﬁ“dﬁf‘%ﬁ?ﬁ&?é‘my oafilsiiRler 34 as

separ alt Ied }‘ r OfateHigl m@i]mtoﬂﬁﬁéldéﬂform@e&hﬁ%ﬂly&%wécﬁy Yo th@?cﬁ e 5&nﬁ1 t§1(|;jl t2 638 Ih S
generally located within t i nes of the enlarged sl eeve = hea . The
sl eeve head 26°g Sricgergme s aéi?"&’t“i‘??%%‘g@d%ﬁﬁm%‘%qt‘gﬂgla%‘fﬁ" ey for

{ﬁd' ?I iS ex p@@sﬂggﬂee@@r stohiaensaridk2 3?811011 B@to%ﬁsi%pmm@hﬂl?@rfinvaﬁdly iﬁaé(ﬂﬁé gz med into
e loc roove us catin eeve sto qul der

subst ant i gISI y ety ﬂE‘arfEatWX?ﬁ ?f’é pt ‘I’i’é‘ﬁ‘r @3\}’ ‘&E‘“’%@ directed padiallyi a
expansi on i s irdtdy dn@dot Jdiﬁlyroaﬁhaﬁhy cwrévmﬁm?ﬁ&temhetsﬁ@ve%t@emldem by the
wor kpi ece bores 1%%%? efj-_!% iS not es entl t he fastener
10 coul d be “&&8° ]é’F?PIaS?t %Itaﬁf‘“ﬁdé ngliSelfet 5!’5‘8 arv%h tBe there is
a substanti al madmtai seg&atcdnaareﬁaﬁaeshﬁ&mplﬁa@fm1d&§acﬁbﬁ of @B ¢hatkBal o£8' and

sl eeve shank In this [9@838‘1 % enent of the unique_structure of the
f ast ener S‘S‘éved@gé]?qu 1 %Vﬂ%%qué?ﬁ‘rsenﬁlﬁf;ﬁpf’rﬁﬁﬂe"ﬁ? beari ng

stress w t1b th@fama@smrﬁﬁuwsagmﬁmt@m&@mpmuﬁiépﬁIMmal l'y 27 June
2006 WO 03/-.058078 PCJ/ US02/ 38736, -12 inhibit slippage in such clearance

appl i cat i ons. PalxergiPRfing gorien efdhe fis¥el/er . that different stop and | ock

structures could be US‘?&E%ﬁ&ﬁﬁ&ﬂﬂlﬁ:&ﬁh&ﬂ&ﬂ(ﬂ'%@l&éx}%sﬁ?%oﬂld@rﬂﬂsselécte&an be seen
fromFigures 4 and 5 that the éﬁﬁﬂ and | ock section 66 is

f
subst ant i al | y™aige Qihrrorumef the og¥e Yrsuch that Hig logk arpToi8WiHPEh strengt h

blind head 5 gibgntRlly Sidiandag gok@ndnfstaR: i014 Hide & Qﬁﬁ:ﬁeéeﬁredu can be
seen, that the clanp and | ook section 66 with the s rlnigpée46 IS

literal |'ylat Pﬁ%mpﬁ??é’faﬂwhﬂql%é1%4‘&96‘113‘31}%}%16&“0116'@th al@esk mum gri p

condi tion of obiBicBouts wittih e 51@@%&@2@&&3%%1@% oﬁ¢1&bét5tspshtaﬁleépsr4he cl anmp
and | ock section 66 to the sleeve stﬁg shoul d ~sonewhat

mini m zed. Thikichis saprgted fpp i sppiader phae deve b?s‘iYéFFétFPef@ papdit Fapabi | ty

of use over ajs\sbiRigEdual th aﬁg@atérlafahwvemm@néeeﬂm@ﬁﬂme Idak BlobRBsGhd P OF
m ni mrum total workpi ece thickness, the axial length L t he straight

shank porti on?dgeqt §re?’r1’ﬁW?ﬁ“i@d’m Y4png ﬁlée"F’ Sf-ndt thesamg tige, tP‘éﬁ‘gftl kogth ofias made
slightly 20 slit38, when utilized, is limited to inhibit axial shearing of the sleeve stop shoulder 34

~and/or the impairment of the pin stopping. fimetion,
The sleeve stop shoulder 34 as separated from the remainder of the sleeve
12 by the taper and slit 38 is generally located within the confines of the enlarged sleeve
head 26. The sleeve head 26 provides radial stiffness and resists any tendency for radial
25 - expansion of sleeve 12 as the stop shoulder 34 is deformed into the lock groove 58..
* Thus by locating the sleeve stop shoulder 34 substantially within the confines of the
sleeve head 26, such radial expansion is inhibited, The radial confinement of the sleeve
12 by the workpiece bores 16, 16' and 18, 18'is not essential. In fact, the fastener 10
could be satisfactorily installed with an adequate lock where there is a substantial radial
30  clearance between bores 16, 16" and 18, 18" and sleeve shank 24. In this regard an
clement of the unique structure of the fastener 10, to be described, provides a desired

magnitude of bearing stress with the engaged workpiece surfaces 65, 65' to substantially




greater than the width W of the shear ring 46 to facilitaf&mgR¥r. Wth
this structure, the shear ring 46 is brought into contact with the first
crest~-52 with mni-mal novenent of 15 the pin shank 40 after shearing. In
one formof the invention the pin 14 and sl eeve 12 were made of ferrous
materials with the pin 14 being made of a 1038 steel having a hardness of
around - Rockwelos/03gh740- 42 and the sl eeve 12 bei ng nade obCcHUDEEH3sSt eel
having a hardness of around Rockwell B 90-95. In this regard the outer end
section 24' of the sleeve shank 24 20 af, which formation of the tulip
shaped blind head 61 is initiated is gefferally annealed to a gradient of

reduced hardn -.Qf: g m@%{ rface of -
section 24' to %ﬁtgﬂl?]% {ﬁpﬁgt{hgness@g? t ghf'r%%%pwgn%ﬁ%%’?ﬁg&éréc ion 24'. This
facilitates tdiferenisiapiaad loglsiuehres coyfd helvseddisrsen the sleev4 62 pslran Hae enl ar ged
shank bore 28 and the | eﬁg@gﬁ L he tulip
type blind head 61 andft?%l%lrsg%ﬁ ude ELB?SB%H%%S%}@%&P?}%}#%P%%@I nI‘B%g%{;sng and/ or
splitting of theubstantigly thewdme fintlifarmdbragmbvidiug 2 Whifpen hiklsgrengthbliddibesk es sheari ng
of the surfsacg‘seggn&%d&g%g&ﬁ%grﬁﬂég feﬂerfl rmthe support ring 67 with the
[ e t plia

support ring Ing s p e. At the sane tinme, the anneal ed
mat eri al of  the suppoltrcanxbesgengthatihepldmpenyd Ipck sectinni Gpetith the shedvFing 4iis uct ur e

which facilit; qﬁg}hi BCSind W ) '?Jlﬂ{ilfn : . ank bore 28
and flow int oﬁ%ﬁgygtr ea egt.mpe%wflﬁgelu%%%ﬁ%ggﬁgﬁg eevgﬁ%gﬁtéong %%gpnot ed. In
this regard tHRgnretdibis gesultsiin fhe agitl distaneafrimthe clemp i loekoseetivg 66 trihy over t he

outer, end segtl] ' rneby t rg-i.gg f V. 24 in the
clanp and Ioclglgésvggtﬂ;%}]ﬁul %gﬁg%ﬁgd%ﬁvﬂgrge e{ijﬁ‘ﬁ&x@%cﬁ{i}%?@g E%lﬁgl n engagenent
Wi th the 20 Jiastenc? 0DGitViBe 03HBIEGOT 83 BET 2 u8d21i8 8ng6incliGngwmkynizek surface 64

is substanti al IX . U -gﬁggpg I : rength of
clanmp and | oc se‘%@fgltépnélj : n{)ap’é(g@%ﬁ%éﬁl %%%g?%%%@%é@;*@g%ﬁ Fhas a
beari ng ri ng pwrok pooyrnZg ismininpiged. dudreforoi thoaxinf lengtinlj wds nexdelslighfich is in
engagenent wi ut er r ki [ 5. whi Le, the . r ss. 27
provi des cl ea Sar%%gﬁ %ﬂ%erﬁgﬁy%‘ﬁeﬁﬁga&%’gé %@gfaﬁ%a\tﬁbsﬁaﬁ'i g@%tthdspsgﬁﬁ%’ t%B. Such
sl eeve head csnatringds isbraightngo gentest with the fusoowest 32nwithheinfrad mevnemenf afel d,
however, 'jlg iﬁw beS Jnﬁﬁﬁ’gﬁetrgﬁget .t he uni que construction of the sleeve head 26
provi-des irrprovg%l1 earing etween the ri ng portion 29 and the outer-
wor kpi ece surface 65 tlnonedimsbf bt inppeigethe pin 14 idsleerelfawae mhde oéngagi ng
surface of thg bear] L portj 29 .1 antiall | an and in 10
guadrature w Olfsﬁne‘r& orslgit!}%1 |p%ayb§{; glg(é%‘fﬁ estteg eV a%i&egs%;%o\ﬂuge a
subst anti al | yRedoweli G042 endf ihe decen ialgbryemils vii at 1604 dtee! votdgpibeclecssoff f ace 65. At
the same tinme_the W f [ ring porti as been,limted to
provide a rel ag%qn@&%l&heﬂ&ﬁ{: 905; Elgtrl#? ag(afdoqﬁe Jutel ShaRi8iioh 99 o%glegee es czi

~20 - at which formation of the tulip shaped blind head 61 is initiated is generally annealed to

a gradient of reduced hardness of from around Rockwell B 60 at the outer surface of

--section 24' to the full hardness at the inner end of the section 24'. This facilitates the

-initial movement of the shear ring 46 into the enlarged shank bore 28 and the radial
expansion of the shank 24 to form the tulip type blind head 61 and to preclude bulbing
25 - from column loading and/or splitting of the outer end of the shank 24. This also '
- facilitates shearing of the surface of the shank bore 28 to form the support ring 67 with -
“the support ring 67 being somewhat pliable. At the same time, the annealed material of
the support ring 67 provides a relatively pliable structure which facilitates compliance
with the engaged surface of the shank bore 28 and flow into the area between the pin
30 and sleeve bore 28 as noted. In this regard then the gradient of annealing is limited and
only over the outer, end section 24' whereby the portion of the sleeve shank 24 in the
* ¢clamp and lock section 66 of the enlarged tulip blind head 61 in engagement with the




“of load distribution substantially wi thout distortion of Eh&nee#®¥ portion
29 and of the workpiece surface 65, 65 . In this regard, the recess 27 is
joined to the ring portion 29 15 with a generally transverse contour
i nhibiting any substantial increase in the area of the engaging surface of
© the. ring portion 29 in response to the clanp force applied to the

- wor kpi eces 26vopadssg’d. It is believed that a bearing streggyapRpihed by the
ring portion 29 against the engaged surface 65 of a nagnitude near the
"tensile strength of the material of the 20 workpiece 22 will provide a
desired high magnitude of bearing stres§ Such a hi gh magni tude of bearing

stress will substanti Y, ze th I stance between the

wor kpi ece 22 gﬁgmﬁfe’es eﬁéé%“%’éa"ﬁ% ﬁ‘?l &ﬁ‘ sifyrthereohapecsthersgensth t hat a
 bearing surfaﬁﬂ:larﬂ:r@al&ksédﬁenbmarl ng ring portl on 29 providing a bearing
stress at installation of ar ound 40%to 50%.of the tensile

strength of the materi&® BtF‘slﬂW F%‘Te‘él%}&a‘ﬁshaﬂ beaging HRERAMIEFY P1HE desired

anmount  of beaamguaﬁﬁamﬂdneﬁwmﬂs neBgibdntent Wititthé Bht@tvior@liste i@k 6sbear i ng
stress with a | t ant |ncrﬁ in frictional force to resist sllppage of

the outer ~wolf ?:’i?cef? 27 provides glearames with fhe opfer gdge pidheyorijece ppowng;l8.
especial ly si gmuhfsleew&mtsacsdoﬂmﬁdﬂemegén‘émﬂﬁm%liﬂ @k ket i) wkiek, it ibet ween the
bore 18, 18 ]()) ‘\é@&?g ece, 22, 22' g geev shank 24. W)rkpl eces 22,
22" which the®¥ j}@lqgee@aift@gﬁog,o the EﬁVE e mPEEedheEig al s such
as the fol | owbddgeen %hné%lﬂbﬁ%anamtehw&eammass {oQeskst Eh%ﬁ;% Nmakis 58, 000
psi- and yield strength of 3 Oogheﬁfé and 6061-T6 al um num aving a tensile

strength of 4585H ﬁ%ﬁag‘&ﬁﬁw idhedesring grepgtiondy inwbs Y paneed i son of
t he inproved @Edﬁﬂfﬁwﬁ%@loﬁ@ﬁﬁél%ﬁ&lﬁtﬂ@%@é&@%ﬁ@@asuﬂa&an‘ﬁlﬂﬁﬁve head 26

and a typi cal otg}g‘d eve he is shown in Figure 4B and w ||
be di scussed. “‘g{? e ?‘F’é tﬁ“ M@?P%%Vé“@f &t the srag tiee g Widtha zi nc or

ot her sui tabl@fthmalﬁfglraigpbﬂmm%d&,n@lﬁﬁtémlpmm@%%lﬁi ?ﬁﬁhcﬂa&uﬁﬁ&tl ng al so
serves as a lu fgl‘l cant and reduces friction between in 14 and sl eeve

12 during i nsPtavadgtspbmienwpgnfialyafhey; dﬁﬁ’m%?ﬁg’ieé‘%ﬂ?m‘ﬁbﬁaéﬂﬂﬁh“ce

Frictional afﬁ@ﬁﬁﬁce@ﬂﬂfﬁﬁ@@Sfﬁlﬂ"’Msrég&d%ﬁ@cé@é@ﬁ@gmiéﬁ?otﬁénﬁg doktidiby coat of a
| ubricant such as Castrol Safety Film 616 nade Castrol.” Such | ubricant

coatings &t e WwsBEabHEmsTepe pofour whibting gy SPPFWF&&‘%"F%W iptheprseofgbt er surface
of the sl eevemgshanlrfdd oﬁmdnﬁmmrzﬁ&rz%oﬁse% tﬁ@clﬁuﬂ% @8 heeve. At the

same time because of the 10 magnitude of bearing stress applied by the
bearing ring PYFIFEREDILE b resistance will be substantially unaffected.

I't should al so be not eglistbidved B8 albefkg SRENBPEABy e fn@ PEENET0 2ERnitS
the engaged surface 635 of a magnitude near the tensile sirength of the material of the

- 20 - workpiece 22 will provide a desired high magnitude of bearing stress. Such a high
~magpitude of bearing stress will substantially optimize the slip resistance between the
-workpiece 22 and sleeve head 26. In this regard it has been found that a bearing surface

area of the bearing ring portion 29 providing a bearing stress at installatidn of at least
around 40% to 50% of the tensile strength of the material of the workplace 22, 22'

25  .provided the desired amount of bearing area. This then results in a relatively high |
bearing siress with a resultant increase in frictional force to resist slippage of the outer
workpiece 22, 22 relative fo the fastener 10. This is especially significant since there is
_éssentially no hole fill between the bore 18, 18' of workpiece 22, 22" and the sleeve
shank 24. Workpieces 22, 22" which the fastener 10 secures are typically made of

- 30 materials such as the following: (1) ASTM A36 steel having a tensile sirength of
58,000 psi and yield strength of 36,000 psi and 6061-T6 aluminum having a tensile
strength of 45,000 psi and yield strength of 40,000 psi. A comparison of the improved




performed by the interaction of pin 14 and sl eeve 12 and #5J4i8£0Qfpendent
upon any special construction of the installation tool. 15 In this regard
it shoul d be understood that the unique construction of the fastener 10

. for ‘formng the enlarged tulip shaped blind head 61 with high strength
‘clanp - and | ock section 66 can be used with other fornms of nechanical | ocks
at -t he ot herwenmsfossorFor exanple it can be used with a di pdrusenisrdsor m of
“internal |lock such as is shown in the U S Patent No. 4,627,775 issued
July 4, 1989 to Richard Di xon for Blind Fastener Wth 20 Gip- Conpensati ng
Means. It can also be used with a thre‘e”ﬁi ece type blind fastener wth an

A T Lt S R e e
used with blivedifcasteners having a swage type external |ock such as shown
0 U3 P N g i R S A B, ST
construct i on -msteried togatorddekotrasionesistiacd. Jhe platiPidosegerse b albligani adaccor dance
wth the JoL g R AT S B0 e e000 U0 0ol RO g gt 2o L1 10
B90- 95 'I'?(_)_ ckwe I don&iEient Mrfiznnﬁicee&ﬁ:ﬁﬁihaﬁﬂécﬁ 6 Heirder idhaedebethdee ef A8nD a.  Di- )
o 20 105t ) B OB RS R ek St 50,020
Beari ng Ri ngAsoeitngthre Bestded thaikiytier réduttidnGmfridorOdt Aedotet dnofcedPthOdldeven2 Sl eeve
‘Head 26Bear | ns%anit i‘l-eatslg thgborlgse fsr al.ng 90 @rorcigh g glgei:vg.nAg ae nge%i%ie%gngus%%if the
| “10 . magnitude of bearing stress applied by the bearing ring portion 29 slip resistance will be
.- substantially unaifected. ‘ _
It should also be noted that the lock mechanism of fastener 10 is
performed by the interaction of pin 14 and sleeve 12 and is not dependent upon any
--special construction of the installation tool.
15 In this regard it should be understood that the unique construction of the
fastener 10 for forming the enlarged tulip shaped blind head 61 with high strength clamp
-and lock section 66 can be used with other forms of mechanical locks af the other end.
For example it can be used wiﬂi a different form of internal lock such as is shown in the
UL.S. Patent No. 4,627,775 issued July 4, 1989 to Richard Dixon for Blind Fastener With
20 - Grip Compensating Means. It can also be used with a three piece type blind fastener
with an external lock ring as shown in U.S. Patent No. 4,844,673 issued July 4, 1989 to
James W. Kendall. In addition, it is believed that it can also be used with blind fasteners
- having a swage type external lock such as shown in U.S. Patenf No. 5,178,502 issued
January 12, 1993 to Shahriar M. Sadri.
25 One form of the fastener 10 has a sleeve 12 and pin 14 with the
- construction as noted and having design elements generally in accordance with the

- following charts:




at clanp force of 500 |lbs. Dianeter, Reduced Di ameter Bor &’ ##e3606 530"
.1595". Height H of Head 26.112" PIN 14 Material 1038; Steel Rockwell|l C40-42
Pull G ooves 44Crest Dia. .160" nax.Root Dia.150" mn. Splined Portion
430.D. of Straight Section Leading Portion 43" Taper .1630"-.1650"to 155"
Qui de Portion 45 Dia. Ds, Shank Portion 54 Dia. Ds. .1855", Lengt h LI

. 053"1855", w@mgbdseis. 050" Shear Ring 46 Di aneter . 250Gz . 033"
Radi us Quter Surface 62-Ra .037" Fillet Radius Rf ~.0005" Pin Head Segrrent
42Shear Plane Sp - Dia.Ds .1855" Retention G oove Portion 48 Length : 360" 8
Crests 52 Dia. Dc Doe 197" - '204" 8‘@Doves 50 D|a Dr - Drr 1625"

.1565" 27 June 2066V : A of Crests
52. Al ong Line §3 /2 Pltch of CrestsSBBEEIDSS" to P . 045" WdtH of Crests

52 We. 017" to WY . 023" .5 Thg diff €E[ENCES DeTwWeEn the Tasrener— f the
‘present inventidn a > . M\G\IM@L@EB‘ e fast eng’m@]&ﬂ griion 2 dill y seen in
revi ewi ng the drlaw 0 S ¢ h q5aste oplrei RgMIE- 7497 1n

Figure 7 the I\/Aql‘gee RLARNDE4A N Gusde®iRhicter 110 1 S [Shipuwk BAAdyi Ncl udgs a hol | ow
sl eeve 112 and g pin 114 in amrggsserrbl ed co dhggsonlwohor to :
install ation. Fijgure 8 shows fthe—fastener—t16—after—instatHat+od and 10

securing vvérkpl dce 120 and 122uge QfiTeperdn gri p.| englhoETPesttows the fastener
110 in 25°-35° 030" - .035"

Outside Diameter Dh Length of Taper
450" 030" - .035"

Width Rw of Bearing Ring | Area Of Bearing Ring
Portion 29 .014" Portion 29 .017 in?

Sleeve Head 26 Bearing Stress Of Bearing Ring Portion 29 of 30,000 psi
at clamp force of 500 lbs.

Diameter, Reduced Diameter Bore Dh 30 .1580" -
1595",

10 Height H of Head 26.112"

_ PIN 14
Material 1038 Steel Rockwell C40-42
Pull Grooves 44 Cresf Dia. .160" max. Root Dia .150" min.

15 . Splined Portion 43 | O.D. of Straight Section Leadlng Pomon 43' Taper
1630" - .1650" to 155"

Guide Portion 45 Dia. Ds, Shank Portion 54 Dia. Ds.
.1855", Length 11 .053" 1855", Length L .050"

Shear Ring 46
Diameter Dsr 256" | widt ws 033"
| Radius Outer Surface 62-Ra 037"
20 | Fillet Radius Rf - ,0005"

Pin Head Segment 42 | Shear Plane Sp - Dia.Ds .1855"

Retention Groove Portion 48
Length .360"
8 Crests 52 Dia. Do - Dec 197" - 204" |
25 8 Grooves 50 Dia. Dr - Drr .1625" - .1565"




the installed condition with workpieces 120" and 122' hav#h¢na28®nbi ned
t hi ckness for the maxi mumgrip. The hol |l ow sl eeve 112 has a generally
strai ght shank 124 of a uniform outside diameter which termnates at its
forward end in an enlarged protruding type head 15 126. Sleeve 112 has a
. central through bore which includes a shank bore 128 which extends

- general ly fowa®asspsngt h of the sl eeve shank 124 and comrmDuseasies
~proximate the enlarged head 126 with a reduced di anmeter head bore 130. An

annul'ar stop shoulder 134, simlar to stop shoulder 34, is defined at the
juncture of shank bore 20 128and the reduced di aneter bore 130. The bore
128 of sleeve 12—terntmatesyat—Tts —oppostte;—outer—end-+m—a—fhat surface

at Y r ,
of generally fulll wall thickpéaps:fegle dof pissesd dlasgLingdd3&’i bed. The pin 114
has an el ongated pin shank 149&“@&6@@%?5?&59& .h&uahead segnent 142 at
its rearward end (the blind bR o} astenéL—;igy;uan_4;4_has_a.pIurality

25 of annul ar pull grooves 1{%idth of Crestof?PWSIONE temet' 023"t he pin shank 140.
The pin head segment 142 has a guide portion 145 Which is adapted to fit
snugly within the outer end of the enl arged di aneter sleeve shank bore 128.
An enl arged di aneter hedifferepcgppetesn fhs fstseapbie prsrptinegmbmendfieacent t he
‘gui.de porti onpKaNAREB iPpeFhoterbhRbBbRhily Wah lleliswing hd Blabnhed G35 OF slightly
greater than the outside diameter of 30 the sl eeve shank %24. A | eadi ng
section 145 8fAGNBYLBJestensrinFigured 28 Indigug tihe MAGNA-BYEB blindfpgeten; t i al

insertion of s Howd@ndRERIRA hdifbwy et 12 abd'Epih A 8 2 GiaRERREq Pore 128.  The
pi n head segnent 142 incl| udes an,elon%gted reduced di aneter 27 June 2006 WO
¥

03/ 058078 PCTFUdsion por deinstaliatign. Jhgread sevethe fasting 4 ¢ sfisningtalptiohandh ext ends
rearwar dl yiof r ginlidpavosRRE md4391#&-&%%8.0%&5%@%&&@%3%&1&6%1 udes a
| |

presel ected nunber of ‘retention grooves ch are  separated by
retention crethednstaol comition withaparknisrel 28 ppd 4221 mying ngombinet thicknse ferct end
annul arly. HoweV&kim i.ke the varying dianeters of the crests 52 form ng

the tapered 5 surface Tine 53 and varying dianmeters of the grooves 50 the
di anmeter of the crestsThaplowplgvgl Boee & casplinsieigyedierdl2h pf ammibr m | n
addi tion, thesgL@mesetet WichEmhteat RORS AN End iR hd Gitrfd dih ves 150
and crests 153 ére subst anti al yeof uniforn1contou#§ ?ﬁ@qgr%geg%&gortion
148 is codhect®d to the shear ring 146 by a straight shank portion 154
which is of a dianet erskasars HaRediisl bAIRbERh hdifReld S8lihal i3y | N 10

e s ,

addi tion the gui de potion 5 1s connected to t ear ring 146 with
subst ant i al | yWhigigextends generally for the length of the sleeve shank 124 and communicates

- proximate the enlarged head 126 with a reduced diameter head bore 130. An amuular
- stop shoulder 134, similar to stop shoulder 34, is defined at the juncture of shank bore
.20 -128-and the reduced diameter bore 130. The bore 128 of slesve 112 terminates at its
-opposite, outer end in a flat surface of generally full wall thickness for purpose to be
-described. Z
The pin 114 has an elongated pin shank 140 which terminates in a head
segment 142 at its rearward end (the blind end of fastener 110); pin 114 has a plurality
25 - ofannular pull grooves 144 at the opposite end of the pin shank 140.
The pin head segment 142 has a guide portion 145 which is adapted to fit
- snugly within the outer end of the enlarged diameter sleeve shank bore 128. An
-enlarged diameter shear riﬁg 146 is located immediately adjacent the guide portion 145
and is of a diameter which is slightly less or slightly greater than the outside diameter of
30 the sleeve shank 124, A leading section 145' of the guide portion 145 is tapered to
facilitate initial insertion of the guide portion 145 within the large diameter bore 128,

The pin head segment 142 includes an elongated reduced diameter




sane.di ameter. The strai ght shank portion 154 and gui de péft¥"6#995 t her eby
.define an ‘annul ar shear plane through the shear ring 146. The guide
portion 145 and | eading section 145 are of larger dianmeters than the pin
shank 140. An annular pin stop shoulder 156 is defined by the juncture of
the reduced di aneter guide portion 145 and 15 the pin shank 140. The stop
shoul der 156 is generally planar and in a plane in quadrature wth the

| ongi tudi nal axis of the pin 114. A |l ock groove or pocket 158 is defined

by an annul aivaas@@es | ocated i nmedi ately adjacent the pip ,%g(ﬂ)gs%poul der
156. A generally snooth shank portion 157 extends fromtﬁe gur de portion

145. The shank portion 157 includes an annul ar breakneck groove 160 which
is located forwardly a 20 presel ected dil’stance fromthe | ock pocket 158 by

a shank section 16‘%% The fastener 110 is al so _adapted to be set by an
i nstal | ation EOGFEAERFRID PRIEAL K8 W¥chextepdsacapmardly fawbe shear fing48r he Upon

actuation of {ghevédgottiona4s Rtladds ¥ Bredoidctl nhlbes 85 refeSticRRRIY ' the pin
COFIL?m"I cI ogd on trﬁg sl %?&e%qgﬁghlkw%% When

114 and sl eeve 11 ?Jo a Pl% a [ :
the relative &%rgpEd BFEE%‘ P &sThegetention awates A9 Megrepn g atsad t he 25
shear ring 14Gnntiady. Hawser, bilie HeO8NR e HaRBkrs bathe b@st & A2 s gradially
outwardly _ad] a&gné{ﬁﬁ%q?l i nd side workpi ece surface 164 %o rm an

‘enl arged bdl b&F&H YaeHns fiameters o the grepves iOdhe diggagiat of thheresy B8ve shank
124 is band aanbB@bdes D0QFe RaEdBAkifSRC 1l MMitiod 3 erleSILSFAP] éoa%téae_ weaken the
area adj acent _the blind side workpiece surface 164, 164" to facilitate

bul bi ng in reeﬁ%ﬁééﬂ‘{‘ﬁwﬂ?@"%éﬁw°¢%é§2awﬁu§s%@1wﬁmfwmtmﬁ until the
30 bul bed blind head 1%@&@@@&@1@@%&&&@%%@2&&&ﬂgsbg% the outer
end of the sleeve shan t he magni tude of relative axia orce

k 24, As t|
i ncreases it PEECPEROTLIE I (sl ¢ dygie g% fps o isnpET e (isoRetd s36h- 18

magni t ude 1at  whitRA de}ids Pewk 145 AYonkdGed 15 1SR 146 Qith bGP e POT L1 ON 145
and strai ght Shgﬁé}? ortiBon 154. (I)\low?he st%%f% shan Stortlgﬁl6154 IS

noved t hr ough®¥45 r Theistigjsht shagk partionnSé pndasidemontion 145ctherehyidefinepor t i on 148

w || begin toaddglaFahvS dlandintd . REHR G40 _I;J;?&r [ wth the
shear ring 146 r_emai'n?n at Lltéfirzgaouterﬂen‘d oftg{ﬁg% S eel\ﬁglmgﬂg%d% 5 124. This
movenent of t fTEIGndee At B eeasbirmesrs thastbapinshanlsd¢9. pireangwed din stépe pi n st op

houl der 156 i : ' I S the
shoul der 156 @bBglagass iskiefifkh 6LWEjubiR oS0 H’Jdﬁ’&fl ldl]a%gter n@\?/dg&t}%@n ?ﬁs‘éaﬂﬁ S

mat eri al if the sl eeve stop shoul der 134 w ) pin stop
shoul der 156 PHPiB stk 14Q e stppherlderd 56 iswenerallg platar erd intaiptane our t her novenent

of the pin 11(ﬂaa<ﬂlﬁhﬁtﬂdﬁlqh619nﬁthﬁna§_laﬁ§é{ﬁhe;;hq-?ltwp{\ IL)gélﬁoﬁglgﬁ,%mﬁist hi s point

the magnitude of the relative axial force will 1 ncreas {0 'a magnitude -
at whi ch t he SEReIDN AR Ruplep erapvellocaisd inemesiately adjacethe pinestiprmildegt6ove 160  and

the instal | atdepnaBempbbabi pbusd 139 okBfis BB ac Yol 849 GLERhEN POrtion
148 portion 157 includes an annular breakneck groove 160 which is located forwardly 2
20 . preselected distance from the lock pocket 158 by a shank section 163.
The fastener 110 islalso adapted to be set by an installation tool which
-can be of a type well known in the art. Upon actuation of the tool, a reiétive axial force
+1s applied between the pin 114 and sleeve 112 to apply a column load on the sleeve -
shank 124. When the relative axial force increases to a predetermined magnitude the
25 .shear ring 146 will cause the sleeve shank 124 to fold or expand radially outwardly
- adjacent the blind side workpiece surface 164 to form an enlarged bulbed shaped blind
head 161. In this regard, the sleeve shank 124 is band annealed over a shank section
124’ to substantially weaken the area adjacent the blind side workpiece surface 164, 164'
to facilitate bulbing in response to the column load. This movement continues until the
30 bulbed blind head 161 is completed with the shear ring 146 at the outer end of the sleeve
shank 24. .

As the magnitude of relative axial force increases it reaches a preselected




~additional retention grooves 150 and retention crests 1522{W4Y"F28¥ engaged
with the shear ring 146. Figures 8 and 9 show the fastener 110 in the
final installed condition with Figure 8 showing the fastener 110 in the
m ni mum gri p or workpi ece thickness 15 condition and Figure 9 show ng the
- fastener 110 in the maxinmumgrip or workpiece thickness condition. It can
al so be seenwohabsserde bul b type blind head 161 i s sonewbkenusel/zarger i n the
m nimum grip condition of Figure 8 than in the maxi numgrip condition of
Figure 9 and thus is not of uniformconfjiguration over the grip range. It
can be readily seen then that the fasterfer 10 of the present invention is

20 substantially. i I I- [ t B ast ener
120 both 1 et VALAUE el 86 flhert AT (E ROt YRR £ P10
bl i nd head defhanegbripn lisheNow shwptraighl shaolc porectsk rm®6d theough thasleatrigant i al |y

uni f orm const o] t @Qg . | t he . tener 10.
This al so ass:izggtcai%&h@lég%s eaIIE e h?ﬁs%ﬁg?\‘gr%l?%e@%{o%g\%(}%?mgﬁ%?ﬁgﬁ and tensile
strengt h and the giivarrengildé aitl the sipapurgH 46 emanifngtahibe piter eidlof (REslekwe shamkyi ously -
noted the protjuding sle ead 26 of. : ; he. present.

i nvention ?s %14' gﬁ"éig{fosr eelﬂ%x?ft{g%%%?ﬁrogé’tg Wgﬁ?ﬁﬁﬁ%ﬁ%‘%ﬂ%@ﬁ%ﬁ%ﬁfﬁg| protrudi ng
head such asshotiderjbéengaghs tig sheadiop 2ifuldér dnpathiswenrothe tiateridl wbthé or s of

bl i nd héads f ' f ast S.LS.S [ [ B. In Figure
35 the o eovoieeh BB 134 ERMRARLENThOph BB iRensSe AL Bl ™. |07 O
shown i n phanpwket grodvantsis ladertwhivh\irthasmerearchtrof the 3l 1§ éredtivesedlidstmead , section

| i nes have be omtted fo i mli.cit arit. Thys it...can_be seen
t hat the out sflge‘ @lz%ﬂo gér‘ ‘%ntﬁlts)gg%thtge %%/%Jgg&g Oﬁlélgﬁfha%e ?’%algoé?fsvlgl Hgnrcae%?bey | ess
t han t he 19ut wiacrgoiivdpetvdnchEidpioshasi Bidwall hesderdd6 the Preakrerisgrawredb@net er Dhi

of the sl eeve, igad, 26,21, Jue2006, 10 931058078, PCTL K021 38736 - 19 of the

radially inneren arrng rrng portion € sanme as the inside
di anet er Dhhaddoibnd] ketensibregoeveh Bfidnd 26nticihustst B2 widreagaged weithabsshgat | S

generally of th e radial, . w dt nd . hence size t he..concave recess
e hovaver  FTa oA idto ot b HeBRSJICRTS RffediR bBHEOREA T o) T hor

t he beari ng r¥igge psitoiingythd A8enet 1 0fiathe mitimon @rif arwarkiidee thickdésal 5 wi dth Rw of
~the beari ri ng.portion was r oXi ely 40% of the radial width RRw
of the- bedt; nsarfitig sffirearndSEe BRBRIC TR e ihh ml FleBledt 0 ) 0o of
t he "wor kpi ectbgkniegs coRfitiora lickaR so WXeenathed tHEDAL th2d Blindiichd1 61 2250i2Rbati S t he
same, it can

e seen_ .t.hat t.he ari surface stress of .the hearing ring
bortion 26 r oEE G LoD SR Fen oLlpRih LRER EreSRuR i SRR ')
great er than Hipat 9 afd thdses f: af inifgrmt ¢onfigypatioh oo thik28p raakat i ve 10 to surface
. 165, 165'. This then ovi.des.a subst antiall reater resi.stapnce to -
“slippage between the%‘fa&é%eaﬁgfﬁﬁmg%n}i’?&i{hg@F%ﬁ‘%ﬁ%{iﬁe%Igsenttlﬂva?ﬂu%’éf ween the
sl eeve hezwl lsibstakially and uniquely different from the MAGNA-BULB type fastener 110 both in

-construction and performance. In this regard, as noted, the blind head defined by the

- clamp and lock section 66 is of a substantially uniform construction and strength over
‘the grip range of the fastener 10. This also assists the installed fastener 10 to have high
shear and tensile strength and high resistance to push out of the pin 14.
25 As previously noted the protruding sleeve head 26 of the sleeve 12 of the
present invention is of a different construction than the conventional protruding head
.such as the protruding head 126. A comparison of the two forms of blind heads for the
same sized fasteners is shown in Figure 3B. In Figure 3B the sleeve head 26 is shown in
solid lines while sleeve head 126 is shown in phantom and while the views are in a
30 sense sectional, section lines have been omitted for simplicity and clarity, Thus it can be
-.seen that the outside diameter Dh of the sleeve he_ad 26 is considerably less than the
outside diameter Dhh. of sleeve head 126. The inside diareter Dhi of the sleeve head 26




surface 165, 165'. The area of the bearing ring portion 297 f#e[2806
substantially reduced is still selected to provide anple strength to
resist tensile load and to resist localized distortion of the workpiece
surface 65, 65 and/or of the sleeve head 26. 15 In addition to the above,
“the reduction in the overall size of the sleeve head 26 results in a
fastener 10 wiowpgbtser wei ght and reduced cost. In thisepcegsweessae - axial
hei ght H of sleeve head 26 is the sanme as the axial height HH of ‘sl eeve
head 126. However, the overall area and hence vol une of the sl eeve head 26
I s consi derably less than that of sleele head 126 20 The followng is a

chart of typic conpar ativ | mensi ons _of the sleeve hea 26 _and 126 for
the same si zec‘]ii t?g@ﬁ%ﬁ%?g?fﬂ?ﬁﬂ@%%v@g%@ég@ sanpe p, thp 38t aEWﬁ’é Di anet er
Dh. 450" Qut si d®hhii of the kle¢ve Dbdd 15&2Tthﬁﬁrcbmvd¥bda@ 276y gena@tlh2f iB3eand ragialRi ng
Portion 129 Radjal dt h. Rw. 030" Radi ¥¥b%@ﬁﬁmﬁ 075", I nsi de..Di gnet er

Dhi . 385" | nsi d&* NP SIER T %‘i&’%“a"%’ﬁﬁ’f'éf thebsariie;ring PRRHDAHIS |y 1 9o
It shoul d be wigeitkilpathllchbmeliebsaritigais phitiak Wve $n fabt ih bies has tirrekal 10 coul d

30 be used with sl such as sleeve 12 but rud g head ‘such
25 ol eove Reatiith By of ff SuBbE PrErng yon a0 B HE s ur os of

~ the present IRRWHBBe&ﬁgﬁﬂQ@rQ&Q@QM@%ﬁEB@E&MM&%B:S&&Ghe— 20 coul d be
~utilized with sl eeve Vi n C i on. a fastener
“with a flush Wﬁ%‘e‘éﬁsé‘%g g%ﬁ? W ﬂiﬁ?’té?l% © Pyt © 3;?3’5%’ *m gri p
condition in. Eiagﬂé&a@gshﬂadeh&sdeﬁﬁﬂeaﬁngqmggﬁmbmwxenﬁﬁuibmmntsﬂé Figure 6
conmponents sim f ast ener .ven the sane

~nunerical 5 dé‘g*ag‘#é: 6%%“%5‘30 8 netg{tfg?n[tp% ﬂptg‘f befie Wgﬂ:’r"f‘%&q"%ﬁ%r "at.
Thus t he gbeneniuFack hed, 1@5* EThiCHSEbVids b Yubisla@ial A peatyi rbdist-0.04 ty sﬁ;@a@e nerally
e o T e el b e LSRR e oot bed
includes a hahfaeu16s)168Y ehd@ea eIt bRarRigfing Aot DY WHie siteeintially Aldh@agd openi ngs
16"a and 18 astﬂl selected to provide ample strength to resist tensile load and to resist localized
distortion of the workpiece surface 65, 65" and/or of the sleeve head 26.
15 In addition to the above, the reduction in the overall size of the sleeve
head 26 results in a fastener 10 of lighter weight and reduced cost. In this regard the
~axial height I of sleeve head 26 is the same as the axial height HH of sleeve head 126.
However, the overzall area and hence volume of the sleeve head 26 is considerably less
--than that of sleeve head 126.
20 The following is a chart of typical comparative dimensions of the sleeve

.- heads 26 and 126 for the same sized fasteners.

SLEEVE HEAD 26 SLEEVE HEAD 126 |

Outside Diameter Dh .450" Qutside Diameter Dhh .512"
: Bearing Ring Portion 29 Bearing Ring Portion 129
25 Radial Width Rw .030" Radial Width Rww .075"
Inside Diameter Dhi .385" Inside Diameter Dhhi .385"
Axia) Height [ .112" Axial Height HH .112"

A It should be vnderstood, however, that features of the fastener 10 could
30  beused with a sleeve such as sleeve 12 but with a protruding head such as sleeve head
126.

It was previously noted that the unique features of the present invention




10 wor kpi eces 20'a and 22'a, which have a conbined thi cknéédne&fiésenting
the maxi mum grip or maxi mumtotal workpiece thickness for the fastener _
10a. The holl ow sl eeve 12a has a generally straight shank 24a of a uniform
outside dianmeter which termnates at its forward end in an enl arged -head
26a. The enlarged head 26a, is of the flush or countersunk type. As such

' ~the head 26awoashsseat ed 15 in a tapered, countersunk boperp@itgran 18 aa in

the outer workpiece 22'a. The sleeve 12a has a central through bore which
i ncl udes a shank bore 28a which extends substantially for the I ength of
t he shank 24a and communi cates proximedd% the enlarged head 26a with a
reduced: di aneter head bore 30a. ,An annul ar . sl eeye stop shoul der 34a is

defined at th&oydbrattiljres voith slagyss bairg adiusigipad,cApstyeHot educed 20 di ameter head
bore 30a. The pin 1l4a Rash ARtk Mich 'erm&f?@mladi%g@owus@ﬁmu%mﬂat es in a-
head segnent 42a at its rearward end. The pin head segnent a has an
annul ar gui d'emaﬁwpﬁwi‘gﬁi’&ﬁigil@& %W@&g?% fhe e E’fgﬁnﬁm\ﬁﬁlﬁirﬁﬁthe out er
end of the enbapachkiRiRtEClkeSbRFoHENtS FIAYEIRNEL] 0 2bpividhe sAile RiMedtged

di aneter shear ring 46a prior to shearin iS..LP%ﬁ;FSg i.medi ately adj acent
t he guide Bor'ﬁ?séﬁqa%%mt'?ﬁ’@agq‘wnwgi’&s@é ter /&g yieeentsihat ¥F o ngat ed
reduced di anet@éntiallly 0OMBE Wil bARbé SRerRB/ didcmBedtBa cibd e Ghnsidarel] Phaiy té NSt al | ed

condi ti on extends rearwardly ,ﬁ({o shear ring 46a and includes a
presel ect ed nEMSEFAEEs ylERifETd @i;n%‘(ﬁ\?%s 50a which 30 are separated by

retention crests 52a. TR&idplo@Rd Fighte 6/ DBHEHstadA 16161 HE ShEnéRs £Xt end
annularly. An_ annul ar pin stop_shoul der 56a is defined b%}the juncture of

the gui de 27 bellew skotrel 2aendapip sHrrg loprtef/ipalisprdapraipes W 2pd18% Bn 45a and t he

pi n shank 140awwibhicbes 262 Md BraSwRb 1Bk MloaibBEChickiRerefletRtis R S@huR6a has an
end surface which is_gener al | planar. A |l ock groove or pocket 58a is

adjacent t heZ o nesxEpms foll Wekpicesghicknegs for the fastmen0aak neck groove 60a is

located forwardly a pres@hiessRevedRslat R @edallPiRaldishbikCids pOAKEbmD8a and
. defines the weakest section of the pin shank 40a and is _shown as

fractured in Ppgjds Eampterprhichdermipates ptifs fommsard pud 13 Agpaeerd bsa 26edthent o the | ar ge

di anet er shanlsmﬁ%rdqlea@f@, BB A%h BcolRé SR £ ROkBE A8 Heddvbd B ickhaped bl i nd
head 61 a which has the unique cl_anijgféup@ort and | ock section . 66a at the
1y

blind sidédSsuinfadersredpopnterin batepaiion B4ty ViR P> i t s shear ed
condition with the reteiiQfe 12a has a central through bore which includes a shank bore

28a which extends substantially for the length of the shank 24a and communicates

proximate the enlarged head 26a with a reduced diameter head bore 30a. An annular
sleeve stop shoulder 344 is defined at the juncture of shank bore 28a and the reduced
‘20 - diameter head bore 30a.
The pin 14a has an elongated pin shank 40a which terminates in a head
- segment 42a at its rearward end.
The pin head segment 42a has an annular guide portion 45a which is
- adapted to fit snugly within the outer end of the enlarged diameter sleeve shank b_orc;
25 - 28a. An enlarged diameter shear ring 46a prior to shearing is located immediately
-adjacent the guide portion 45a.

The pin head segment 42a includes the elongated reduced diameter
grooved retention portion 48a which in the preinstalled condition extends rearwardly
from shear ring 46a and includes a preselected number of retention grooves 50a which

30 are -separated by retenttion crests 52a. The retention grooves 50a and crests 52a extend
“anmularly.
An anmular pin stop shoulder 56a is defined by the juncture of the guide




10 portion 48 noved therein with the pin stop shoul der 5637 dfg2§% with the
sl eeve stop shoulder 34a and the material of the sleeve stop shoul der 34a
. being noved into the | ock pocket groove 58a to formthe forward, inner
| ock between the sleeve 12a and pin 14a. The pin shank 40a is shown
severed at the breakneck groove 60a and the installation conpleted. 15
Wth the faswemajpssiBa in the installed condition wth weckpsessss 20" a and
22' a being of the maxi mum total thickness for the maxi mumgrip condition of
the fastener 10a as shown in Figure 6, essentially all of the retention
crests 52a and retenti on grooves 50a have been engaged with the shear ring .
46a.. Again at as rete crest.52a.r out er, si.de of
the shear rin§ %@o@mﬁg‘m‘r{g@enlt“fhc}ﬁo%?sqaﬁg S gsf % %OP 12? §6\"7V|th| n the
bl i nd head 61hastan endlﬂtf&&@éndhhﬁgeamm@@tnhr oA lotihgrodde iompbckee 48k i6ddjacenti t h t he
cl anp and Ioc eSEC gal er i.nd, si.de rface 64' a of
wor kpi ece pmﬁﬁ? ﬂ?‘?‘%%‘%“ ul&ﬁtbr?%?cﬁ gv%%ag.dsdgcaf gé‘tﬂ“ﬁf 8f the
fastener 10 cpnaseﬂmtedrds&daelf;onﬁﬂmlpﬂq&bclteommédwﬁntehhawédkmEechmadtﬂﬁyppe f ast ener
10a with ap internal Loc at ter end and with the high strength
clanp and Foc%@%@@i A SRR, %ﬁgff% Sy uniform construction at the
~blind side end. 27 Juné‘hé_)&h%nﬂﬂ@:ﬂddﬂBﬁﬁ)Zﬁmﬂﬁﬁhier@&'ﬁ%ﬁeterzﬂanﬁbﬁeAI M5 1. A
~blind type f en for.securin f rkpi ncl udi ng an
outer vt kpi o2 ADFIE oS e sl SRl e B S SBIREB TR e havi ng
an inner si ddmﬁpmtfp@memﬁdmkrsécﬂsibm@ﬁaaathé\b]hidmmestxeewed:dnaw ng a through bore,
sai d sl eeve having a sI eve sha rtiaon, an enl. arged, sl eeve head at
one end, ‘a pin, said pi F&t@ﬁrﬂ‘égg“lggwwgﬁé’ﬁﬁé ‘108 HOP YRS IFIRNER o segnent
sai d pi.n 140 pdimﬂ«t&aﬂaﬁteﬂthareﬁdamtﬂmiuﬁ@oﬂmOth@@aneﬁgﬂgeﬂth&ﬁalbdrebtﬁpe of said

sleeve with s 0 cat ed. a end of i | eeve shank
portion opposs&‘f’gld%aﬂﬁmgﬁgeew/'é‘ o5 ﬁYeds Sﬁ”lé#aﬁ%hﬁ&gﬁ% Iﬁagt?‘“’ﬁ%&a pul |
section OppOSlbdoEetfgfdbm staitelfoph t:he lftﬁﬁﬁd :ﬁl&g[&]ﬂbetﬁébdtm&ﬁie&daﬁ.ﬂpbﬁl@f i pped by

an installatiqgn ereby a re iV ial forc n.b | i ed between
said pin and @?f’ AR IS §¥ ?‘?%‘tf%‘taﬁt"thﬁﬁfe%egf ?3%%%@@?‘3%16 insallada
- completed.
15 With the fastener 10a in the installed condition with workpieces 20'a and

- 22'a being of the maximum total thickness for the maximum grip condition of the
- fastener 10a as shown in Figure 6, essentially all of the retention crests 52a and retention
-grooves 50a have been engaged with the shear ring 46a. Again at least one retention
- crest 52a remains on the outer side of the shear ring 46a to provide retention of the shear
20 - ring 46a within the blind head 61a to increase the strength of the blind head 61a with the
clamp and lock section 66a against the inner or blind side surface 64'a of workpiece
- 20,
Thus it can be seen that the unique features of the fastener 10 can be
readily adopted for use with a flush head type fastener 10a with an internal lock at the
25  outer end and with the high sirength clamp and lock section 66a of substantially uniform
- construction at the blind side end.




15 sai d through bore of said sleeve having an enl arged boPé{w6rdfP®n in said
sl eeve shank portion and a reduced di aneter bore portion proximte thereto
and defining a radially inwardly extending sl eeve stop shoul der at the
juncture of said enlarged and reduced bore portions, said pin having a pin
~shoul der portion adjacent said pin shank portion 20 and being of a

di aneter | argeyostobsars t hat of said pin shank portion, a pcwustzegrsehoul der
-defined by the juncture of said pin shoulder portion and said pin shank
porti-on, a | ock groove |ocated proximtg said pin stop shoulder, said pin

head segnment adapted to engage said sl é&/e shank portion and to 25 deform

the sane to forma blind head opposi (g s@ifk sl eeve head in response to a
relative axial force applied bet vveel’r‘ga'l‘%i n and said sleeve, said pin
st op shoul der ladapt ed tAdlisdiypetastszsr thr sdceinga phirdity effvwoulipéiees incladigecnpi n head
-segnent havin .ar y : : er end of
sai d sl eeve s%‘é‘*ﬁ’i@”‘%@?‘%@%ﬁ“@@g’g{&f %&eg‘lgﬁ& %gg%&g%&geggﬁﬁ?ﬁ%%{% \ﬁgg% Iir}'!lé%uced

di anet er r et enile amfagpantapasing: connected to the end of said shear ring -
opposite fr.omsaid oute nd, of j hank portion, 27 June 2006 WD
03/ 058078 PCT/ US02/ 3873%‘3@?(313165?5?%@irng?%‘?‘}%%ﬁo%’orti on conprising a plurality

of grooves and crests, saidgléeste Bivamra stebveghal ppitielantdan lowlarngei sadve Iepdats ai d

sl eeve shank 1(1)eretnidon through said outer end to forma tulip shaped blind
head with a clanp ‘and | ock section at the inner side surface of the

- wor kpi eces at a presel epined magni tude of relative axial force and to be at

a position substantially,blocked f ﬁ%@lf !ﬂﬁ nner -side
surface, said shear ri ﬁ%d%lhga&lf%giqlﬁo e @%@ggé%%g‘%ﬁgéﬁn%hb%n 11éad segnent
at a | argér smghpdtidendafted te batocatel withirdaid boreod saideecebyitls saidpipheadshank
portion wll be noved .through.sajd sl e _shank porti iJ said pin

st op shoul der S‘fgﬂljﬂé%cgteggﬁ% sre %?gdss%egeps‘i%ogrﬁ&ﬂ?p gl% S%Jg%g%‘%'énq%%dai d lock, said
shear ring bei ng shear edd gin slesk paticiiesing ppahectivh eppelsie faom spbpnhepdi s f or med

in said shear ring havin resel.ect ed gjs meter .l ess. than the.di ameter of
said crests, Se&?e%ﬁ‘gadﬁi’%d @’hﬁﬁEPPp?%r%{’ foRee %t\‘?‘gldvh\?\ﬁeﬁ%a}r?g\%veerf}é%a 8F sai d
shear ring can be applied between said pin and said sleeve for installing said fastener,

15 said through bore of said sleeve having an enlarged bore portion in said
sleeve shank portion and a reduced diameter bore portion proximate thereto and defining
-.-aradially inwardly extending sleeve stop shoulder at the juncture of said enlarged and
reduced bore portions,
said pin baving a pin shoulder portion adjacent said pin shank portion
: 20 -and being of a diameter larger than that of said pin shank portion,
a pin stop shoulder defined by the juncture of said pin shoulder portion
and said pin: shank portion,
a lock groove located proximate said pin stop shoulder,
said pin head segment adapted to engage said sleeve shank portion and to
25 . deform the same to form a blind head opposite said sleeve head in response to 2 relative
- axijal force applied between said pin and said sleeve,
said pin stop shoulder adapted to engage said sleeve stop shoulder,
said pin head segment having an enlarged shear ring adapted to engage
the outer end of said sleeve shank portion,
30 . said pin head segraent having a reduced diameter retention portion
connected to the end of said shear ring opposite from said outer end of said sleeve shank

portion,




15 bl ocked said retention portion is noved more or |ess tRf KGR d shear
ring with said crests engaging said shear ring to forma |lock at said
bl i nd head, said pin stop shoul der and said sl eeve stop shoul der havi ng
~engaging surface neans for directing the material of said sleeve stop
shoul der substantially radially inwardly into said |ock groove to | ock
- sai d.pi n andwoaB/essest eeve t ogether and to 20 finally forpaeustsisssur f ace on
sai d sl eeve for stopping axial novenment of said pin through said sleeve.
2. The fastener of claiml1l, with said shear ring adapted to shear materi al
fromthe inside surface of sald enl ar ged "bore portion of said sl eeve shank

portion to forma sup i.‘IHBE corrpressed by

~said shear ring in sai %9{2‘% \‘%ﬂo}t'slﬁnﬁﬁilﬁ%§ Ion %céljoﬁ%sﬁnﬁdneérg side surface

~of ‘the workpi eces and ﬁlsi@ﬁﬂpma@bteéalbdmoeddaMpSMdedveslienqunon 3. The

fastener of c L I I o enerally
h@dugﬁ gmdh e&’@n@t@&ﬂmsd Salpgg'glﬂllﬁ hQa%V\tfl g%r lo%f; eg? n[g

uni form hardnesswW th a section o ceve shan ion he end
engaged by sabtdhedtrsnside jurfacetodthe mytipicens ath pebledéd maegliicieds fehtidresd t 0

faci | tat es MOMRIRAL 1 B0a nollb bRk thfkd MOnffl hooBh AL 476 shor @ porti on
of said sleeve sha port’ on PRt T At on of Tornaton o mnaldtullp
shaped bl i nd- fideeirfacs, The fastener of claiml1l, with said shear ring adapted

to shear material 27 J ar e%f/}%gd%%g%gzr%dngg %ﬁgﬁ%?% entd fromthe

.inside surface of sai S ANk portion
to forma suh@qwrmagmmdg Oﬁwetahvesmablfmmhauebyaaxdm dhmﬂmﬂmormlﬁb&seddby sai d

shear ring i V. ﬁg i nner e, surface of the
. wor kpi eces aﬂt(}j’[%ﬁ gldssar Sﬁ %H%é R&Pgérlr%&% % I SRREP G %Sls‘"‘e"‘“'ﬁ"a sl eeve
shank pori® orshblddengﬂbfms;mcglecler ally uniform har dness with-a section of said

o cove shank portion, S, SORRIEA e U RSB RIY, 3

gradi ent of reduced har ness e eari ng

i nsi de sur f acfermeed in Rl stieae nhgahaying alposdectrd dizineter b thantha daietkr sfgajort ring. 5.
The fastener cg claiml, with said shear ring adapted to shear material 10
fromthe inside Surface of said enlarged bore portion of said sleeve shank
portion to form a suppesdpiniskagk partion is motkdsuthpervemernt ofgatichagrigonpr essed by
sai d sheaje ri ortio at. the_i nner de surface of
t he wor kplfsec eﬂsf&lééd}aiﬁ%t&uoﬁ k’?‘ﬁ&* s gé?% anp” O&IgP ‘%he%r@f’g i d sl eeve
shank porti orcr&selen@gmg saadg:eaemgtdfymumloﬁmtmxdlﬂnﬂrhwe with a

said pin stop shoulder and said sleeve stop shoulder having engaging

- surface means for directing the material of said sleeve stop shoulder substantially
radially inwardly into said lock groove to lock said pin and said sleeve together and to
20 finally form a stop surface on said sleeve for stopping axial movement of said pin
through said sleeve.
2, The fastener of claim 1, with said shear ring adapted to shear material
--from the inside surface of said enlarged bore portion of said sleeve shank portion to
form a support ring with said support ring being compressed by said shear ring in said
25  -sleeve shank portion at the inner side surface of the workpieces and as a part of said |
* clamp and lock section.
3. The fastener of claim 1, with said sleeve shank portion being of a
generally uniform hardness with a section of said sleeve shank portion at the end
engaged by said shear ring having a gradient of reduced hardness to facilitafe movement
30  ofsaid shear ring into said enlarged bore portion of said sleeve shank portion for
initiation of formation of said tulip shaped blind head.
4. The fastener of claim 1, with said shear ring adapted to shear material




15 section of said sleeve shank portion at the end engaged’ BYe<AP¥ shear
ring having a gradient of reduced hardness to facilitate novenent of said
shear ring into said enlarged bore portion of said sleeve shank portion
~for initiation of formation of said tulip shaped blind head and for
shearing of material fromthe inside surface of said enlarged bore portion
to formsai dwsuppswis ring. 20 6. The fastener of clai m berkdbhssal d crests
‘of said retention portion increasing in dianmeter rearwardly fromsaid
shear ring. 7. The fastener of claiml1l, with said crests of said retention.
‘portion increasing in dianeter and wi % rearwardly from said shear ring.
8. The fastener of .claiml, with the outer workpiece nmade of a netallic 25
material havi 'ﬁﬁmgf‘et spidace of aidspiaresd bose portimert gtid depvershgmis norfise fo sai d

enl arged sl eeﬁﬁmB@ﬁ}ﬁo@ﬁh@@it@hi@su@ﬁo@ttrﬁi@géii?coi‘%%seaﬂfjsaﬁ@éﬂeé}%ginrsﬁiﬂg portion
at the radial outer end of the underside of said sleeve head adapted to

| . A
engage the of:}%/f‘éF shapkipordon gt the &g siqeijrtage pldhe Rskmpreerd s arplssihg porti on

havi ng a bear ilagp aidesckizesivh,di ng a bearing stress with the 30 outer side
surface of _at |east around 40% to around 50% of the tensile strength of the

material of the outer Y H§STeRakAcHonBemg Fpeareraly ynifomberdass Wi &h vi el di ng

of the outer seshidd®fsdid flawesiamepdiion’at hEeddhtdoQ by e ks ridhaviipe 2006 VO
9. A hlind type fastener for securing a

03/ 058078 PCT%J[??OM%%@G -2 i or .

plurality of H&HRIHP ed Hithigoilitate shrating of msterial TEwpthp wgidegfass obut er si de
surface and mid.medmﬁm@p@fmvﬁa Bthipner side surface conprising: a
hol | ow sl eeve_havi ng a_t hrough bore, 5 said sleeve having a sleeve shank
portion and ah enl ar gedhsfegeireohrlaiy Layithsad skegeringpdmtisd to sheprmasgral havi ng a

pi N shank 190r &M e R e Burhicdlofiaia nIHSM R portda oflsaf deevesdiaitkoRBh td on adapt ed
to be located wthin said bore of said sleeve with said pin head 10

segment | ocat®¥H? & Furperbring itpidsuprart spgkaing comarsrsedbr widshedpriaste sai d

sl eeve head, gabéshpikpositARKID AhérsRB sV dTthedviiideesSRE b PRQPRAFI te from
said pin head segnent and adapted to be gripped by an installation tool

wher eby a rel SRk a5°U0%r ce can be applied between said pin and said
sl eeve for installing $RiskefedBin®peion S:algbr R bbheSiPMioRA hidRk i ng a
breaknec k 19 ' Osgc\:/ti%n ((:)ig sr;ir:ies(l:éeirens anskaialo?tiog la{tl tLe end engaged by said shear ring havin |
g ga

-gradient of reduced hardness to facilitate movement of said shear ring into said enlarged

bore portion of said sleeve shank portion for initiation of formation of said tulip shaped

blind head and for shearing of material from the inside surface of said enlarged bore

portion to form said support ring.

20 6. The fastener of claim 1, with said crests of said retention portion
-Increasing in diameter rearwardly from said shear ring.
7. The fastener of claim 1, with said crests of said retention portion
- increasing in diameter and width rearwardly from said shear ring.
8. The fastener of claim 1, with the outer workpiece made of a metallic 7
25 - .material having a tensile strength of a preselected magnitude,
| said enlarged sleeve head being of a protruding type and having a ring
portion at the radially outer end of the underside of said sleeve head adapted to enpage
the outer side surface of the outer workpiece,
_ said ring portion having a bearing area providing a bearing stress with the
.30 . outer side surface of at least around 40% to around 50% of the fensﬂe strength of the
material of the outer workpiece and 1o greater than that at which yielding of the outer

- side surface and/or ring portion occurs,




15 section to the remainder of said pin shank portion, safP8J¥%r8%h bore of
sai-d sl eeve having an.enl arged bore portion and a reduced di aneter bore
~portion proxinmate thereto and defining a radially inwardly extending

sl eeve stop shoul der at the juncture of said enlarged and reduced bore ,
portions, 20 said pin having a pin shoul der portion adjacent said pin shank
porti on andwseisespesf a di anmeter |arger than that of sairdrpsnssiank
portion, a pin stop shoul der defined by the juncture of said pin shoul der
portion and said pin shank portion, ﬁng groove | ocated proxi mate said
pin stop shoul der, 25 said pin head segrent adapted to engage said sl eeve
shank portiongnd to I to.for nd head. osite said

sl eeve head i ngar esponsg@ i rgaﬁtgﬁ?q\%% Seca]%%?prp?% tE ‘5‘55‘?1?“ %@‘gﬂ%@n said pin
and said sl ee\p@;ter‘s'eaﬂipiemhnwsgmumhsidlémh&aceadammbrmrkﬁagﬂgemgmﬁn&l eeve stop
shoul der, sai nt having an enlarged shear ring adapted to
engage 30 thgﬂ%ﬁ%@@?&ﬂﬁﬁgﬁyeald sl eeve shank portion, said pin head
segnent having a reduc@@mﬁnamBWehwngm@mmgmmm@prt|on connected to the end

of said shear ring opp m sakd o nd of s l,eev hank 27
June 2006 \AD 03/ 058078(3%%‘%1?%%8%7%; Ve 5%%‘5‘6’8%“ aﬂfﬁaﬁeﬁfﬂ?‘%ﬁ i portion
conprising a phesed ity of grooves and crests, sald shear ring adapted to
be noved into said sleg¥§}shank portion through said outer end to forma
tulip:-shaped blind hea th a clanp and | ock section 5 at the inner side

surface of the workpi ee@@piaha\angWMﬁaﬂcpwwbnma@mbihhehaségtndhekaiﬂ;bme axi al

force and to dfro novenment
at the inner "si géorg%r@aéatgggﬁggéﬁ - ?afd%moé %@EFV?W‘E]?“E g 44 from sai d
pi n head ds€@gnesgmesitioa@ted hfathcg@ﬂ oﬁagiﬂdeummﬂﬁpoﬁmhappow& saws&bvefheidge wher eby

sai d pin shank portion moved 10 thr h said eeve shank . portion
until said pin stop sho\%%nsmgk A bagne 4oyl Boglfoc%e %?ﬂﬂﬁi‘é o form

said | ock, s asagn:shtaaa‘t adaptadtotbe igriygped bﬁarlﬁﬁalaﬁdsm& whesheislaptanil dfer eby an

openi ng is id sh ar ring, havi resel ected di aneter |ess
than the di a %L?hEd e %‘éeen o an& shit sidove it indtaiRng Satd thstencr,

said pin shank portlon having a breakneck groove connecting said pull
15 - section to the remainder of said pin shank portion, _
' said through bore of said sleeve having an enlarged bore portion and a
-reduced diameter bore portion proximate thereto and defining a radially inwardly
~ extending sleeve stop shoulder at the juncture of said enlarged and reduced bore
portions,
20 said pin having a pin shoulder portion adjacent said pin shank portion
-and being of a diameter Iarger than that of said pin shank portion,
a pin stop shoulder defined by the juncture of said pin shoulder portion
-and said pin shank portion,
a lock groove located proximate said pin stop shoulder,
‘25 said pin head segment adapted to engage said sleeve shank portion aﬁd to
deform the same to form a blind head opposite said sleeve head in response to a relative
axia] force applied between said pin and said sleeve,
said pin stop shoulder adapted to engage said sleeve stop shoulder,
- said pin head segment having an enlarged shear ring adapted to engage
30 . the outer end of said sleeve shank portion,
said pin head segment having a reduced diameter retention portion

connected to the end of said shear ring opposite from said outer end of said siceve shank




15 as said pin shank portion is nmoved with novenent of saft/@¥Red¥ ring
“blocked said retention portion is noved nore or |ess through said shear -
ring with said crests engaging said shear ring to forma lock at said
bl'ind head, said pin stop shoul der and said sl eeve stop shoul der -havi ng
~engagi ng surface nmeans for directing the material of said sleeve stop
shoul der subsioasnssekl y 20 radially inwardly into said | eckugeense to | ock
said pin and said sleeve together and to finally forma stop surface on
sai d sl eeve for stopping axial nnvenengmgf said pin through said sleeve,
- said sl eeve stop shoul der having at |eaSt a portion thereof radially
separated from,ga.fadially confronting portion of said enlarged bore portion
whereby radial inward novement of the material of said sleeve stop

shoul der by said pin staprealieuperion eemutiging apiuralityaf egovendnd caeiisal expansi on
of said sleeve stop show Slef v adaplh Rt SibvediRlb b liBeys WRRK RA5E | ON adapt ed

i ; ; i
~to be severed at said breakneck groove at a relative axial ftorce of a
presel ect ed nEEk Hifeoug gad te formiditipsdingd Mingiiead iéh 4 dampasdilagly sectivre mat er i al
of said sleevg i&diAR:r SROMART o rHBLRNISRLL of ﬁﬁgsegét?@fﬂg e kel Do S21 d sl eeve
stop shoul der |ocated generally wthin the confines o salg enl ar ged
sl eeve head whEeapltobs g anosision e pmialloilocked fone fusthberandvemént biithd ineel as sai d
sl eeve stop ghowlmler is deformed into said |ock groove, said sleeve head
having a presel ected axial |length, 27 June 2006 WO 03/058078 PCT/ U802/ 38736
27 said breakneck gr®@is\sheassingifaptotigte shearepfrerd eaidpimihenddbegmesnt asbam axi al

di stance frOmﬁggﬁaiﬁ&%°9ﬁ£8¥§@&@E#%@Mfg%f%ﬁﬁﬁégﬁ?ﬁﬁﬁﬁ’Eﬁﬂhgﬁgvﬁroove in

response to application of said esel ec axi-al " force is

i nhi bi t ed 10 s athepugheseidrplpay stk portios uplf sdd binistep shpulder cabdgys sigiskdevestopsai d

presel ected Sgaxhak, bofiRGhidiogf said sleeve head for finally locating said

| ock groove and sai d breakneck groove generally within the confines of
said sl eeve head. 10. sHdshsanynghrng shefared kerpsmagheanplede véaictly arapetisgisf sai d
retention porgion; %ﬂﬁﬁ i k ' [y rdl y. from said.shear ring.
11. The fastener of ¢ a§ﬁ1 ggﬁ?%ﬁ ?ﬁ?ﬁhﬁﬂgééé*ﬁgﬁﬁmsfaﬁﬁﬁgi%h%%fng at | east
a 10 portiorcrgstiereof radially separated froma radially confronting
portion ofssaid enlarggd.:qhar 1O g@ﬁr Lal i rd .novenent of

t he nater?al of said g%epvglggggg&éﬁggp ervﬁgxgégﬁﬂgfﬁ%gﬁ%%ggﬁ%ulder IS
facilitated aretkedraidattentiopaprsipon myvedyairelordbse Bueigh sapshesirop witbsaid s

i nhi bi ted.  12coiRfpafias L8N Hkathg & Bk o WiskEoifiGoLut er vor kpi ece made of a

metallic

said pin stop shoulder and said sleeve stop shoulder having engaging
surface means for directing the material of said sleeve stop shoulder substantially
20 . radially inwardly into said lock groove to lock said pin and said sleeve together and fo
finally form a stop surface on said sleeve for stopping axial movement of said pin
through said sleeve, said sleeve stop shoulder having at least a portion thereof radially
‘separated from a radially confronting portion of said enlarged bore portion whereby
radial inward movement of the material of said sleeve stop shoulder by said pin stop
.25 shoulder is facilitated and radial expansion of said sleeve stop shoulder is inhibited,

7 said pin shank portion adapted to be severed at said breakneck groove at
arelative axial force of a preselected magnitude greater than said magnitude for moving
the material of said sleeve stop shoulder into said lock groove on said piﬁ,

said sleeve stop shoulder located generally within the confines of said
30  enlarged sleeve head whereby radial expansion of said sleeve is inhibited as said sleeve
stop shoulder is deformed into said lock groove,

said sleeve head having a preselected axial length,




15 material having a tensile strength of a presel ected nagh/¥gd8% said-

-enl arged sl eeve head being of a protruding type and having a ring portion.
at the radially outer end of the underside of said sleeve head adapted to
engage the outer side surface of the outer workpiece, said ring portion
having a bearing area providing a bearing stress with the 20 outer side
surface of atwdmsaswsaround 40%to around 50% of the tensichesessength of the
mat erial of the outer workpiece and no greater than that at which yielding -
of the outer side surface and/or ring_pprtion occurs. 13. A blind type
fastener for securing a plurality of workpieces including an outer

wor kpi ece having an outsﬁabfemﬂﬁcksgﬁévasﬁngqaﬂteaa QBB i SRR ExARVI NG an
inner 25 side, surface conprisin ow sI eeve having a through bore,

 said sleeve hé’%ﬁfaﬁbefé’ﬂé?aéjelf?@‘@l’i%(ﬁ gﬁ‘é’rytdﬂs&ﬁﬁ%ﬂés%b@ﬁgaﬁwﬁé‘am@%%% head at

one end, a pi Appl@&ichal shidpraseRavd MshnRudeioRaxsd &de iPRLIbi@) and a pin head
segnent, said pin shank portion adapted to be |ocated wthin said bore of

sai d sl eeve with said pHfmasEyD sgiakfesee beinggersgeliyieqyahio saidgregtlectsdi d sl eeve
~shank portison aﬁwna@htc@smmdevsh@a\fﬁ 88 decatint sAidN6 k200 WP sQééQé&QcYcB

PCT/ US02/ 38736 _28  said pi.n_shank portion ghaV| ng a pull section opposite
from sai d pi nEHE%PEDY ¥in the epndiees of wil desvadsadyr i pped by an installation
tool whereby aorelati VQ‘h@fﬁbt@ﬂerf)ﬂ:'leﬂﬁQ Wil kaid 8redP Bt dafideBRioWpGRosai d pin and
said sleeve for installing said fastener, said pin head Segnent adapted to’
engage said sMEEGEIEAFiRcfERRPEHlAmR i shesr deg orm t he sane to forma blind

‘head oppositeisaid sl egx{@fa&aﬁﬁoﬂc&nﬁesﬁm&asieaze%toﬁa%@idef/&mgéﬂ&ktaf orce
applled bet ween said pin_and said sleeve, |ock nmeans operatively connected

w th said ¥l ee%onafh%re%faﬂdeﬁl}fsmaﬁteﬂ@%adadﬁqllbjﬁ@nﬁmw m&%@éwdseala&e | eeve and
said pin at ab&éﬁ&iﬁ&rﬁﬁrﬁ@r&b@r@a&@%&ﬁhv@ﬁ&% BRG] oﬁéaﬁesye@va%g said pin, 10

sai d. pin head segnent having an enl ar shear ring adapt 0 engage the
outer end of § eféﬁ%@@@%ﬁ%ﬂﬁl@%%f%ﬁ‘%@“%@ﬂlﬁbﬁmman P&ﬂ@ékﬁ‘t&ls@n\et er than
said bore at gRgiqe iPhPlie€nd, said pin head segnent having a reduced

di aneter retention and ﬁ]l’l ppi ng - portion connected to the end of said shear
ring opposite 13.r om sai dhofgttener gglu?, vgditep outer workpiece made of @ metallic

15  material having a tensile strength of a preselected magnitude,

said enlarged sleeve head being of a protruding type and having a ring
- portion at the radially outer end of the underside of said sleeve head adapted to engage
the outer side surface of the outer workpiece,
said ring portion having a bearing area providing a bearing stress with the
20 - outer side surface of at least around 40% to around 50% of the tensile strength of the
- material of the outer workpiece and no greater than that at which yielding of the outer
-.side surface and/or ring portion occurs, .
13. A blind type fastener for securing a plurality of workpieces including an |
-outer workpiece having an outer side surface and an inner workpiece having an ner
25 . .side surface comprising:
a hollow sleeve having a through bore,
said sleeve having a sleeve shank portion and an enlarged sleeve head at
one end,
a pin, 7
30 ' said pin having a pin shank portion and a pin head segment, said pin
shank portion adapted to be located within said bore of said sleeve with said I;in head
segraent located at the end of said sleeve shank portion opposite said sleeve head,




15 sl eeve shank portion and adapted to grippingly engage 3&iWedhéhr ring,
said shear ring adapted to be noved into said sleeve shank portion through
said outer end to forma tulip shaped blind head with a clanp and | ock

section at the inner side surface of the workpi eces at a presel ected

magni tude of relative axial force and to be at a position substantially.
‘bl ocked fromwamstossers novenent at the inner 20 side surfratesozssmel shear
ring adapted to be sheared fromsaid pin head segnment at a |arger

magni tude of relative axial force whereby said pin shank portion will be

-~ noved through said sleeve shank portion until said sleeve and said pin are

~at ‘said predeterm ned RSPk 3N oSBvELe b LR beci@ K ndsait BRf i sai d shear
Ting being sheared acrossba Sshegr ?)I anegv\/ﬁereet():y goﬁpospee%%g |sma?agr med in

sai d shear ri HeguvalanA gdantep tehweippad by anfingtaation topledhsrebharslativeeaxipl fomest er  of

said retentiQhy ROphidBetwdsh SRIpth A Kai® AR 1o sl sah SraffRYEd W th nmovenent
of said shear ring " blocked said retention and g[lf ng portion is noved

KE! o
more or |ess through s&néPhexsesrsnt adppierl tanezage sajislentd shankmotigh el 19ai d shear
ring to forsm %ei}oﬁmiﬁe%%?gmglbﬁiﬁkﬂh@g@%%osi&#aidIl@&}ﬁ:hgarﬁ%nﬁfm Slephid 13 Wi th:

said retention portion conprisin -plurality o and crests, 27

June 2006 WO @BAIBe7@lied MORUSIYiBgRsEdsikercas said pin shank portion is
moved with movement of jgaid.Sheakivkly ehnellOriadiaSRbG e LG il 8Py tion

~being noved . nore or less through sald shear ring wth said crests engaging -
sai d shear ri dgnileckibetwermsaidaiaeveand said pin B 4 prefletemaivkd pegtionTieevetmssidener of -

claim 13 w thyeg, %ﬁ]dgldrgﬁ‘g ention:portion conprising a plurality of grooves
and crests, said pin 1ank portion is noved with movenent of said shear
ring blodRed said ret &34 pinheadsranienirhaniog rrpentanged sheaoing 2daptdd ésengeder ough sai d

shear ring W tf oAk o%aﬁﬁﬁe%v@gﬂmoggnm&@%?mog& aan&cgéqaﬁéﬁ% ?orLOCk at

said blind head, said crests of said retention portion a di ameter
great er than 8kpid outeengr esel ected di aneter formed in said shear ring and

of cl aim 13, with saf d°Lhaare s dhenltaah SRl MRt bBfhon Mt et TF "
i nsi de sur f aceortién eapagied ¢ the end of spildshery ting omrsitedomsaidgutst ead vbsaghank porti on
to for ™ 455 uRgRE pabik Bkt aBBlefl o HBRALY o dalihaliShdlPrifiO P eSSed by said
said shear ring adapted to be moved into said sleeve shank portion
through said outer end to form 2 tulip shaped blind head with a clamp and lock section
" at the inner side surface of the i?vorkpieces at a preselected magnifude of relative axial
force and to be at a position sut;stantially blocked from further movement at the inner
20 - side surface,
said shear ring adapted to be sheared from said pin head segment at a
- larger magpitude of relative axial force whereby said pin shank portion will be moved
through said sleeve shank portfou until said sleeve and said pin are at said
predetermined position arid said front lock is formed,
25 said shear ring being sheared across a shear plane whereby an opening is
formed in $aid shear ring having a preselected diameter less than the diameter of said
retention portion,
as said pin shank portion is moved with movement of said shear ring
blocked said retention and gripping portion is moved more or less through said shear
30 ring and grippingly engaging said shear ring to form a lock at said blind head.
14, The fastener of claim 13 with:

said retention portion comprising a plurality of grooves and crests,




15 sl eeve shank portion at the inner side surface of the #b7¥WBP®R%s and as
a part of said clanp and |ock section. 17. The fastener of claim 13, with
said sl eeve shank portion being of a generally uniformhardness with a
- section of said sleeve shank portion at the end engaged by said shear ring
~having a gradient of reduced hardness to facilitate nmovenent 20 of said
shear ring into said bore at said outer end of said sleeve shank portion
for initiatMO*¥5Pormation of said tulip shaped bli ndPHEEWZ3IE. The
fastener of claim 13, with said shear ring adapted to shear material from
the inside surface of said bore at saithuter end of said sleeve shank
portion to forma support ring with said support ring being conpressed by
'sai-d shear ring in saig s3d pil shak@oRPdA BT FHIORoRInebi M sdid ek r2de surface
of the workpi c%? an({j as. a partbof sai& clapp and | ock section, said
sl eeve shank@?) 1 B! BIETHRY PO¥On beypgaupvef! fpre oy, fop HoPH TR g ¥ a  section
of said sl eeveichaknpontisadsiei: ingé BHFla RIgagadbiaead.d shear ring having a
gradi ent of rgsduced har.d ezs tq facilitate shearing of material fromthe
i nsi de surfact of 30 sHdEHFHFET BV portion to form said support ring.
19. The fastener of claidretddionpbrtibnCaipdsibheRirakity RPaactRPiRdd@, shear
~material fromthe insi%e?%ns rface, of said bore at sajid outer end of said
sl eeve shank portion t%§" FPOBIH & O S o Be PR P SEY 98736 - 30 forma
support ring Wodked silireteiiofporibn béikOndied RgreGO R G e@GAY¥haRik wilgar ring in
'said sleeve shank port.i on.cgsthﬁt he 1 nner ﬁi de surface of the workpieces and
as a part of Y™ FHERES LI e Jpp plck & spigiblinddesde shank portion bei ng
of a generally unifor nufdars essiditibition porBoBiRGipioB B didfne®Adrthics R YA Shank
portion aﬁ t he aﬁ?@{}%&%%g by said shear ring having a gradient of reduced
har dness 1% fEEFISE et o saif! saegy Bpespd wereasiygdn diapeedsArga B e at  sai d
outer end of B shidcsheeyigg.shank portion for initiation of-formation of said
tulip shap’e(ajrli bli nd head and f?r shearjng of materjial fromthe inside
surface of sai’d enlar %ﬂfasf%‘?ré’ Por Povith Bidsbeapragadapted fo st mptpii. 10 20.
The blind fastaimge insile fdrbd0rEad btk hifdaid dhek on®bORALd BBve kA paAich B! Udi ng a
plurality of tcrests W th s%: d.crests increasing in diameter rearwardly from
said shear rifTiy® SUBRCT Hag VI spiff fepai plasReg spmptesEpdipyaid shyer Hogsasad r et ent i on
portion ircl uthevtGshabk pphidh @l thd Hned bid6 ulBleor Mo Warpabst -84 851 pirtioPiEasi ng in

di anet er _and_c am%tagdfogge\é\@ornw y fromsaid

17, The fastener of cl_aim 13, with said sleeve shank portion being of a
generally uniforro hardness with 2 section of said sleeve shank portion at the end
~ -engaged by said shear ring having a gradient of reduced hardness to facilitate movement
20 - of'said shear ring into said bore at said outer end of said sleeve shank portion for
‘initiation of formation of said tulip shaped blind head.
-18. The fastener of claim 13, with said shear ring adapted to shear material
from the inside surface of said bore at said outer end of said sleeve shank portion to
_ -form a support ring with said support ring being compressed by said shear ring in said
- 25 sleeve shank portion at the inner side surface of the workpieces and as a part of said
| clamp and lock section,
said sleeve shank portion being of a generally imiform hardness with a
section of said sleeve shank portion at the end engaged By said shear ring having a
gradient of reduced hardness to facilitate shearing of material from the inside surface of
.30 - said enlarged bore portion to form said support ring,
19, The fastener of claim 13, with said shear ring adapted to shear material

from the inside surface of said bore at said outer end of said sleeve shank portion to




" said pin at apiprbgef ek widksasirashinsrating indispelessearvar

15 shear ring. 22. The fastener of claim13, with the out & JWReRRI ece nade
of anmetallic material having a tensile strength of a presel ected
magni t ude, said enlarged sl eeve head being of a protruding type and havi ng
~aring portion at the radially outer end of the underside of said sleeve
‘head adapted to engage 20 the outer side surface of the outer workpiece,

~said ring p%(t,'?%ol%avi ng a bearing area providing a beagdiagoSdsf;esS W th the

outer side surface of at |east around 40%to around 50% of the tensile
strength of the material of the outer workpiece and no greater than that
“at which yielding of the outer side st ace and/or ring portion occurs. 25

23. Ablind type fastener for securing,a plurality of workpieces including
“an outer vvor'é‘ﬂ?éé‘é’l’%w&@{m&?@%?@n@%H@n%‘iﬂqpéeé%@dﬁﬁﬁm%\ﬁe?rﬁﬁéps\?ﬁ%rkpi ece

having an i Nn@Leye Safl€octtidd ABR 1N He sBiRGor B Wetchiosss sldeey parhdvwiidg a t hrough
bore, said sleeve having a sleeve shank portion and an enl arged sl eeve head
at 30 one endclamp giddocksestignpi n havi ng a pin shank portion and a pin head
segment, said pin 27 Jyne)00haRoRhER0AS deheldllySaddrmathaiess ith shank
portion adapted to be | ocated within said bor th’ffﬁi d sleeve with said pin

) d
head segnént ch‘éi@d’féﬂdﬁﬁevﬁﬁ@ﬂ%mu%‘f@@ﬁ?@?%%@@ % 585 1882 opposi t e sai d

sl eeve head, gaiicht B RafB@RkdREY b teTliRANvBtlerd oPsld shee €ihg fo> saidpaskt € from
said pin head™ segnent and adapted tq be gr. peg by an ifns .l ation tool
wher eby  ar el aaidqutes sadaf spig slegre spnis portignforipitiptian ‘3@%@\%’&? 8 "in and said

sl eeve for inghaliblin@hedhsh HASERAREbf mBdH0iih hehRal sGEQEBMNkidaslagied t 0
engage said sl eeve shank portion and to deformthe sane to forma blind

head opposi t ebasepation te e sHISAPPPY "PRsponse to a relative axial force

appl i ed bgpwegn sai d pif d rRRhd oBIAAVS, withQel rFTBRIS paaed @élidigd/ connect ed

with said sleeve and said pin to forma 10 | ock betdgeen Sﬂgf,fg sl eeve and
R SUGFA%EL 5 d i n,

sai d outer wopkpiece nade of a netallic material having a tensile strength

of a presel ected nagnitude, said enl arqed sl eeve head hein f a protruding
type and head2havi ng aThe blind fastener of claim 13, with said retention portion mcluding a

plurality of crests with said crests increasing in diameter and width rearwardly from said
15 . - shear ring.
22, The fastener of claim 13, with the outer workpiece made of a metallic
- material having a tensile strength of a preselected magnitude,
said enlarged sleeve head being of a protruding type and having a ring
portion at the radially auter end of the underside of said sleeve head adapted to engage
20 - the outer side surface of the onter workpiece,
said ring portion having a bearing area providing a bearing stress with the
outer side surface of at least around 40% to around 50% of the tensile strength of the
-material of the outer workpiece and no greater than that at which yiclding of the outer
side surface and/or ring portion oceurs,
25 023, A blind type fastener for securing a plurality of workpieces including an
outer workpiece having an outer side surface and an inner workpiece having an inner
. side surface comprising:
a hollow sleeve having a through bore,
’ said sleeve having a sleeve shank portion and an enlarged sleeve head at
30 . oneend, '
apin,

said pin having a pin shank portion and a pin head segment, said pin




15 ring portion at the radially outer end of the undersidé $ne28i& sl eeve
---head adapted to engage the outer side surface of the outer workpiece, said
-ring potion having a bearing area providing a bearing stress with the
outer side surface of at |east around 40%to around 50% of the tensile
strength of the material of the outer workpiece and no greater than that
at which yi efdipf)gsef the outer 20 side surface and/or jdiagsePRdsi ON occurs.
24. The fastener of claim23, with said pin head segnent having an enl arged
shear ring adapted to engage the outer end of said sleeve shank portion,
said pin head segnent having a reduced Hi-ameter retention portion

Said sl ceve s Ml B ioi 6 e BERLs JiRBRRRR My aciTViGs BB 277
plurality of esgoendscamd thy ad bfsaid skavecshaigartion bppgsikcdaidtleeve headpe noved into

sai d sl eeve shank porti 5 Br.guah. sal t nd to farma.tulip.shaped
blind head with a cl amst)a%;%%i ocC rtéoel%taﬁggypgseﬁwgwpﬁﬁ%e{ oérlwﬁléipgnu}?ﬁ%ce of the
wor kpi eces at segmpnteséhdapttd bagupred bide indtallgdratdl wheaby aklaiid@xibibee and to be

at a position suybstantially blocked from further nw nt at the inner

si de ‘surf a(ls:e, cagéeap%ﬁé{éeﬁw?%ﬁadgﬁgﬁjﬂ s?egveogé“g%% Saldﬁ?rggeﬁ?r'sai d pin head
segnent at a 27 June 260bpib\i2aQ 3dpboBOdtdad@ érlgag2Aid S[E3/6 shadR pdriiswymd taragni t ude
of ‘relative axi.al ce re aj i n. shank rtion wl|] be npved
Chrough sai d SEBASLAE BESE BiediOtd tobhle SUEMGDRG Sotlst o adfoiRe S0 sai o
sl eeve stop stiddbdrceapplicl beiovesn miipih dndedid slswe,d shear ring bei ng sheared
across a shear pl ane b n ning i o f.ormed | ai hear ring
havi ng a presel ected \(Ij\@gﬁn%?ée&? Ifereagge%fﬁo neck e 'gisggﬁl?eev? a%%]saiégin}’?oﬁl@sts, as
sai d pi n . dbankclpbatitennaid sleave weidaidipintat amredatapminedbosiian Hetobrmasid sleevg bl ocked
said retention portion is noved nore or |ess through said shear ring with
said crests %qﬁldﬁlaipﬁlg said shear ring to forma lock at said blind head. 10
25. The fastener of claidouldwothbiede e df shedllic imbtagl Aslaptaachsilasteipgar
material fromthe iﬁs'de S| rface of said bore of said sleeve shank portion
to forma sup%c?rqresﬂec%dma ®sai d support ring being conpressed by said
shear ring in said sl eeidnhiyphleqgohdat béing ¢fta pididing Hpe alibed aving ace of the

T e N Bl P LR B S B T2 "

-engage the outer side surface of the outer workpiece,.

satd ring potion having a bearing area providing a bearing stress with the
- outer side surface of at least around 40% to around 50% of the tensile strength of the
material of the outer workpiece and no greater than that at which yielding of the outer
<20 - side surface and/or ring portion ocours,
24. The fastener of claim 23, with said pin head segment having an enlarged
shear ring adapted to engage the outer end of said sleeve shank portion,
said pin head segment having a reduced diameter retention portion
~connected to the end of said shear ring opposite from said outer end of said sleeve shank
.25 . portion, |
said retention portion comprising a plurality of grooves and crests,
said shear ring adapted to be moved into said sleeve shank portion
- through said outer end to form a tulip shaped blind head with a clamp and lock section
at the inner side surface of the workpieces at a preselected magnitude of relative axial
30 forée and to be at a position substantially blocked from further movement at the inner
side surface,
said shear ring adapted to be sheared from said pin head segment at a




15 fromthe inside surface of said bore of said sleeve shdhknpd?is on to
forma support ring wth said support ring being conpressed by said shear
ring in said sleeve shank portion at the inner side surface of the

wor kpi eces and as a part of said clanp and | ock section, said sleeve shank
~portion being of a generally uniformhardness with a section of said

sl eeve shankypedidséee at the end engaged by said shear riorgshgusizeg a 20
gradi ent of reduced hardness to facilitate novenent of said shear ring into
said bore of said sleeve shank portion for initiation of formation of said
tulip shaped blind head and for shearfﬂg of material fromthe inside

surface of said enl arged_bore portion to.form. sai ; ing. 27. The
f ast ener of cFaéﬁeFﬁn%’,“g‘fﬁic’tfﬁ?@ﬁ? 1%&%%%@3666” %aéén f&gflg%%ﬁﬁ%%? Hog% 25

i ncreasi ng i NggbugiBliddcetsghani yitton uedlrsdid pil syop Shovidesaigabes fekaleers fiep. 28, A
blind type fastener foréa&gﬁ(qi ng a plurality of workpieces including an

out er workpi e@@“ﬂﬁﬂf?ﬁ?@m er side surface and an inner workpi ece having
an inner side surfacesfiddipdribag bdng shedial doows sshee ylandreheraby amotehingbgh bor e,

30 said sleeve hayjn sl eeye .shank r{i.on _and an . .eeve head at
one end, a5piﬁ?m%#mﬁgﬁgwfﬁﬁg%ﬁfﬁﬁﬁf §§?§L$5F7@§ﬁ@?§§€§%&-§3f§%§d pi N
having a pin ghkagk portion and a pin head segnent, said pin shank portion
adapted to be |ocated within said bore of sai | eeve . i.d pin head
segment |ocated at the?HifPgysharg flésé’\}oeve‘gﬁb %‘g‘beﬁe%{tlog\él\ﬂl%%g%?lnge sai d
sl _egve_ heﬁd, dgﬁ%ﬂd@éimrc&{iﬁdh%gmgﬁd Iﬁ(ﬁ\fgﬂtﬁl‘ﬁfe{g}gle& tmohghdmﬁ(shdanﬁl}g)plﬂw't I ildt ;a_ fr o[n I
said pin hea segnent. and adapted to, be gri. y an installation too
whereby a rel alteftﬁl@lgégt‘?geﬂmdﬁg‘?a&’éng‘tggwnﬁé"cﬁﬁbﬁaf%é’&ﬁggmen said pin and said
ﬁlegve foqoir§§algigg $ﬁéﬂﬂ&@§&ﬁ@@ﬁ2&$@mddfhﬁmu@@ﬁhﬁfdunﬂwga@ﬂﬁbﬂeeve uced
aving an enl arged bore portion.in sai sl eeve sha orti a reduce
di amet er bor e figBytks B¥les %Fﬂﬁﬁaﬁlbf’ﬁé’?éat“gﬂ%?ﬁﬁ _Eoﬁ?oﬁlg‘) fogmﬁglaﬁ’g?ﬁisgi nwar dl y
exgendhng S|e%Mﬁgﬁaﬁ@bé&&ﬁ@ﬁﬁﬁ%cé%yﬁﬁ%ﬂﬂyuﬂﬁﬁmmﬁﬁ@ﬁTs%ﬂd&amﬁ@mﬁg&dgrnd 1? -
reduced bore portions, saj I.n-having a,pin ul der portion acent sai
pi n shank por &f Bhionegside B@'aF@&SF'@%m‘eﬁ%énggsqpﬁﬁﬁg?mfﬁaﬁp %nﬁgcfcgg?cgsai d pin
shank portiongga pin stepnaherdidein degiwinedd Meatrg aflapred tashearofatesial d pi n

shoul der portion and said pin. shan r.t ) ]
plS .from the inside surface F<))f said bore ol} sgé) sleelvg sﬂiank portion to form a support ring

‘with said support ring being compressed by said shear ring in said sleeve shank portion
at the inner side surface of the workpieces and as a part of said clamp and lock section,
said sleeve shank portion being of a generally uniform hardness with a
section of said sleeve shank portion at the end engaged by said shear ring having a
20 - pradient of reduced hardness to facilitate movement of said shear ring into said bore of
said sleeve shank portion for initiation of formation of said tulip shaped blind head and
* for shearing of material from the inside surface of said enlarged bore portion to form
said support ring. |
27. The fastener of claim 26, with said crests of said retention portion
.25 . increasing in diameter and width rearwardly from said shear ting. '
28. . Ablind type fastener for securing a plurality of workpieces including an
outer workpiece having an outer side surface and an inner workpiece having an inmer
side surface comprising:
a hollow sleeve having a through bore,
30 | said sleeve having a sleeve shank portion and an enlarged sleeve head at
one end,

a pin,




15 a lock groove located proximate said pin stop shoul der 27 @9 n head

- segnent adapted to engage said sleeve shank portion and to deformthe sane

to forma blind head opposite said sleeve head-in response to a relative

~axial force applied between said pin and said sleeve, said pin stop

shoul der adapted to engage said sl eeve stop shoul der, 20 said pin head

~segnment haviwe o@bss@i! ar ged shear ring adapted to engagepcibssiser end of

said sl eeve shank portion, said pin head segnment having a reduced di aneter

retention portion connected to the end of said shear ring opposite from
said outer end of said sleeve shank potiion, 25 said retention portion

- conprising a plurality qof groaqves .and .crests sai,d shear ri. adapted to

" be noved into said sl eéﬁé}p’g’ﬁaﬂﬂgW%WOW%%ﬁﬁngﬁq%e%?térsm% to forma
tulip shaped hdRgorhieioghamid i ba lashtadpitaneid edkof sd sleavn withkaid pishéadner si de
surface of the workpieces at a_.presel ected magnitude of rel.ative axi al

force and to B%gmﬁfihg“aﬁgﬁtp?ﬁtﬂoggaﬁ;%fﬁﬁ R?nt?g(%??é B UF#her novenent

at the inner 30 side sAdpiackank patich shings pill seeticaddpdsizel frtmo sddbpishadr ed from
said pin head segnen t | arger..magni tude of rel ative .axial .force _
wher eby sai’d ‘ﬁ?&l?egfﬁ’&iiﬁ‘?aﬁtﬁgf‘iQ?r%“aﬁqdlbyﬁ‘gmﬁﬁ‘i}g&“ 1991 WSHRY 3 RV D 3 58078

PCT/ US02/ 387 3@arr k¥Appifea OugBerSsaiddirtdng ex@sichafok ingtallibg oid fistédet, sai d pin stop _

shoul der engages sai d sl_gg\éeuﬁéog Ef?jgog‘l"g?ﬁr 1o f(é#m gi d (I) ck.mss&\i d shear -
ring being sheared acr &&S™EUSHBYY OHF4H BYRELRP © %@ FRGUPS™*¥Srmed in .
sai d shear ri QEeRaNNRGorBowiESQbREIREAnteAbRE prtidrggaxiinhia thetetvend defmbiger  of '
said 5 crests, _ as.said pin_ ,shank porti is.mved w.th vepent of said

~shear ring blaé‘i?@éﬂ“’é"éfﬁy?"é“ln@ﬁgﬁ WE%W#@HeriagﬂlW@Hre%Faéde %‘385@ t hr ough

sai d shearjgr i R@uWdbbrepaitidns, Cr est s engagi ng said shear ring to forma | ock
at said blind head, said pin stop .shoul der and,said sl eeve. st shoul der
havi ng engagi ng 10 suﬁl‘é@éhﬁﬂ%&w ulderparien Age Wémﬁatﬂéié?ﬂﬂm "said sl eeve

stop shoul der ,gisieanh kb lafgadhdlthy of sa@idhynkipattiensai d |1 ock groove to

| ock said pin and said sl eeve tui‘?e her.,.and to al | top surface

fi orm a
on sai d sl eeve for st oppiilPPERewger %ﬂﬁfﬁlﬂﬂﬁ?"t‘gﬁ?ﬁa‘ﬂip th?‘ﬂ‘ﬁ%ﬂﬁﬁ““sai d
sl eeve, said shealddid dendsbapined to shear material fromthe inside surface
of said :

a lock groove located proximate said pin stop shoulder,
said pin head segment adapted to engage said sleeve shank portion and to
-deform the same to form a blind head opposite said sleeve head in response to a relative
axial force applied between said pin and said sleeve,
said pin stop shoulder adapted to engage said sleeve stop shoulder,
20 - said pin head segment having an enlarged shear ring adapted to engage
the outer end of said sleeve shank portion,
.said pin head segment having a reduced diameter retention portion
- comnnected to the end of said sﬁear ring opposite from. said outer end of said sleeve shank
portion, )
25 said retention portion comprising a plurality of grooves and crests, '

said shear ring adapied to be moved into said sleeve shank portion

through said outer end to form a tulip shaped blind head with a clamp and Jock section

at the inner side surface of the workpieces at a preselected magnitude of relative axial

force and to be at a position substantially blocked from further moveroent at the inner
30  side surface,
said shear ring adapted to be sheared from said pin head segment at a

larger magnitude of relative axial force whereby said pin shank portion will be moved




.15 enlarged bore portion of said sleeve shank portion to £6d¥ne20%pport
ring with said support ring being conpressed by said shear ring in said

sl eeve shank portion at the inner side surface of the workpieces and as a
part of said clanp and | ock section, said sleeve shank portion being of a
“generally uniformhardness with a section of said sleeve shank portion at-
the end engaggds;¥prgai d shear ring having a 20 gradi ent p@fushstszed har dness
- to facilitate novenent of said shear ring into said enlarged bore portion
of said sleeve shank portion for initiation of formation of said tulip
shaped blind head and for shearing of-Material fromthe inside surface of

said enlarged bore ,portiqgn to form.sai.d. support.rin t he.out er workpi ece
‘bei ng made of tEpUsR Lt Fiesre W%ﬂn“ﬁg\fﬁlﬁﬁmét%’éﬁ%&qeémg%s i"f‘fs Fot sﬁc’pof a

presel ect ed np@Ridte @rmSaid theNl ar ged sl eeve head being of a protruding type
and having a ring porti at.the radially outer end of .the underside of

sai d sl eeve head adapt @&P{g’ﬁméﬁég S%‘faﬁ g fsé‘rss:‘g"’lragn%‘ﬁl?efegggl%ﬂmflﬁg out er

wor kpi ece, Sakhinéd il Gaidd SHekri rig hdand d18esdleiQPdianiger dseMaphoWiadéterf saidear i ng
stress with the 30 outer side surface of at |east around 40%to around 50%

of the ten§i|@3§%rength.of the material of the outer workpiece and no _
greater than that at whsaid py sehiitipb@ion{s ridved il Bbvenmhide sadistkacimgand/ or ring

portion occurs. 27 June 2006 WD, 03/ 058078 -35, PCTI US02/ 38736,,29., The
fastener of chiagkst %W’PW@H%"HIS@FH"S ’é‘%“b{??sébrﬁ%ﬁmgﬁg%’f“@é’flﬁsﬁﬁdn shank
portion at thgefchofiingSBiddndd} HngIb Rtk 20kt 2ia WipPR&IHL € from said sl eeve head
being tapered radially_ outwardly to f.re uced tghﬁ%p§%§ to facilitate
initiation of novenent S&fPm &gy fouixand widleers ey shanie BME H8E Bor e porti on
?nd t]9 ff-qbl i El?fﬁ@e thédhd fo_aai&@mlgmlﬁe Jﬁhi&_ﬁltl bﬂﬁi}ﬁ&ﬁéﬁ;to? sﬁdumapsubsimﬁm 30. A P' i nd
ype fastener for securing a_plurali 0 rkpieces in i ng,an outer
wor kpi ece haVFﬂﬁH&ﬁW@ﬂb@Wb§¥@Bdgﬁ?vﬁé logk st ne dﬁﬁ?%ﬁ%@3§g$§ving an
inner side SEAAIPFRMGARR snFich B sal dald fovktEIpRe WRiahastement af dafdpiigh bore, 10
sai d sl eeve having a sl eeve shank portion and an enl arged sl eeve head at
one end, a pi Hrouglsdl Y havi ng ‘a pi n shank portion and a pin head segnent,
said pin said shear ring adapted to shear material from the inside surface of said

15 enlarged bore portion of said sleeve shank portion to form a support ring with said .
. support ring being compressed by said shear ring in said sleeve shank portion at the
_inner side surface of the workpieces and as a part of said clamp and lock section,
said sleeve shank portion being of a generally uniform hardness with a
- section of said sleeve shank portion at the end engaged by said shear ring having a
.20 - gradient of reduced hardness to facilitate movement of said shear ring into said enlarged
.. bore portion of said sleeve shank portion for initiation of formation of said tulip shaped
e bllind head and for shearing of material from the inside surface of said enlarged bore
- portion to form said support ring,
the outer workpiece being made of a metallic material having a tensile
25 .. strength of a preselected magnitude, .
said enlarged sleeve head being of a protruding type and having a ring
portion at the radially outer end of the underside of said sleeve head adapted to engage
- the outer side surface of the outer workpiece,
said ring portion having a bearing area providing a bearing stress with the
30 oufer side surface of at least around 40% to around 50% of the tensile strength of the
- material of the outer workpiece and no greater than that at which yielding of the outer
" side surface and/or ring portion occurs.




- shank portion adapted to be located within said bore of s&7én§iZ8&e with

~.said pin head 15 segnent |ocated at the end of said sleeve shank portion
opposite said sl eeve head, said pin shank portion having a pull section
-opposite fromsaid pin head segnment and adapted to be gripped by an
installation tool whereby a relative axial force can be applied between
sai d pin andwpasmsseiseeve for installing said fastener, settsoptsrzdread
segnent adapted to engage said sl eeve shank portion and to 20 deformthe
same to forma blind head opposite said_sleeve head in response to a
relative axial force applied between §a§d-pin and said sl eeve, |ock neans

operatively -cognnected w,t aid.sl.eeye and..sald pin to.form.a. front | ock
bet ween said sﬁeeve an\gﬂhggﬁs neﬁ?%a%ezé’msa’gteg?ﬁe%é%e %Ot%?r’tqu?’rllg et ween sai d
sl eeve and saistanfiipbitioR &t flsdnd of¥aid pireshankyegive nppokigefrangsaaislend lmededogshear ring

adapted to engage . the outer. end Qf Ld sl eeve..sh .pord | being of
a larger di an&fpg’fedfzf%aﬁyg'él af‘lgg? g %ﬁ%g?%es%ﬁ'? g&%?\%]%ggj} %?%nﬁngg{j segnent
havi ng a r educeid skbapdimtisd saiderdagdddorepndion adpp facidjtateisitidtionnf demigstidd to t he
~end of sai % shear ring opposite fromsaid outer end of said 30 sleeve shank
portion and adapt’ d™%0 grippingly engage said shear ring, said shear ring
adapted to besgpved i ntoblEditghe Ssensr dorsévarikg Jpdurblitp of wdrkyiaagiclsdinglanout er end

to forma tulip shaped bli.nd head with a clanmp and.lock section 27 June
2006 VI 03/ 05SHFENBERFGEREPEE YRS sidss °etaﬂ‘La”i eé‘r"’°%‘?‘5“éek”§‘h”%1$ T TR

wor kpi eces at salepliresetoapiigdg;magni tude of relative axial force and to be at
a positi.on substantiall gl 0 kedhfromfu%herre novenment at the inner side
surface, said shear ri r‘%‘o %%Y’egﬁ PLESESHELPEY from said pin head segnent
at a 5 larger magni t udeaidkledve havtingieslaxs shtnkfportios andvareelasged sleeste pead as hank
portion will be noved through said sleeve shank portion until said sl eeve
and said pin Apeeh said predeterm ned position and said front lock is
formed, said shear ringphei ng sheared across a shear plane whereby an

opening is formed in said shear r.i havj,n resel ected dianmeter |ess
than the diameter of saP§PR V‘P%T%‘Hgg’ﬂlﬁp%ﬁﬁgﬁugﬁﬁmiﬁﬁ%&eﬁﬁngﬁ%“lhB’H portion
conpri sing a phatkabitiby addptedifode WrsedRThit 55buse of &6 sisave tvithisaid pinardd portion is
noved with nmovenment. of said sh ri ng | ocked sai d rdestlenti g{E portion -

 bei ng movelf moFEnegtopated st ‘Pﬁmgﬁari%ﬂ?e ortion, oppQgjts f71d sleeve he

said pin shank portion having a pull section opposite from said pin head
-segment and adapted to be gripped by an instailation tool whereby a relative axial force
-can be applied between said pin and said sleeve for installing said fastenet,
said pin head segment adapted to engage said sleeve shank portion and to
. 20 . :deform the same to form a blind head opposite said sleeve head in response to a relative
-axial force applied between said pin and said sleeve,
lock means operatively connected with said sieeve and said pin to form a
- front lock between said sleeve and said pin at a predetermined position between said
sleeve-and said pin, '
.25 said pin head segment having an enlarged shear ring adapted to engége
- the outer end of said sleeve shank portion and being of a larger diameter than said bore
at said outer end,
said pin head segment having a reduced diameter retention and gripping
portion connected o the end of said shear ring opposite from said outer end of said
30 sleeve shank portion and adapted to grippingly engage said shear ring,
said shear ring adapted to be moved into said sleeve shank portion
-through said outer end to form a tulip shaped blind head with a clamp and lock section




said crests engaging said shear ring to forma |lock at safPlJ4ei’Af head, 15
~ said shear ring adapted to shear material fromthe inside surface of said
- bore at said outer end of said sleeve shank portion to forma support ring:
with said support ring being conpressed by said shear ring in said sleeve
shank portion at the inner side surface of the workpieces and as a part of
.said cl anp awdobesmkssection, said sleeve shank portion beiro@zefzsa general ly
uni form hardness with a 20 section of said sleeve shank portion at the end
‘engaged by said shear ring having a grgﬁient of reduced hardness to
facilitate nmovement of said shear ring ' rnto said bore at said outer end of.
sai d sl eeve shank. port.i f pnitiati i I ip shaped
iR Qslde %ﬁfa@g bf tﬁé”m%rlépgl cg%)ﬂ Ta?%esﬁ%l%%g%%a%%fﬁgg I;fs rﬁ%x@ kit |

blind head and Tor Sheari ng of na urface of said

. enlarged bor dorpoatlitoe d @pdsiiomssmiantiadiy plocket fivinfgtheBotementatithe inntor kpi ece

bei ng nmade ofsﬁﬂggh%;lic material having a tensile strength of a

presel ected magnitude, said enlarged sl eeve head being of a protruding type
and having a ring por tsiidrheatrirghéaptedde kel shgeredifiosr saipih leshd sdgmeniatier si de of
sai d sl eeve head adapt ed enga a] Lok Sife Sl ase Rl out er
morkpiece,%SO%gg?amgﬁ%éﬂgggngn:%ag?%gﬁggﬁéggpﬁéﬂg%ggﬁérovﬂ%ﬁﬁggg beari ng
stress w th theoughuiidslese denk porfierountibfaidedecvecnd taidpioaredt 8o t o ar ound 50% of

the tensile str th of i out er wor kpi ece and no greater .
than t hat at"'\%ﬁﬁ%%mfﬁeg%ﬁwnoglagmcﬁfééng%f]gf}ﬁ%g&?]une 2006 WD 03/ 058078 |

PCT/ US02/ 38736 - 37 si deaidsheuaide beingléhesared dcmgs pahedripbne wherehysin ofshingThe
fastener of cl.aim30...with.said e of i i i at the end:
%JE& 151 Shif shear %n&%ggﬁ g J;’)rfesei)ectet? gia:get& s ﬁl%ﬁliéa e{ei Sﬂmﬁ

of said pin sﬁ n romsai d sl éeeve el ng tapered
radi al |y 1@ut waentibypdrdond reduced thickness to facilitate-initiation of

e O b onare” sfigBbus bl FoRish 3o ot G Al b, | N1 11 2T on O
as said pin shank portion is moved with movement of said shear ring
blocked said retention portion being moved more or less through said shear ring with
said crests engaging said shear ring to form a lock at said blind head,
15 said shear ring adapted to shear material from the inside surface of said
- bore at said outer ehd of said sleeve shank portion to form a support ring with said .
_.support ring being compressed by said shear ring in said sleeve shank portion at the
inner side surface of the workpieces and as a part of said clamp and lock section,
' said sleeve shank portion being of a generally uniform hardness with a
.20 = -section of said sleeve shank portion at the end engaged by said shear ring having a
- gradient of reduced hardness to facilitate movement of said shear ring into said bore at
sajd outer end of said sleeve shank portion for initiation of formation of said tulip
shaped blind head and for shearing of material from the inside surface of said enlarged
- ‘bore portion to form said support ring,
.25 | the outer workpiece being made of a metallic material having a tensile
- -strength of a preselected magpitnde,
said enlarged sleeve head being of a protrading type and having a ring
portion at the radially outer end of the underside of said sleeve head adapted to engage
the outer side surface of the outer workpiece,
30 - said ring portion baving a bearing area providing a bearing stress with the
outer side surface of at least around 40% to around 50% of the tensile strength of the
material of the outer workpiece and no greater than that at which yielding of the outer
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side surface and/or ring portion occurs,
31. The fastener of claim 30, with said bore of said pin shank portion at the
-end of said pin shank portion opposite from said sleeve head being tapered radially
outwardly to a reduced thickness to facilitate initiation of movement of said shear ring

 into said bore and to facilitate initiation of shearing said support ring,




