BLEVD RI VET RELATED APPLI CATI ON [ 0001] This

application clains priority to, and the benefit of,
w@eoopessding United States Utility Application PCT/US2008/000097

11/ 654123, filed 16 January 2007, for all subject

matter conmon to both applications. The disclosure of

said utility applicati on i BLINPEVETRcor por ated by

reference in its entirety. FIELD OF THE | NVENTI ON

[0002] The present invention relates to blind rivets,

A able for joining nmultiple conmponents

of a workpi ece together. The present invention is nore

particularly related to a blind rivet, and
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a

fastening perfornance t hus reducing materi quantity
antcosperated by AefeEROBNDILOENtEEY. | NVENTI ON [ 0003] Bl i nd

rivets are fasteners that are permanently installed in

a workpiece 26 (see FIG 2). Mst often, the workpiece

2B1ELD dIoTMEINGINTION conponents or | ayers, but can be

in the formof one to nultiple conponents. Wen there

are mul tiple components to the workpiece 26, the

c ent 2 b I t
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S Imiﬁtlpfe c@mponkms eﬁe wakpitdeuo gethemn driie pragknt mvantion is more

site SI ortion of the riyvet o

o iRgEl %‘ﬁaflws rheetAnd eomesRandine fae 9&@@%4-11%&@01 for blind
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upset head. Because blind rivets are installed from
orsignificeatlyiretbiced mﬁneuv\mw@temen@lseff@dn &yblmcerivet fastening
costzeffici d. ver sat.i .000 ] %Eind rivets were
oAt (B8 refeine B R RitptReRenttar | ons viher o
only one side of the workpiece was accessible to the
|nstaller Early adopters of the blind rivet include

ACKGROWNDI EAENVBNIVONNG t he aircraft industry.
Blind rivets offer numerous benefits to installers,
i ncluding speed of installation, versatility,

s[0908] ci tBliriwdvetehretfhstehers thwanermtmmgndyciminddnn osdrkpiece 26
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et erm ne a predeterm ne eakl ng
blto bt workpiece 26, the components are joined together by the blind rivet fastener.

Blind rivets are installed from only one side of a workpiece 26, thus being blind to an
opposite side. The portion of the rivet on the blind side of the workpiece is
mechanically deformed during installation by compression and expansion to form an
upset head. Because blind rivets are installed from only one side of the workpiece 26,

they are cost-efficient and versatile.

[0004]  Blind rivets were originally designed to accommodate situations where only
one side of the workpiece was accessible to the installer. Early adopters of the blind
rivet include the automobile industry and the aircraft industry. Blind rivets offer

numerous benefits to installers, including speed of installation, versatility, simplicity,



mandrel . [0005] A blind rivet 10 is conventionally a

t wo- pi ece fastener that consists of a hollowrivet
w@b@sksssr7 body 12 having a flared flange 14 poP@T/082088/000097

one end, and a mandrel 16 passing through the blind

rivet body 12 {see FIG 1). The flange 14 end is the

head rejativehelosy installed gest in most instanggs o dinlike amy@itherifasteners, it is

body 12 is eithgr. an.aperture 1 or a closed en not .
ey b Rt O R BRB e dprole. SHiBORTSt BB Bife since the
okclantpind Radedderermsined byl 8 preiefi@inddeseakistf load o5 R )rivet
version has a body that is fixedly and integrally

copdesd with the nandrel, while the two-piece version

has a body that is renovably coupled with the headed

mandrel . The two-piece version is forned by inserting

g[ooasidr elA Blitidrigetsieik bonventishalye o -picte Risteger thit @nkRe of a
blind rivet body. %006] The rivet body 12 is

t Ppllewrivet shapk 9T bade 12 haviag a flaggd Hlange li4\portionahpne znd,and a
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C thiechedd of theshilinalf ivesn. &x tersjpositeorgl dftthe bedygl hisadthedn aperture 18,
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PheideddRmdPaYen BH@pfe'cgg&Ctlésleé @g@) vetsiBR hhd PBodf th%{‘fg ﬁé(edly and

rivet body 12 at the opposite end,” creating an ‘expose

pantegrally 8oupléd with thamdndsel, Whiledhé tvgo-picce neistondiasabeidg that is

PpA. t often .the mandrel 16 osely resenbl es
nafro Y, i A R e TR Gt piges Ggpion i formed by
Phsettial d Masdrebwith ASnRNRALEEraNBOHf Blilgl Rtb IR bIRA ri@body.

ext ends beyond the flange 14 portion of the rivet body
during installation of the blind rivet. During

[ | atd . ri-yet. ho 2. 1s 4nserted in.a_hole

OBDEL o vt BBk E R oBRA RS TRSBBHEL S et Soay 12 and
r itheegrip @ngthahatahy blind fidatss gipablel dffagionihg detefthink$ithe blind rivet size.
mandr el that_extends beyond the flange 14 of the rivet
béyole; orgore 23, angsy gBeR extaRdtAleNg thedengthobihe riyghbasiy 12.

the mandrel 16. Because the flange 14 of the rivet

body 12 holds the rivet body 12 in place, and the

ni@AaTel Héadnddréld 6] whie cougledhwithehapeettbode 12&t ofie édik extends or
rivet bo 1 t th osite end of the blind rivet .

s totiudes P o ored sBBERTH SBa ot et ol ot i @oposite end,
EXRANAS ah BPAREA YoRioh W dtitie mAndiRl 18 RaRhg H‘I’én?ﬂij&inib%@ign Ppa. Most
At apredeterm ned setting force or tensile [oad, the

mafien,c¢he manirel §& glosely rgsedibdésndl erovise stalictargay at  or

proxi mal to the head of the mandrel (or the

approxi mate | ocation at which the mandrel couples with

t[0608] VetA Hoehihg todptysicallp bk thecdkiposddmbhdrBl portidA180 that extends
mandrel 16 falls out of the rivet body 12 in the

sbeyqndghe flasgesk4 portien phthe;rivet bpdy duingafastallation of the blind rivet.
During installation, the rivet body 12 is inserted in a hole in the workpiece 26. After

passing through a blind riveting tool anvil, jaws grip the portion of the mandrel that
extends beyond the flange 14 of the rivet body, i.e., the exposed mandrel portion 30,
and pull the mandrel 16. Because the flange 14 of the rivet body 12 holds the rivet
body 12 in place, and the mandrel head 20 is larger than the aperture 18 of the rivet
body 12 at the opposite end of the blind rivet 10, the rivet body 12 compresses
longitudinally and expands radially outwardly to form a blind-side head. At a



away is sonetines referred to as a spent mandrel 24. A

blind head 28 is on the blind side of the workpiece 26
w@Rdoenssshe rivet has been set, and the rivet fPaEnys20281000097

is on the work side of the workpiece 26, thus hol ding

t he workpi ece 26 together. L}OOQ] Blind rivets are

avegdetasmeneadrseiingforastoy tessile diadnthe enasldreﬁdﬁes genesallyadasigned to

hﬁ?&%k%% faz 8}' %&%ﬁllﬁpi Eef'a é)i‘?he man ef] G)rrnl?h ] %’g’ﬁr q ma%eslocatlon at

brasech the mﬁfaudl'aﬁfcbuﬁles Riithnde fivatebody R EhusOasRAlficant portion of the
C|aSSIerd as eit puII-tége or drive-pin-t
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been standardi zed, One of the standards organi zations

t ook §’Héé’f verkpiece venthys helding thei workpieee Jo-togptder.

Unlted States is the Industrial Fasteners Institute of

Cl evel and, Chio. Under the IFI STANDARD(r), and

s[ioeas i c Blingd rivets dre]wailetbﬂmml evagiehy @f dialnmtﬁx,rmstedals and head
ifled.as "P" in blelof

sﬁtX?f‘d tg{l%‘s g}?‘fd ﬁon“le @lnddﬂmwwe steel, .Sga'@ﬁSé@rqeﬁ @iummum
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Ndvizerdper-type fasterRes/i sed: February 2003). [001 1] The
1-inch m ni mum di mension of the IFI-1 14 Standard
(dimension "P") indicates that the portion of the

n@odoke! fHGv%Véf EEnBQNG fikbré Rendf digiifi€ant YaRRXidd fﬁﬁh@ien@flﬁdlmensmn

rivet body, e., the length dinension PpA of the

e p@@%@e@éﬁ@ﬁeélmqa@mhp@mwo nindacththedengtle dimenpicnRyia ofithe

TR TRERU St oby br Bl “oRb 1 e emizaions

r dmnep‘ddlfwebqulrelné)ﬁs d)ﬂ’blufdclﬁvdtd innHe United Statészie the'indaditlal Fasteners
havi n gﬁ)od}/ gié&ers of 5/32 in. and 6/32 in.

2%‘88? pE ot B g i ANDARDE aor sosifieally F1-114,

aEh lechb> t

St andar d) )%bneangﬁ(%rggq&ﬁﬁ%mﬁg% ‘f?eigca%@l tnlg g%?levﬂ?lthe

t Prandaitd. )Jnla.ii\mstandee,rrgmlenmén &P bistspecified tchavehu dintehsion of 1-inch or

di st of, a sipn,L of, _t.he rijvet

ol U s R D BTk bl B Rtk lssvec: Aapbaper 1973,

oRtee{ge@mhﬁrygo@;) proxi mal to the mandrel head 20, in
al nost allinstances of blind rivet installation, the

spent rmndr el 24 (the portion that breaks away dur i ng

t ettl as_a. h PA of . 0,

o105 EC "TH e Mih A IABePionr b L PRt it 2

oindieit& thyt thh pohtRAWfithémahdiel dxitetlin Cg)@@bnd [tROAZdge iAportion of the

spent mandrel 24 is often discarde the installer,

i riget badyy béwnthg\length dimension Ppa of the exposed mandrel portion 30, must be at
least 1-inch or more (specifically, 1.0 in. for blind rivets sized #3 and #4 having body
diameters of 3/32 in. and 4/32 in. respectively, 1.06 in. for blind rivets sized #5 and #6
having body diameters of 5/32 in. and 6/32 in. respectively, or 1.25 in. for blind rivets
sized #8 having a body diameter of 8/32 in., according to the Standard). This means
that the mandrel 16 itself will typically have a length of about one inch plus the distance
of a length dimension Lgg of the rivet body 12 to the mandrel head 20. Because the

mandrel 16 most often breaks at or proximal to the mandrel head 20, in almost all



after each blind rivet is set. In instances where
conpani es have a high volune of usage for rivets, the

W@ e@nosdey7 of spent mandrel s can be very signi f PCHEOS$2008600097
the order of hundreds to thousands of pounds per year.

There are costs associated with the mandrels both at
t irstangauebllingriivey installafine, the spent mapdred 24 (Gepadiéon thatbreaks away
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a@ﬁteﬂ @reatdBplean I- nmldrynorabytditeleﬁgmt&faﬁé Hvétedend, there
are raw material (steel, stainless steel, alum num
brass, copper, plastic, etc.) costs rel at | ng to the
of r- a
RN, O3 Pl A5 ek 8RB0 DS, gy vy,

Wwiaftlr eachlbéind irivet, is seto rInngstarﬁ:ed mhbﬁammmpagle@ﬂlawga highertiume of usage
ndrel s, lFeCI ally at qcIati on% where there are
I i

PTfiv ety S QA fSPFPtv’@?n glyan bp yerysisnafigant. i the peder of
b
' ‘Euﬁ&il%%él ﬁ)rsitﬁg% bs M(}%rrens? ear. ?hﬁ@’a.fegﬁosgshds | mag(jé Hﬁth the mandrels
PIBAtlDEft thehmam)fpctsadg endh dvrhefe tBO rivess Lakcdmadﬁ ahd at thealser end where the

d C both at t manyf rin
FREBES inRUPT Rad e et Thedisis SRl trbet ditpaned oF B sgme form or
( aRStHEL | SPecHicall SJt$hJ RhAifBcutifg 6/, tR&GE 'a%}avvsﬁlgﬂ'eﬁglgsteel stainless

and di sposal). 14] However, because the I'FI an
otswglr gluman@msbrasﬁ;l &oplpqepilastioe etsmosis delatngitocthe pmounmf material

h.di A as bee 0 recogniti
o e T B G et PandeBl o/ B8 Pt SR (85 085 e Blated with
t Relleve@gssotiyg, ahd H@)ﬁbﬁﬁ OF eerpeahAndréls f dspecatly at locations where
riveting tools required for different mandrels. A
pitlsae atedange quantiiesofAivet usegench pl us neans that those
devel opi ng and manufacturing riveting tools can design
those tools to receive a 1-inch plus exposed nandrel
pl@o13on IAmygtehumomnslhe)lengvhdﬁithé maﬁdrby belotv thevieinol phus IFI-114

suffi.cient t ndrel pul.l the mandrel to
démdﬁsdt mepigRf Ba';fe d‘ﬂ’?é‘ﬁloflé’m REtherexPesed mandsel 305 would

el gh aka'é&%KﬁVYHY:ostE 'BStlﬁﬁttﬁé ﬁ'lah'@fg&uh %gﬂige&ﬁlﬁ on of material costs)

mandrels required a 1-inch plus expos

pand atthe lusercent (cidoetirgi oficoshiekatet-to woteqiousstaiage nmidatisposal).
ensures that there is enough surface area on the

mandrel to be inserted into the riveting tool and to

breosalf f i Hadveey, betdual kb IF fand Bfiets have s@@dArdidel ®he exposed mandrel
surface area that can be gripped by the riveting too

t REFiop39Frgt dimensirn Biao therhascheen ng redognitione this problem. The

SR Fb e L% st AL e s e

avays redjoired for, dlﬁ’d‘rbﬁt thandiel. pl predidtabbdinehsion off@ Ll pls means
hi st orical practice. [001 5] For .at l|least the issues

ofhat Hhose dayrdening sad m@ﬁuf@ﬁwws rVEHEE kool GREricign thysg tepls to receive

t ??réf:r]lgl:i’ gﬁ§ @gﬁ%‘ég rnginrdg% Bh‘ﬁﬁl l@ﬁgﬁ dhnbREh. p)\H&xtthﬂlMevelop a
sufficient grip on the mandrel to pull the mandrel to deform the rivet body and then
farther to the point of mandrel breakaway, the metals used to form the mandrels
required a 1-inch plus exposed mandrel portion length dimension. This 1-inch plus
dimension ensures that there is enough surface area on the mandrel to be inserted into
the riveting tool and to be sufficiently gripped. If there is too little surface area that can

be gripped by the riveting tool, then problems can develop in setting the rivet, such as



of having sufficient surface area of the mandrel to be
griped sufficiently, the | ength di nension PPA of the
wezengss7andr el portion has not been adequat ePgT/US2008/000097
addressed or designated by the present standards and
conventions in a way that al so maxi m zes efficiency of
ntitegawabf theaivetiog tohshpping offdbe manhdrel pirtbel bigheotepsilesloads required

ﬁ@g&%&g{‘ a{vgaarglgl - (E]\gelevreg,l\}g.{%olglgllgp aﬁ\g%?gsi%rggslxglregfhf ﬁj(setoirf?:alapractice.

characteristics of the exposed mandrel portion are
nodi fied fromthe conventional mandrel to reduce

dABLTt  akar atdeast die inmes of Hiestandaidizasignof therleegth dimension Ppa of

ndr el ' I 0L M.z N ST . .
R Bt ot L T B Sl o e pgiemen
sbf hdvin@kiffigiehsairfite afa\ofilid @adrel to\etdriped soffictentl9) the length
rivet setti (r;)%ltand mai ntai ni ng r.ivet perfornmance.

Th
pAEaension; Fraoh theorxppsedmardrepprtionapnat beemadequatelt adgressed or
R0 P ands Al O DY\ UG e

o efficienzylf nateriad dserad mofimizes cpste fafrodurtiont usenandsspent mandrel
‘rivet includes a hollow body having a first end, a
s8BAtlend, and a tube shank extending between the

first end and the second end. A head flange is

configured at the second end of the holl ow body. A
nsdvaryYpasses t hrough the hol |l ow body having a first

end and a second end, the first end of the mandre

coupled with the first end of the holl ow body, and the
5[]%96"}1 entheR is bRed BN linda ket Qedigt whetane chatfctbistids of the
fl1ange a di stance of about 0.75 inches or |ess. The

mexeised magdrebportioguire medifted-{zam thecanvertinnehmspdrehtoereduce amount
feat ur ar.a.riveting tool tq,capt in ivet .

| 80 S of Rl 530 Ote iBhuseng R syic i plnfflaipe coss

t helated &S prodduttiore nkd, @Rd spdie niandfdl disposul il while stilbinakihBaise of
first end of the hol | ow body can jnclude one of an
ofseRVeaHaNa] 1ivatiag nalyfos fiyet seftingndimeiniging Svelcpgatogmance. The

t . i i . ...
SRRt lbhyd Rkl Koo o el L tn sacion o
t hevihg athet desigbleschdrtaistes.of at | east 0. 25 inches.

The second end of the mandrel extends beyond the head
flange a distance of between about 0.25 inches and

apeyy] 0. 1R abddrdfiRe With dRGxampCethbiBief of'the pRE&R §f¥ention, a rivet

i nvention can have a mandrel extendi ng any | ength

bénadurts athe Lhwawdy havigg adinshend, arse¢and| end; ang & twbe shank extending

approxi nat ange Q.25 .inch t . 75. 1 nches

R ek PR fuiog el 79 A5f finde s Qffreg aythe second end

Io ng&%oll@myo A mandehpsssestheslighGhdhd s B6dy B a first end and a
second end, the first end of the mandrel coupled with the first end of the hollow body,
and the second end of the mandrel extending beyond the head flange a distance of about
0.75 inches or less. The mandrel is not required to have an unsmooth surface feature

for a riveting tool to capture during rivet installation.

[0018] In accordance with variations of the present invention, the rivet is a blind
rivet. The first end of the hollow body can include one of an open end or a closed end,

at which the first end of the mandrel couples with the first end of the hollow body. The



i nches, about 0.5 inches, about 0.55 inches, about 0.6

i nches, about 0.65 inches, about 0.7 inches, or about
wW@®@2008/088s¢hes. [0019] I n accordance w th furthePCT/US2008/000097

vari ations of the present i nvention, the mandre

further includes a breakaway neck dlsposed proxi mal to

t seeond esd obthg mndrél camaxignd beyondshe hmdeﬂang@lafdlsiamqemf at least 0.25

I TN R T R ——

Sbétwebhl BBshit 02 ihdkdstng abBEID. AP Mchésatn @t Ofhe divet of the tpresent
predeterm ned tensile |oad. [0020] In accor dance Wi

on@ef@m%@nmp agnandael gstendingtanyricagth b@Yﬂﬂdathﬁbﬁﬂfdoﬂlangﬁ within or
L PR S DB e s o

e @i 250inbieds V&t D3einéhessibornd 38 ek Hel cabdBEOAdnEhREL about 0.45
wherein a head fl ange is confi gured at. the second end

ofichese aheit Givingbesy abgutifatiginghesi aboyh O Selachasy ahaym Otdidnches, about
hgl Y | having a first end and a

sg'glol?]l eh%.ab?hpgrzan re?’ is coupled to the hol | ow body,

the first end of the mandrel coupling with the first

n f the holl ow body, The second d of the mandrel
398 ds B'éw%dqnﬁe“ﬁglafaﬂhfra%@tlwtftggﬁsée%ﬁnm&efl the mandrel
Oﬂr&ekmcg\ﬁfe Qrbréa%ﬁa'a b42dibndsBd BRHGEARBGRe Hitst lan?efthe mandrel. A
aspect he resen |nven?|on ariveting too
pslmiaodenbdlﬁea:tlolnmahlbdefermedmdt)h,e nmn|drﬂ1 to ngprowe gappmg of the mandrel

neratar for tlvatl t he r| tooI

BE B Befog il B¢ menst sutsd® tlukopyh sticaiftoge
] prédereMinea\téldde dudangl ed interior annul ar surface,

and at least two split jaws di sposed agai nst the
angl ed interior annular surface of the jaMIcase for

ng nandr |s of..rivet lnsert e

1o0PY 02 1TBER FaRe itk dnf B Rel of thel Moot M chligiaudhod of
r muﬁbhmngrach\ree lilio&i‘d%@ kplr@maﬁ aotie® Widydabig 4 first &R, a second
bo of the riveting tool e ngsepi ece_includes an

-130f @ thbg/shagk ax'espémwbe@vﬁfnabeaﬁf% enci #nq e spgandiend, wherein a
e
O ke odutiia ardRfsRofl B BPhe SBHo IR A hifpdrelis passed
i fiwough (e hoﬂoWIhedmanhd medndtdi baeihp adirghend Eind arves@pi ende The mandrel

PSSR p LGS 2P it e st ndof

C e 1RHBANSH Y  Thebebd ff @alofThARRESGEPexta He)SndinRRAS ﬁange a
bet ween the di stal and proximal aperture ends of each

oflistange pf alyait OtAp in¢hediof fess.ent sizes is substantially
the sane. The riveting tool can be configured to
i nplenent a nulti stage pull and rel ease activation
floo2 Flet t il @codrddnée twithl dHeZdpeck Bf BleGRENANOemid) afrivetif€tool is

aspects of the present invention, a nethod of
provided that includes a body, a pulling force generator for activating the riveting tool,

and jaw assembly within the body. The jaw assembly includes a jaw case having an
angled interior annular surface, and at least two split jaws disposed against the angled
interior annular surface of the jaw case for gripping mandrels of rivets inserted into the
riveting tool for setting. The riveting tool further includes a removable and replaceable
nosepiece attached to the body of the riveting tool. The nosepiece includes an aperture
having a distal end adapted to receive the mandrels of rivets, and a proximal end

adapted to contact and hold open the at least one split jaw for insertion of the mandrels



setting a rivet includes providing a rivet that

i ncl udes a holl ow body having a first end, a second
we@pag/088sd7 a t ube shank extendi ng between the fPCHUSHNE000097

and the second end. The rivet further includes a head

flange configured at the second end of the hollow i

bthegethrangh. aTEgn@ﬁemecp sa5be gdapmcbfug manpfachse inomplvealipy of different

g?g?snh n%% (ﬁneé ﬁl%%%rsfseg” %pfgﬂ)% ¥ ﬁ?ift?peql’t t11r*et%rﬁ, A 1R glstance
hbéthweeh BediistalldiRl prekined apatire BhdSofWathof theghiraliy dfftifferent sizes

rivet intgo a riveting tool andlnsertlngtherlvet

i itsybstantinl lyghe same. o Theriveting tegl canthe copfigured do {mplemest a multi-
a oR f i second end of the
n%%%%gﬁfgﬁ%ﬁﬁﬁ%%R?ﬁgPﬁgﬁgr {%%apfe rivet until the

hol | ow body is substantially deforned to set the first

end of the man reI ';LofB ndrel i reI eased and re-set

WP N ¢ freagg ithdurthercisberts Aihe prRSCR IPERTtog: § Gsthod of
orcytide drRef i 15@2?%%‘2“%%F?.&ntmqﬁa%és EfoIfw billy RRARH first end,
maseboald end, addentubel bhamdt mldmglhetwéemthe finstredd @hd the second end.
fracture 0] I n acc rdance t t

RS SRl inglibes 7 b fanen GoRGHSRY 2 G SHoPd 5ad ok the hollow

f B5&1Ghd b Mdrded paSRER i G\ thE hs IGP b@&){ hifd BAGhEH firdi®nd and a
mandrel and re-setting the mandrel hin the riveting

t eegiond sud;ithe ﬁait enthef the\mandn@} coopled g&nﬂpbe girss zné of thechollow body.

t gﬁg El?ﬁ{tl%qﬁio g %‘FQ‘%’(&& s OIQl&g%g? rlg%t g I?r i s50(?lhaé1d inserting the rivet

”Bﬂ@ h&lork 1@@e 1ol Beafivet@) D dvedinkNeblris H&Ivate-ﬁhﬁ ghipraSporfieulof the
of the holl ow b;ﬂ%@lcan i ncl ude one of an open end or a

c besoad eadhgf thgrm rand ipusllthe mandnghofthe rivet vt dhechollow body is

C )

381t iR K, S 4016 RAMRY. B8 i s

f ke avithinl tiet ravetidg @dolpsuch ekt tthrivdingnodblegips Bywree gredter than the

end of the mandrel can |i kew se extend beyond &Ee hea
e

f Pﬁﬁﬁ’é of thi seCamR EnbETIRSShRIEA® Breritingthenaride ndrel is then

ance including or between
2 BAiitd hafpusdlifie Bandicl kAP | 00 L [0024] In

accordance with further aspects of the present
t can

Ipdaé " ogh aaﬁﬂf ) hgﬂ’\g fﬂgﬁt 2 nﬂpgw %f)(/}gg prgsent 1gve}qlflro§,t the method can
e fghiRp %Wﬁ&tﬁ@%e s';tefﬂ Sﬂfialécakﬁ\ Gke fﬁhn&r@?axﬁ?&c’d%ﬁu%}ﬂe mandrel

of the hollow body and a mandrel passing through
havithimthie s ineting todhasvich ghaa the riveting heplenips greater dhan agortion of the

TGl RS Pl 55 50 e AEPBLE B AFold e e

Meivel &n bod idsriveey Thel fitsi@nd 6ﬁd1efﬂoﬁ6@€t)oﬂydﬂaﬁﬁrﬂ:lll€(& (ﬁfe of an open
about 0.75 inches or less. The mandrel is not reg

t @mh ava closed epdrabwhich the fisst endsof the aandrel aowlvaewth @he fist end of
le&@ch;“ fhe Wb Perdd OfGhe ﬁ)ﬁfx&fef‘&n e é?wgﬁ‘etygﬁﬁi the head flange a

Contl nues wthinserting the rivet Into
distance of at least 0.25 inches. The second end of the mandrel can likewise extend

beyond the head flange a distance of between about 0.25 inches and about 0.75 inches,

or a distance including or between about 0.25 inches and about 0.75 inches.

[0024] In accordance with further aspects of the present invention, a method of

setting a rivet can include providing a rivet having a hollow body with a first end and a



riveting tool and inserting the rivet into a workpiece
to be riveted. The riveting tool is activated to grip
wao bessgssond end of the mandrel with a portion BET/U82408/000097
gripping surface that is less than a conplete jaw
gripping surface available on a gripping jaw. A first
P @quﬂﬂsﬁnﬂm)h@ﬁé}ﬂﬂgd apihepetandregd tof thenrligmebodyf andraemandrel passing

il Bhet B RUBRGIAT R oh g et R s, "Lk flgend or e

t enapidedd ceupplbewith nigy ﬁist ém:d Mm! lelaﬁwrbbh? randth®sdcBed end of the
riveti ng togl, the rmndrel is released and reset

wimasdrel exends besiond gha ks fl a@aen distance oh abgut Pt lnghqsmlless The
4
SR ol o BRI A0S o o

g K:agilprdtglrmgrri\&c eetuﬁg dTh@metHaﬁ (i)hﬁﬁlies ith insditing @l@rﬁve’t into the
second P :l%‘{ npl enment ed by pul ling the mandrel to
o Eeiihge o0} g insextihe Chemegt nte as\é@rﬂipwge ¥ bq Fgetpd nBheriveting tool is

MaYtiPfed So%%pr e sec%ﬂg cRA A HeARA arBUh itk Eg?ﬁfgﬁﬁff ‘}egtg%nBﬁmg surface

reg ui red to conp ['ete setti I Ng
BR&&E’S 9781 ] E"Eb@lletﬁaﬂ-ﬁlﬁlﬂgﬁiiﬁc[e @OﬁﬂblermES grippielg jaw. A first

othrchracte ti of the inventjgon wll he
ol s Rtemenian 2 opiipedhe mRnfLALEe tiyet MasrdshirauRs the hollow
d 8bay.| Rfla gﬁ?@a{t'vﬂhéﬁ)fhe'ﬂaﬂﬁ% 2\% 4OBred ﬂ.}fﬁ@ﬁnﬁmﬁ’cﬁ%ﬁ% enable the

drawi ngs, in which: [0026] FI 1is a dagra
i mandrel to travel Girther nto b riveting, toal tirerniam@eltls)retléuse& andueset within

e PisBeoBine ek hitsae P55 trimsabg mngrel i tion of the jaw

Fifippihg saifh& tht i¥ QlgrédiettBd ﬁfe @&g‘%%rfpﬁldg%uﬂa& used for the

known art of blind rivets; IS a
dfisg rpaFm&t least a pesond pull @qlnaﬂleraempd kil prllipgtthe maoduelitongst the rivet.

AR ST TN B B 8350 WD RIRE s v

obe FdqBired, pridrite compleed settivgd ¢ff thativend, according to one
aspect of the present invention; [0030] FIGS. 5A & 5B

are diagranmatic illustrations of a conventional blind
rﬁmbmoﬁqﬂlnﬁ'ﬁ?g%?grdance with the known art

o) N Vet ng, FIGS. 6A & 6B are

di agrammatic il I ustrations of a conventional blind

oS oa Theehha s iarieiRStics s ia Dot pRveahEn 24 be more fully
0hinddi§todd B89 etbrenby ®the lowiRE 3éhailed §Rcriffion ﬁRonﬁnﬁ;ﬁon with the

are further illustrations of variations in
ntadhed dravgagspimwdichy accomnmodat e di f f er ent d| anet er
rivet mandrels, in accordance with

[0026] FIG. 1 is a diagrammatic illustration of a blind rivet, according to the known
art of blind rivets;

[0027] FIG. 2 is a cross-sectional illustration of the blind rivet of FIG. 1, after rivet
installation, according to the known art of blind rivets;

[0028] FIG. 3 is a diagrammatic illustration of a blind rivet, according to one

embodiment of the present invention;



aspects of the present invention; [0033] FIGS. 7A, 7B,
7C & 7D forma stepwise illustration of the blind

WO pweosdsel ng set in a workpi ece using the rivePCHES100810p0097
tool, according to one aspect of the present
invention; [0034] FIG 8 is a graph of mandrel tensile ]
|[082P]vs. Flendreh cetiss-peciioaataHustrationof the blindatives of Fiqg3, after rivet
operatj.on in accordance W th . convent.ional rivet
S BB taAoh gsrarfing o 78 atpechorf bssed ingdittogs “gc op
9E & 9F forma stepwise illustration of the blind
rivet bei n& set in a workpiece using the rivet setti

n
t[6830Ini t FIGSnBAi & iSBarp dingpiematia Hipstatipmsiodg qeguentional blind rivet

h ' i 0 {he. present
" Ref g oo 6 Rt BB SRR S OUBH TBERR st ot ve
enbodi nent of the present invention relates to a blind
rivet desi &n havi n n exposed .mandrel portion

a . . .
907 i cd FGSwPAN: OBare dreramatic, | BSURUANIAH gipBgentional blind rivet
b loch QidhBHLA e s R Ay AR os8 hpkelie TR Btdrince with
coa¢ aspeetl aftthel ptesemprinvbmtibhon, use, and spent mandr el .
di sposal, all while still making use of conventiona
riveting tools for blind rivet settingand maintaining
rio¥83] PEFIQISTRCCED, &6E TR EFBEr illfstPRionS BAVARKRRbnd th R \Sodified
an unsnooth surfacé feature for a riveting tool to
c apsepicee tuacaognmodade diffesant idiaametenTivet oandrdls, wh adeordasce with
I nven i¥§hblind rivet. design, a conventional riveting
t AYectsior dne present INNEDHOM with a repl aceabl e nose
housi ng and nodi fi ed nosepi ece, may be utilized, with
a nodified nose housigggattached. The nodi fi ed nose

He083lhg FAGSHI4: TBedCroIBfosmea stepwisreillustigtian efdheblind rivet being
rivet settj t . f I '

- o 2k bR R 3 B, acPorRliloEne 4Pt e present
cameatibn;onal and standardi zed mandrels. In addition, a
nodi fi ed stepped approach to setting the rivet may

al so be utilized in conjunction with the inventive

riogk) desirg) 8ti?a% | Iﬁl«ﬁﬁﬁélftexﬁﬂe fYe sl HahlRl dfsﬁﬂb’&ﬁéjﬂt during a
exposed mandrel portion. The present Invention 1s

dirivetsettihg apamatebnfinrat¢vedame iwith cnwentiomdi divetssettingiaperations; and
need, in addition to having other desirable

characteristics. [0037] A number of figures _

eoesPas & sMoahoB, 5ECHD, IE 9P s & SiepWiRliRhidirakibk 8f the blind
parts are designated By.ilke reference nunerals )

t mivetgiegiset in h Weskpiscesusingathgirevebsrtiong ipehwith agnodified nosepiece and

s oS G e B e R el Bty

and nodi fied nose housing, and a stepped rivet

DETAILED DESCRIPTION

[0036] An illustrative embodiment of the present invention relates to a blind rivet
design having an exposed mandrel portion modified from the conventional and
standardized mandrel to reduce the amount and cost of the material required to produce
the mandrel, while also minimizing costs related to production, use, and spent mandrel

disposal, all while still making use of conventional riveting tools for blind rivet setting



setting procedure, according to the present invention.
Al t hough the present invention will be described wth
WO 2G08/0g8sCE t o t he exanpl e enbodi nents il ustr ap€dUs1908/000097
the figures, it should be understood that many
alternative fornms can enbody the present invention.
Oand ofainsigingivet prifprmanget Abe arandsgll is| nod detivited i@ hiye an unsmooth

R Bt « iElhe YR B, Luly ing RS CRYREIGR, Jr g vith he

t iRenfile BligIEétdeSignBESIVedliSnal FiRetihd @O ek, Alriviet ghmwith a
keeping with the spirit and scope of the present

i Akplancrbls nopobasingrndinadified wosepiace,anagp be ytilizada with ampdified

491015 Oo%gﬁl%.lagﬁg%% V’f‘c}{e%ag*?iegagge%gl Xa?xgt ogldgﬁgé nosepiece on the

provi rive

t wonv@in€iogallriet suteig tdodeRabdds, use€a @iandfed hadiny askdided ieﬂposed
the art Wil Precratethat the blind rivet 40 can
partmécg i¥e o fopyentienal agg stet%tw%mp@@t%tlp@ﬁdmon a

I%SC’#E"‘N bRy BBFOREh K ey BEPREP by Bho BBl ot nction with

onlee mrentiverniven desigh fo emzibhsarsd o€hn 46ermasthe1rn@dhd:a”dcnxgbsddrm:andrel
rivet b 42. The fl an; e 44 gnd |§ t he d of th
bIPPFHPTY i \istProgsnt iayveRtiQn Fiiveriig foigay tosasidress this need,

eiid ReditiG tRFidd StBer 1%&1 @nd (not shown),
erlt herl lof whi chgj(goap?eesu\%ﬁfh aaﬁé‘?\%ISO portion of the

nodi fi ed nmandrel 46. A one-piece version has a body
t i s f4d Qt T
ARATLT | A BFAL: kol GR0Rphked WHMFRICS: Tftaat 9F wherein ike
i sparte ammbig;aaned bylike refetence hemerisf thembgivety il Bistrdte.exdinple

ece version.is,forned by.insertin
TS Or PR ES A er P EvE Aot A g ivet, a ivet
ris¥gihg l@&gx’mﬂ #0&i#led hBSepidcéqind Mﬁé’@n&s‘é Ho¥iBing; adddYa stgpped rivet

round.” The dianeter and grip length of the rrvet
4 3ettiog proveders, adrording tadtheipvesentsinyention. Hdthough thecpne@nt invention

5%}0&9%%3 esc{%&%ﬁ dTlﬁl)-(rli,? er}%ic a)tl ngge)it?.hgrie%xlr gﬁgﬁ%m%&ﬁlttpest{;’ag{fﬁn tae figures,
Witt shol ldebe indetstdtiittiatibamy) altiieat e dorne<énasbady the present invention.
protrudes beyond. the rivet body 42 and fl ange 44 at

t r(@e(ﬂfm inpry skibin the agtwilqdditioagiinarpregigtierdiBereoways to alter the
P
%%k‘ thzéganpﬁ)\ﬁgtﬂ%latg 8#52{69% sg+ 148 ] %3/ Qtr}g S%la %\/Qﬁttyg)e of elements or

n amdtemls,vm aenainedistillinckeeping witidtht ispislit aad skkogle of ithd<gresent invention.
conventional mandrel s, does not require an unsnoot h

S ature for ive fo capture durin
H0a8F T R Ehirg oo B @ 8 bhRgrkfrq nheGRBaneruih e igpsent
MeRheibn $ORYb VL atlrhe Bﬁndﬂﬁv& 4078 ldugteféd\a@ hitRdSpisdd thabfer; however,
feature nodi fications, such as notches, grooves,

k 90 lo€ ordimarp skidlrin g ary wilé Appreciatedbas thelahtm wvet 40ccan be made as a

; ODewfers TuBRbraRe SanfaBRR RO SR mp RN R Do of e

C@&Bllow rivet shank or body 42 having a flared flange 44 portion at one end, and a
modified mandrel 46 passing through the rivet body 42. The flange 44 end is the head
of the blind rivet 40. At the opposite end of the body 42 is either an aperture 48, or a
closed end (not shown), either of which couple with a head 50 portion of the modified
mandrel 46. A one-piece version has a body that is fixedly and integrally coupled with
the mandrel, while the two-piece version has a body that is removably coupled with the

10



make use of mandrels with such surface features,
however, in contrast to other prior configurations,

W0 b@Bs©8§637 no requi renent or need for the nodi f P€US2008/000097

mandrel 46 of the present invention to have such
surface feature nodifications. The nodified mandrel 46
c s difdedsmandtel 46. aThotwee piccomersioni iy &trmed tiyiingprtingrd magdrel with a

d difi '
el REF BN e RS S BB BEC of T hmnar el

Thus, there |s no reqU|renent for the nodified mandre

t [a))otaa}/e dheuiebed42 isrtipieslly fAindr The GRenet@rcindigep length of the
mandrel 46 can be nade I n accordance with conventi onal
privet badyA2 drscraniags, thaplind riNet size g holss of spse ABampstedten extends

”%[bql%%e feﬁg@déf*{ﬁé ﬁgetltb%d%gp' y with the present

i nveft on exanpl e nodi fi ed mandrel 46 can be
made by supplying a continuous spooled wire to a
n@edoE|  firemodjficd olandee] 48 hehild a:(mpﬂesi wmln thetrivet body 42 at one end,

redeterm ned . | engths .in.coppl i c resent
P RS ERMS GhPaEOfes BYoRE it Body A ne anes A oBf Sopante mnd,
S %%ahﬁg &h M@@H Ip@ﬁfdﬂrfﬁﬂoffthé’ ﬁian&%qi u@ fadidg a RHPeN dimension Px. Most

nbodi ents of the nodified nmandrel 46 nay incl ude,
@ﬁenl,cthﬂ modnféeqimamrew(sdpseiz eeshmbles g milmuiveire grustures The modified

ﬂéanélmq,glv%d{qn]v?&l}%&?ia {nﬁrgc?r%gv g?esgtgﬁ ?%cﬁfgr%t%g 61|tng%h<g su?fsace feature for a
S QIVEtlﬁ?tdOII' ® E&puﬁé dufiMetivéOinsth il  SEiedifReédtlyesbme other prior

mandr 46 _further may include a breakaway néck 58 at

t meandrrl cppiagurationsthawe ircdered0/aripnesusfasg eafierg mesificg®ns, such as
¥ Qté%g%, &@‘%}%ﬁg 6&t§er:k§1m%[en9£%‘?4 ffgarrtll?{é%,r t%}{?ble At: mandrel to

nders oSe of ordinar e ar
| e lappiopgiatety mpmrgd byplahiveting tﬁcﬂ forvéad eétting. The present invention can
SI mJItane usI rol]ing the breakaway neck 58 in a
kg yse e? felsavith wqhssuaﬁm fegturgs; ?(lﬁmewg Breopirast to other prior

Ttﬁgﬂﬁig}ﬂ'w&&t d'd:no {115 t Ak ﬁg%ﬁggheq{?@dlhgc? nlah é 43 of the

ctioh o the breakaway is to provi
pqmresbntabveﬂminrte devaswhgutthee feetmgd: modificatiensrolhef medified mandrel 46
mand

46. .at whi ch the. nandr el [ de re |ljkely
[ RS bt Bt cOisRional TiyBE ot toahe JesOtsd ey ikt equiring
OnddiicAiRRs E&ihe%drﬁ&etééﬁeﬂally Stno Sl s‘hkﬁ@e Hf tBe @$andredS Thus, there is
| ater described. [O nentioned in the Background

oantrh@nmn@@ far the en@dfﬁesianammel tothevd an nesmagithsunfape feature. The

- i eEbafdrel 1 gh e dod i SpHAA G ith EERRnal rdpris, however,

bQMMe uéigui bﬁtrhg endfifiéd@anhdréba6 b(gds/ced to Gmply Rt @B ptdsent
di. mensi on_PPA of the exposed mandrel portion 30, nust

bén%antlp@agpr example, the medified mandsel46.Gan bg madedy; slhlpplrya%g a
P Bfioh Shpig) 455,63 it Torlk Bk THE QAR ST
r |pvaie3ermlnmﬂdeﬂ§hﬁmcbom1hmt¢ wg‘.hhhxdyredem Iir&teﬁtuSn a)af laEdrSiBscrlbed, and
! rfeiter assembled with separately manufactured rivet bodies 42. Some embodiments of
the modified mandrel 46 may include, but do not require, a surface having annular
grooves (not shown), or other roughened surface, to increase the grip-ability of the rivet

setting tool when setting the blind rivet 40.

[0041] The modified mandrel 46 further may include a breakaway neck 58 at the end
proximal the head 50. The breakaway neck 58 can be implemented in a number of

different ways, as understood by those of ordinary skill in the art, including crimping in
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and 6/32 in. respectively, or 1.25 in. for blind

rivets sized #8 having a body dianeter of 8/ 32 in.,
w@ewsngieny to the Standard). [0043] Contrary tBCT/Ei§2008/000097

IFI-1 14 Standard, and in accordance with enbodi nents

of thgmfresent invention, a length dinmension PN of the
refelieaden sigtenequshorodling the brdakaway heckt S 4 tbread roller that

sh ter td.0nal  lLength di sion PP

¢ Al e%?ssfsaégﬂﬂéﬂé SRR HLIER Tyt o WA Al S0 e ke, The
Snﬁfenfm ofitHe)bredkaevaly @iaek B8 @ 13BR6ViAE a IPdlirebf Wé@k@é@ﬁl&ﬁg the length of
mandr el portl on 60 for _a rivet having a body di aneter

othe medifiest asrec] 46iat whichzhe mandrel 46 ivmade mﬁre likely tasreak away
t DA, fRCsi Zﬁ%}sil?ﬁgﬁa%pl?g%in rpth'g'?ﬁ ém#u?gg %eegl{le? 'gg'ttmg process,

greater an a
diagruesidescritedr ebet ween. The act uaI Iength di msnS| on PN
of the exposed mandrel portion 60 may vary slightly

ith each different size tation of t hlin

Vﬁob‘é%] 40;ASAPEHORGH 13 kgéj Hgﬁtherprpsa%mc{}ﬁ afjen, the 1-inch

r &

| ilbinhh dh i I oﬁqdn | (PRapuRn (AifenRR Y requires that the portion
plof thermaridueltextendetgdrveryond ﬁ@ flange wfi shienminat bedytile., olie Iehgth dimension

i mensi.on PN.of the ex ndrel portion
By PP Plpaee) pomatias” HRSE AR (TRl ciae §f ot (specifically, 1.0
r Q) by Bkt vt P§iRd FLadPAY havish BENHAiBMettes ofi37§2 §P and 4/32 in.
sinplify usage of the blind rivet” 40, whil
rrmsmatetmly;g Qﬁomv@mtbnhod\ sivetsisized #5and ¢6rhaning b@ndd digneesers of 5/32 in.

" 2044 I FesbRly BET A Ty AL SOTK B bR BRY ak 8oy diameter of
sig2dn# dc@irding4o e Stdndar&OEtS are |i kewi se not intended
as limting to the present invention, but nerely

reBresent some acgual di nrensions and rivet sizes

Bhor i Loatmpy todBedtTr hidt Wandardtangria apergdance vyithygrpbpdiments of the
b?é@@ﬁtﬁﬂvérﬂ@h it ngg] d’iﬁlehm@ P{q%?'tl?é F hdigi ortxon 60 of the blind
di i T v

variation o nsion of a parti evi
s oivetdiais shartérabamethercogeentioasl lehgthelmensie By yofabeatposed mandrel

ion i.s . direc o,.th i on .of _a dinension
¢ AL B8 S i i SiveisicSip dfie et aRen BR o iR gFposed mandre
S lpbl-tlon' 6o fob 8 rvet thv‘ihéJE béc‘l’sedlﬁhiétéiném isle E@ﬁﬁpl@ eithe3¥82 &l or 4/32 in.
by standards organi zations, such as the

STREyREL Ahout 07 inkkest ansl inanost emp&ntﬂntamm gm@te)r than about 0.25

h f d t h
OREDRL oBf Helyd Ahy 4 Ersin Bofebentich g e ifien R didension Py of
ditiedposed mhhditl pditio® 80 arsafpsiiitely wieh tdobrdifiérent size
rel atlve to what one of ordinary skill in the art

wifplementstion of thechling ravet 4@, althouh sushovariation n lengiris ppt required
995ith REXAMHd ] L%tsomﬁé ﬁ%&%gﬁ%ﬁ%aﬁf %@Q&dlﬂ&g fli slqlioﬁgi:qtgeu?o&ed that the

variation 1rn di nensio er nor
berianpy &xtatdetbrinihg threymasdhuen lehgthhef thelegpth dimeasisn PR of the

PN of th I h
1 _eﬂgﬂ:splé Inglﬁlﬁéi ga;?tgm nxg ralgefccitf g{elttﬁ!» ?p uge0 thte a%;odnfc’ o I%gi%rlg requlred to

form the modified mandrel 46, and to simplify usage of the blind rivet 40, while

maintaining conventional rivet performance and also the ability to set the rivet with
conventional tools. The specific examples utilized here with regard to the sized #3 and
#4 blind rivets are likewise not intended as limiting to the present invention, but merely

represent some actual dimensions and rivet sizes appropriate for some implementations.
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| engt h di nensi on PpA of the conventional exposed
mandrel portion 30 known in the art, and therefore

WO e@Besssmt s a reduction in the anmount of mat erPEI/ES2008/000097
required to make such a mandrel relative to
conventional mandrels. However, within a certain range
dP044le 11t shauld bel nesedithabitdy well amuwetmi |the;tahe vériagion of a dimension

S wth m n nod cat i | ons

SfES pichALlald is JoMeRRh [Riablsl A ZehetRl BEFOydtorng prosgnt invention
r is\ditectednd thdedi@ibacifiadimeRsioR tiat isddtherwasihindebtddd ByothBe of
the mandrel of the blind rivet would be m ni mal .

Thwhiegy slell in ghe zylﬁ tosktheimpinimm dimensiethisquiredby @r@ngarﬂs/
AR ol B KB SNt Fo iR v

sopearhtioral aTherefbreiaE rdduckshief the fenigth ditiedkioalPs , bEeHel dk@dsed

to formthe di fi ed mandrel 46, mhlle al so sti|
bBiaAGreb R e n?l%th dimepsioncyefcthe Fpesed mapgtel pattion fg relative to
t I
1 Sar SR ol MDY FANE BN I BARE I BRA {0 £ G ARized
t hemienin, gass Ue;&mdlthedthbai/iselvexp'ﬁh&drmﬂipmd’ictdblﬁﬁiaﬁatﬂmﬁm(ﬂlmension.
about O 75 inches is believed to represent that val ue.
th.di,me on PN.of .t he expased dre] . )
TBUE3IC, BB if SOURT b ahpcecifted IHAE afePalpe gt the length dimension
pPﬁﬁ)?fHeQﬁFb&ﬁ%thfrélr pIRGé 6B 1§ 18dsBare findh rBPfek&ts a reduction in
gal ned h the present invention and al so naintaining
b@gﬁtdlmengmn Bmpfetbatcenwmhn@lmxpemdu roandrelrortion %@kmwug in the art,
0046 ubstanti al nd usef ction
0 ergfot R A rotoalt P RO 1BE Rl of oyl gt Boyppake such a

bﬁmhﬂﬂeﬁfdlﬁtﬁie&d cbfiveitidhalthaidrélSOHdvel &2 tvith@bal bdrtaih Fange of the 1-
substantijal decrease in cqosts both at the

rra)ﬁbﬂ)&@t@ MERYOB @nBeNtional iy getting teplbwith reinonmodifications such as
lffe'h@&'a.tﬁ)xglsfvg dl@tﬁlhﬁ: P%Q{J ée‘?ﬂh t ind gﬁ)e L ud tﬁ‘@?edﬁl:tlonhiﬁ materials

user end
crdquaed emlfosmetht mmdd:ﬂ of Ehetblhati rrveqwonld tetrainagel. afttkrefore, the

event ual di.sposal .yell asshorte g the spent
BT |m‘feaﬂa$ ﬁ“?%pﬁsrﬁb 3 ity Aens s [HAgtR SEehsen Byt the
Thgdsenfhhiddi hQS@ R 1950&1@3&?(%&{? 8Bt '3@[19&3.&9.{1 Eﬁd)ﬁ‘seful

60 "bei ng abou 75 inches or less on a size
r fedection mrmmdyls décuinet ¢o fQIhl e 3vdified mandieB46, Iwhlle also still being
results a li%r UCtJ

- St P A LA Bl R Ral e reBroAar 8 geplaceable

CaRUHTthtion e a 6eABmelion 6f the Whid ahd the! 088 h&hs%gm;ex%oms Rkcribed
of the exposed mandrel portion 60 of at |east 1-inch

obelawr & b@rmmumlnmnz@gs of abouy 8{78 inghgs IlSchQileV%@ rgpeesent that
t bef‘l Pﬁﬁfe%r :1 %ﬂ) 5111?’ ?ﬁll%ﬁﬁ;g 5{ %S&P Ar%on 60 of about 0.5

cbu resu |can cos sav

[ Eﬁlﬁs] is Wieheralli prdféﬁécﬁfehgﬁhrfdﬁmmmm&lﬁ@éﬂicﬁm&iéﬁ lgbﬁ@d with the
with the | ength_ dinmension PN
present inventionl and also maintaining the ability to operate with conventional rivet

setting tools.

[0046] A substantial and useful reduction in material required to form the modified
mandrel 46 can be interpreted to mean that amount that results in a substantial decrease
in costs both at the manufacturing end by reducing the amount of material required to
form the modified mandrel 46, and at the user end by reducing the weight and volume

of collected spent mandrels that require storage and eventual disposal, as well as
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of the exposed mandrel portion 60 being |ess than
about 0.75 inches, one enbodi nent of the present
WO pwengseonh | npl enents the | ength reduction to PEBUS1008/600097
the I ength di mension PN of the exposed mandrel portion
60 being about 0.5 inches or less for a size #3 or #4
r shogtening the bpehy miindred lengthofo iBIp@ve vacuam opesied enlleThiors The length

di,nensi on, of . about 0.5 inches further redu t.h
R Earef AP S4hastt sl RomBRrAO G e ol By Biges or less on
N8R #8 lor 48 rivanwith Bo&P Biak¥edrio?3/34 inhod 4182 id. Y&ultS & Abdid a 17%
tool with nodified nosepi ece and nodified nose housing

aredyetion inpaateral ameunt sequined ¢ forakibe mpdififd mandrel 46 relative to a

conven:i (Y efti t ogl .. Therefor a

c SR G Marfo 16 42 B i ERSOERR BF e bopssgsmangre
nmpodioal 60dTat least Bihchor alieebn Populasib@soffrivetsa Iailg@tiBas where
or #4 rivet w th body dianeter of either 3/32 in. o

- -r . .
4thopsands of hling gyefn are mpruiastyradsand(ag usedh this cenldsesltdn a significant
o] . bout 0.75 inches can have sone benefit,
aﬁ%éeﬂg?‘;lﬁ%sgser than the benefit realized at a di nensi on
of about 0.5 inches or less. In addition, a mnimm :
doe#Tisi oWlnle thb pudsefit. idberitioathas be¢r ddscrisealvilke the length dimension Py

suf.ficient length for gripping the ndrel durin )
Pl %B?Wr{@aq%félwogl%%&%% g‘iﬁ%\&aini att €2 inchts. B Fmbodiment
B thedhredeRPinGEht Rl itdpTdn R fitdeddin Wsfltiod 04811 fHl (S 1endth

and 4 illustrate the nodified mandrel 46 of the

pdasension hyvefithe exgosad chaadrtl podival A0ybeing about BtSanches or less for a

ofo) i s with.a,conyentional ndr e su .as,. the.

- S7R 3 07 98 riet i of Y kg B (0 7 B cEbif Rishfiion of about
1oangckes fhfthdrlréducds tHehRateAXIGMdunes o Red id femiftdthe modified

i ncl udes the exposed mandrel portion 60. The |ength

dmeadesi 46, aod i coppactionyB b thenmyry setting nal woth modified nosepiece and
e T al i . .
?ﬁ]%ldﬁﬁe% r?os%z Iﬂgﬁsqﬁg 8 iﬁ‘eﬁggﬁgﬁcﬁgqg%%@l rleE P a%gn%ntlonal rivet

e conventi ona Five I's shown 1 n
hiettlag tdol nTherefore ngenaiatytpheferred &inigitedidliensios Pt thel &posed
I engt h_di nensi an PPA of . t he expo_se%E mandrel portiqn 30
ofapdeel petipg 0015 akeut O3 mghss fpg sizg #3 or AR siyet Withdody dipmeter of
A ghi f-f Ce, } -he %
e it SPLERERr P2 icalDNgh B b ELURAR e fiEb il o about 0.75
| excheshcah mva soma BEdefof albéie lessgrobactherbembfe regdized aom didiension of

of , t onventional blind rivet. 10 i.s therefore about .
ookt £ RELSN 31 410 1 PRAIGER- & PR eHRAE of AR oprinches sil
| Brdvhides sdfficaddt %ngilhﬁ’)r BPippino@He FRAAGeLHuAdAG el rssﬁin?twitw
br eakaway neck 53, a spent mandrel 54 has a | englh
dcorestional Livet settingeohehen abtepped setting methodassusedt hi n
the rivet body 42 up to the point of fracture, plus

sk SRR BN A SEPBRE TS B, PRLH Benion

maidladditiGrhliye Husttat g cd mparisoh avittDsl téive dtiore diadldrel tsuch as the

C Mgniieh 36 BE O ST T0 IR RG Ated Th FIGS. 1 2nd 2530 FIG'S, the inventive
blind rivet 40 includes the exposed mandrel portion 60. The length dimension Py of the
exposed mandrel portion 60 is about 0.5 inches. The exposed mandrel portion 30 of the
conventional blind rivet 10 of FIG. 1 is shown in hidden lines to indicate the relative
dimensions. The length dimension Ppa of the exposed mandrel portion 30 of the

conventional blind rivet 10 is about 1.06-inch. A difference in the length (L,) between
the length dimension Py of the exposed mandrel portion 60 and the length dimension
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mandrel 16 has the sane | ength di mension LRB of the
mandrel portion that was within the rivet body 12 up
wao eooslgsepbi nt of fracture, plus the | ength di nRCEUS2I908/000097
PPA of the exposed mandrel portion 30 of the
conventional blind rivet 10, to result in a total
| @ngoﬁthdieumdmndtelmbaicspﬁhof tirecdmeintigalrbdiad Irivieh {0 is therefore

m t t bl i nd t 10, of LpA-
B oo B R bty e Biniibnn A aoBa D BB 4yafer the
S pRydifistemahdel f4ctard at (he biduthivh ¢ dedPS8)ta speMcdh/ldréib4i tas a length

in the exanpl e enbodi nent, about 0.56 inches, because
t déimensicinekrefghe mandeel perignithatiwasevithia the; et bedy ¢ up to the point

ggr ﬁtuge R@Jﬁ éﬁ% }]etng@AcF nggé:' ﬁg Pn%ggléeecaipﬁg 4| L Qxfl]drglgpotq*ﬁgn B@So result in
ofa tbtableaigthuiimeh o bf theispenthatilrel 5a Mﬁua@ﬁum tle 5ﬁ>dlﬁed mandrel
inches. In this exanple the reduction in the |eng

d e Sivo T heysmdarly fasmed spens anandrr) 24 respding omshe eqnvmtéonal

I
CHMBN 3L o 5 S P g s i
ofthet fieetiody fl2 &g tﬂﬂmbo&ht o@&racmra,_k;ﬂuu the lé'xfgtln dmlmmon Ppa of the
Kot AP TRl RGTo 5t (B CmEBUPRUIAG FHEL 0. gFSh; 1o total length
ro?%géshﬁb tHle g@éhg Eﬁndf@@@ I s%'ltlr%{ ﬁ&h@é&o&%ﬁﬁoﬂa@gﬂg rivet 10 of

i nar in t appreci ate t
t e a diThé differereeiin thenlengthigtbietwdenitbe wmmentldmml spang mndrel 24 and the

di mepsi pn PN of .t ed man reI t|o

- aiiierhsahuRBire RhRo i F ExURpl5 ot A eRooR P SR pEBgS because
ofthé MEfefoY ﬂ{‘ﬁﬂeq h b}, bBfveeh s 1e&chQﬁﬁeﬁﬁ@19 Py BEtHeRRPosed mandrel
plurality of |engt di mensi ons as desired. For

expartsinet0 andthe dength dimensign Prqiof therexpesed mandsel fostign 30 of the
C?ﬂgl ﬁgg!ﬂq{hngpr%eg ?ﬁgslﬁlg %g?uetroo 36 1n ﬁ!(’fr eltin ﬁﬁ‘ls exam%le the reduction in the

I ze avl ng

dilérigeh @idechsion RS klﬁ’@ipbsédlndmdfenﬁdrﬁﬂn appf thrWontiéhtional blind rivet
about 0.25 inches through about 75 inches, to as

ml@nredycegydann to. tha dapsth digeasioa Py cwthcr exposed mapdrebportian 60 of the
CORifial Gndfel H6 I Hotf'd 58 Rk %ﬁ ified B ats?xfl (Rarn dimension Lgg of

invention, and denonstrate S|gn| I can iCl C|es
043 mbhaeseiolmgmt dimeasion gy of h0danchi), zeshitihg mch reiduetion in mandrel
art L aﬂ (2] The g jesent invention, thus, recognizes
materi ot aliRst Afrbnal and st andardi zed mandrel s of
bI|nd rivets as previously constructed were excessive

f woadhe rosLbf GdinhHskin aneiabywf apph&iste thal tHetfiffede€d in the length

fastening. The blind rivet of the present invention
s Harbetweent the langthydimession R qféh@e@osectmeadrue}@ortlh@ 60 and the length

n%déanstl) qrtﬁe F)épcjls%%mgﬂaﬂfre? ﬁgrtlg) fltilez&f g t10na1 blmd rivet 10 can

r Ive
maghdel t%dwé@r’wplﬁfdl@jﬂ of lehgﬂhﬁilméﬁilbmm desi®éd. For example a mandrel

having a difference in the length L, dimension approaching zero, will be a more
conventional sized mandrel. A mandrel having a difference in the length L, dimension
approaching about 0.25 inches through about 0.75 inches, to as much as about 1-inch or
greater, will be a mandrel in compliance with the characteristics of the present
invention, and demonstrate significant efficiencies over the conventional and

standardized blind rivet art.
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[005 1] In addition, one of ordinary skill in the art

W Il appreciate that the blind rivet 40 can be nade in
w@2wan08ssty of , dianeters, materials, and head BCHUSR08/000097

Materials used to formthe blind rivet 40 include, but

are not limted to, steel and stainless steel,

d0058InunThe ppgsent, inyemdion, thasdepignites that Tieecadiventiinat and f

the blind,rivet. 40..can be any di.ameter as previously .

R Bl sl S PR prrYio iy SRl fiscive for the

| reuired fiftsioRd1RG o€ tH ket BEn i iPetThsténifle "ERS bY AbetioTehe present

blind rivets by the present invention. In addition

t Inyention thorigns theilensth pf tefnandsel: ciivating theynasificmandrel 46, which
rivets. .Th r hoventi. enat as. Usi all k

Pt w288 R By bR AP BR80T 9 s SRS
btbdm@ntibivdrivas dettidgd@ol] | n operation, the blind rivet

40 of the present invention (or a conventional blind

rivet. 10)_ can. be set or jnstalled using a conventional .. . .

P02t ng Ip@?rhtm, ongsofRrdinaritkill in theag Wleppreriaigthat the blind rivet
PelAITrele e

O EREEY U8e ¢ Odpicef o WMRALI BhArCRR LR oy, TURIAL used to

méordr the btiod sivan40 swhidechunrd yotrlamicdd tohstegland atsdads!syeel,

the hlind rivet 40 of the present invention.can be set

oﬁﬁﬂ%‘t“&i RSy %dﬁm@mﬁls (FADGPQ iﬂ_FFgﬁfnéﬁ"l“’eé 30 ¢ be any

h@Miniterts PR&lidusBHmARSARREErR eoVedtiRA irfeRd THAEare no limitations

housi ng 84, as depicted in FIGS. 6A and 6B. The _

cplcehon theadiameter dimepsiooalf toblindctiveieby thepresenhmysntian. In

64, ..and an annul ar. anvil.. 66 threadedl.y coupl.ed with, . .

¢ RGP BEF Ty tis® Ol pirerehe bSAETRER et o i tgLipvention

bgpérates asiag layl kneWnl dshitetshmatdpRIly afBh&d styles khot@t intdle blind rivet

tool 62, making it easily renovable to access the

i Afer - wor ki ngs of the front end of the tool 62, and

al so for replacenent. The riveting tool 62 further

i des . - af i i sm.LE ) .

0050125 180h 15, SFLEEA L0 AR Blen YO S hiona

nmblihdrivetn Of) @an be sét\oatinsta]ledhsingaodondentéom] seétingtgobs2, as depicted

i ns [ a ind rivet, Inside . the nose_ housi 64 .
ot FHS§4 afd AB. s el of RyreamtodBuril yhoss the dEtgrenge in the
\"j‘m felﬁlgﬁpi{ %:dizgen'sﬁﬁl S gRateR sEH MEEhe 2RAUFI IS es7ﬁot_tstiﬁ'§8i'3&ﬂlytreach the jaw

e mandrel "16 of the conventional blind rivéet
1@ssembly dbsblinfhavet 40 of sheprosent inveopien ean betey or mgpalled using a

et RaRHB ruitHng oo BaTRURS SuRTFIRH ROTRISPES g prodiied Rose
appiseg 84 Qsldepictdd 8 FIGH. 6 ANEdYS B NDNé\cotRenadtas Fivetind tool 62
translating force provided by a user manually, or

des ameneborsingo4, lapd ap gnplar aqval &6 theeadedly spupled with the nose

¢ . ) ' . )
B TN e
K etoavivetiag heoli62rmaking] it easily bempvable heatcbssrtbé innet-tvorleings of the

sufficient to indicat
front end of the tool 62, and aeiso for replacement. The riveting tool 62 further includes

a force generating mechanism (not shown) such as a mechanical, electrical, pneumatic,
or the like, mechanism for activating the tool 62 and setting or installing a blind rivet.
Inside the nose housing 64 of the riveting tool 62 is a jaw assembly 72. The jaw
assembly 72 includes a mandrel aperture 74 through which the mandrel 16 of the
conventional blind rivet 10 can pass. The jaw assembly is operatively coupled with a

pulling force generated by the force generating mechanism. One of ordinary skill in the
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that a pulling force is generated by operation of the
riveting tool 62 that acts upon a jaw case 76 of the

wQ awsassenbl y. [ 0053] The jaw assenbly furt herPCnuk20d&600097
the jaw case 76 having an angl ed wedge 78 shape that
i s di sposed against two or nore split jaws 80. The two
onrtrmitlepprrciate }lame&)areymno'ddnbyvnrm«‘@agismp @mansbeing fee provided

t hei f hat s t he dr.e
© a3t magHalB” By S paeBimeRictiotslg, TG, plsPicl RESHHEr force) or
NRetirfise iar defiratd & SlllifEFdrce th @H@ét%’étti‘ﬁ?iool[ QQRA1didd1 ? details of
exposed mandr el portion 30 (or mandrel portion 60

t itkesp welldknowpanedhgnismswidl not be pravidadvhentinoff)is sfficient to indicate

eﬁl&a g%%llf yé/ tg a%% ggn | ﬁt\ég%y I%%g%ﬁn%é ?g%lrw&%}lg Eoo% %2 tRat acts upon a jaw

[ msgeam @ﬂth@jhvﬂﬁssbﬂﬁelyfl vet. Specifically, durl ng
installation, the rivet body 12 is inserted in a hole

| n the wor kpi ece 26. After passing through the anvil
053 hws dee Jaw essearbly &Jrfhfé |mc¢laqe,§ ﬂméwpf@ﬁ@ /& Rayng apangled wedge
t \/
ggig%ﬁﬁ%e t%lgtaits td%gf) A d[[ JgﬁF @vs%f fhgntgdopogfr?osre split jaws
t 186 tym’ndt}e]havla@rlpﬁmgaasth &th thbla n@&ckéthzttfcohfaetsrthe/ afandrel to improve

dy .12 h the rivet. bo and. t he
?béﬁtngjége SRitt javy 1o, g ip af{%&fﬁg the %&2?&49{@% fRyepsettipg.operations.

rivet body 12 at the opposite end of the rivet 10, the

r nooglq bodvhele%ps&anﬁaﬁ&%drmm WHohaldrel paﬁ%mmdﬁe blind rivet 40
radially outwardly to forma blind-side head.

proé thet preseinh en}'esmrt)lth@ eﬂctnndebe»rondéh@nm bodsd 2 ami élange 14 is
dr.el esi| Q eak .a

RIS HEAly GpbieddS e e Bofd b BBy h Tt Seahtany

atdurhig eidtdladionahel okt Kodynl2eis inveftéd inhehdle iethebastkpiece 26. After

Thus, a S|gn|f|canL@§ort|on of the mandrel 16 falls

oRessing thrpughithe anvibes Jaws pha fivetingtopl grép theqostion ofithe mandrel that

p%geggﬂbéﬁig éﬁé ﬁﬁ%{% f he Ve r@di’ipgﬁg’ he' e ngi n%édreﬁ\gortlfél 30, and

afpuﬂs thehmandraieti6. Becatsecthe flahge bhof thheivet bt&iﬁr 2 ?gsethlalhvet body
h d 26, thus [

t 2 lath ddahe BapiisD brad 20 1 derel] (b teipertuienkS Ghib Bt body 12

‘ifat fHe‘(ﬁ)boﬁf‘et édd'lﬂ th&rid&elo, feRRlet 65dyP12 Lolaprebses %dﬁﬁ]ﬁfnﬁlly and

a blind rivet 10 into the riveting tool
t hxpa;gih rahallypomtiniardlg tafrom ablind-fide bgad  Atapredetesmuned ketting force

el ure 74 e.jaw.assenbly 72. The.
oar feeste Rfc e il i b deRe S RESR Ay A€ or pimthdg the head of
| fRhd MAnd@reN@r @he £Ppi@Eiatilodtion dt WHich thé Manded @@@%ei #&h the rivet
angled wedge 78 to translate pressure agai nst t

s prAY). | Biws, ognifigant pegtiemefl himandrel1g fells b thesvet body 12 in the
aggﬂtlﬂg &;r&éé? %Ed%oq{l%& fhal? BpeaQse ?\h& Eglvéjpggt thgn&rl;]?é é_ blind head 28 is

directiron O ongw aw case

gloaaheblindsid@of the vprkpiece2 G aflert the rigétetak ®eerd 2, and the rivet flange 14
resi stance provi ded by the stren%th of the pandrel

antion the werkisideaf the yoTkniece20n thvg holding @Péﬂé}flépwce %6 tolggthef
[0055] To begin the process of rivet setting, a user supplies or inserts a mandrel 16
of a blind rivet 10 into the riveting tool 62 through the anvil 66 and into the split jaws
80 and the mandrel aperture 74 of the jaw assembly 72. The pulling force is provided,
and the jaw case 76 moves in the general direction of Arrow A. This causes the angled
wedge 78 to translate pressure against the split jaws 80, causing the split jaws to

compress against the mandrel 16 and begin moving in the direction of Arrow A, along
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the force is bearing down on the mandrel 16 by the
split jaws 80, preferably preventing the split jaws 80

WO e@s08d67ppi ng on the mandrel 16. [0056] |f thRCBEUS®O&HD0097

insufficient grip on the mandrel 16, or if the mandrel
16 proves to be too resistant to stretching, the
r wikbtthegaw easie 762 Theygredténshe pulling donce and thei greaterdthe Inesistance

set erhy. i.S | art t he .origi.n of th )

> Bl ¥ sirdhieh o Prehfdadedt ferknafs Hillale thifteiching, the greater
Pétid foede i8Beariny dvai6R tHelBindrélel 65} the spRyawSs 80 NsréRrably preventing
sufficient surface area to grip and pull the mandrel

uthe split jpvsiGcliemestinping @ndbe mandrel d6.ce or tensile | oad
i s achi eved, causing the mandrel 16 to break away, and

t [N Ve corl 0
(5558 9 oy GNPRL R B 16 v
t e bdrelo refisthhtG0.streshmggteBivebiug tov]1t62 maaysdlipginid the rivet will not be set
nodi ficatjon in the faormof a nodified nosepiece 85

SRS Mhetds magly e uginpighe repyaemsatdona Jsnfymenmym exposed

¢ RrenBRTYBRIon MRt flHELhatnt Rt 8% B8 SRSy bfthurtace area o grip
siand pall the mamdreldedil shecpredeteninined settingifoircggor t€hmledombsrachieved,
i nvention take dvant age of this ul ar feature to
- B PRe e et re] B Breed Hevatonnd Vg DAY HvERie BEth 11 e
nose housing 84 of FIGS. 6A and 6B, which includes a

nds7) ed FIGS: BACAR 61 illuttiteMatieting fod1 @2 L QIR EALISDy similar to that of
rggl aces the anvil 66 of the conventional rivetin
t

GS. SARNEIRE, hytimith e igbemoibietioninghe fasmeafiir ngditied nosepiece 85

t [ i foed i.ece. 85. ifled, . ..

L SRELAAAE ERLE b5 RGBS P RS e ol
maD dy mbst(dftentthteadedaiders ity tdigowabtt dndadplateadlecwith @ sirhidarly
reach, and extend through the split jaws 80 and into .

t ng?ﬁf%néwza dpsqhusing. Hhegresest mvention takes dvaptage of this

i ' ' . .
TR ot ARSI D B posing o
60f HiGSt 64 and 6dk, whikhnieclaidemna RiBAifekd tosepiecess ethenmodifiet! nosepiece

C 5 potpe G vl 51 06 EpedtomH Tyelipplany And S maitied nose
PhevdiAe 84 BYcdnfi@ufdd! th rede®SthS Trod¥dd AdikiSiecess. t T]ﬁ’é‘ﬁlf)ﬁ{ﬁed nosepiece

the full pulling force provided by the riveting too '
685 and quaidifaet mase honsing 84 enatilethe haoiel (in thisiostianteothe modified

FI GS, D__and 6E illustrate the.abidity .0 he

e 0o} Retsoiihd rpeng AR i talF LA 1 Rl b Sranared aperture
I 94D ThbteforgDihi imfifietdmendreC46, Beingt OdiffefeatEriRh&thd ., between the
nunmber of djifferent conventional rivet nandrel ) )

dicngth dimegsion Py ofitke exposedmandrel pertiap 40 fapd thegagthidimension Ppa of
8 . . ol r .

o g SELMERp AR AREEON D6 of pheaiy ydoRAPARRELY R 16, capisil reach the

a fultbshirfawe of pripping tedoh 82 pruvideziiy yashe aplitsjawe80e4nd thus can transfer the

full pulling force provided by the riveting tool 62’ required for rivet setting.

[0058] In addition, FIGS. 6C, 6D, and 6E illustrate the ability of the modified nose
housing 84, and specifically the removable modified nosepiece 85, to accommodate a
number of different conventional rivet mandrel diameter dimensions. As shown, the
modified nosepiece 85 includes an aperture 90 and a threaded inner surface 92 for
coupling the modified nose piece 85 in a modular or removable and replaceable manner

with the modified nose housing 84, which then couples with a conventional rivet setting
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with the nodified nose housing 84, which then coupl es
Wi th a conventional rivet settingtool (such as

WO 2008888y’ t ool 62, or 62'). Specifically, a di PeEnEsNE/000097
D, D', or D" is a distance froma base of the

modi fied nosepi ece 85 to an opposite end of the .
mieti (sush ap siyepingtool 63, ort62hhi Specifivallnpedimensiog®’j B, or D’ is a

di,spose piGt ed i rensi on is less tha .
OREREE Bnt? DS oo et o RO} B gf the modified
a@gbdpidre 853D WHicH the APertird H0as Gispave@! AdiRPRIAT, dinhéiBion D’ is less
aperture 90", which has a greater dianeter than ,
apean dimgngon D, prhichy isrlesstthamdimessioaiDen dn@ddibon; gperure 90° has a
¢ Reen ARERER B ERe 30 wBRhpef R ey dighiEtith abdhrore 00
diThk eadmiordframeli@endion B torBNUoaD’”” (@@l apetturéeD0’s 00T ] &gl 90°°°)
tool  having. a nodified nosepiece 85 w_th dinensign .
Dresulfhén tsa et sestingtool bejag corfiguretbio goeiue 8 gfarerdiameter rivet
r | 2 | . . 3
RN, Fof YL SR 1 DR R L2088 amension
shod apertiaa 01, such pobivesldttecconfiputed jtavneceB@ of tivet eandrel having a
apart creating a wider opening. Al sQ,.aperture 90" |
- e 2Ry agesraygrict becoputibr iiipsion 13, ipdpisgvelisbeiter and thus pushes
1 - N 16| . .
TERSBL i A0 NS ige B ool e YAk s el
c dargerfor eaceivingd laFged digistenimendrel HEheslpigest mandrekthat a blind riveting

pushed fully dnto.the jaw case 76. Likew se LV,

DRl eppbleoridodting 5 HotpR b epptleteds ofld, B, where the
dispRiave BrepusBEHAREHIhE j&H caseTdl & il&wis&N it 6&flng ol having a
receive a rivet mandrel having a smaller or narrower
dimadafied ngsepigee §2 math dimensinn Dyuand areature99 nyvould be configured to

di o) . t he Lt ] 0,. Wi || )
L T R

f rcoﬁﬁg\ﬁﬁtidmm\ji@g\di;nmﬁeioﬁﬂ)’(m‘auﬁhfbd\ﬁ%lit j&wig 8t efﬂmﬁgﬁbe le&eld quite as
rivet settjng toa avi ng. a_ nodi fi ed nosepi ece 85" "
wpr&ﬁnﬂﬁswﬂ#p@m%ﬁae%g@rff% of the iawG3se 56 ot shown).

CERfhgiHde, 4 v SERnKTod Halite's ABEHEEONRIIR 55t With dimension D

er or narrower di anete lve t
c and apertuat 901’ hauldise dinfignsidao rédeiveTamrest mdnidheldaving still a smaller

greater dimension D.(such as "), the. snall er, ’s .
diCA AT RY <, figipte it toite M@af%@nﬁvvwﬁgi_ﬁ@mlfen PausThus, with 2
Ofgrddi@ dih¥Rid D (AN as BNY), WMelsthaflet EigaRler HvEEARAMREI Paccepted by
(such as D), the larger "dianeter rivet mandrel is

acshegplie gavipofithe riveting tophwed withtalesser diménsipntId ($uch as D), the larger

T e Sp——

Metéd tHeAndtifiePhesechodbing 34 i tstalle® BAEheetnveftional riveting tool, the
accommodate different dianeter rivet mandrels (such

agnodifded RosapisPe8S s#n be swiepped vt © assommedptsdliffereatdiameter rivet
T NN e
t lieche 6/32an¢h, on a8/ 16nacigrvehite stillevoifing thati exaésgivedehdth ir¢quirements of
t rt]l(lee gorntvex\{gignlal glggcrir%fsi. %Ee (t) o%ainwyegk?ll ‘ianr &w art will appreciate that there are
variations of the modified nose housing 84 and the modified nosepiece 85 that are
available. For example, the modified nose housing 84 can be combined with the
modified nosepiece 85 to make a single threaded removable component for adjusting

the riveting tool to receive different rivet sizes rather than being formed as two separate
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variations of the nodified nose housing 84 and the
nodi fi ed nosepi ece 85 that are avail able. For exanpl e,
wo basogsdirf i ed nose housing 84 can be conbi ned BET/HS100€000097
nodi fi ed nosepi ece 85 to make a single threaded
renovabl e conponent for adjusting the riveting tool to
r somporenty. f Qerequivalemtphysizelsstiugtunes for makingei Imglorvablmadd

as_two arateco ents. Ot her e al ent

SFYVEIQR%}}? gllgm ﬁ DOSEPICCE, 3 W @ﬂ‘&%%ﬁ%ﬁ%@?@y one of skill in the
haxtsrediketvisedemed tb fANSLIBhiAGRe sdpe WPtHeprERntidsteriBédiadention.

by one of skill in the art, are [ikew se deened to

fall within the scope of the resent descri bed

.wom. oAD opergtiey), aﬁ#ebﬁ@datlch! S. 24, dBp7 €1 ang TH they Wdind rivet 40 of

© P
et v A 6 BB o Qb ISPl oo
Gkvabpie&aé NindFIG. \WaX, khn lirel 2%et 40rindektSthrédgh tHeawdakpiede 26 and into
rivet 40 inserts through thﬁ ywor kpj ece_26 _and_into the

r tReYSheeR) 026 shrough Bigredited RessPieced’ ABd amdéfeféi ngp3e housing 84,
h

aortolRE Pl BRE BOLANEIIAE by R A, SR pylifiForce s

f generated, the jesv edsed6 pulls opate argled WedgruT8, andim tung the split jaws 80.

o g nBnedeth op erpit Bt 40 bitn BouBE pladifi e ipandTHo nd begin

n?dllfngﬁﬂ tK@leUcﬁbn 66 AR REALSHRW 1h'E1G "‘IBt iR B?Jd‘fy@@tdf%le blind
Arrow A shown in FIG 7B, the body 42 of

birivati4Q begins w@xpagi radially @waanddy ralaldwaig tgze bead/@& @lﬂ‘ t:hsa mandrel 46 to

C R S5ayaE S el St 2 oved futhef g refion of Arrow

t e adi he Ahis@itedfin FIGQV\CptheaﬁKhd?él 4i6l gults an @lidi‘&}ay thtétie body 42 of
7C, the mandrel 46 uIIs all the way into the bod

ofthe Heet 40y and the boehheﬁ@rh Bensls dyward:aserndethel sandied heac?/ 50, holdmg the

SHEUL% eyl iy P54 SRS LR AR e
apmrkpueee 26) tlﬁdsethmkl;plecreecaaﬁot dotmesoft. hFheVAlamgel 41cef the blind rivet 40
\'%

canpot. co off The flapge 44 of the blind, rj
hdplS theworisi qepitessiher 9gdnhepPasite side: Z}ﬂ%&hﬂt @sgPﬁeredetermmed
QEeein tﬁ?rcgsﬂernﬁije BLE e BieVel Ol iﬁhﬁfé"%%%aﬁ? a@ﬁy at or roximal to

ten3|% I's achi eved, the mandrel 46 breaks
atthehead raﬁ xhermhndrel 4G endse affemét the breabamslayeheckds, timstsettmg the blind

ofte t the br neck 58, thus setting the blind
rifvs{]‘*%%@%ﬁ&ﬁ%m 7D. [0060] As previously
di scussed, the length of the exposed mandrel portion

6[@066] t hexsqmwatxslz Qiyessed, the Idngth ¥f tBE eRpcsad nidinktel bbﬁlon 60 is the
mandrel 46 with the split Juavvs 80 during the rive

s @émoupbreapisedito; fgly erip and pellithe mandrgb46 withrihe ﬁélt 493 $0 during the
2 B RO O Gl 08, SR BBt e
agesrioat 6 yugrexfent hadistandg safficiént fésthe rsplitsjpbv's BOjtaudeqd@tely grip the
plilrllelndlbeall%lé As tLQ s?phrﬁz?\gsr g(l) pul? bac ; h(l;no t a%%?e%%%’(through manual,
pneumatic, hydraulic, electric, or other force) the mandrel is pulled into the blind rivet
body 42, then extends and stretches until finally breaking at the breakaway neck 58,
preferably at a predetermined load. The Applicant has observed that as the split jaws 80
grip the mandrel 46 and travel in the direction of Arrow A, the mandrel 46 is subject to
a generally increasing tensile load similar to that illustrated in FIG. 8. Specifically, the

level of the tensile load varies over the setting stroke of the riveting tool 62°, and is
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pneumatic, hydraulic, electric, or other force) the
mandrel is pulled into the blind rivet body 42, then
wezdosnsis7and stretches until finally breaki ng BET/URE08/000097
breakaway neck 58, preferably at a predetermnined | oad.
The Applicant has observed that as the split jaws 80
g scprpewha; depentlest upd the geometvyedf the wdrkpidee %ﬁzmc{)ﬂne @hetal types of the
Ah@ %/ ‘ﬁpe mandrel 46 is subject to a generally
PEEYEY tensile load sinilar to that illustrated in
FIG 8. Specifically, the level of the tensile |oad
V[eos Ejs OVidkerd ib@n $ifitiall Mgveihém b€ thef midikelr46vR the\@utk@@f the pulling

and i ssomewhat dependent upon the geonetry of the
mmqtpn@é a relatively law loagdZane A)sessalse FlfreTA).i “ﬁblls A %é@cmed with the

T e T T
| ewithl thadodydDef the(tiad rivies 40, Rhthe/dad SOtbeginning to move into the body

aSSOC|ated mnth he spllt j aws 80 |n|t|aIIy gri ppi ng
é Hehgrl bemptethhalmppyiaciuring assemliserocesses aergated with mandrels

C %H& E&g Bbfﬂaﬁs PRI il lidd S e? laés%ﬁlb'llg% %er%%le ?ftiﬁjermde of the

eginning to nove into t
shtind dlvbtemﬂmirebhdau &0 israssefmb=dwantd sgppledehightly displaeed from the rivet

dr.el d. I d .
R0y ¢51 oot Hirdardey slamSeE R RciFed S Got A, e the rivet
0503*‘@2 }ekzr&ﬂ‘sd' FI@WH}QH@I&B iltgaedf d Se n@?’a?@trlmeﬁfjpl%g%ssionas

suppl i slightly di'splaced fromthe rivet bod
Oinrzeasing fosgegie dnaded antottbe ripetrioidyd2dZonéB). héa@toapomm,s of the work

E T e N

lﬁﬂig' marfdcth6 olrle ple6@ 96 hndMhOhddeS I dppedachexithe $fnd side of the
(Zo q&pnents of the work piece 26 are

pmqrbme%ye(sﬁ@ FIGngC) the displarement/ef thp mandred 46 tpraeasss i relatively

t

peohsghl o bPECHES RO QR O OGP difvotoly B2 BiSruy
V\Mahsi'tieﬁ&i 3Gh¢ se eivel fositidn) (st EIG] HP) the dovaeidn the nidndrel begins
mandr el creases at a relatively cons t,or
Naiviial gen&@éf Y HSARFORERAROR 2 HISTRRF NSRS 1t loadsd g thioriyet body 42
4%nﬂﬁ&efn&'e{ﬂdy lt4r6"’}ﬁl%llsr ﬁ%@ﬁﬁiest rdfBabRek tﬁé M‘é&ka@@é" ekl I98) at the top of

(see FIG 7C the | dad on t e mandrel begins anot her
gelnfeclmlda (IZdnerlb)a(rseq)alagFéGSVDDl as increasing force is
| oaded onto the rivet body 42 until the mandrel 46

o2l hstitsahs FRERE S0 vl heriio BER K R & n fact be
7lRlade [eQ@@ Eﬁorf@ BthanGad llustdged' i THIGS. 7Aaatdughd D feidtive h@ the split jaws

modi fi ed mandrel 46 can in fact be made even short

t I$Qnta§§18| infoagceynt dbe tepsite logd cyxe ohFlGgh The k@veattmse,le fead of

g0, WY, Akt R R0 Mo A5 S oo

Abreﬂkaﬁayl cfeates eheapdtenttial forthaeingi fwer-sthganmilling bmdssdf)r setting the

Zope D and, the point of
rivet and enabIes an%vlen shorter modified mandrel 46. Specifically, as shown in FIG.

7A, the modified mandrel 46, though shorter than a conventional mandrel, still reaches
the entire length of the gripping teeth 82 surface of the split jaws 80. If the modified
mandrel is additionally shortened to initially reach only approximately 50% (or some
amount substantially less than 100%) of the surface of the split jaws 80 as shown in
FIG. 9A, there is the potential for the split jaws 80 to eventually slip off the mandrel 46

during the setting process. However, with a two-stage process, the mandrel 46 is
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breakaway creates the potential for having a two-stage

pul ling process for setting the rivet and enabl es an
wey®s/0sdeor t er nodi fied mandrel 46. Specifi cal | BCT/ES2008/000097

shown in FIG 7A, the nodified mandrel 46, though

shorter than a conventional mandrel, still reaches the

enull¢<b toushingrabent $076 (gr sqms mc«m@ehleslzthsmi@%&é)eomle tsPIet jaws 80
0
Bk B b 2o o8 1 YA Op e e

( 9611&@6&‘ tmrmaﬂtSOShabtﬂlm}ﬂ thtaled\thd £6& bodgaa2 J(E&%lstms €9A and 9B)
surface of the split jaws 80 as shown in FIG 9A,

t Heerlead mf%éesp'@taéﬁmpﬁllwlwpa& pregEsssion a3 mgEcaging ferce is loaded onto the
e I Tl 4

p}‘%gélgb?y %@g\&/}g B) (I'ee ]f\ll?; % ﬁ)ag“gs %r chlgg{sll)? tﬁe%&f%ece 26 are
n@nﬂd&dﬂogétﬂiet amhdhb fbdind mucllsudymm«puhdﬁe%l[ the vﬁﬂhlﬁetween the body 42
per‘gent ag l.ess_ than 1000/21 the spljt

Hierjox ?cg@é and,ths hgad 78 apRroaches thea'h'{lpq %@%sz@ﬁ &vogkpiece 26.

SR 2R P R S B Rl R RO Ro g fiASee pe o
9 Balaﬂixlraéy tasthnt oc sl@ﬁky&ielcreaang dordr(@ohy ()i Omae the rivet body 42 has

@g& essh§ ?r&gssitll e ¢ 5'? e} él&g{:]%(%_ltli sg%ﬂ% gehgletload on the mandrel
g@ﬁ@ eiitherPenbhfly }Mﬂ%o d;ﬂ'bgfe%l&ﬂs aPinlraabih %’rcE RIBEAE onto the rivet

he blind rive expands to Till the void
bbodxeéh Howveeri gt this pmnt erb@fom mkthpiogeem@@in efwafetieand prior to the

50a roaches t nd s f the

( BREgRuRRERASE R et B Bl g bR ErTpassmad ARL IS Tonied on the
TTMEIQJI 44 Quéihacteesandiel A6iE hawi @byd B9 Btistditialy 100% of the split
slightly decreasing | oad (Zone Once the rivet body
4@%&0 grippieg purfageiay showna FlGnd. Saididiffersatly,rat phe end of or during

H:] ICOSF the 88t F% ? 2% of Q%rh'tlg%gfogg % B Sar 98! i Feleased by

ano er genera Frhedt ogr eéssion as’ i ncreasring
f otiecsplit faw s insdreedtfisher gt tho achydrel apérlﬂmfeve rsmcaht this time the
this nt. or before with sone margin safety,
pivet ‘?qéa {2fs somprsSEALt 4*149& s head 30 Bﬁleénartdﬁ%l 4&;}9 .bp closer to the
] §MRo8 at ke épﬁﬂzﬁ{z‘@ﬁb e rE-%nPQﬁé faRefa8 rlvﬁﬂ‘&e'ﬂzﬂﬂ&é'% now
46 such that ‘the mandrel S now gri pged

s thechingtthe khtyre Bpppongf surface efithe gripping t&8h @mqﬁ ;themyht jaws 80.
surface as shown in FIG 9D. Said differently, at the

dur Zone of the set.
ROGRE | 0 AR R0 fheR cnhiifiek St B8 o506 R onh peaig increasing
t hetie ht Jamvw B2dr aon bR 318 fneAldre144 beé FIGL 9E). NEhis continues until
mandr e erture 74 since at this tine the rivet body

42115(11&31145 Baalbofracguigs Krerﬁfefafbéy Alcthie beakaway peckrifl @ Lhe top of the
B U DIRGE 10, 209 s FRSsBEh bl 0 g

t chiriérmgpdified mahdreb4@ barpsauhlge stilided ot ot tli&q)ogmtﬁpfdﬂ 8lippage at the
eth 82 of the split jaws, 80, [0063] The setting
&Bulling fpads dur #rithe rRasfHioning 9ldhe FIPlé J#W380 R dae mandrel part
g'lhx'o'ﬂ h SaSdetith. ﬁa&oggg split jaws 80 bear down on the

6 (see G 9E). This continues until

[0064] Likewise, such a two-stage process enables use of a modified mandrel having
the difference in the length L, between the length dimension Py of the exposed mandrel
portion 60 and the length dimension Pp, of the exposed mandrel portion 30 of the
conventional blind rivet 10 being toward the 0.75 inch end of the possible length

dimensions for the shortest mandrels with mandrel protrusions of 1.0 inch and up to 1.0

22



the mandrel 46 finally fractures (preferably at the
br eakaway neck 58) at the top of the curve (Zone D)

W@ 2@®8/0863D FI G 9F). Wth this two-stage proceBGT/US1968/000097

substantially shorter nodified mandrel 46 can still be
utilized without the potential for slippage at the .
hinghder mandrels gvitlomdadrgliprotrusivheof bgdsnchi dilierngtetial fos the split

BB 1p 0@ ns BN RRGH Fp@ico ttateD ¢ i Hlispifiea by the two-
p&t@%@ﬁti@gﬁp&bbe@, w&ﬁeQéss%rlgggigfﬁuﬁdcéTﬁﬁéq@fedfﬁv'tHégoiva-‘tensile loads,

difference in the | ength LDbetween the |ength

dredbigifalh gPRpigg surecedy povvadedien thedhighnstensyp lals ahdopP of the

I i pensi on PPA of the exposed mandrel portion 30
oggﬁﬁgp%%%§Entional blind rivet 10 being toward the

0.75 inch end of the possible I ength dinensions for

t[eesshor Tas twostage rccerd ddscribeiliieztinanbe nginagsl ®hubér of

ia&? and up to 1.0iqch for ndrel.s mﬁﬁh nandril .
pABterepivaYs: ber example, aapser ahide siyeling togl carrontipd thegpitiation of the
i t i: | . i f.i e

S e Phbp R ncrsl el Y BoRRE b HRABAE, iniiaton of the
pseroed stageaad eohdsson of thei secpmsintigec Oneswaytius cedd bedone would be
the.l ower tensile | gads,. and the full .gripping surfa

| 0 g i ot e pastingdnel e specifls et cigrming by o

t byseciRd dppMiatRIneane distdHe6 e hBRIrEME palleHR tRE Bir® Ifage is
described herein can be managed a nunber of different
wegmesppadinglydimpites. Altersativedy, thhavetinggodhagpntbegire-psogrammed to
control the injtiation of the fjsst, stage, conclusion .
ofiifi g Pl fedoBh (3R Bl R TR FHEHE spERAT G Bcliple, time,

| forté appliet, fYsitidieorstie @edils leidecuradsf KIG @, Usddaaldfed by@he mandrel,
second stage. One way this could be done would be to

| meterial pthe avarkpiges; maserdal nd type ofirivet andymandyel, apd the like. Inan

sneci fi det . y Lt : . .
S 5FHl4 PR 5L TSR R P B 2 81, v,
s aad)enplemented dpanalitoghted Irivetihg thol ABtiddr nggstere kyn recbi®e input from
rivetimri])g t ool. can eriEre:prtglgramred to initiate an
cBHEFT(RPEraofe H depi SWiFEOHE AP ISEASE RGPS Al ek Wos e, or more
a§ta§;&{ aEA&TRY Br rdquifed b Qﬁ&ﬁ‘axﬁ&ﬁ'ﬂ' ROrkpRRS) rive® mAMUrtNEnd
tensile [oad curve of FIG"™ 8, |oad rgal i’zed by the
mamdrasimentrint which thefiveths setpaskwowd be understobd byame of ppdinary skill in
og}ﬁr‘ivet and mandrel, and the |like. In an automated

c qngurati on, the entire two-stage setting process

can be controlled, varied, and inplenented, by an

gobvesiat eqdhe preatigvémioh. prékidés AmdYFiedblmd Fivet @ad Mssociated rivet

i nput froma user/ogperator, .if desired. Likew se, the )

t f@sting prpsessragd araditicatiopallowsng wierafan easilyvppdified sgaventional rivet
a L ed - . .

7 FestiP o TR plofiy' T ok B, Pk GRS sHARloBB] BGBsed mandrel

s pbrtioaextending tegonththeflinge df the riveebady. OTls madified bilihd rivet can be

in ) . . -
made using conventional manufacturing processes, yet providing a shorter mandrel for

coupling with the rivet body, such that the economical manufacture, packaging,
shipping, handling, feeding of the blind rivet, and removal of the spend mandrel, are
facilitated. The shorter mandrel directly correlates to the realization of cost savings
based on less material use to make the mandrel, lower shipping costs per rivet due to
less weight and less volume, improved automated loading of blind rivets into automated

riveting tools due to the shorter mandrel, improved collection of spent mandrels by
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the art. [0066] The present invention provides a

nodi fied blind rivet, and associated rivet setting
wee@sess7and nodi fication allow ng use of an eBGI/U§2008/000097

nodi fi ed conventional rivet setting tool. The nodified

blind rivet has a substantially shortened exposed

méwtivlar| vapaum iremo el tsgsteling thaib esquime thdgpent mlagdaretsfto tttagel through

i vet d fied blind rivet
csioen PO PR aNTT opt gl seb mBen' Be s B R htoine),
s haftoat sarmﬁdrnglmfee er‘f&‘ﬂ[ﬂnbé‘ g Al tdnhlNe ol drédtr REAPer of Widkhorter

that the econoni cal manufacture, packaging, shi pping,

hmﬂrqis;canf leeemlhgtedfm msadisl coldectipn botiles Hiat maybeattaghed to blind
t [ ilitated.. The shorter
rrg% §§3%‘t tgg {husc r?}eél (i?éaglligoprf’ ﬁ'émrvétgl i zation of cost

savi ngs based on | ess material use to neke the

nﬁl@dﬂel Ruothermarie] thpinkgliiebicseousihg 88 tand udddified ﬁf’sﬁplece 85 of the
i ght and | ess vol une, i nproved aut omat ed l.oadi ng
b PFRR VO, qﬂﬁ'alewqedrféaoaaemmél TYRiingdepls withdhe anqd#*eed blind

S I?%L 9‘][‘ hiSBAGWE lemsﬁ ctﬁﬁb% ﬁiéa% Esh 4B ke IREDE tlgﬁ%%s? ng

byt ubul ar “vacuum r at require
S equibmeat) dvith an ¢asily swap;iabﬂd;n trexgvabde) aue cepiladeatyig n(ddnﬁcatlon to the

shorter S ent na an nmaneuver er throu
t GIYEHRS @m?gg{a@mpﬁ E?%gn&%woggﬁé BP3FRIfCE) t© 'enablé use of

A@%&maﬁlk, lsMortét Iﬂiﬁ%lqnma YRRE fus! é}gmﬁbaﬁtcsﬁnmgﬁén%hﬁres are not
can be collected in mandrel collection bottles th

magquied 40 takeladuantagenifithelblind syetadithé prgsend mv:eptlomwen existing
furt{?}{éJI crea agg, g zductlwtﬁ [.0067] Furthernore,
t hE® f S ABeatYHB RLach g An QREFHYI fi ed nosepi ece 85

of the present invention enables use of conventi onal

r j0068] ng NwatrsusMbolificagormeoatidf diRehdbive Rehbbii@ints Jithe Present
al.l ows exi sting manufacturing plants to nake use o

t Aaventian wall pp gdrasentindhase skilled natheeaéfsmwe\g b Pisdbregoing
r %@R:\‘fbm)ﬁ A%P(grdi ﬁ‘;’ﬁé erirlg 31?%(? ﬁglli id téo%Qtntlé?i Js ustaatlfvle 881y and is

rivetrng to nose housi ng
ndsrethe parpose of reactihgthese skifled inbhie arttthtabésy nml'de ifde¢arrying out the

mandrel. blind rjvets.. Thus, significant, capifal . )
PR TR el T o0t P Vo b SshsAARp L Pt diparting

blggasiHelspit oPkhd hesddk GRRtiod, ANEREEIBNVINS oSt Bbli##Rations that come
riveting tools are already i'n place and in operati on.

[ (Wlﬁ&} thﬂwnepm@hcraﬂpdnldcéclwns isaaseredd. dt isanfended that the present

C IR O B 25 1 58 St JASORLEY o sphentB PG AP e

d%ﬁp]ﬁdablelr@[bs ofeger di ngI y, this descriptionis to be
construed as illustrative only and is for the purpose

of teaching those skilled in the art the best node for
cl¥Pp9) ng Ibistalsorte bguaderstood thasthe fohlowmg elpims ase tq pever generic and

SGpAGhE UFandTBY o f4RE Yove S 8ctiBld Herdin! BaHAn HGRMEhEYE the scope of the

invention which, as a matter of language, might be said to fall therebetween.

24



fromthe spirit of the present invention, and
excl usive use of all nodifications that conme within

wao b@ssgsspe of t he appended clains is reserved. PCT/USE08/000097
i ntended that the present invention be limted only to
the extent required by the appended cl ainms and the
ObAIMED| e rules of law. [0069] It is also to be
understood that the following clainms are to cover
generic and specific features of the invention
dwdef isRembenigi n, and all statenments of the scope of
the invention which, as a matter of |anguage, m ght be
said to fall therebetmeen.CLAINB What is clained is:
1 ‘ﬁrﬂ}g rising: a hollow body having a first

nd &e d e d, and a tube shank extendi ng between

the fig ﬁélkﬁﬂ Go&jﬂﬁa\hﬂg aseaend eadondehtadd hltaldshank extending
configured at the second end of the hO||0M/b0dy and a
negtween thedust ang and thrsggondendiol | ow body and having a

first f

rnar of Heastflfhed SR e skt dpfi o o0 R 86 pnd,

and t hg nmadehgasing thfoughehamrsiibiebodxdreinithvirg ebﬁgso Bl &ddea second

o e b banie st i Osnng po Bods, nd e
L Sttht 68, Ie@@keéﬁang%e%ms edPharfke’d c‘ﬁ&tab{]kgofabout 0.75

tool to capture urlng ri Installatio
rinvlds axfless] ai m 1, wherein the rivet is a bI|nd rivet.

3. The et .of cl.aim1, wherein the first d
ol | oW BE B8 MATIEIE BitaSGred o et hirminoth Suftsedeprure
edhfigated Bl & vl fool & caphife qﬁnﬁ@ﬁv&qmmduoao upl es

withthe first end of the holl ow body. 4. The rivet of
claiml1l, wherein the second end of the mandrel extends

£ Y RBE bR 1 yARAge e MEBRLE Thet coeond

end of the mandrel extends beyond the head flange a
di stance of between ahout 0.25 jinches and about 0.75

i hhc b rives of plaimy §, yeherein the fisshend ofjihe bellow bady sermprises one of an
t
&%ncgnd J18.d greﬁéi oa? ?{_ﬁ%ﬁ Z@M%goutmaeo[ggﬁﬂn clﬁglgﬁg g@tglutthe first end

di'st ance of out
&ﬁﬂﬁehﬁ&h&&pdgbout 0.4 inches, about O0.45 inches,
about 0.5 inches, about 0.55 inches, about 0.6 inches,

about
4. The rivet of claim 1, wherein the second end of the mandrel extends beyond the head

flange a distance of at least 0.25 inches.

5. The rivet of claim 1, wherein the second end of the mandrel extends beyond the head

flange a distance of between about 0.25 inches and about 0.75 inches.

6. The rivet of claim 1, wherein the second end of the mandrel extends beyond the head
flange a distance of about 0.25 inches, about 0.3 inches, about 0.35 inches, about 0.4
inches, about 0.45 inches, about 0.5 inches, about 0.55 inches, about 0.6 inches, about

0.65 inches, about 0.7 inches, or about 0.75 inches.
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0. 65 inches, about 0.7 inches, or about 0.75 inches.7.
The rivet of claiml1l, wherein the nmandrel further

W@ opnsses a breakaway neck di sposed proxi mal POT/UR®08/000097
first end of the mandrel. 8. The rivet of claiml1,

further conprising a surface nodification fornmed on
t"heTheanicit of claom ilrpheresn theimprgidne foftherlvompaisely @breplyaveay neck

j.vet i tool,.. 9. Jh ' f claim1, wh inth
e Pros it o dhe frafend e Bpfietupon’ appl 1 cati on of
a predetermned tensile | oad. 10. A nethod of

manufacturing a rivet, conprising: providing a hollow
o dheranst of claimily Sirthen gomprising e surfacedmodifigatzon fpipmed on the

SRR TP A eI e B3 FREBRR) T "Cotone

end of the hollow body; and passing a mandrel through
t he _hol .l ow body, the mandrel having a first end and a

sechirgrivat @f clagn gy pibgreimtherrpandrellis stonqtured i e einpp, application of

t ' . mandrel coupling with the first
eﬂ@eé#té@%g@ﬂ%nﬁiewfoggdy; wherein the second end of the

mandr el extends beyond the head flange a di stance of

5 ipches or I ess, and wherein the nmandrel is

about 0.7

N 4 ath mpulagiuring,a Nt EYNPIIENET ace feature for a

riveti ] j Il ' '

11 SRR o AOUSTON B b Akt chd A scctid 814 3hd 8ube shank
bixtending betweenlthe fifstendund tite setomd endyvd@reinkdead flandeds configured

first end, of t o]l o ody ,conpri ses one of an open
&ﬁ&h%ﬁﬁc%n%?@s%gégﬁgﬂbo‘ggoahi%ﬂ the first end of the

nandr elasGag R indré] ithroliBR tHel HotowebtllyOthel highd?all HaQWghOibét end and a
13. The method of claim 10, wherein the second end of

tSgeondeend; el ext ends beyond the head flange a distance

f | 25 ] hed. of ' :
oier o 5B Me BTG s Moo REnGTATRS Blt B Bt covpii
twigh tieafitsf dnangfeh@hslisy 8ogg of between about 0. 25

i nches and, about 0.75 inches.15. The nethod of claim )
10, whHehesein the secopd 6Ad ob Hig raandrelextands beyond,the hepd flange a distance

R0 626 e e i v o8 RN Lot s
lunsinesth suibfaue féatutd fomcliegingaboltd cApthre durimesrived irsdllation.
0.55 i nches, about 0.6 inches, about 0.65 inches,

about 0.7 inches, or about 0.75 inches. 16. A riveting
t 00l TheREMHH BF BMim 10, wherein the rivet is a blind rivet.

12. The method of claim 10, wherein the first end of the hollow body comprises one of
an open end or a closed end, at which the first end of the mandrel couples with the first

end of the hollow body.

13. The method of claim 10; wherein the second end of the mandrel extends beyond the

head flange a distance of at least 0.25 inches.

14. The method of claim 10, wherein the second end of the mandrel extends beyond the

head flange a distance of between about 0.25 inches and about 0.75 inches.
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a body; a pulling force generator for activating the
riveting tool; a jaw assenbly within the body, the jaw

W@ s®enkH6y7 conpri sing: a jaw case havi ng an angP@rus2008/000097
interior annular surface; at |east two split jaws
di sposed agai nst the angled interior annular surface
of5. t Free method af elaim A 0gwherpinrthe senodd ehd o thermansirel extends beyond the

ns ed | t he t,00l ettin

i858 a5 Bfhob BT Aol bi A3 g B8 anelho 3 bdneRcipoRlf0 28 dnches, about
b4 Ynchks, taBeut’ 0. 4% {nchés, bt (CPHRhésS A&t S SEiREkdsUsdut 0.6 inches,
havi n86a di stal end adapt ed to receive the nandrel s of

rabput € 65 anrdes appwhQ. frinches @r ableytOe?d mebesont act and hol d
open the at |east one split jaw for insertion of the
mandr el s therethrough; wherein the nosepiece is

apka pA eivefing tovhroobpeislage in a plurality of different

si zes for rece|V|ng mandrel s of correspondi ngly

di f f er @90d¥i aneters, and the di stance between the

di st al . the

pl ur al g m g %c}fé{:r ggﬂr en{3 te{;oltrzlé (Ee@v aﬁ{sﬁgi{ﬁgé},&%ﬁlg?{y t he

sane. ei.jé_w dssemblyweithinghd bmly, die jawaissenifly codnpriging: t he
tool is configured to i nmp Ieneg a.multi st%%e pul I and

rel ease act #{A%¥ £a5p haying anapgled inferipr annulag gurtacespt hod
of setting
a lédﬁYFJJ g%)(;é ﬁﬂgﬁ(?sﬁg Qgé’i}ﬂé&h@ Qn%ed {n¥&lor annular surface

conpri si ng: irst e a secon
end, and a tube efithakave xa&erfd'r popueg weadrelhef rivetsinseed into the

and the second end he nge configured at the
st 06 B s e i

second end of thEY a mandrel passing

t hr ougd rénhfabR! dnﬁ%ﬁl@éééb%s&ﬁ&éé‘&ta@héd fosthe BOdly 8fde @lvetmg tool
second end, the first end of the mandrel coupl'ed wt

t ¢panprising alemmlret havingoa distel ped 9dapa¢d10trh@ersaetbe meandrels @f rivets, and
he og(?ng;gr nfi §Xt e{] golocrlgléac? émﬂggld%l%e{f ghad t\f,&]agp e spthﬁ law for insertion of

nt&etﬁia@lkirdlﬁhemhrbﬁgw red to have an unsnooth surface
feature for a riveting tool to capture during rjvet
set t i nyyhereistbe ppsepiachds adaptad ﬁomn@nvﬁ'«}etuﬁ et plEplity of different sizes

?il*ag g%cggf?ﬂé hRfdeR&f rcbﬁ%po'nﬁfn%lfdn‘fﬁféﬂ? Hﬁﬁfetér?, 438 the distance between

the distal and proximal aperture ends of each of the plurality of different sizes is

substantially the same.

17. The riveting tool of claim 16, wherein the tool is configured to implement a multi-

stage pull and release activation for setting a rivet.

18. A method of setting a rivet, comprising;
providing a rivet comprising:
a hollow body having a first end, a second end, and a tube shank
extending between the first end and the second end;
a head flange configured at the second end of the hollow body; and
a mandrel passing through the hollow body and having a first end and a

second end, the first end of the mandrel coupled with the first end
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activating the riveting tool to grip a portion of the
second end of the mandrel and pull the mandrel of the
wo pooensssmt i | the hol |l ow body is substantial |y Pef/o820881000097
to set the first end of the mandrel; releasing the
mandrel and re-setting the mandrel within the riveting
tool, such that efitaehollewibedy;and thgsécpad angof thegnandrel extending

greater than the,_portion of the second end gr.i .
prior to re_—settPg nfiﬁ@e?r%ﬁqﬁaéllg? agﬁganﬁﬁlo?iah t0, %> inches or less
mandr el untiwherethethemithdedl if itGeqiiRd to hve dih@nsiIdtl Surice feature

claim 18, further conprising repeating the step of
rel easi ng the nmafdadivesing toad t@ eaptpregluring rivahshtiang;
Wi t hi et . . i i ng-to )
or i ps @G eI e B8 vt oA th S0l sE Bl P Workpiece o
Qeiptedyri or to re-setting the mandrel, prior to
fracturing.the nandrel. 20. The nethaod of claim18
wher ei #iVidng thetveriag ipabf &dp ppegion of the serpad frd Able grandrel and
| . -l .

B B D16 Btk Bt 8 b ol s B AR st the

tfirst éridrfithencinddel;t he mandrel couples with the first

end of the hollow body., 22. The nethod, of .claim 18,
wher oi ileARBE s A rsﬂ%nddF-S@H@gﬁBﬁ Beafreb ¥itbinhe pEdRgtool, such

tztgﬁ t_tli_ﬁ fletfidPdOEa@ps ﬁc?t@iﬂ% gré&&\%%ad tﬁ@?Ban?(ff th@é&ﬁ%d g?d griped

' e nethod of claim erein the second en
tprertandsetingsheanatslrddegmhd t he head fl ange a di stance

of bet n gbout 0.25 inches about 0.75 inches.
24. Théﬁﬁ%%ﬁ)&dn%?‘g%ll%“:lrg‘f ,a%‘%@r “Hfhe second end of
the mandrel extends beyond the head flange a di stance

of about 0.25 inches, about 0.3 inches, about 0.35
i ¥ hEe, methed o6 claim 1 8hiustheneqsupringispestggdtbe step ofreleasing the

[ , , ' : 0.6 i S bout . .
R arB 38 Sy e RABAREwBRHE £V 635 i givering ool
AyipsAreatétthsh tHe poefidr ofxha sédovidiend EipRd pSdMY;reRE®vp Bhd@andrel,
a rivet conprising: a hollow body having a first end,

Pz R HacWHAg the@andrelipe shank ext endi ng bet ween t he

first end and the second end; a head flange confi gured

at the second end of the holl ow body; and a mandrel

245 sThegmethod ofjblairh d 8hwherew the divetsd Hiadirivgt.a first end

and a second end, the first end of the mandrel coupl ed

with the first end

21. The method of claim 18, wherein the first end of the hollow body comprises one of
an open end or a closed end, at which the first end of the mandrel couples with the first
end of the hollow body.

22. The method of claim 18, wherein the second end of the mandrel extends beyond the

head flange a distance of at least 0.25 inches.

23. The method of claim 18, wherein the second end of the mandrel extends beyond the

head flange a distance of between about 0.25 inches and about 0.75 inches.

24. The method of claim 18, wherein the second end of the mandrel extends beyond the

head flange a distance of about 0.25 inches, about 0.3 inches, about 0.35 inches, about
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of the holl ow body, and the second end of the mandrel

ext endi ng beyond the head flange a di stance of about
w@2008/088sches or | ess wherein the mandrel i s noPCT/US2008/000097

required to have an unsnooth surface feature for a

riveting tool to capture during rivet setting

| 04 emqhuehgibphteo 5 whes, nboutt(hé mchesetabmg 44 iﬁ)inChm»d about 0.6 inches,

t.he r|v 0 be riveted;
{étqgﬁ[é(:hteﬁ (/é? e? OOJW%? ﬁ;}ﬁm #e second end of
the mandr el W|th a portion of jaw gripping surface

that is less than a conplete jaw gripping surface
adfni Aapsthod physttingemtivetgcemprisieg; pul | by pul ling the

mandre%rog d"&ﬁgmﬁ% &lglhf hus def orm ng the hol | ow body;

at a state ol | ow body is deforned

suf fi ci ent| y heNow®ody bavifghlffstiddd, Msedhélend,antiraaubd shank
further into the riveting tool, releasi rge@t ‘he mandr el

and re-setting tFeepdinabewesnihy first erd and e sergnd 586,
such that t Fﬁeid H &t erl:%nf' gﬁjed Q{{ &J}}%h a Qﬁ{rﬂ% hd’ﬂowb@dy, and

portion of e | aw greater
than the poa tﬂanﬂ;eﬂ)bassmg tgrcn@Itm@h@lluW bBody amblchvfmg afitse end and a
Tolulr |S|t ng U|t Le ?rggd Ipqr_:rﬂglng gggt #1 ?lhsé epd 9 g te rgan%?gl%ggplpg lvslzithbt)fle first end
of the hollow body, and the second end of the mandrel extending
beyond the head flange a distance of about 0.75 inches or less
wherein the mandrel is not required to have an unsmooth surface feature
for a riveting tool to capture during rivet setting;
inserting the rivet into the riveting tool and inserting the rivet into a workpiece to
be riveted;
activating the riveting tool to grip the second end of the mandrel with a portion
of jaw gripping surface that is less than a complete jaw gripping surface available;
implementing a first pull by pulling the mandrel of the rivet, thus deforming the
hollow bodyj;
at a state at which the hollow body is deformed sufficiently enough to enable the
mandrel to travel further into the riveting tool, releasing the mandrel and re-setting the
mandrel within the riveting tool, such that the riveting tool grips the mandrel with a
portion of the jaw gripping surface that is greater than the portion of jaw gripping
surface used for the first pull; and

implementing at least a second pull by pulling the mandrel to set the rivet.
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