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(5 /) ABSTRA(:T
A fastening system includes a fastener having a bolt with a
pull portion having at least one pull move, and an outer
sleeve having a head lvith an inner face. the holt being
inserted within the sleeve The fastening system includes a
fastener installauon tool havulg a puller with at least one
tooth Bnd a lions Ihcc. The inner I'acc of thc head oi'hc
sleeve is an led at an included angle measured transverse to
a loncptudinal axis of the fastener. ivhile the front face of the
puller of the fastener installation tool is angled at an included
angle measured transverse to a longitudinal axis of the
puller. Thc includixi mlglcs are chosen to match or bc
substantially lhe same. Thc front face oi'hc puller of the
fastener installation tool is adapted to engage the inner face
of lie outcl slccvc ol thc filslcncr when lhc Iaslcncl nlslBI-
latloll tool cngtigcs lhc Idsll:nl:f. Bnd lhc nulcl fBcc oi lhc
outer sleeve facilitates the receipt of the front face of the
puller and the alignment of the at least one tooth of the puller
v ith the at least one puli groove of the bolt by allowing the
puller to shift forward or backward to facilitate such align-
ment.
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FASTE.'(ER AND FASTENING SYSTEM

('OSS-IU,liI!IREN( E I'0 Rl!I,A(I(D
APPLICATION

[0001] This application is a 6 Ill(a] application that
rclatcs io mid clauns ihc benelit of conunonly-owned, co-
pcndmg U.S. Provisional Patent Application Ser. No.
62,'410.497. filed Oct 20, 201(i. entitled "l3I,INi& IiAS-
'I'ENI(R." the entirety of which is incorporated hereui by
reference.

I'IIII,D Oli '11 IE INYEN'I'ION

[0002J 'I he present mvention relates to a fastening systenl
and, more particularly. a fastener and a fastener installation
tool for securing work pieces together.

l3A(UK(rROUNI& Oli TI II I INYIIN11ON

[0003] Fasteners„and in particular blind fasteners, are
commonly used to secure a plumslity of work pieces together
when ii is difiicult or unpossible to access the blmd side of
one ol'hc work pieces. Ccrtmn fasicncrs uiclude a pull
portion hdvuig pull grooves. wlule associated fastener instal-
lation tools include a puller (e g, collat] having teeth that
engage the pull grooves of the pull portion of the fastener.
Alignment of the teeth of the puller and the pull grooves of
the fastener is desired.

SIIMMARY Oli '1111 i INYEN'I ION

[0004] In an embodiment. a fastening system includes a
fastener including a bolt having a shank and a pull portion
cxicnding froill a Ilrsi cnd of lie slialik dnd lnchidlng ai least
one pull groove, und a sleeve adapicxi io recco e ihe boll,
whcrcui fiie sleeve uicludes a body having a (irst end mid a
head located at the first end. wherein the head includes a hrst
end havinu an Orner face: and a fastener installation tool
including a puller having a front face and at least one tooth
that is adapted to enga e the at least one pull ~~cove of the
pull portion of the bolt, whereui ihe uuicr face of ihc shmvc
is adapted to receive aud cngagc thc I'ront Face of ihc puller
of ihc fasimicr uisiallation tool when ihc puller is engaged
with the pull portion of the holt. and ivherein when the puller
of the fastener installation tool is engaged with the fastener,
the front face of the puller is adapted to stop a ainst the inner
face of the head of the sleeve of the fastener and the puller
is adapted lo shift toward or away frum ihe sleeve mid align
tile dt lcdsi Ollc kioih ol ihc piillcr wlill ii colrcspolxllng ollc
ol ihc ai least oue pull groove ol ihe pull portion of ihc boll.
[0005J In an embodiment, the inner face of the head of the
sleeve of the fastener extends obliquely at a first included
angle measured tmsnsversely from a lon. itudinal axis of the
fastener. In an embodiment, the ibont face ofthe puller of the
fastener installauou tool is angled at a socond uicluded angle
mensurml transversely I'rom a longitudmal axis of ihe puller
of ihc fastener uistallation tool. In an embodiment, each of
the hrst included angle and the second included angle is
about (i0 degrees In an embodiment. each of the hrst
included angle and the second included angle is about 70
degrees. In an embodiment. each of the first included angle
and the second included augie is about 80 degrees. In an
cmbodimcnt, each of thc lira( utcludcxI angle mid ihe second
includtxl angle is about 90 dcgrces. In an mnbodimeni, each
of the first included angle and the second included angle is
about I(X) degrees In an embodiment, each of the hrst

included angle and the second included angle is about 110
degrees. In an cmbodimcnt. ctmh ol'he Iirst included angle
and the second included migle is about 120 degrccs. In an
embodinient, each of the first included angle and the second
included angle is about 130 dey ees. In an embodiment. each
of the first included angle and the second included an le is
about 140 degrees. In an embodunent„each of the first
included angle and the second included an le ic about 150
dcgrccs. In mi cmbodimmii, each ol'hc lira( included angle
and thc second uicludcd miglc is about 160 dcgrces. In an
embodiment, each of the first included angle and the second
included angle is abmit 170 degrees In an embodiment. each
of the first inciuded angle and the second included angle is
about 180 degrees. In an embodiment, each of the first
included angle and the second included an le ic within a
range Of about 60 degrees to about 180 degrccs. In an
embodiment, the front face is concave in shape. In an
embodinient, the fmnt face is conical in shape In an
embodinient, the at least one pull groove includes a plunllity
of pull gmoves, and wherein the at least one tooth includes
a plurality of teeth. In an embodunent„each of the plurality
of pull yooves is an annular groove. In an embodiment, the
di least ollc pUll glixivc ls d llcilcdl groove.
[0006] In an embodiment, a fastener includes a bolt bavin
a shank and a pull portion extending from a first end of the
shank and uicluduig ai least one pull groove, and a siimve
adapted io rimmvc ihc boll, wlu:rcui thc slecvc incluibcs a
body having a first end and a head located at the first end,
wherein the head includes a first end having an inner face,
wherein the inner face of the sleeve is adapted to receive and
engage a front face of a puller of a fastener installation tool
when the puller is en aged with the pull portion of the bolt,
and whcrcul when ihe puller of ihc fasicncr uisiallation tool
ls cngilgcil %1(h lhc Idsicncr, tile Irolli lace ol lhc pUllcl is
adapted to stop against the inner face of the head of the
sleeve of the fastener and the puller is adapted to shift
toward or aivay from the sleeve and align the at least one
tooth of the puller with a corresponding one of the at least
one pull groove of the pull portion of the bolt.

BRIEF DESCRIPTION OF THE DRAWINGS

[(3007J Iii(i I is a side elevational view of a blind fastener
constnicted in accordance lvith an enibodiment. with an
outer sleeve employed by the blind fastener being shown in
cross-section: and
[0008] FICI. 2 is a side elevational view of the blind
fastener shown in FIG. I posiuoned within work pumcs and
engaged by a fastener installation tool, with ihc outcr slecvc,
the tool, and thc work pieces being shown in cmss-section.

DETAILED DESCRIPTION OF THE DRAWINGS

[0009] FIG. I illustraies an embodiment ol'a fastener 10.
In an cmbodimcni, ihe Ibstcncr 10 includes a bolt 12 and an
outcr slccvc 14 ilmi is sized mid shaped io receive ihe bolt
12 In an embodinient, the outer sleeve 14 is of one-piece
constniction In another embodiment, the outer sleeve 14 is
constnicted ivith a plurality of components. In an embodi-
ment, the bolt 12 includes an elongated shank 16 having a
lirst end 18 mid a second mid 20 opposite thc first cnd 18, ihe
shank 16 beuig sized;md sluipcd to extmid through thc ouier
slcevc 14. In an embodunent, the shank 16 includes d

cylindrical-shaped sniooth portion 22 located proximate to
the first end 18, a grooved portion 24 located mtermediate
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the first and second ends 18, 20. and a first transirion portion
26 located interniedrate the smooth portion 22 and the
grooved portion 24 In an embodiment, the firsr transirion
portion 24 includes a frusto-coiucal shaped portion 26ir
locatixl adyiceut to the smooth ponion 22 and a cylindrical-
slrapcd portion 26b locatcxf rntcnncdratc tlm fruslo-conical
shaped portion 26a and one end of the omoved portion 24.
ln an embodiment, the grooved portiirit 24 includes a plu-
rality of grooves 24a In an embodiment, each of the
plurality of ~noyes 24a is an annular roove. In another
cmbodimcnt, each of the plurahty ofgrooves 24a rs a helical
grooic. In another embodiment. thc grooved portion 24
includes a single hclmal groove. In an embodmicnl. the
mmed portion 24 includes a diameter that i ~ less than a

diameter of the smooth portion 22 In an embodiment. the
cylindrical-shaped portion 26b of the transition portion 26
includes a diameter that is less than a diameter of the smooth
portion 22. In an embodiment. the frusto conical-shaped
portion 26a ol'he transruon portion 26 tapers towards thc
cylrndncal-shaped poruou 26b. In an cmbodnuenl. thc slrank
16 of the bolt 12 includes a pull portion 28 located at the
second end 20 of the shank 16. and a second transition
portion 30 located intermediate the grooved portion 24 and
the pull portion 28. In an embodiment. the second transition
portion 30 includes a fnisto-conical shaped portion 30a
loca tcxf adpi emit to au opposite cnd ol'hc grooved portion 24
and a cylindrical-shaped portion 30b locatcsf uilermcdiate
the portion 30ri and one end of the pull portion 28 In an
embodiment, the cylindncal-shaped portion 30b of the sec-
ond transition portion 30 includes a diameter that is less rhan
a dianieter of the ~vooved portion 24. In an embodiment. the
fnisto conical-shaped portion 30a of the second transirion
portion 30 uipcrs towards Ihc cyluidrical-slraped portion
30b. In an mnboduncnt, the pull portion 28 mcludes a
plurality of pull moves 28ir. In an embodiment, each of the
plurality ofpull grooves 28a is an annular groove. In another
embodiment. the pull portion 28 includes a sin le pull
roove 28a. In another embodiment, the pull portion 28

includes at least one pull groove Zga. In another embodi-
ment, the pull portion 28 includes a hehcal groove. In an
cmbodimcnt, thc bolt 12 urcludcs a head 32 located at the
firs end 18 of the shank 16 and adjacent to the sntooth
portion 22. In an embodiment. the head 32 i ~ an enlarged
head.

]0010] Still referrin to FICi. 1. in an embodiment, the
outcr sleeve 14 urcludcs au elongated body 34 havurg a lirst
cnd 36 and a second cnd 38 opposite Ihe first erxl 36. In an
cmbodimcnt, thc body 34 has a cylindrical shape and a
smooth exterior surface 40 in an emlxrdiment. the body 34
includes an outer drmueter that provides for a clearance ht
tluough openings of v ork pieces, which shall be descnbed
below. In an embodiment, the body 34 includes an outer
diamclcr that provides lor a press lit or uilcrference lil
tin ough the openings of the work puces. In an emboduueut,
Ihe outcr slccvc 14 urcludcs a head 42 localixl al Ihc lirsl end
36 of the body 34 'flic head 42 includes a first end 48 and
a second end 49 opposite the first end 48. In an embodiment,
the head 42 is enlarged. In an emlxidiment, the outer sleeve
14 includes an internal aperture 44 that extends though the
head 42 from tlm first end 48 to ihe second end 49 and
tluough thc body 34 from the lirst end 36 to lhe scmond cnd
38 thercxrf. In an embodiment. the apcrturc 44 includes an
elongated portion 45 that extends form the .second end 38 to
a location proximate to the first end 48 of the head 42, and

a tapered portion 47 located adjacent to one end of the
elongated portion 45 proxinuile to the first end 48 of the head
42. In an mnbodunent, thc tapered portion 47 tapers out-
wardly towards the firs end 48 of the head 42. In an
embodinrent, the head 42 of the sleeve 14 includes an inner
face 46 located adjacent to the tapered portion 47 at the end
48 thereof and is in conununication with the aperture 44. In
an embodiment, the inner face 46 is concave in shape. In
aiiotlici ciiibodiiiicilt. flic iiliicr lace 46 H cortical 111 sllapc.
In an cmbodimcnt, lhe mncr face 46 extends oblrrfucly al an
included angle A measured transversely from a longitudinal
axis X-X of the fastener 1(l In an embodiment. the included
an le A is about 60 de rees. In an embodiment, the included
an le A is about 70 de rees. In an embodiment, the included
an le A is about 80 de rees. In an embodiment, the included
angle A is about 90 degrees. In an embodiment, the urcludcxf
angle A rs about 100 degrees. In another mnbodrmcnt, Ihe
included angle A is about 110 degrees In another embodi-
ment, the included angle A is about 120 degrees. In another
embodinrent, the included angle A is about 130 degrees In
another embodiment, the included angle A is about 140
degrees. In another enibodiment, the included angle A is
about 150 dcgrccs. In another mnboduncnl, the rncludcxf
angle A rs about 160 dcgrccs. In another mnbodrmcnl, thc
included angle A is about 170 degrees In an embodiment,
the included angle A is about I NO degrees In another
embodiment, the included an le A is within a range of about
60 degrees to about 180 degrees.

]0011] Referring to FKi. 2„ in an embodiment. the fastener
10 is adapted to secure a plurality of work pieces 52, 54
together. In an cmbodimmit, thc bolt 12 is inserted w illun Ihe
aperture 44 ol'Ihc slcci c 14 such that tlm head 32 of the boll
12 is adapted to sit on and be juxtaposed with the second end
38 of the sleeve 14. and at least a portion of the pull portion
28 of the bolt 12 extends outwardly front the head 42 of the
sleeve 14. In an embodiment„ the entire pull portion 28 of the
bolt 12 extends outwardly from the head 42 of the ~leave 14.
In mr cmboihmcnt, thc fastener 10 rs inscrtcd through holes
of Ihc w ork pieces 52. 54. with tlu: head 42 of thc slecvc 14
abutting one side 56 of the ivork piece 54. and at least a
portion of the elongated body 34 of the sleeve 14 extending,
outv ardly from one side 58 (i e, the blind side) of the work
piece 52.

]0012] Stiil referring to FICi. 2, in an embodiment. a
fastener installation tool 60 includes a puller 62 and a swage
anvil 64. In an embodiment, the puller 62 urcludcs chuck
jaws 66 havuig uilcrnal teeth 68 and pull grooves 70 that are
sized, shaped and adapted to grip thc pull grooves 28a of Ihe
pull portion 28 of the bolt 12. In an embodiment, the internal
teeth 68 includes at least one tooth 69 proximate to an
engagement end 71 of the puller 62 and bavin a first inner
diameter, vvhile the remainder of the teeth 68 each have a
second inner diameter winch is less than thc first inner
duunelcr. By opening up the lirst inner diameter of thc al
least onc tooth 69, as shown, chipping of thc tooth 69 is
resisted. In an embodiment, the pull grooves 70 of the puller
62 are helical grooves. In another embodiment, the pull
grooves 70 of the puller 62 are annular grooves In another
embodiment. the pull grooves 70 of the puller 62 match the
pull grooves 28ir of thc pull portion 28 of the bolt 12. In
another embodiment. thc puller 62 includes al least one pull
groove 70. In another cmboduncnt, thc puller 62 includes a
single pull groove 70 In an embodiment, the pull grooves 70
of the puller 62 are tirrmed by tapping In an embodiment,
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the puller 62 is a split collet In an embodiment, the chuck
jaws 66 of thc puller 62 include a front face 72. In an
cmbodimcnt, ihc Iyont Ihcc 72 is miglcd at mi mcludcd angle
l3 nleasured transverse to a kmgitudinal axis Y-Y of the
puller 62 In an embodiment, the included angle B is chosen
to match or be substantially the same as the included angle
A of the inner face 46 of the head 42 of the sleeve 14. In an
enlbodiment, the included angle B ic about 60 degrees. In an
mnbodimcnt. thc included angle B is about 70 dcgrcms. In an
mnbodimcnt. thc included angle B is about 80 dcgrcms. In an
embodiment. the included angle l3 is about 00 degrees. In an
embodiment. the included angle l3 is about 100 degrees In
another embodiment, the included angle B is alxiut 110
degrees. In another embodiment. the included angle B is
about 120 degrees. In another embodiment. the included
angle B is about 130 degrees. In another cmbodimcnt, the
includixl angle B Is about 140 dcgrces. In another ianbudi-
nlent, the included angle l3 is alxiut 150 degrees ln another
embodiment, the included angle l3 is about 1610 degrees In
another embodiment. the included angle 13 is about 170
degrees. In an embodiment. the included angle B is about
180 de~aces. In another embodiment, the included angle B
is wiilun a range of about 60 degrees io about 180 dcgrccs.

[00131 Iteferllng to I'l(i 2, in an embodiment, the fastener
10 is positioned within the holes of the work pieces 52. 54
as described above. In an embodiment, the jaws 66 of the
puller 62 are split and spread to an open position in order to
clear;md slip over thc pull poruon 28 of die bolt 12. In an
mnbodimcnt. thc tccih 68 and the pull rooves 70 of thc
puller 62 cngagc thc pull gmovcs 28a of thc pull portion 28
of the bolt 12. In an embodiment, the face 72 of the jaws 66
of the puller 62 stops against the inner face 46 of the head
42 of the sleeve 14 to aliagn the puller 62 properly with the
pull portion 28 of the bolt 12. Along these lines. the inner
face 46 oi'lm head 42 of thc slccvc 14 pemiiis die puller 62
to slnfi forward toward thc slecvc 14 ai disiance or backward
away Ibom ihc slccvc 14 ai miothcr dislance. dcpendulg on
holv the teeth 68 of the puller 62 engage initially the pull

moves 28a of the pull portion 28 of the bolt 12 wlule
closing„and alibi the teeth 68 of the puller 62 lvith the pull
grooves 28a of the pull portion 28 of the bolt 12. The puller
62 can then slide downward and inward towards thc I'acc 46

disunicc as the puller 62 is driven forward when
migagulg tlx: pull portion 28 Once the puller 62 is aligned
with the pull portion 28, nainely. the teeth 68, grooves 7()
and pull moves 28ir are aligned properly, the jmvs 66 of the
puller 62 are then moved inwardly to a closed position and
clanlp down on the pull portion 28 and provide an axial force
on ihe bolt 12 mid close any gap between thc v ork pieces 52,
54. Thc am il 64 then engages and swages the sleeve 14.

[tlt)14] Iteferring to I'l(i 2, the puller 62 continues to
pmvide an axial filrce on the holt 12 In embodiments. the
sleeve 14 can foml various expanded blind side shapes as the
bolt 12 is pulled into or against the outer sleeve*s 14 blind
side. In an cmboduncnt, a portion of thc elongated body 34
ol'hc outcr slccvc 14 is compressed and swagixl ullu ihe

moved portion 24 of the bolt 12 In an einbodiment, the
pull portion 28 remains as part of the shank 16 after
installation of the fastener 10. In another embodiment. the
pull portion 28 is bml en ofi'rom the shank 16 after
installation of the fastener 10 (not shown in the Figures).
[0015] It should bc understood tliai thc embodiments
described herein are nierely exemplary and that a person
skilled in the art may make many variations and modifica-

tions v ithout departing from the spirit and scope of the
invention. For instance, the fastener 10 is a blind fastener. In
Other cmbodimcnts, thc I'asimler 10 can compusc other tvpcs
of fasteners knov,n in the art. All such vanations and
nxidifications are intended to be included within the scope of
the claims.

What is claimed Is.
I A Idsiclllllg svsicltl, colllpllslllg:
a fastener including a bolt having a shank and a pull

portion extendin from a first end of the shank and
including at least one puli groove. and a sleeve adapted
to receive the bolt.

wherein the sleeve includes a body having a first end and
d hcild locilicd In thc Iirsi clul, ullclclll Illc llcad
includes a Iirst cnd hdvlllg till lllllCI IIICC: dlld

a fastener installation tool including a puller having a
front face and at least one tooth that is adapted to
enga e the at least one puli ~Cove of the pull portion
of the bolt,

wherein the inner face of the sleeve is adapted to receive
mid mlgagc ihc Iboni face of thc puller of thc Ihstener
uistallation tool whml the puller is engaged with ihe
pull portion of the bolt. and

wherein v;hen the puller of the fastener installation tool is
enga ed lvith the fastener. the front face of the puller is
adapted to stop against the inner face of the head of the
sleeve of the fastener and the puller is adapted to shift
toward or away from ihc sleeve and align Ihc ai lcasl
Unc tooth of the puller with a corresponding onc of thc
at least one pull groove of the pull portion of the bolt

2 'I'he fastening systenl of claim I. wherein the mner face
of the head of the sleeve of the fastener extend~ at a first
included angle measured transversely from a lon itudinal
axis of the fastener.

3 Tlm Ihsiciung system ol'claim 2, whcrcin thc front face
Uf ilm puller Uf ihc fastmicr installation tool Is angled ai a
second included angle measured transversely fronl a longi-
tudinal axis of the puller of the fastener installation tool.

4 The fastening system of cLaim 3. wherein the first
included angle is withm a range ol'about 60 degrees to about
180 dcgrccs.

5 The fastenin system of claim 4, v herein the second
included an le is vvithin a range of about 60 degrees to about
180 degrees.

6 11ie fastening system ofclaim 2, wherein the fmnt face
is concave in shape

7 Tlm fasienuig system ofclaim 2, wherein ilm fmnt face
IS COLIIC'dl ill Slliipe.

8 1'he fastening system of clainl I, wherein the at least
one pull groove includes a plurality of pull grooves. and
wherein the at least one tooth includes a plurality of teeth.

9 11ie fastening system of claim 8. wherein each of the
plunllity of pull grooves is an annular groove

10. The fastening system of cLaim 1. wherein the at least
ULLC pUll gloovC is a hCIICIII gloovC.

ll. A fastener, comprisina
a bolt having a shank and a pull portion extending from

d filar Clif Of tile Shtlllk illld ilu:hxllllg at ICdSL OILC pilll
groove, and

a sleeve adapted to receive the bolt„
whcrcui the slccvc ulcludcs a body hawng a Iirst end and

a head located at the lirst cnd, whcrcui thc head
includes a first end having an inner face. wherein the
inner face of the sleeve is adapted to receive and engage
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a front face of a puller of a fastener insmliation tool
when Ihc puller is engaged with Ihc pull portion of the
boll, and

wherein whmi tlm puller of the 1'astcilcl inslBilation looi is
engaged w 1th thc faslcncr, the front face of lhc puller is
adapted lo slop aganwl llm uincr lace ol Ihe head ol thc
sleeve of the fastener and the puller is adapted to
toward or away fmm the sleeve and align the at least
one tooth of the puller st ith a correspondiirg one of the
at least one pull groove of the pull portion of the bolt.

12. The fastener of claim 11, wherein the inner face of the
head of lhe slccvc ol'he fastcncr extends at a first included
diiglc nlcdsurcd Irtiilsvcrsclv horn 11 liiilgiualinsd Bxis of lite
fastener

13. 'lite fastener of claini 12, wherein the front face of the
puller of the fastener installation tool is angled at a second
included angle measured transversely from a lon itudinal
axis of the puller of the fastener installation tool.

14. The fastener of claim 13. wherein the first included
angle is within a rtmgc of about 60 dcgrixs to about 180
degrees.

15. I he fastener ofclaim 14, ivherein the second included
angle is v ithin a range of about 610 degrees to about 180
degrees.

16. The fastener of cLsim 11. v,herein the front thee is
concave in shape.

17. The fastcncr of clmm 11, whcrcin thc ibonl face is
colllcd1 ln shdpm

18 The fastener of claim 11, ivherein the at least one pull
giuove includes a plurality of puli grooves. and wherein the
at least one tooth includes a plurality of teeth.

19. The fastener of cLsim 18, si herein each of the plurality
of pull grooves is an annuLar groove.

20. Thc listener of claim 11, whereui the Bl least one pull
groove is B helical grouse.
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