(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

Co o
1 rld Intellectual Property Organization 2 ey
(19) World Intellectual Property Organization /gy 1) 0M)F 00N 000 0O 00RO 0
International Bureau W )
3\ 10) International Publication Number
(43) International Publication Date \'{:/_?___/ (10)
17 March 2011 (17.03.2011) PCT WO 2011/031283 A2
(51) International Patent Classification: CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM, DO,
F16B 19/05 (2006.01) F16B 13/12 (2006.01) DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT,
F16B 19/04 (2006.01) HN, HR, HU, ID, IL, IN, IS, JP, KE, KG, KM, KN, KP,
. o KR, KZ, LA, LC, LK, LR, LS, LT, LU, LY, MA, MD,
(21) International Application Number: ME. MG. MK. MN., MW. MX. MY. MZ. NA. NG. NI
PCT/US2010/000802 NO, NZ, OM, PE, PG, PH, PL, PT, RO, RS, RU, SC, SD,
(22) International Filing Date: SE, 8G, SK, SL, SM, ST, SV, 8Y, TH, TJ, TM, TN, TR,
15 March 2010 (15.03.2010) TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.
(25) Filing Language: English (84) Designated States (unless otherwise indicated, for every
L. ) kind of regional protection available): ARIPO (BW, GH,
(26) Publication Language: English GM, KE, LS, MW, MZ, NA, SD, SL, SZ, TZ, UG, ZM,
(30) Priority Data: ZW), Eurasian (AM, AZ, BY, KG, KZ, MD, RU, TI,
61/210,007 13 March 2009 (13.03.2009) UsS TM), European (AT, BE, BG, CIL, CY, CZ, DE, DK, EE,
ES, FI, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV,
(72) Inventor; and MC, MK, MT, NL, NO, PL, PT, RO, SE, SL SK, SM,
(71) Applicant : MCCLURE, Travis [US/US]; 140 - Sth TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW,
Avenue, Kirkland, WA 98033-5525 (US). ML, MR, NE, SN, TD, TG).
(74) Agent: EVANS, Stephen M.; Sound Intellectual Property Published:
PLLC, PO Box 52652, Bellevue, WA 98015-2652 (US).  _ with declaration under Article 17(2)(a); without abstract;
(81) Designated States (unless otherwise indicated, for every title not checked by the International Searching Authority

20117031283 A2 I 00 O O 010 00O 0

kind of national protection available): AE, AG, AL, AM,
AOQ, AT, AU, AZ, BA, BB, BG, BH, BR, BW, BY, BZ,

o (54) Title: BLIND FASTENER WITH INTEGRATED ANTI-ROTATION FEATURE, SYSTEMS AND METHODS
(57) Abstract:



WO 2011/031283 PCT/US2010/000802

BLIND FASTENER WITH INTEGRATED ANTI-ROTATION FEATURE, SYSTEMS AND
METHODS

BACKGROUND OF THE INVENTION

[11 A new generation of blind fasteners permits non-permanent association of at
least two work pieces through the use of a single dimensioned collet body wherein
each work piece has a defined range of possible thicknesses and thus defines a bore
or hole of variable depth,. See the disclosure found in WO 03/069971 (application
number PCT/US03/02925), which is incorporated herein by reference. In such
embodiments, a single collet body interacts directly with, or indirectly, for example,
through a sleeve insert mechanically linked to, at least one work piece to prevent
unintended rotation of the collet body during axial association and/or disassociation
of the at least two work pieces, while axial translation there between remains
comparatively unaffected. Thus, at least one work piece constitutes a mechanical
ground to provide a means for countering any torque moment that may be induced
into the collet body during axial association and/or disassociation of the at least two
work pieces. This rotational interference between the collet body and at least one
work piece constitutes a two part Anti-Rotation Means ("ARM") wherein the collet
body comprises a first part and the work piece (or intermediate piece such as a
sleeve insert) comprises a second part of the two part ARM.

SUMMARY OF THE INVENTION

[2] The present invention is directed to fasteners for use in associating, preferably
compressively or closely in stacked fashion, at least two work pieces from a single
side of one work piece wherein each work piece has a range of possible thicknesses,
and consequently each work piece defines a bore or hole of variable length. The
invention is further directed to methods for using the above fastener and systems
further comprising a stud threadably engageable therewith. Fastener embodiments
of the invention comprise a collet body and a cylinder body that are axially matable
with each other over a range of displacements, as will be described in detail below.

In other words, the distance between one end of the collet body and an opposing end
of the cylinder body is variable while the two bodies are in operative contact with
each other.
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[3] In contrast to the prior art blind fasteners, methods and systems wherein at
least one work piece directly (or indirectly through, for example, a bonded sleeve
insert) provided a mechanical ground for the second part of a two-part ARM, the
mechanical ground in the presént invention presents from a frame of reference
independent from the work pieces, or structures linked or coupled thereto. In the
present invention embodiments, the cylinder body comprises an interface for
receiving a temporary anti-rotation tool that prevents induced rotation of the cylinder

body during association and/or disassociation of the at least two work piéces.

[4] As used herein with respect to the present invention and unless otherwise
specified, a two part ARM comprises first and second structures moveable relative to
one another, each structure having one part of the ARM, and each part of which
includes at least one reactive surface, although plural reactive surfaces are generally
considered desirable for load distribution reasons. During engagement of the two
parts, at least one each of the respective reactive surfaces mechanically contact
each other to prevent complete, e.g., 360°, rotation of one structure relative to the
other structure. In other words, at least one each of the reactive surfaces is
configured to constructively contact one another in order to prevent complete rotation
between structures. While a 1:1 correspondence between complementary reactive
surfaces is considered optimal, the ARM only requires that at least one reactive
surface from each structure beneficially engage each other. Additional limitations
should not be inferred from such configuration: for example, an ARM may permit
axial/longitudinal translation the first and second structures while preventing

complete rotation there between.

[5] With the foregoing in mind, each fastener and system embodiment of the
invention comprises a collet body having a first part of a two part ARM and a cylinder
body having a second part of a two part ARM wherein the collet body and the
cylinder body are matably axially translatable with respect to each other, but not
rotatable with respect to each other. Unlike the prior art, however, the rotational
interference between the first and second parts of the ARM does not occur on an
exterior surface of both bodies, but at sectional face portions of at least the collet
body.
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[6] Collet bodies according to the various invention embodiments comprise a first
end defining a generally circular opening and a first wall portion adjacent to the first
end, where the first wall portion has an interior surface, an exterior surface, a
protrusion extending from the exterior surface including a leading face oriented
towards the first end and a trailing face oriented away from the first end. In addition,
the first wall portion defines at least two secondary slots extending longitudinally from
the first end to respective terminus to form at least two flexible fingers, each having a
distal end at the first end. The collet body also comprises a second end defining a
generally circular opening and a second wall portion adjacent to the second end,
where the second wall portion has an interior surface and an exterior surface. In the
several embodiments, one of the first wall portion, the second wall portion or the first
wall portion and second wall portion interior surface(s) include(s) a threaded portion
for threadably engaging a threaded stud in order to form a blind fastening system.
As will be described in more detail below, the stud may be removable or captive with

relationship to the collet body.

[71  Collet bodies according to the various invention embodiments further comprise
the first part of a two part ARM, which rotationally interferes with the second part of
the two part ARM present in the cylinder body. The first part of the two part ARM in
the various invention embodiments comprises sectional face portions of at least one
segment of the collet body second wall portion. The at least one segment is formed
in the second wall portion by at least one ARM slot extending from the outer surface
thereof to the inner surface thereof (thus, the second end is segmented in a manner
analogous to the first end); alternatively stated, the at least one ARM slot is defined,
in part, by the section face portions of the at least one segment. The at least one
ARM slot extends longitudinally from the second end towards the first end, and
preferably terminates prior to the terminus of the secondary slots that form the collet
body fingers in order to better provide structural integrity to the collet body. Many
embodiments comprise at least two, and preferably four, second wall segments
bounded by a similar number of ARM slots.

[8]1 The skilled practitioner will appreciate that a sectional face portion in certain

collet body embodiments need not be established exclusively by a slot extending
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wholly from an exterior to an interior surface of the second wall portion. It is sufficient
that a majority of the sectional thickness of the second wall portion be exposed such
as by formation of a deep channel or groove either during manufacturing of the collet
body or during post manufacture milling. Moreover, the orientation of the sectional
face portion is preferably, although not necessarily, parallel to a radial line from the
axis of the collet body in order to minimize shear forces and maximize segment

stiffness.

9] In addition to the foregoing, collet bodies according to many invention
embodiments have a generally consistent maximum outside first and second wall
portion diameters along the axial direction when the collet body fingers are in their
intended "in use" state. In particular, many invention embodiments have a generally
constant maximum second wall portion outside diameter from the second end
towards the first end, which is preferably maintained at least until the second wall
portion transitions to the first wall portion, excluding any intended finger convergence

imparted for ease of collet body insertion into a bore or hole of a work piece.

[10] Cylinder bodies according to a variety of fastener embodiments comprise a
first end defining a generally circular opening and a first wall portion adjacent to the
first end, where the first wall portion has an interior surface and an exterior surface.
In addition, the first wall portion comprises sectional face portions of at least one
segment to establish the second part of the two part ARM. The at least one segment
is formed in the second wall portion by at least one ARM slot extending from the
outer surface thereof to the inner surface thereof, alternatively stated, the at least one
ARM slot is defined, in part, by the section face portions of the at least one first wall
segment. The at least one ARM slot extends longitudinally frpm the first end towards
a second end, where the second end defines a generally circular opening and a
second wall portion adjacent to the second end, where the second wall portion has
an interior surface and an exterior surface. Depending upon the embodiment, the
second end further comprises a flange portion, either continuous or segmented, that
extends radially outward from the second end and includes an anti-rotation tool

interface or comprises a non-circular exterior surface for interfacing with an anti-
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rotation tool. In certain other embodiments, the first end and/or any wall portion

exterior surface comprises an anti-rotation tool interface.

[11] The skilled practitioner will again appreciate that a sectional face portion in
certain cylinder body embodiments need not be established exclusively by a slot
extending wholly from an exterior to an interior surface of the first wall portion. It is
sufficient that a majority of the sectional thickness of the first wall portion be exposed
such as by formation of a deep channel or groove either during manufacturing of the
cylinder body or during post manufacture milling. Moreover, the orientation of the
sectional face portion is preferably, although not necessarily, parallel to a radial line
from the axis of the cylinder body in order to minimize shear forces and maximize

segment stiffness.

N

[12] In afirst series of fastener embodiments, the cylinder body slots separating
the cylinder body segments extend from the exterior to the interior surface of the first
wall portion thereof and are configured so that at least some of the sectional face
portions of the cylinder body first wall segments rotationally interfere with the
sectional face portions of the collet body second wall when the two bodies are
operatively mated together. Because of the presumed full contact between
respective sectional face portions of each respective segment, the maximum outside
diameters of the cylinder body first wall portion and the collet body second wall
portion are preferably similar, and most preferably substantially similar. In other
words, the maximum external diameter of the cylinder body at its first end is generally
equal to the maximum external diameter of the collet body at its second end wherein
at least some, and preferably all, cylinder segments occupy collet body ARM slots.

In this manner, it is possible to have a constant external diameter between the collet
body and the cylinder body about the respective ARM portions thereof, resuiting in
the ability of the two part ARM to reside internal to the work piece bore or hole while
maintaining close fit opportunities, and thereby minimize shear opportunities between
the work pieces. From a practical perspective, this means that a single diameter
bore or hole can be formed in the at least two work pieces, that no additional
structure such as a sleeve insert need be accounted for, and that a stud, which is

used to axially translate the two bodies, need not contact any work piece (an
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extending lip or flange portion of the cylinder body at its second end necessarily
extends radially outward and beyond the work piece periphery defining the hole or
bore at the surface thereof to function as the mechanical ground interface, as
described in more detail below, and therefore also functions as an intermediate

structure between the stud head and the proximate work piece).

[13] In asecond series of embodiments, the cylinder body has a maximum
external diameter at its first wall exterior surface that is greater than that of the collet
body, thereby preventing it from entering work piece bore or hole that is sized only
receive the collet body. As a consequence, the functional portions of the ARM reside
external to the work pieces. In these embodiments, sectional face portions of the
collet body segments (the first part of the ARM) rotationally interfere with sectional
face portions of the cylinder body segments, however, the segments are bounded by,
for example, grooves formed in the inner surface of the cylinder body first wall.
Similarly, the segments form lands that occupy the collet body slots formed in the
second wall portion thereof (the second part of the ARM). Alternatively stated, the
collet body first part of the ARM engages with a spline arrangement formed in the
cylinder body first wall, and itself may also be a spline arrangement, there being no
requirement for maintaining maximum outer diameter similarity between the collet
body second wall and the cylinder body first wall. As with the first series
embodiments, the stud head will contact the cylinder body at its second end and
exert a compression force thereon for transfer to the proximately positioned work
piece, and create tension in the collet body to thereby cause the work piece
proximate to its first end to go into compression, as is appreciated by the skilled

practitioner.

[14] A third series of embodiments represents a hybrid of the first and second
series. Here, a portion of the cylinder body first wall has an external diameter
substantially equal to that of the collet body second end external diameter so that
sectional portions of the collet body rotationally interfere with sectional portions of the
cylinder body. However, the cylinder body external diameter increases towards its

second end such that internal grooves of the first and/or second wall portion(s)
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receive the collet body segments, and corresponding lands occupy the slots formed
in the collet body second wall portion (e.g., internally formed splines).

[15] In many embodiments, it is also desirable to have translation arresting means

- to prevent unintended separation between the collet body and the cylinder body.
Particularly with respect to the first series invention embodiments, an inwardly

" projecting lip or step may be formed at or near the cylinder body first end to retain the
mating association between the collet body and the cylinder body. It may be formed
at the first end (sectional portions), or proximate thereto as a segmented annular
protrusion formed on the interior surface of the first wall sectional portions. This
segmented lip, protrusion or step is intended to reduce the internal diameter of the
cylinder body to a degree sufficient to still permit bidirectional translation of the collet
body therewith, but interfere with any structure spanning the collet body ARM slots.
Because it is necessary to first mate the collet body with the cylinder body, the
spanning structure is preferably introduced after mating association. In one series of
embodiments, a groove is formed in the inner surface of the collet body second wall
at or near the second end to receive a retaining ring. After meshing engagement
between the two bodies, the retaining ring is introduced and there after prevents
unintended disassociation of the two bodies due to its interference with the lip,

protrusion or step of the cylinder body.

[16] In various passages above, the disclosure referenced a stud for rotationally
engaging the collet body, to thereby transform its rotation into collet body (and due to
its captive association and intermeshing ARM, the cylinder body as well) axial
translation. A stud can be removably introduced into the cylinder body and collet
body, and engaged with the threads formed on the interior surface of the second wall
portion and/or transition zone. However, insertion and removal of the fastener and/or
assembly is facilitated if the stud is retained with the fastener to form a system. By
introducing a bushing or other structure at a distal end of the stud after full insertion
into the collet body, the bushing will not translate past the threaded portion of the
collet body, thereby preventing the stud from backing out of the coliet body.

[17] For purposes of this patent, the terms "area”, "boundary

, "part”, “portion”,
"surface", "zone", and their synonyms, equivalents and plural forms, as may be used
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herein and by way of example, are intended to provide descriptive references or
landmarks with respect to the article and/or process being described. These and
similar or equivalent terms are not intended, nor should be inferred, to delimit or
define per se elements of the referenced article and/or process, unless specifically
stated as such or facially clear from the several drawings and/or the context in which

the term(s) is/are used.
BRIEF DESCRIPTION OF THE DRAWINGS

[18] Fig. 1is an exploded perspective view of a first fastener system embodiment
according to the invention wherein a collet body and matable cylinder body, a
threaded stud and matable bushing, and a retaining ring are shown,

[19] Figs. 2A-C show the fastener system of Fig. 1 in an initial state, an

intermediate state, and a final state, respectively;

[20] Figs. 3A-C illustrate the fastener system of Figs. 2A-C with the several parts

shown in phantom;

[21] Fig. 4 is an exploded perspective view of the components comprising the first
fastener embodiment prior to initial assembly, with arrows showing the intended

mating engagement there between;

[22] Fig. 5is a perspective view of the mated components of Fig. 4 prior to
introduction of a retaining ring into a retaining groove formed in a second end of the

collet body;

[23] Fig. 5ais a detailed perspective view of the retaining groove formed in the
collet body second end,;

[24] Fig. 6 is a perspective view of the mated components of Fig. 4 after
introduction of the retaining ring into the retaining groove formed in the second end of

the collet body;

[25] Fig. 6ais a detailed perspective view of the retaining ring in the retaining

groove formed in the collet body second end;

[26] Fig. 6b is a side elevation view of the cylinder body particularly showing a

translation arresting step or lip formed in the first end thereof;
8
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[27] Figs. 7A-C show the fastener arrangement of Fig. 6, in phantom, in an initial
state, an intermediate state, and a final state, respectively;

[28] Fig. 8 is a perspective view of the arrangement of Fig. 6 prior to introduction of
a threaded stud there into;

[29] Fig. 9is a perspective view of the arrangement of Fig. 8 after introduction of
the threaded stud there into and prior to association of a bushing onto a distal end of
the stud to form the first fastener system of Fig. 1;

[30] Fig. 10A is a perspective view in phantom of a second fastener system
embodiment according to the invention wherein a collet body and matable cylinder
body, and a threaded stud and matable bushing are shown in an initial state;

[31] Fig. 10B is a perspective view of the fastener system of Fig. 10A shown in an

intermediate state;

[32] Fig. 10C is a perspective view of the fastener system of Fig. 10A shown in a

final state;

[33] Fig. 11Ais a perspective view in phantom of a third fastener system
embodiment according to the invention wherein a collet body and matable cylinder

body, and a threaded stud and matable bushing are shown in an initial state;

[34] Fig. 11B is a perspective view of the fastener system of Fig. 11A shown in an
intermediate state; and

[35] Fig. 11C is a perspective view of the fastener system of Fig. 11A shown in a
final state.

DESCRIPTION OF INVENTION EMBODIMENTS

[36] Preface: The terminal end of any numeric lead line in the several drawings,
when associated with any structure or process, reference or landmark described in
this section, is intended to representatively identify and associate such structure or
process, reference or landmark with respect to the written description of such object
or process. Itis not intended, nor should be inferred, to delimit or define per se
boundaries of the referenced object or process, unless specifically stated as such or

facially clear from the drawings and the context in which the term(s) is/are used.
9
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Unless specifically stated as such or facially clear from the several drawings and the
context in which the term(s) is/are used, all words and visual aids should be given
their common commercial and/or scientific meaning consistent with the context of the

disclosure herein.

[37] With the foregoing in mind, the following description is presented to enable a
person skilled in the art to make and use the claimed invention. Various
modifications to the described embodiments will be readily apparent to those skilled
in the art, and the generic principles disclosed herein may be applied to other
embodiments and applications thereof without departing from the spirit and scope of
the present invention, as defined by the appended claims. Thus, the claimed
invention is not intended to nor should be limited to the disclosed and/or described
embodiments, but is to be accorded the widest scope consistent with the principles
and features disclosed herein.

[38] Turning then to the several embodiments, wherein like numerals indicate like
parts, and more particularly to Fig .1 wherein a first fastener system embodiment is
shown. Blind fastener system 10 is shown comprising collet body 20, cylinder body
80, and stud 120. In addition to the portions and features described in detail below,
collet body 20 also includes removable locking ring 72, and stud 120 also includes
bushing 142. Unless otherwise indicated, all components of system 10 are
constructed from a durable material such as any combination of metals or reinforced
polymers, although high strength metallic alloys are preferred.

[39] As best presented in Figs. 4-6b, collet body 20 includes first end 22, which
forms a first boundary for first wall portion 24. First wall portion 24 includes interior
surface 26 and exterior surface 28, the latter of which includes annular protrusion 30
comprising leading face 32 and trailing face 34. A plurality of fingers 40 are formed

in first wall portion 24 by secondary slots 36, each of which longitudinally extends
from first end 22 to a terminus 38. As a consequence, features present at or near
first end 22 are segmented in nature, although they may be referenced herein without
consideration of such state, e.g., annular protrusion 30 is technically segmented, but
not specifically referenced as such. Each finger 40 includes two exposed sectional
portions referred to herein as finger face portions 42.

10
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[40] Adjacent first wall portion 24 is transition zone 44, which comprises interior
surface 46 and exterior surface 50. As shown in the several Figures, interior surface
46 includes threads 48 formed therein. As will be described in greater detail below,
threads 48, in combination with other threads, engage complementary threads of a
stud to transform rotational motion of the stud into axial motion of the collet bodly.

[41] Adjacent transition zone 44 is second wall portion 54, which is bounded by
second end 52, which includes a surface there at. Second wall portion 54 includes
interior surface 56, which like interior surface 46 includes threads (58) formed

therein. Interior surface 56 further defines circumferential retaining ring groove 60 for
receiving retaining ring 72. Exterior surface 62 preferably has a generally constant
diameter from transition zone 44 to second end 52.

[42] A plurality of segments 70 are formed in second wall portion 54 by ARM slots
64 that extend from interior surface 56 to exterior surface 62, each of which
longitudinally extends from second end 52 to a terminus 66. Each segment 68
includes two exposed sectional portions referred to herein as segment face portions
68. A segment face portion 68 may be, and is preferably, substantially planar in
geometry, and oriented to be substantially parallel to a radial line of the collet body.

[43] The second part of a basic fastener according to this invention embodiment is
cylinder body 80. Cylinder body 80 is bounded in the longitudinal direction by first
and second ends 82 and 100, respectively, wherein each end defines one limit of
respective first and second wall portions 84 and 102, and wherein each wall portion
has interior and exterior surfaces (first wall portion 84 comprises interior surface 86
and exterior surface 90; second wall portion 102 comprises interior wall portion 104
and exterior wall portion 106). Interior surface 86 at first end 82 includes
(segmented) lip or step 88, which, as will be described in the following paragraph,
operatively contacts retaining ring 72. Interior surface 104 includes seat portion 108,
which functions to transfer compression force from a stud to a work piece that is in

contact with flange portion 110.

[44] To achieve the fastening systems shown in Figs. 2A-C and 3A-C from the
components shown in Fig. 1, collet body 20 and cylinder body 80 are mated as

shown in Fig. 4. Here, collet body 20 is axially mated with cylinder body 80 through
11
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the meshing of respective segments 70 and 98 within respective ARM slots 64 and
92. Once meshed to a maximum extent such that second end 52 of collet body 20
presents to second end 100 of cylinder body 80 (see Figs. 5 and 5a), retaining ring
72 is introduced into groove 60 (see Figs. 6 and 6a). Once inserted, collet body 20
and cylinder 80 are securely associated with each other by the interference between
lip or step 88 of cylinder 80 and retaining ring 72 of collet body 20, as is best shown
in the series of Figs. 7A-C, which show the range of translation between these two

parts.

[45] Once collet body 20 has been securely associated with cylinder 80, stud 120
can be introduced there into. Turning to Figs. 8, stud 120 includes first or distal end
122 and reduced diameter portion 124 proximate thereto. At the opposite end of the
stud is second or proximal end 130, which includes head 134. Head 134 in turn
includes seat portion 136, peripheral or shoulder portion 138 and tool interface 140.
Between these to ends are non-threaded portion 132 and body portion 126, which
includes threads 128.

[46] Upon insertion of stud 120 into cylinder 80 and collet body 120 as shown in
Fig. 9, bushing 142 is fitted over reduced diameter portion 124. The maximum outer
diameter of exterior surface 148 is preferably the same as that of threads 128. The
longitudinal distance between distal end 144 and proximal end 146 is preferably
commensurate with the intended working range of fastener system 10, e.g., the
longitudinal distance between second end 52 and a terminus 66 of collet body 20.
This relationship beneficially preserves the integrity of threads 128 so that the
fastener system can be reused many times if desired. Bushing 142 also functions to
retain stud 120 with the subassembly (basic fastener) of collet body 20 and cylinder
body 80. This retention feature further facilitates reuse of the system by permitting

easy removal of the system form its work pieces.

[47] When the components of Fig. 1 are assembled as described above, the
resulting system in various stages of axial association are best shown in Figs. 2A-C
and 3A-C. It should be noted that the arrangement described so far can be extended
to alternative embodiments. Once such alternative embodiment is shown in Figs.

10A-C wherein collet body 20' is used in connection with fastener system 210. Collet

12
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body 20' is identical to collet body 20 except that the second wall portion is
longitudinally lengthened and there is no retaining ring due to stud 220 having
bushing 142' retaining collet body 20' and stud head 234 being held captive by outer
sleeve portion 250. Cylinder body 280, however, has formed therein a plurality of
lands and grooves (splines) having segment face portions generally of the same
radial depth as the segment face portions of collet body 20'. However, the channels
or grooves that bound the slots are shielded by an outer sleeve portion 250. A
similar arrangement exists with respect to fastener system 310, although it extends
the internal lands to form exposed segments 398, similar in structure and function to
segments 98 in fastener system 10 described previously. Fastener system 310 is
considered a hybrid between fastener systems 10 and 210.

13
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WHAT IS CLAIMED:
1. A blind fastener comprising:
a collet body comprising

a first end defining a generally circular opening and a first wall portion adjacent to the
first end, where the first wall portion includes an interior surface, an exterior surface,
a protrusion extending from the exterior surface including a leading face oriented
towards the first end and a trailing face oriented away from the first end, wherein the
first wall portion defines at least two secondary slots extending longitudinally from the
first end to respective terminus to form at least two flexible fingers, each having a
distal end at the first end,

a second end defining a generally circular opening and a second wall portion
adjacent to the second end, where the second wall portion has an interior surface
and an exterior surface, wherein one of the interior surface of the first wall portion,
the second wall portion or the first wall portion and second wall portion includes a
threaded portion, and

wherein the second wall portion defines at least one ARM slot extending
longitudinally from the second end to a terminus to form at least one segment having
at least two section face portions that form a first part of a two part anti-rotation

means; and

a cylinder body comprising a first end defining a generally circular opening and
a first wall portion adjacent to the first end, where the first wall portion has an interior
surface and an exterior surface, and a second end defining a generally circular
opening and a second wall portion adjacent to the second end where the second wall
portion includes a tool interface for receiving a rotation arresting tool during operation

of the fastener,

wherein the first wall portion defines at least one ARM slot extending longitudinally
from the second end to a terminus to form at least one segment having at least two

section face portions that form a second part of a two part anti-rotation means, and

wherein the first and second parts of the two part ARM are matable to permit axial

translation there between but prevent substantial rotation there between.

14
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