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(57) Abstract: A blind fastener (10) for securing a plurality of
workpieces (24, 26) is provided that has a sleeve (14), and a pin
member (12). In an alternate embodiment, the blind fastener
has a sleeve, a pin member and a nut. The sleeves (14) have a
head (42) with a plurality of rearwardly sloping recesses (54)
disposed therein. The recesses (54) are adapted to be engaged
with a plurality of rearwardly sloping nibs (56) disposed on
one end of a nose (58) secured to an installation tool. The pin
members (12) have a splined head (38) adapted to be engaged
with a splined driver (62) secured to an installation tool. Use
of the splined head (38) on the pin member (12), the splined
driver (62), rearwardly sloping recesses (54) on the sleeve (14),
and rearwardly sloping nibs (56) on the nose (58) eliminates
camming out of the nibs (56) from the recesses (54) during in-
stallation of the blind fastener (10). A nose assembly (60) for
installation of the blind fastener (10) is also provided.



WO 2004/104429 A2

0 00 R O

GM, KE, LS, MW, MZ, SD, SL, SZ, TZ, UG, ZM, ZW),
Eurasian (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM), Euro-
pean (AT, BE, BG, CH, CY, CZ, DE, DK, EE, ES, FI, FR,
GB, GR, HU, IE, IT, LU, MC, NL, PL, PT, RO, SE, SI, SK,
TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW,
ML, MR, NE, SN, TD, TG).

Declarations under Rule 4.17:

as to applicant’s entitlement to apply for and be granted
a patent (Rule 4.17(ii)) for the following designations AE,
AG, AL, AM, AT, AU, AZ, BA, BB, BG, BR, BW, BY, BZ,
CA, CH, CN, CO, CR, CU, CZ, DE, DK, DM, DZ, EC, EE,
EG, ES, FI, GB, GD, GE, GH, GM, HR, HU, ID, IL, IN, IS,
JP, KE, KG, KP, KR, KZ, LC, LK, LR, LS, LT, LU, LV, MA,
MD, MG, MK, MN, MW, MX, MZ, NA, NI, NO, NZ, OM,
PG, PH, PL, PT, RO, RU, SC, SD, SE, SG, SK, SL, SY, TJ,
TM, TN, TR, TT, TZ, UA, UG, UZ, VC, VN, YU, ZA, ZM,

ZW, ARIPO patent (BW, GH, GM, KE, LS, MW, MZ, SD,
SL, §Z, TZ, UG, ZM, ZW), Eurasian patent (AM, AZ, BY,
KG, KZ, MD, RU, TJ, TM), European patent (AT, BE, BG,
CH, CY, CZ, DE, DK, EE, ES, FI, FR, GB, GR, HU, IE, IT,
LU, MC, NL, PL, PT, RO, SE, SI, SK, TR), OAPI patent (BF,
BJ, CF, CG, CI, CM, GA, GN, GQ, GW, ML, MR, NE, SN,
D, TG)

— asto the applicant’s entitlement to claim the priority of the
earlier application (Rule 4.17(iii)) for all designations

Published:
—  without international search report and to be republished
upon receipt of that report

For two-letter codes and other abbreviations, refer to the "Guid-
ance Notes on Codes and Abbreviations” appearing at the begin-
ning of each regular issue of the PCT Gazette.



WO 2004/104429 PCT/US2004/007884

BLIND FASTENER AND NOSE ASSEMBLY
FOR INSTALLATION OF THE BLIND FASTENER

Field of the Invention

[0001] This invention relates to blind fasteners for securing workpieces together, and
more particularly to a blind fastener and nose assembly for installation of the blind fastener.

Background of the Invention

[0002] Blind fasteners are commonly used to secure workpieces together when it is
otherwise impossible to access the blind side of one of the workpieces. Typically, the
workpiece that is accessible by an end-user is referred to as the accessible side workpiece and
the workpiece that is inaccessible by an end-user is referred to as the blind side workpiece.

[0003] Blind fasteners have wide application in the aerospace industry. In aerospace
applications, the blind fastener assembly of the present invention can be used to secure
workpieces made of aluminum alloy, other metallic alloys, composites or combinations
thereof.

[0004] An example of a previously available blind fastener is disclosed in U.S. Patent
No. 2,971,425, The principle components of the blind fastener of this prior art patent are a
screw, a bushing, and a threaded nut. Generally, this prior art screw, bushing and threaded nut
are similar in construction in certain aspects to the pin member and sleeve of the present
invention. Distinctions between this prior art fastener and the present invention will focus on
the embodiment of the prior art fastener that has recesses disposed in the head of the bushing
that is adapted receive nibs of a nose that is affixed to a standard installation tool.

[0005] To install this prior art fastener, a nose with a plurality of nibs disposed on one
side of the exterior surface thereof is provided that is affixed to a standard installation tool.
Also, a driver configured to engage the driving head of the screw is provided that is affixed to
the standard installation tool. The driver is engaged with the driving head of the screw and the
nibs of the nose are disposed within the recesses of the bushing. The recesses in the bushing
of this prior art fastener would need to be relatively deep like the recesses used in the
commercial embodiments of the fasteners shown and described in U.S. Patent Nos. 5,498,110
and 5,634,751. The deep recesses are needed in order to promote engagement between the
nibs of the nose and the recesses of the bushing. Unfortunately, the use of deep recesses
would weaken the bushing. In operation, the driver would rotate the screw and the nibs of the

nose would engage the recesses in the head of the bushing in an attempt to prevent rotation of
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the bushing relative to the screw. Formation of the blind side bulb is supposed to be facilitated
by threading the screw into the stationary bushing.

[0006] Such an operation would not effectively form the blind side bulb to clamp a
plurality of workpieces together because the nibs of the nose would cam-out of the recesses
during the installation of this prior art fastener. When the nibs cam-out of the recesses, the
bushing rotates relative to the nose thereby causing wear damage to the nibs of the nose due
to the abrasion of the nibs rotating against the head of the bushing. As can be appreciated, the
nose would need to be frequently replaced due to the wear the nibs would experience in such a
system. Additionally, the rotation of the bushing relative to the screw is undesirable from the
standpoint of forming the blind side bulb. Optimum installation performance and reliability in
bulb formation are not achieved with such an approach.

[0007] Rotation of the bushing would also cause abrasion or scraping of the head of
the bushmg by the nibs rotatmg against the head of the bushlng These results are not only
v1sually apparent, but can also deteriorate the corrosion resistant properties of the bushing.
Factors such as improper bulb formation, inconsistent structural clamp up and shear strength
compromise the integrity of this prior art blind fastener.

[0008] With this prior art fastener, an end-user of the fastener attempts to prevent
cam-out of the nibs from the recesses of the bushing by exerting a pushing force against the
installation tool in order to maintain the engagement of the nibs with the recesses of the
bushing. As can be appreciated, the end-user would become fatigued with applying such a
force against the installation tool.

[0009] Of particular distinction to U.S. Patent No. 2,971,425, the recesses in the head
of the sleeve of the present invention slope rearwardly towards the blind side workpiece.
These recesses are adapted to be engaged with nibs disposed on one end of a nose of a nose
assembly affixed to a standard rotary installation tool. These nibs also slope rearwardly
towards the blind side workpiece. Engagement of the sloping nibs with the sloping recesses is
particularly advantageous in preventing rotation of the sleeve relative to the pin member
during installation of the blind fastener of the present invention. Utilization of sloping nibs and
recesses eliminates cam-outs. As such, the problems associated with cam-outs related to the
design of U.S. Patent No. 2,971,425 are eliminated. Additionally, by eliminating the cam-out
problem associated with prior art fasteners by using the rearwardly sloping nibs and recesses,

the recesses of the present invention are relatively shallow as compared to the deep recesses



WO 2004/104429 PCT/US2004/007884
used in the commercial embodiment of the fasteners shown and described in U.S. Patent Nos.
5,498,110 and 5,634,751. The shallow recesses of the present invention do not significantly
weaken the sleeve of the present invention like the deep recesses used in the prior art.

[0010] Additionally, the driving head of the pin member of the present invention has
splines or threads disposed on the exterior surface of the driving head. As used herein, the
term “splines” means splines or threads. These splines are adapted to be engaged with a
splined driver of a nose assembly affixed to a standard rotary installation tool. The splined
engagement between the driving head and the driver is particularly advantageous in
simultaneously pulling the installation tool towards the fastener during actuation of the tool to
ensure proper engagement of the nibs with the recesses and rotatably torquing the pin member
to effectively form the blind side bulb of the fastener. The pulling feature of the splined
engagement between the pin member and driver to ensure engagement of the nibs with the
- recesses also eliminates the problems associated with cam-outs related to the design of U.S.
Patent No. 2,971,425,

Summary of the Invention

[0011] Itis an object of the invention to provide a blind fastener that pulls an
installation tool towards the blind fastener during installation of the blind fastener.

[0012] It is another object of the invention to provide a blind fastener that does not
have an installation tool cam out of the blind fastener during installation of the blind fastener.

[0013] It is another object of the invention to provide a blind fastener that has a sleeve
component with relatively shallow recesses that do not significantly weaken the sleeve.

[0014] It is another object of the invention to provide a nose assembly that pulls an
installation tool towards the blind fastener during installation of the blind fastener.

[0015] It is another object of the invention to provide a nose assembly that does not
cam out of the blind fastener during installation of the blind fastener.

[0016] Certain objects of the invention are obtained by providing a blind fastener for
securing a plurality of workpieces together. The workpieces have an accessible side
workpiece and a blind side workpiece. The blind fastener has a sleeve with a body that is
internally threaded at one end of the sleeve and a head at the other end of the sleeve. The
threaded portion of the sleeve is adjacent to an internally smooth portion of the sleeve. The
threaded portion of the sleeve transitions to the smooth portion of the sleeve, and the smooth

portion of the sleeve has a reduced wall thickness relative to the threaded portion of the
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sleeve. The head has a plurality of rearwardly sloping recesses disposed in the head of the
sleeve that are adapted to be engaged with a plurality of rearwardly sloping nibs disposed on
one end of a nose secured to an installation tool. The recesses are relatively shallow. The
blind fastener additionally has a pin member with an elongated shank. The shank has a stralght
smooth portion received within the smooth portion of the sleeve and a threaded portion at one
end of the pin member that is threadedly engaged with the threaded portion of the sleeve. The
pin member has a first head adjacent to the shank that is seated within the sleeve and a second
splined head positioned at the other end of the pin member. The pin member has a breakneck
groove between the first head and the second head. The breakneck groove is adapted to
fracture in torsional shear in response to a relative rotational force applied to the fastener with
an installation tool that facilitates threading of the threads of the pin member with the threads
of the sleeve, and deforming into a bulb that portion of the sleeve that is of a reduced wall
thickness relative to the threaded portion of the sleeve which is adjacent to an outer surface of
the blind side workpiece.

[0017] Other objects of the invention are obtained by providing an alternate blind
fastener for securing a plurality of workpieces together. The blind fastener has a generally
tubular sleeve body received within openings in the workpieces. The sfeeve body has a
rearward tapered end projecting rearwardly beyond the blind side workpiece, and an enlarged
body head for engagement with the outer surface of the accessible side workpiece. The head
has a plurality of rearwardly sloping recesses disposed in the head of the sleeve that are
adapted to be engaged with a plurality of rearwardly sloping nibs disposed on one end of a
nose secured to an installation tool. The recesses are relatively shallow. The blind fastener
also has a pin member that is identical to the pin member described in the paragraph above.
The blind fastener additionally has a nut with an internally threaded bore threadedly engaged
with the threads of the pin member. One end of the nut is located adjacent to the rearward
tapered end of the sleeve body and is adapted to be engaged with the rearward tapered end of
the sleeve body in response to a relative installation force applied to the fastener with an
installation tool that facilitates threading of the threads of the pin member with the threads of
the nut and deformation of the one end of the nut into a bulb to secure the plurality of
workpieces together as the nut is pulled over the rearward tapered end of the sleeve body.

[0018] Other objects of the invention are obtained by providing a nose assembly

adapted to install either of the blind fasteners described above. The nose assembly has a nose,
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a driver, an ejector and a spring. The nose has an internal bore, and one end of the nose has a
plurality of rearwardly sloping nibs disposed thereon that are adapted to engage the rearwardly
sloping recesses disposed in the sleeve of the blind fastener. The other end of the nose is
adapted to be secured to an installation tool. The driver has an internal bore, and one end of
the driver has a portion of the internal bore with splines disposed therein that are adapted to
engage the splined head of the pin member. The other end of the driver is adapted to be
secured to an installation tool. The driver is disposed within the internal bore of the nose and
rotatably movable within the bore relative to the nose. The ejector is disposed in the internal
bore of the driver, and is adapted to eject the splined head of the pin member after it has been
set. The spring is disposed in the internal bore of the driver, and applies a relative axial force
on the ejector to engage the ejector with the splined head of the pin member.

Brief Description of the Drawings

[0019] FIG. 1 is a partial cross-sectional view of the fastener of the present invention
showing the components of the fastener after the fastener has been inserted through aligned
openings in a plurality of workpieces;

h [0020] FIG.2isa partiél cross-secﬁonal view of the fastener of the present invention
showing the components of the fastener after the fastener has been inserted through aligned
openings in a plurality of workpieces and has been set;

[0021] FIG. 3 is a cross-sectional isometric view of the sleeve of the present invention
showing a plurality of sloped recesses disposed in the head of the sleeve;

[0022] FIG. 4 is a bottom isometric view of the nose of the present invention showing
a plurality of sloped nibs disposed on one end of the nose;

[0023] FIG. 5 is a cross-sectional view of the driver of an installation tool of the
present invention showing a splined portion disposed within an internal bore of the driver;

[0024] FIG. 6 is a partial cross-sectional view of the fastener and nose assembly of the
present invention showing the components of the fastener and the nose assembly engaged with
the fastener after the fastener has been inserted through aligned openings in a plurality of
workpieces; and

[0025] FIG. 7 is a partial cross-sectional view of the splined head of the fastener and

nose assembly of the present invention showing these components after the fastener has been

set.
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Detailed Description of Preferred Embodiments

[0026] Looking now to FIG. 1, a fastener 10 is shown to include a pin member 12 and
a sleeve 14. In the fastener industry, pin member 12 may be referred to as a bolt, a screw, a
spindle or a stem and sleeve 14 may be referred to as a bushing, nut or nut body. Pin member
12 has an elongated shank 18 which extends through aligned openings 20 and 22 in a pair of
workpieces 24 and 26, respectively, to be secured together. A threaded portion 28 at one end
of shank 18 is adapted to threadedly engage an internally threaded portion 30 of the sleeve 14
that is an integral component of the sleeve 14. The threaded portion 28 of the shank 18 has a
diameter that is less than a smooth portion 32 of the shank 18 adjacent to the threaded portion
28. The pin member 12 is provided with a head 34 adjacent to the smooth portion 32 that is
adapted to seat on an annular, outwardly facing, seat 36 at the outer end of the sleeve 14. In
the particular construction illustrated, the head 34 is frustoconical and the seat 36 is
complementarily tapered so that the pin member 12 is countersunk into the sleeve 14.
Adjacent to the head 34 and also forming a portion of the pin member 12 is another head 38
having splines or threads 40 that are engageable by a suitable driver attached to an installation
tool. Between the heads 34 and 38 is a breakneck groove 41 that def}nes the weakest point of
the pin member 12 that is adapted to fracture in torsional shear in response to the rotational
force applied to head 38 after the fastener 10 has been set, thereby providing the pin member
12 with a flush configuration relative to the sleeve 14 after the fastener 10 has been set.

[0027] The sleeve 14 has a body that has a cylindrical shape with a smooth exterior
surface that has a slight clearance fit or press fit through openings 20 and 22 of the workpieces
24 and 26. The sleeve 14 also has a head 42 at one end that is typically sunk flush with the
outside surface of the accessible side workpiece 24. Alternatively, the head 42 could be
protruding from the outer surface of the accessible side workpiece 24. The head 42 could
have a round head, hex head or other suitable shape as is well known in the fastener industry.
The sleeve 14 has an internally threaded portion 30 at the other end of the sleeve 14 that is
adapted to threadedly engage the threaded portion 28 of the pin member 12. The threaded
portion 30 has a greater thickness than an internal smooth portion 46 of the sleeve 14. The
wall thickness of the smooth portion 46 is greatest adjacent to the threaded portion 30. In one
embodiment, the thickness of the smooth portion 46 is gradually reduced along a tapered
section 48 of the sleevg 14 to a location 50 outside the blind side workpiece 26. At such

location 50, the wall thickness of the smooth portion 46 of the sleeve 14 remains substantially
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the same until reaching the head 42 of the sleeve 14. The tapered section 48 of the sleeve 14
intended for bulb 52 formation is optionally locally induction annealed in order to facilitate
bulb 52 formation. The tapered section 48 additionally facilitates bulb 52 formation against
the blind side workpiece 26 in substantially all grip ranges of the fastener 10. In an alternate
embodiment, the thickness of the smooth portion 46 could be abruptly reduced by a step (not
shown) in the sleeve 14 to a wall thickness that remains substantially the same until reaching
the head 42 of the sleeve 14. The smooth portion 46 of the sleeve 14 adjacent to the outer
surface of workpiece 26 with reduced wall thickness relative to the threaded portion 30 could
be locally induction annealed in order to facilitate bulb 52 formation.

[0028] With reference to FIG. 3, the head 42 of the sleeve 14 has a plurality of
recesses 54 disposed therein that are adapted to receive a plurality of protruding nibs 56 of the
nose 58 of FIG. 4. Preferably, the recesses 54 slope rearwardly toward the blind side
workpiece 26 and are relatively shallow. The relatively shallow construction of the recesses
54 does not significantly weaken the sleeve 14 of the present invention like the deep recesses
used in prior art blind fasteners. The plurality of recesses 54 is disposed in the head 42 of the
sleeve 14 in a generally circular orientation. The circular orientation is particularly
advantageous in that the circular orientation does not weaken the head 42 by using cross
recesses. Alternatively, the recesses 54 can be formed in any configuration that allows the
head 42 of the sleeve 14 to be engaged with the nibs 56. For example, the recesses 54 could
be in the orientation of a hexagon, a square, a cross-slot configuration, or a single slot
configuration as long as the nibs 56 of the nose 58 have a matching configuration.

[0029] Likewise, as with the recesses 54, the number of nibs 56 can vary and can be in
many different orientations and forms. The plurality of nibs 56 can be formed in any
configuration that allows the head 42 of the sleeve 14 to be engaged with the nose 58. In FIG.
4, the nibs 56 are disposed on the nose 58 in a generally circular orientation. Alternatively, the
nibs 56 could be in the orientation of a hexagon, a square, a cross-slot configuration, or a
single slot configuration as long as the recesses 54 of the sleeve 14 have a matching
configuration. Preferably, as with the recesses 54, the nibs 56 slope rearwardly toward the
blind side workpiece 26. As previously mentioned, the rearward slope of the recesses 54 and
nibs 56 is particularly advantageous in eliminating any camming out of the nose 58 from the

sleeve 14 during setting of the fastener 10. Additionally, the nibs 56 are preferably made of a
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non-deformable material such that the nibs 56 will not deform during installation of the
fastener 10,

[0030] With reference to FIG.6, a nose assembly 60 is shown that is attached to a
standard rotary installation tool (not shown). Details of the installation tool have been omitted
for the purpose of simplifying the FIGS. and describing the details of the present invention it
being noted that the nose assembly 60 could be attached to any number of standard rotary
installation tools with minor modifications to the nose assembly 60 in order to secure the nose
assembly 60 to such installation tools. As can be seen in FIG. 6, the nose assembly 60
generally consists of the nose 58, a driver 62, an ejector 64 and a spring 66. The nose 58 has
an internal bore 68 that is adapted to receive a driver 62 that has an internal bore 70 that is
adapted to receive the ejector 64 and the spring 66. As shown in FIG. 4, the nose 58 has a
plurality of nibs 56 disposed on one end of the nose 58. For the sake of simplifying the
appearance of FIG. 4, the nose 58 is not shown with a flange disposed on the nose 58 as
shown in FIGS. 6 and 7. The driver 62 is disposed within the bore 68 of the nose 58. At one
end of the bore 70 of the driver 62 are splines or threads 72 that are adapted to engage the
complementary shaped splines or threads 40 of the pin member 12. As previously mentioned,
the splined engagement of the driver 62 and pin member 12 is particularly advantageous in
pulling the installation tool towards the sleeve to assure reliable tool engagement of the nibs
56 with recesses 54. Optionally, on the exterior surface of the driver 62 are wrenching flats
74. The wrenching flats 74 are adapted to be engaged with standard tooling in order to
threadedly engage threads of the driver 62 to a rotary drive shaft (not shown) of a standard
rotary installation tool (not shown). It should be noted that the installation tool rotatably
drives the driver 62 during actuation of the installation tool whereas the nose 58 is held
stationary relative the rotatable driver 62. The function of the ejector 64 is to eject the head
38 after installation of the fastener 10 is completed. The ejector 64 and the spring 66 are
disposed within the bore 70 of the driver 62. The spring 66 is compressibly held between the
ejector 64 and the rotary drive shaft (not shown). The ejector 64 has a first diameter portion
78 and a second diameter portion 80. The first diameter portion 78 of the ejector 64 is of a
diameter slightly less than the diameter of the internal bore 70 that does not have splines 72
disposed thereon and has a diameter that is greater than the diameter of the internal bore 70
that has splines 72 disposed thereon. The second diameter portion 80 of the ejector 64 is of a
diameter slightly less than the diameter of the internal bore 70 that has splines 72 disposed
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thereon to enable the second diameter portion 80 of the ejector 64 to pass through the splined
area of the internal bore 70 after the fastener 10 has been set to eject head 38 from the nose
assembly 60 as shown in FIG. 7. Since the first diameter portion 78 has a diameter greater
than the diameter of the internal bore 70 that has splines 72 disposed thereon, the ejector 64
remains within the internal bore 70 after the fastener 10 has been set. As shown in FIG. 7, the
gjector 64 has head 82 adjacent to the second diameter portion 80 that is adapted to seat on an
annular, outwardly facing, seat 84 at the area adjacent to the splines 72 of the driver 62. In
the particular construction illustrated, the head 82 is frustoconical and the seat 84 is
complementarily tapered so that the ejector remains within the driver 62 after head 38 is
¢jected from the nose assembly 60.

[0031] Prior to installing the fastener 10 into workpieces 24 and 26, the fastener 10 is
assembled. Referring to FIG. 1, the assembly process comprises a series of steps which result
in the portion of the sleeve 14 that is threaded being threadedly engaged with the pin member
12. Next, the body of the sleeve 14 undergoes a dimpling process wherein a small portion of
an outer surface of the body of the sleeve 14 is physically deformed against the pin member
12. The dimpling process results in a small portion of the sleeve 14 material being displaced
against the pin member 12 to cause sufficient engagement to prevent loosening of the pin
member 12 from vibration after installation. Preferably, the dimpling is performed on the
exterior surface of the sleeve adjacent to that portion of the sleeve 14 that is threadedly
engaged with the pin member 12. The assembly process of the fastener 10 is then complete
and the fastener 10 is prepared for installation. |

[0032] The installation of the assembled fastener 10 involves the fastener 10 being
used to secure a plurality of workpieces 24 and 26 together. The fastener 10 is inserted
through aligned openings 20 and 22 in the workpieces 24 and 26 wherein the head 42 of the
sleeve 14 is received against the outer surface of the accessible side workpiece 24, and a
portion of the threaded portion 30 of the sleeve 14 extends out from the workpiece 26 and is
adjacent to the outer surface of the blind side workpiece 26.

[0033] A rotary installation tool (not shown) with nose assembly 60 is provided to set
the fastener 10. The splines or threads 40 of the pin member 12 are engaged with the
complementary splines or threads 72 of the driver 62. Upon actuation of the tool by the end-
user, the driver 62 is rotatably driven within the bore 68 of the nose 58 while the nose 58 is

held stationary relative to the driver 62. The splined engagement between the pin member 12
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and nose assembly 60 simultaneously pulls the nose assembly towards the fastener 10 during
actuation of the tool to ensure proper engagement of the nibs 56 with the recesses 54 and
rotatably torques the pin member 12 to effectively form the bulb 52 of the fastener 10.
Relative axial movement of head 38 pushes ejector 64 within the internal bore 70 of the driver
62 that does not have splines and compresses spring 66 as shown in FIG. 6. As the pin
member 12 is rotatably torqued and a relative axial force is applied to the nose assembly 60
during actuation of the installation tool, the nibs 56 of the nose 58 engage the complementary
recesses 54 of the sleeve 14 which prevents the sleeve 14 from rotating relative to the nose 58
since the nose 58 is held stationary relative to the rotatably driven driver 62. Also, the
rearward slope of the nibs 56 and nose 58 towards the blind side workpiece 26 prevents the
nose 58 from camming out of the recesses 54 during the installation of the fastener 10. As
previously mentioned, the problems associated with cam-outs related to the design of U.S.
Patent No. 2,971,425 are eliminated with the approach of the present invention.

[0034]  As the installation tool rotates the pin member 12 and holds the sleeve 14
stationary, it is significant to note that there is no abrading or scratching of the head 42 of the
sleeve 14 by the nibs 56 of the nose 58. Due to the engagement that is maintained between
the nibs 56 and the recesses 54 during installation of the fastener 10, no slipping of the sleeve
14 relative to the nose 58 can occur. The recesses 54 and the nibs 56 are sloping rearwardly
towards the blind side workpiece 26 and, as a result, provides consistent and predictable
results and no slipping between the sleeve 14 and the nose 58 due to cam-outs.

[0035] The installation load applied by the installation tool results in the pin member
12 being further threaded with the sleeve 14 while deforming that portion of the sleeve 14 that
is of a reduced wall thickness relative to the threaded portion 30 of the sleeve 14 that is
adjacent to an outer surface of the blind side workpiece 26 to form the bulb 52 as shown in
FIG. 2. When the bulb 52 is fully formed, further rotation of the pin member 12 stops. At this
point, torsional load builds up in the pin member 12 and the breakneck groove 41 will fracture
in torsional shear and break away along with the head 38 as shown in FIGS. 2 and 7. At this
point, the spring 66 applies force against ejector 64 which ejects the severed head 38 from the
nose assembly 60. Since the first diameter portion 78 has a diameter greater than the diameter
of the internal bore 70 that has splines 72 disposed thereon, the ejector 64 remains within the

internal bore 70 after the fastener 10 has been set. As shown in the FIGS. 2 and 7, the head
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38 breaks away from the pin member 12 without any damage to the head 42. The remaining
portion of the pin member 12 is flush with the outer surface of the head 42 of the sleeve 14.

[0036] In an alternate embodiment, it is possible to use the splined or threaded 40 head
38 of the pin member 12, the rearwardly sloping recesses 54 and nibs 56, and the relatively
shallow recesses 54 of the present invention in multiple piece sleeve blind fasteners. For
example, the splined 40 head 38 of the pin member 12, the rearwardly sloping recesses 54 and
nibs 56, and the relatively shallow recesses 54 of the present invention could be used in the
blind fasteners shown and described in U.S. Patent Nos. 2,971,425, 5,498,110 and 5,634,751.
The contents of these patents are incorporated by reference as if fully set forth herein. For the
sake of simplicity, use of the splined 40 head 38 of the pin member 12, the rearwardly sloping
recesses 54 and nibs 56, and the relatively shallow recesses 54 on the blind fasteners shown
and described in U.S. Patent Nos. 2,971,425, 5,498,110 and 5,634,751 will not be described
herein it being noted that one of skill in the art would be able to modify the fasteners of U.S.
Patent Nos. 2,971,425, 5,498,110 and 5,634,751 to use the teachings of the present invention.

[0037] Having described the presently preferred embodiments, it is to be understood

that the invention may be otherwise embodied within the scope of the appended claims.
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What is claimed is:

1.

A blind fastener for securing a plurality of workpieces together, the workpieces

having an accessible side workpiece and a blind side workpiece, the blind fastener comprising:

a sleeve having a body that is internally threaded at one end of the
sleeve and a head at another end of the sleeve, the threaded portion of the
sleeve being adjacent to an internally smooth portion of the sleeve, the threaded
portion of the sleeve transitioning to the smooth portion of the sleeve, the
smooth portion of the sleeve having a reduced wall thickness relative to the
threaded portion of the sleeve, the head having a generally smooth exterior
surface with a plurality of rearwardly sloping recesses disposed in a generally
circular orientation in the generally smooth exterior surface in the head of the
sleeve that are adapted to be engaged with a plurality of rearwardly sloping
nibs disposed in a generally circular orientation on one end of a nose secured to
an installation tool; and

a pin member having an elongated shank, the shank having a straight
smooth portion received within the smooth portion of the sleeve and a threaded
portion at one end of the pin member threadedly engaged with the threaded
portion of the sleeve, the pin member having a first head adjacent to the shank
that is seated within the sleeve and a second splined head positioned at another
end of the pin member, the pin member having a breakneck groove between the
first head and the second head, the breakneck groove being adapted to fracture
in torsional shear in response to a relative rotational force applied to the
fastener with. the installation tool that facilitates threading of the threads of the
pin member with the threads of the sleeve, the portion of the sleeve that is of a
reduced wall thickness relative to the threaded portion of the sleeve and is
adjacent to an outer surface of the blind side workpiece being annealed to
facilitate deformation into a bulb to secure the plurality of workpieces together
in response to the rotational force applied to the fastener with the installation

tool.
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2. The blind fastener of claim 1 wherein the wall thickness of the sleeve is
gradually reduced along the smooth portion of the sleeve adjacent to the threaded portion of

the sleeve to a point adjacent to the outer surface of the blind side workpiece.

3. The blind fastener of claim 1 wherein the wall thickness of the smooth portion
of the sleeve adjacent to the threaded portion of the sleeve is abruptly reduced by a step in the
sleeve to a wall thickness that is of a reduced wall thickness relative to the threaded portion of

the sleeve.

4. The blind fastener of claim 1 wherein the nose has the plurality of nibs made of

a non-deformable material.

5. The blind fastener of claim 1 further comprising a plurality of dimples disposed
on the body of the sleeve to physically engage a portion of the sleeve with the pin member to

create a friction lock between the sleeve and the pin member.

6. The blind fastener of claim 1 further comprising a nose assembly, comprising;
the nose having an internal bore, one end of the nose having the
plurality of rearwardly sloping nibs disposed thereon that are adapted to engage
the rearwardly sloping recesses disposed in the sleeve, and another end of the

nose being adapted to be secured to the installation tool;

a driver having an internal bore, one end of the driver having a portion
of the internal bore having splines disposed therein that are adapted to engage
the splined head of the pin member, and another end of the driver being
adapted to be secured to the installation tool, the driver being disposed within
the internal bore of the nose and rotatably movable within the bore relative to
the nose;

an ejector disposed in the internal bore of the driver that is adapted to
gject the splined head of the pin member after the fastener has been set; and

a spring disposed in the internal bore of the driver that applies a relative
axial force on the ejector to engage the ejector with the splined head of the pin

member.
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7. The blind fastener of claim 1 wherein the recesses are relatively shallow.

8. A blind fastener for securing a plurality of workpieces together, the workpieces
having an accessible side workpiece and a blind side workpiece, the blind fastener comprising:

a generally tubular sleeve body received within openings in the
workpieces, the sleeve body having a rearward tapered end projecting
rearwardly beyond the blind side workpiece, and an enlarged body head for
engagement with an outer surface of the accessible side workpiece, the head
having a generally smooth exterior surface with a plurality of rearwardly
sloping recesses disposed in a generally circular orientation in the generally
smooth exterior surface in the head of the sleeve that are adapted to be
engaged with a plurality of rearwardly sloping nibs disposed in a generally
circular orientation on one end of a nose secured to an installation tool;

a pin member having an elongated shank, the shank having a straight
smooth portion received within the sleeve body and a threaded portion at one
end of the pin member projecting rearwardly beyond the blind side workpiece,
the pin member having a first head adjacent to the shank that is seated within
the sleeve and a second splined head positioned at another end of the pin
member, the pin member having a breakneck groove between the first head and
the second head, the breakneck groove being adapted to fracture in torsional
shear in response to a relative rotational force applied to the fastener ‘with an
installation tool; and

a nut having an internally threaded bore threadedly engaged with the
threads of the pin member, one end of the nut being located adjacent to the
rearward tapered end of the sleeve body and adapted to be engaged with the
rearward tapered end of the sleeve body in response to a relative installation
force applied to the fastener with the installation tool that facilitates threading
of the threads of the pin member with the threads of the nut and deformation of
the one end of the nut into a bulb to secure the plurality of workpieces together

as the nut is pulled over the rearward tapered end of the sleeve body.

9. The blind fastener of claim 8 wherein the nose has the plurality of nibs made of

a non-deformable material.
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10.  The blind fastener of claim 8 further corﬁprising a plurality of dimples disposed
on the nut to physically engage a portion of the nut with the pin member to create a friction

lock between the nut and the pin member.

11. The blind fastener of claim 8 further comprising a nose assembly, comprising

the nose having an internal bore, one end of the nose having the a
plurality of rearwardly sloping nibs disposed thereon that are adapted to engage
the rearwardly sloping recesses disposed in the sleeve, and another end of the
nose being adapted to be secured to the installation tool;

a driver having an internal bore, one end of the driver having a portion
of the internal bore having splines disposed therein that are adapted to engage
the splined head of the pin member, and another end of the driver being
adapted to be secured to the installation tool, the driver being disposed within
the internal bore of the nose and rotatably movable within the bore relative to
the nose;

an ejector disposed in the internal bore of the driver that is adapted to
gject the splined head of the pin member after the fastener has been set; and

a spring disposed in the internal bore of the driver that applies a relative

axial force on the ejector to engage the ejector with the splined head of the pin

member.
12. The blind fastener of claim 8 wherein the recesses are relatively shallow.

13. A nose assembly for setting a blind fastener used to secure a plurality of
workpieces together, the blind fastener having a sleeve and a pin member, the sleeve having a
head that has a generally smooth exterior surface with a plurality of rearwardly sloping
recesses disposed in a generally circular orientation therein, the pin member having a splined
head that breaks away from the blind fastener after the blind fastener has been set, the nose
assembly comprising:

a nose having an internal bore, one end of the nose having a plurality of
rearwardly sloping nibs disposed in a generally circular orientation thereon that

are adapted to engage the rearwardly sloping recesses disposed in the generally
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smooth exterior surface of the sleeve, and another end of the nose being*
adapted to be secured to aﬁ installation tool;

a driver having an internal bore, one end of the driver having a portion
of the internal bore having splines disposed therein that are adapted to engage
the splined head of the pin member, and another end of the driver being
adapted to be secured to the installation tool, the driver being disposed within
the internal bore of the nose and rotatably movable within the bore relative to
the nose;

an ejector disposed in the internal bore of the driver that is adapted to
‘ej ect the splined head of the pin member after the fastener has been set; and

a spring disposed in the internal bore of the driver that applies a relative
axial force on the gjector to engage the ejector with the splined head of the pin

member.

14.  The nose assembly of claim 13 wherein the installation tool is attached to the

nose assembly.

15.  The nose assembly of claim 13 wherein the sleeve of the blind fastener is

adapted to deform into a bulb in response to an installation force applied to the blind fastener.

16.  The nose assembly of claim 13 further comprising a nut having an internally
threaded bore threadedly engaged with the pin member, one end of the nut being adapted to be
engaged with the sleeve in response to an installation force applied to the fastener with the
installation tool that facilitates threading of the pin member with the nut and deformation of
the one end of the nut into a bulb to secure the plurality of workpieces together as the nut is

pulled over the sleeve.

16



WO 2004/104429 PCT/US2004/007884

1,7

38

Y 7
" 77

oo
N
SOR

FIG.1



WO 2004/104429 PCT/US2004/007884

38

—

52

ANNNINNNN

FIG.2



WO 2004/104429

PCT/US2004/007884
3 /7
54
47
36
% 7
%
g N
? 14
4 LAl 46
4 %
/] %
%
%
L
% 50
¢ 18
f
-3

FIG. 3



WO 2004/104429 PCT/US2004/007884

47




5/7

_

_

FIG.S

T T TN

A EEEE RN

72



00000000000000000000000000000

60

A

NN
Ml

Yoess
T
N )Q\\Ak
£ 2

7
I

O//////Z/ﬁ%f

7 s AN

\y
NN

=~
ST
co

f
<
<
=
-5
SN

N
lop]
SRS SINNN
(3]
[ ]
NorO
N

4
28~ 48
10~ A4
=N



7 /7

]
(de)

“\

SEUURNN NN

SN

YA §\§

38@ FIG.7
40



	Abstract
	Bibliographic
	Description
	Claims
	Drawings

