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(57) ABSTRACT 

A fastener element including a barrel portion, a first radial 
flange portion integral and coaxially aligned with the barrel 
portion and a second radial flange portion having a diameter 
greater than the first radial flange portion coaxially aligned 
with the first radial flange portion including an annular face 
having circumferentially spaced radial ribs and a method of 
installing the fastener element which includes forming an 
opening in a panel which receives the barrel and first radial 
flange portions, wherein the panel is deformed radially 
inwardly against the first radial flange portion and the first 
radial flange portion is preferably deformed radially out 
wardly forming a secure fastener and panel assembly. 
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FASTENER, METHOD OF ATTACHING A 
FASTENER TO APANEL AND FASTENER AND 

PANEL ASSEMBLY 

RELATED APPLICATIONS 

0001. This application is a continuation-in-part applica 
tion of Ser. No. 10/245,938 filed Feb. 24, 2003, which 
application is a divisional application of Ser. No. 09/909,260 
filed Jul. 17, 2001. 

FIELD OF THE INVENTION 

0002 This invention relates to a fastener or fastening 
element, particularly but not exclusively a female fastener, a 
method of attaching a fastener element to a panel and a 
fastener and panel assembly. 

BACKGROUND OF THE INVENTION 

0003 Fasteners or fastening elements of the general type 
disclosed herein are typically attached to a panel to attach a 
second element to the same panel. As used herein, the term 
panel” may be any metal plate-like member, Such as a 

bracket, frame member or the like as used, for example, by 
the automotive and appliance industries. Following attach 
ment of the fastener to the panel, the fastener is then utilized 
to attach a second element to the panel. For example only, 
the panel may be a frame member and the fastener may be 
utilized following installation in the frame member to attach 
a bracket or component to the frame member. 
0004. In mass production applications, self-attaching fas 
teners are typically installed in a panel in a die press, 
wherein the lower die member or die platen includes a die 
member or die button which Supports the panel during 
installation and the upper die member or die platen includes 
a plunger which drives the fastener into the panel and the 
panel and/or the fastener is deformed to secure the fastener 
on the panel. In light metal applications, wherein the panel 
has a thickness of less than about 0.050 inches, the fastener 
may be utilized as a punch, wherein the fastener pierces an 
opening in the panel and the fastener is then installed in the 
pierced panel opening. These types of fasteners are com 
monly referred to as self-attaching fasteners and include 
pierce nuts which were invented by the predecessor in 
interest of the Assignee of this application over 50 years ago. 
0005. In applications requiring a thicker panel, an open 
ing must first be formed in the panel and the fastener is then 
installed in the panel opening. However, thick metal appli 
cations may also require greater fastener and panel assembly 
joint integrity, including greater push-off strength and torque 
resistance. It would also be desirable to utilize the same 
method of installation and installation tooling for a male or 
female fasteners depending upon the application for the 
fastener, thereby increasing the applications for the fastener 
and the tooling. The fastener element, method of attaching 
a fastener element to a panel and fastener and panel assem 
bly of this invention achieve these objects in a relatively 
simple fastener element which may be formed by conven 
tional cold heading techniques. 

SUMMARY OF THE INVENTION 

0006 The fastener element of this invention includes a 
generally cylindrical shank or barrel portion, a first radial 
flange portion integral and coaxially aligned with the shank 
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or barrel portion having a diameter greater than the shank or 
barrel portion and a second radial flange portion integral and 
coaxially aligned with the first radial flange portion having 
a diameter greater than the first radial flange portion. In the 
embodiment of the fastener elements disclosed in this appli 
cation, the shank or barrel portion and the first and second 
coaxially aligned radial flange portions include a bore there 
through which may be internally threaded to form a female 
fastener element. However, the shank or barrel portion may 
alternately be externally threaded to form a male fastener 
element. In a preferred embodiment of the fastener element 
of this invention, the second radial flange portion includes an 
annular face adjacent the first radial flange portion including 
at least one or more preferably a plurality of ribs projecting 
from the annular Surface preventing rotation of the fastener 
element following installation in a panel. In the disclosed 
embodiment, the annular face of the second radial flange 
portion includes a plurality of radial ribs which are polygo 
nal in cross-section having a top face which is inclined 
radially outwardly from adjacent the first radial flange 
portion to the outer Surface of the second radial flange 
portion, wherein the opposed side faces of the radial ribs are 
inclined outwardly from the top face. However, other anti 
rotation ribs may also be utilized. 

0007 Further, in the disclosed embodiment of the fas 
tener element of this invention, the first radial flange portion 
also includes an annular face Surrounding the shank or barrel 
portion which, in the disclosed embodiments of the fastener 
element of this invention, is inclined radially outwardly 
from the shank or barrel portion to the outer edge of the 
annular end face. In one disclosed embodiment of the 
fastener element of this invention, the outer annular face of 
the first radial flange portion overlies the annular end face of 
the second radial flange portion which, in the disclosed 
embodiment, is frustoconical having a minor diameter at the 
annular end face of the second radial flange portion. In a 
second embodiment of the fastener element of this inven 
tion, the outer surface of the first radial flange portion is 
cylindrical. 

0008. The method of attaching a fastener element of this 
invention includes forming an opening in the panel having 
a diameter at least equal to the diameter of the first radial 
flange portion and less than the diameter of the second radial 
flange portion. In one preferred embodiment, the inside 
diameter of the opening formed in the panel is generally 
equal to or just slightly greater than the outer diameter of the 
first radial flange portion. The method of this invention then 
includes inserting the shank or barrel portion and the first 
radial flange portion of the fastener element through the 
opening in the panel. Such that the annular face of the second 
radial flange portion which includes the anti-rotation rib or 
ribs is opposite one face of the panel. The method of this 
invention then includes driving the annular end face of the 
second radial flange portion against the panel adjacent the 
panel opening, thereby deforming the rib or ribs projecting 
from the annular end face into the one face of the panel. 
Where the annular face of the second radial flange portion 
are circumferentially spaced and radially inclined, as 
described above, the ribs are sequentially or incrementally 
driven into the panel, starting with the radial outer ends of 
the ribs, and moving progressively inwardly as the ribs are 
driven into the panel, assuring full deformation of the ribs 
into the panel and improved torque resistance. 
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0009. The panel adjacent the panel opening is preferably 
simultaneously driven radially inwardly toward the outer 
surface of the first radial flange portion. Where the outer 
surface of the first radial flange portion overlies the annular 
face of the first radial flange portion as described above, the 
panel is driven beneath the overlying Surface, forming a 
secure installation. In a preferred embodiment of the method 
of attaching a fastening element to a panel of this invention, 
the outer portion of the first radial flange portion is simul 
taneously deformed radially outwardly and against the panel 
adjacent the panel opening as the panel is driven radially 
inwardly forming a more secure assembly having greater 
push-off strength. 
0010. In one preferred embodiment, the method of this 
invention includes driving a die member having a first inner 
annular die Surface configured to be received against the 
annular Surface of the first radial flange portion and a second 
outer annular die Surface opposite the panel overlying the 
annular face of the second radial flange portion. The die 
member is then driven toward the panel, wherein the first 
inner annular die Surface engages the annular face of the first 
radial flange portion and deforms the annular face radially 
outwardly to overly the panel adjacent the panel opening. As 
the die member is driven toward the panel, the second outer 
annular die Surface engages the panel and drives the panel 
radially inwardly and finally the first inner annular die 
surface drives an outer portion of the first radial flange 
portion against the panel forming a very secure installation. 
In both of the disclosed embodiments of the method of 
installing a fastener element in a panel, the second radial 
flange portion is deformed radially outwardly. However, in 
the first disclosed embodiment of the method of this inven 
tion, the annular die Surface is generally V-shaped, wherein 
the inner Surface is inclined at an angle less than the outer 
Surface and engages the outer Surface of the second radial 
flange portion and deforms the second radial flange portion 
radially outwardly as the panel is driven radially inwardly to 
improve retention of the fastener element in the panel 
opening. 
0011. The fastener and panel assembly of this invention 
thus includes a panel having an opening therethrough, a 
fastener element, as described above, having a shank or 
barrel portion and first and second radial flange portions, 
wherein the shank or barrel portion and the first radial flange 
portion extends through the opening in the panel, the annular 
face of the second radial flange portion engages one face of 
the panel with the radial ribs deformed into the one face of 
the panel to prevent rotation of the fastener element relative 
to the panel. The first radial flange portion includes a radial 
portion overlying an opposed face of the panel and is 
preferably deformed against the opposed face of the panel 
with the panel deformed radially inwardly against an outer 
surface of the first radial flange portion and beneath the 
portion of the first radial flange portion overlying the annular 
face of the second radial flange portion. In one preferred 
embodiment, the radial portion of the first radial flange 
portion includes an annular recess and the second face of the 
panel also includes an annular recess Surrounding the radial 
portion of the first radial flange portion. The annular face of 
the second radial flange portion preferably includes a plu 
rality of circumferentially spaced radial ribs each having a 
top face inclined radially outwardly from the first radial 
flange portion which are deformed into the one face of the 
panel. In the disclosed embodiment, as described above, the 
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radial ribs are generally trapezoidal in cross-section, each 
having opposed side faces which are inclined outwardly 
from the top face of the radial ribs and the panel is deformed 
by the inclined side faces against the annular face of the 
second radial flange portion. 
0012 Further advantages and meritorious features of the 
fastener element and method of attaching a fastener element 
to a panel will be understood from the following description 
of the preferred embodiments, the appended claims and the 
drawings, a brief description of which follows. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0013 FIG. 1 is a side perspective view of one embodi 
ment of the fastening element of this invention; 
0014 FIG. 2 is a side partially cross-sectioned view of 
the embodiment of the fastener element shown in FIG. 1 
with the fastener element and a panel in a die assembly ready 
for installation; 
0015 FIG. 3 is a side partially cross-sectioned view of 
FIG. 2 following installation of the fastener element in a 
panel; 

0016 FIG. 4 is a side perspective view of an alternative 
embodiment of the fastener element of this invention; 

0017 FIG. 5 is a side cross-sectional view of the fastener 
element illustrated in FIG. 4 following installation of the 
fastener element in a panel; 
0018 FIG. 6 is a partially side cross-sectioned view of 
the fastener element illustrated in FIG. 4 with a panel in a 
die assembly ready for installation; and 
0.019 FIGS. 7 to 10 illustrate the sequence of the instal 
lation of the fastener element in a panel with the die 
assembly illustrated in FIG. 6. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

0020. The embodiment of the fastener element 20 illus 
trated in FIG. 1 includes a shank or barrel portion 22 which, 
in the disclosed embodiment, includes a cylindrical outer 
surface 24. However, the shank or barrel portion 22 may 
have any suitable shape or may be externally threaded if the 
fastener element is to be utilized as a male fastener element. 
The fastener element 20 further includes a first radial flange 
portion 26 which, in the preferred embodiment, is integral 
and coaxially aligned with the shank or barrel portion 24. 
That is, the shank or barrel portion has a longitudinal axis A, 
as shown in FIG. 1, and the first radial flange portion is 
coaxially aligned with the longitudinal axis A of the shank 
or barrel portion 22. The first radial flange portion 26 
includes an annular face 28 Surrounding the shank or barrel 
portion 22 which, in the disclosed embodiment is dish 
shaped or frustoconical having a minor diameter at the shank 
or barrel portion 22 and the first radial flange portion 26 
further includes an outer surface 30 which, in this embodi 
ment, preferably overlies the second radial flange portion 32 
as shown. In the disclosed embodiment, the outer surface 30 
is frustoconical having a minor diameter at the second radial 
flange portion 32. However, the outer surface 30 of the first 
radial flange portion 26 may have various shapes dependent 
upon the application of the fastener element and the method 
of installation described below. 
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0021. The second radial flange portion 32 is integral and 
coaxially aligned with the first radial flange portion 26 and 
includes an annular end face 34 surrounding the first radial 
flange portion 26. The second radial flange portion 32 
includes an annular face 34 which surrounds the first radial 
flange portion 26 and may be generally planar as shown. The 
annular face 34 in the disclosed embodiment includes a 
plurality of circumferentially spaced radial ribs 38, each 
having a top face 40 spaced above the plane of the annular 
face 30. In one preferred embodiment, the top face 40 of 
each of the radial ribs 38 is inclined radially outwardly from 
the first radial flange portion 26 to the outer surface 36 of the 
second radial flange portion 32. However, as set forth above, 
the annular face 34 may include only one rib, but preferably 
includes a plurality of circumferentially spaced radial ribs 38 
as shown in FIG. 1 providing Superior torque resistance of 
the fastener when installed in a panel as described below. 
The ribs 38 further include opposed side faces 42 which, in 
the disclosed embodiment, are inclined outwardly from the 
top face 40 to the annular face 34 of the second radial flange 
portion, such that the ribs are trapezoidal in cross-section as 
shown in FIG. 1. 

0022. As set forth above, the fastener element 20 may be 
utilized as a female fastener element, wherein the fastener 
element includes an axial bore 44 which extends through the 
shank or barrel portion 22 and the first and second radial 
flange portions 26 and 32, respectively. The bore 44 may be 
internally threaded as shown or the bore may be smooth and 
cylindrical to receive a self-threading or thread rolling male 
fastener. Alternatively, the shank or barrel portion 22 may be 
externally threaded as described above. Where the shank or 
barrel portion 22 includes an axial bore 44, the end face 46 
is annular and preferably planar. The opposed end face 48 of 
the second radial flange portion 32 is also preferably planar 
to receive a plunger during the installation of the fastener 
element 20 in a panel as shown in FIGS. 2 and 3 described 
below. 

0023. As set forth above, the preferred embodiments of 
the fastener element of this invention may be installed in a 
conventional die press, wherein a fastener element is 
installed in a panel with each stroke of the die press. The 
installation apparatus includes an installation head (not 
shown) typically installed in the upper die member or die 
platen of the die press, which includes a reciprocating 
plunger 50, which reciprocated relative to the lower die 
member, and the lower die member or die platen includes a 
die member or “die button’52 as shown in FIGS. 2 and 3. 
As will be understood by those skilled in this art, however, 
the orientation of the plunger 50 and die button 52 may be 
reversed, wherein the die button 52 is located on the upper 
die shoe. 

0024. The first step in the installation of the fastener 20 
in a panel 54 is to form an opening 56 in the panel 54. The 
diameter of the opening 56 in the panel 54 is preferably 
generally equal to or slightly larger than the maximum 
diameter of the first radial flange portion 26 as shown in 
FIG. 2. The panel 54 is then received on and generally 
secured to the die button 52 which includes a cylindrical 
opening 58 having an internal diameter sufficient to receive 
the shank or barrel portion 22 of the fastener 20 as shown in 
FIG. 2. The fastener element 20 is then aligned with the 
opening 58 through the die button 52 opposite the plunger 50 
and the shank or barrel portion 22 and the first radial flange 
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portion 26 are received through the panel opening 56 such 
that the annular face 28 of the first radial flange portion 26 
and the radial ribs 38 are located opposite one face or a first 
face 60 of the panel 54 as shown in FIG. 2. Where the 
fastener element 20 is installed in a panel 54 in a die press, 
the die press will include an installation head (not shown) 
which receives the fastener elements 20 having a recipro 
cating plunger 50 which drives the fastener element 20 
toward the panel 54 and the opposed die member or die 
platen (not shown) includes a die button 52 and the panel 54 
is supported on the die button with the panel opening 56 
coaxially aligned with the opening 58 in the die button. As 
shown in FIG. 2, the die button 52 also includes an annular 
die Surface or die lip 62 opposite an opposed or second face 
64 of the panel 54. The die lip 62 includes a first inner 
inclined annular Surface 66 and a second outer inclined 
annular surface 68, wherein the second outer inclined annu 
lar Surface 68 has a steeper ramp angle or angle of inclina 
tion than the first inner inclined annular surface 66 and the 
first inner inclined annular surface 66 is also located oppo 
site a radial outer annular edge 70 of the annular face 28 of 
the first radial flange portion 26. 
0025. Upon closing the die press, the plunger 50 drives 
the circumferentially spaced radial ribs 38 into the first face 
60 of the panel and substantially simultaneously the die lip 
62 is driven into the second face 64 of the panel 54, 
deforming the panel adjacent the opening 56 radially 
inwardly beneath the inclined frustoconical face 30 of the 
first radial flange portion 26 as shown in FIG. 3. The outer 
annular edge 70 of the first radial flange portion 26 is 
simultaneously driven against the first inner inclined annular 
surface 66 of the annular die lip 62, deforming the first radial 
flange portion 26 radially outwardly as the panel 54 adjacent 
the panel opening 56 is deformed radially inwardly, forming 
a secure mechanical interlock between the fastener element 
20 and the panel 54 and wherein the circumferentially 
spaced radial ribs 38 prevent rotation of the fastener element 
20 relative to the panel 54. As will be understood, the 
inclined top face 40 of the radial ribs 38 will be incremen 
tally driven into the face 60 of the panel 54 starting with the 
outer annular edge 70 assuring full deformation of the panel 
around the ribs 38. Further, the outwardly inclined outer side 
faces 42 of the ribs 38, shown in FIG. 1, direct the panel 
around the ribs against the annular face 34 of the second 
radial flange portion 32. The side faces 42 of the ribs are 
preferably inclined relative to the top face 40 at a relatively 
steep angle, preferably between about 70 and 85 degrees, to 
provide optimum torque resistance, wherein the side Sur 
faces 42 are angled relative to the top surface 40 at about 80 
degrees in the disclosed embodiment. 
0026 FIG. 4 illustrates an alternative embodiment of the 
fastener element 120 of this invention which is similar, but 
not identical to the fastener element 20 illustrated in FIGS. 
1 to 3. For ease of reference and to reduce the disclosure, the 
fastener element 120 illustrated in FIG. 4 is numbered in the 
same sequence as the fastener element 20 illustrated in FIG. 
1, except that the fastener element 120 is numbered in the 
100 series. That is, the fastener element 20 includes a shank 
or barrel portion 122 having a cylindrical outer surface 124, 
a first radial flange portion 126 including an annular face 128 
Surrounding the barrel or shank portion 122 and an outer 
surface 130. As will be noted from FIG. 4, however, the 
outer surface 130 of the first radial flange portion 126 of the 
fastener 120 illustrated in FIG. 4 is cylindrical, rather than 
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frustoconical and the first radial flange portion 126 has a 
greater axial length and a smaller diameter compared to the 
first radial flange portion 26 of the fastener element 20 
illustrated in FIG. 1. The annular face 128 in this embodi 
ment is preferably dish-shaped or frustoconical because of 
the method of installation described below. 

0027. The fastener element 120 further includes a second 
radial flange portion 132 having an annular face 134 Sur 
rounding the first radial flange portion 126 which is prefer 
ably planar, but may be inclined inwardly toward the first 
radial flange portion 126 similar to the annular face 128. The 
annular face 134 of the second radial flange portion includes 
a plurality of circumferentially spaced radial ribs 138, each 
having a top face 140 spaced above the plane of the annular 
face 134 and, in a preferred embodiment, the top faces 140 
are inclined radially outwardly from the first radial flange 
portion 126 as illustrated and described above with regard to 
the radial ribs 38 of the fastener element 20 illustrated in 
FIG.1. The radial ribs further include side faces 142 which, 
as described above, are inclined outwardly from the top face 
140 forming a trapezoidal-shape in cross-section. In this 
embodiment, the side face 136 of the second radial flange 
portion 132 is polygonal having a plurality of side faces 172 
and corner faces 174 and the radial ribs 138 are aligned with 
the corner portions or corner faces 174 as shown in FIG. 4. 
This embodiment of the fastener element 120 may also 
include a bore 144 through the annular end face 146 of the 
shank or barrel portion 122 and the bore extends through the 
first and second radial flange portions 126 and 132, respec 
tively, as shown in FIG. 5. The axial bore 144 may be 
internally threaded as shown, or the bore 144 may be smooth 
and cylindrical to receive a thread forming or thread rolling 
male fastener as described above. The annular end face 148 
of the second radial flange portion 132 is also preferably 
planar to receive a plunger during the installation of the 
fastener element 120 as described above with regard to 
FIGS. 2 and 3. 

0028 FIG. 5 illustrates a fastener and panel assembly of 
this invention which may be formed by the method of 
installing a fastener element 120 of this invention into a 
panel 154. As shown in FIG. 5, the first radial flange portion 
126 has been deformed radially outwardly and against the 
second face 164 of the panel 154, forming an annular recess 
176 surrounding the second radial flange portion 126, such 
that the second radial flange portion 126 is flush with the 
face 164 of the panel 154. 
0029 FIGS. 6 to 10 illustrate one preferred embodiment 
of the method of installing the fastener element 120 in a 
panel 154 as shown in FIG. 5 and the sequence of instal 
lation. As set forth above, the fastener elements of this 
invention may be installed in a conventional die press (not 
shown) which includes an installation head (not shown) 
typically in the upper die member having a reciprocating 
plunger 150 and a die member or die button 152 typically in 
the lower die member of the die press. An opening 156 is 
formed in the panel 154 having a diameter generally equal 
to or slightly greater than the diameter of the outer surface 
130 of the first radial flange portion 126 and less than the 
diameter of the outer surface 136 of the second radial flange 
portion 132. The panel 154 is then supported in the lower die 
member of the die press (not shown) on the die button 152, 
with the opening 156 through the panel 154 coaxially 
aligned with the opening 158 through the die button 152 as 
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shown in FIG. 6. The die button 152 includes an annular 
outer projecting die lip 162 opposite the second face 164 of 
the panel 154 as described above with respect to FIG. 2. 
However, in this embodiment of the installation tooling, the 
die button 152 also includes an inner annular lip 163 having 
a diameter and configured to be received in the dish-shaped 
or frustoconical annular face 128 of the first radial flange 
portion 126 as shown in FIG. 6. Following alignment of the 
cylindrical shank or barrel portion 122 with the opening 158 
through the die button 152, the plunger 150 drives the 
cylindrical shank or barrel portion 122 and the first radial 
flange portion 126 through the opening 156 in the panel 154 
and the cylindrical shank or barrel portion 122 is then 
received in the cylindrical opening 158 in the die button 152 
as shown in FIG. 6. 

0030. As shown in FIG. 7, the first inner annular die lip 
163 is initially received in or against the frustoconical 
annular face, deforming a portion 170 of the first radial 
flange portion 126 radially outwardly to overly the second 
face 164 of the panel 154 as shown in FIG. 7. As the plunger 
150 is driven by the upper die shoe (not shown) toward the 
die button 152, the first inner annular lip 163 deforms the 
annular portion 170 radially, as shown in FIGS. 8 and 9 
until the second outer annular die lip 162 engages the face 
164 of the panel 154 as shown in FIG. 9. Finally, the second 
outer annular die lip 162 is driven into the face 164 of the 
panel as shown in FIG. 10, deforming the panel 154 
adjacent the panel opening 156 radially inwardly, as shown 
in FIG. 10, and the annular lip 170 of the first radial flange 
portion 126 is simultaneously driven against the panel by the 
annular die face 178 surrounding the inner and outer die lips 
163 and 162, respectively, as shown in FIG. 10. Simulta 
neously, the radial ribs 138 are driven into the face 160 of 
the panel 154. As will be understood from the above 
description of the method of installation and the fastener 
element 120 and panel assembly shown in FIG. 5, the 
fastener and panel assembly shown in FIG. 5 has a signifi 
cantly improved integrity over the fastener and panel assem 
bly illustrated in FIG. 3, particularly pull-out strength. As 
set forth above, the fastener elements 20 and 120 may be 
male fastener elements, wherein the outer surface 24 and 
124 of the shank or barrel portion 22 or 122 may be 
externally threaded. The improved integrity of the joint 
illustrated in FIG. 5 will also have advantages in a male 
fastener, improving the resistance to tilting of the shank or 
barrel portion 122 during side and torque loads. 
0031. As will be understood by those skilled in this art, 
various modifications may be made to the fastener elements, 
method of assembly and the fastener and panel assembly of 
this invention within the purview of the appended claims. 
For example, as set forth above, the fastener and method of 
assembly disclosed herein may be utilized for a male fas 
tener, wherein the shank or barrel portion 22, 122 may be 
externally threaded. Further, the external surfaces of the 
shank or barrel portion 22, 122, the first radial flange portion 
26, 126 and the second radial flange portion 32 and 132 will 
depend upon the application. For example, in the method of 
attaching the fastener 20 shown in FIGS. 2 and 3, the outer 
surface 30 of the first radial flange portion 26 may include 
a lip or a radial portion which overlies the annular face 34 
of the second radial flange portion 32, rather than a frusto 
conical surface. Further, the annular face 28 of the first radial 
flange portion may be perpendicular to the longitudinal axis 
A, rather than frustoconical. Finally, although the annular 
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surface 134 of the second radial flange portion 132 sur 
rounding the first radial flange portion 126 is preferably 
dish-shaped to receive the first inner annular lip 163 of the 
die button 152, the annular face 134 may be any suitable 
configuration including cylindrical in cross-section. Having 
described the preferred embodiments of this invention, the 
invention is now claimed as follows. 

What is claimed is: 
1-17. (canceled) 
18. A female fastener element, comprising: 
a generally cylindrical barrel portion; 
a first radial flange portion integral and coaxially aligned 

with said barrel portion having a frustoconical annular 
face Surrounding said barrel portion inclined outwardly 
from said barrel portion; 

a second radial flange portion integral and coaxially 
aligned with said first radial flange portion having an 
annular face Surrounding said first radial flange portion 
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including a plurality of circumferentially spaced radial 
ribs projecting from said annular face of said second 
radial flange portion; and 

a bore through said body portion and said first and second 
radial flange portions. 

19. The female fastener element as defined in claim 18, 
wherein said radial ribs each have a top face inclined radially 
outwardly from adjacent said first radial flange portion. 

20. The female fastener element as defined in claim 19, 
wherein said radial ribs are trapezoidal in cross-section, each 
having side faces inclined outwardly from said top face to 
said annular face of said second radial flange portion. 

21. The female fastener element as defined in claim 18, 
wherein said second radial flange portion has a polygonal 
outer Surface and said circumferentially spaced radial ribs 
project from said annular face of said second radial flange 
portion aligned with comers of said polygonal outer Surface. 

22-26. (canceled) 


