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SHEET METAL RIVET WITH ORIENTATION
CONTROL

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application claims the benefit under 35 U.S.C. §119
(e) of U.S. Provisional Application No. 61/196,492 filed Oct.
17, 2008 which application is incorporated herein by refer-
ence,

FIELD OF THE INVENTION

The invention relates to sheet metal rivets, and in particular,
to a sheet metal rivet having a feature for orientation control.

BACKGROUND OF THE INVENTION

Sheet metal rivets are known in the art. However, in the
interest of uniformity these rivets are symmetrically shaped.
For example, the rivets are uniformly shaped so that the rivets
can be positioned for use regardless of orientation.

BRIEF SUMMARY OF THE INVENTION

The present invention broadly comprises a sheet metal
rivet, including: a body with a centerline and first side and
second sides oppositely disposed with respect to the center-
line; at least one first protrusion extending from the first side
of the body and having a first width; and at least one second
protrusion extending from the second side of the body and
having a second width. The first and second widths are dif-
ferent or the at least one first and second protrusions are at
least partially misaligned in a direction orthogonal to the
centerline. In one embodiment, the at least one first and sec-
ond protrusions include first and second pluralities of protru-
sions, respectively. In another embodiment, the first plurality
of protrusions includes first and second protrusions, the sec-
ond plurality of protrusions includes third and fourth protru-
sions, and the first and second protrusions have different
respective widths or the third and fourth protrusions have
different respective widths.

In one embodiment, the first plurality of protrusions
includes first and second protrusions, the second plurality of
protrusions includes third and fourth protrusions, and a dis-
tance between the first and second protrusions is different
than a distance between the third and fourth protrusions. In
another embodiment, the rivet includes first and second ends
through which the center line passes, the first plurality of
protrusions includes first and second protrusions, the second
plurality of protrusions includes third and fourth protrusions,
the first and third protrusions are between the second and
fourth protrusions and the first end, and respective distances
from the first end to the first and third protrusions are different
or respective distances from the second end to the third and
fourth protrusions are different.

The present invention also broadly comprises a method for
forming a sheet metal rivet.

Tt is a general object of the present invention to provide a
sheet metal rivet with orienting features.

These and other objects and advantages of the present
invention will be readily appreciable from the following
description of preferred embodiments of the invention and
from the accompanying drawings and claims.
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2
BRIEF DESCRIPTION OF THE DRAWINGS

The nature and mode of operation of the present invention
will now be more fully described in the following detailed
description of the invention taken with the accompanying
drawing figures, in which:

FIG. 1 is a perspective view of a present invention sheet
metal rivet;

FIG. 2 is a top view of the rivet shown in FIG. 1;

FIG. 3 is a partial side view showing shear and breakout
surface in a typical stamped piece; and,

FIG. 4 is a perspective view of a series damper using the
rivet shown in FIG. 1.

DETAILED DESCRIPTION OF THE INVENTION

At the outset, it should be appreciated that like drawing
numbers on different drawing views identify identical, or
functionally similar, structural elements of the invention.
While the present invention is described with respect to what
is presently considered to be the preferred aspects, it is to be
understood that the invention as claimed is not limited to the
disclosed aspects.

Furthermore, it is understood that this invention is not
limited to the particular methodology, materials and modifi-
cations described and as such may, of course, vary. It is also
understood that the terminology used herein is for the purpose
of describing particular aspects only, and is not intended to
limit the scope of the present invention, which is limited only
by the appended claims.

Unless defined otherwise, all technical and scientific terms
used herein have the same meaning as commonly understood
to one of ordinary skill in the art to which this invention
belongs. Although any methods, devices or materials similar
or equivalent to those described herein can be used in the
practice or testing of the invention, the preferred methods,
devices, and materials are now described.

FIG. 1 is a perspective view of present invention sheet
metal rivet 100.

FIG. 2 is a top view of rivet 100 shown in FIG. 1. The
following should be viewed in light of FIGS. 1 and 2. Sheet
metal rivet 100 includes body 102 with centerline 104 and
sides 106 and 108 on opposite sides of the center line. That is,
the sides are oppositely disposed with respect to the center-
line. Sides 106 and 108 include surfaces 110 and 112 and at
least one first protrusion 116 and 118, respectively, extending
from sides 106 and 108, respectively. At least one protrusion
116 and 118 include respective widths. In one embodiment,
the respective widths are different and in another embodi-
ment, the protrusions are at least partially misaligned in a
direction orthogonal to the centerline, for example, parallel to
line 114. In one embodiment, the at least one first and second
protrusions include first and second pluralities of protrusions,
respectively. As further described infra, the asymmetries pro-
duced by the different widths or the misalignment can be used
to determine an orientation for the rivet to enable the place-
ment ofthe rivet in a desired orientation as part of an assembly
process.

In one embodiment (not shown), at least one first protru-
sion 116 and 118, are respective single protrusions. In another
embodiment, plurality 116 includes two protrusions, for
example, protrusions 120 and 122; and plurality 118 includes
two protrusions, for example, protrusions 124 and 126. In a
further embodiment, protrusions 120 and 122 have different
widths 128 and 130, respectively; or protrusions 124 and 126
have different widths 132 and 134, respectively.
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In one embodiment, plurality 116 includes two protru-
sions, for example, protrusions 120 and 122; and plurality 118
includes two protrusions, for example, protrusions 124 and
126 and space, or distance, 136 between protrusions 120 and
122 is different than space, or distance, 138 between protru-
sions 124 and 126. In another embodiment, plurality 116
includes two protrusions, for example, protrusions 120 and
122; and plurality 118 includes two protrusions, for example,
protrusions 124 and 126. The rivet includes ends 140 and 142
through which center line 104 passes. Distances 144 and 148
from protrusions 120 and 124 to end 140, respectively, are
different, or distances 146 and 150 from protrusions 122 and
126 to end 142, respectively, are different. In one embodi-
ment, rivet 100 includes side SD1 with surfaces S1, S2, and
S3, extending in direction D1 parallel to centerline 104. In
one embodiment, rivet 100 includes side SD2 with surfaces
S4, S5, and S6, extending in direction D1. In one embodi-
ment, protrusion 120 includes sides SD3 and SD4, and pro-
trusion 124 includes sides SD5 and SD6. In one embodiment,
protrusion 122 includes sides SD7 and SD8, and protrusion
126 includes sides SD9 and SD10.

The differences between widths 128 and 130 and widths
132 and 134; the difference between space 136 and space 138;
and the differences between distances 144 and 146 or
between distances 148 and 150 can be used to enable a spe-
cific orientation of rivet 100 when the rivet is positioned for
fastening in an assembly. As an example, for a desired orien-
tation of rivet 100, for example, as shown in FIG. 2, specific
respective widths for the top, determined with respect to
direction 152, protrusions, in this case 120 and 122, are
known, as well as the distance between the top protrusions, or
the distance from the ends of the rivet to the top protrusions.
These widths and distances can be measured or otherwise
accounted for to determine if the rivet is indeed oriented as
shown in FIG. 2. For example, a sorting process can use the
widths and distances to orient rivets 100 as shown in FIG. 2 in
preparation for installation. For example, rivets that are not
oriented as shown in FIG. 2, for example, the width between
the protrusions is different than the width in the desired con-
figuration, could be detected and removed or properly re-
oriented.

If rivet 100 as shown in FIG. 2 is flipped (not shown) about
center line 104, protrusions 124 and 126 will be the top
protrusions. However, in this orientation, the distance
between the top protrusions will be different than the distance
in the desired orientation, specifically, distance 138 is differ-
ent than distance 136. The sorting process noted supra would
detect this difference and signal that the rivet in question was
notoriented in the desired configuration. Ifrivet 100 as shown
in FIG. 2 is flipped (not shown) about line 114, protrusions
120 and 122 are still the top protrusions. However, in this
orientation, the width of the right-hand and left-hand protru-
sions will be different than in the desired orientation, specifi-
cally, in the desired orientation, the right hand protrusion has
width 130, but after flipping about line 114, the right hand
protrusion has width 128, different than width 130. The sort-
ing process noted supra would detect this difference and
signal that the rivet in question was not oriented in the desired
configuration.

Although the dimensions, distances, and widths shown in
FIGS. 1 and 2 are with respect to particular points of the
portions of rivet 100 in question, for example, the widths of
the protrusions, it should be understood that the dimensions,
distances, and widths can be with respect to other points of the
portions of rivet 100 in question.

FIG. 3 is a partial side view showing shear and breakout
surface in a typical stamped piece. FIG. 3 shows stamped
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piece 200, stamped at edge 202, resulting in shear surface 204
and breakout surface 206. A stamping process results in two
different types of surfaces at the stamped edge, a shear surface
and a breakout surface, for example, surfaces 204 and 206. A
stamping die (not shown) initially contacted surface 208 and
cut through the material for piece 200, producing the rela-
tively smooth shear surface. However, at point 210, the die no
longer cut cleanly through the material and the force applied
to the die causes the remaining material in the path of the die
to break off, resulting in the relatively jagged breakout sur-
face.

FIG. 4 is a perspective view of series damper 300 using the
rivet shown in F1G. 1. The following should be viewed in light
of FIGS. 1 through 4. As shown in FIG. 3, a stamped piece, for
example, rivet 100, has shear and breakout surfaces at the
stamped edges. Damper 300 includes plate 301 and plate 302
with a plurality of tabs 304. Damper 300 also includes a
plurality of springs 306 engaged with plate 302. Plate 302 has
two travel positions, one in which the rivets are not in contact
with the tabs, as shown in FIG. 4, and another in which the
rivets contact the tabs to stop rotation of plate 302 (not
shown). That is, in the second position, the tab contacts rivet
100 and rivet 100 acts as a stop. Due to the curvature of plate
300, the tab contacts only a portion of an end of the rivet, for
example, end 140 or 142, or for example, portion 154 or 156
of end 142, specifically the most radially-inward portion. In
terms of function and durability, it is desirable for the portion
contacting the tab, that is, the most radially-inward, or lower,
portion, to include the shear surface, rather than the breakout
surface.

Depending on the orientation of the stamping die used to
form rivet 100, shear surfaces formed by the stamping process
are continuous with surface 158 or surface 160, on the oppo-
site side of the rivet from surface 158. For example, if surface
158 is facing up during the stamping process, the shear sur-
faces are continuous with surface 158. Therefore, returning to
the example supra, the configuration of rivet 100 and the
sorting process, described supra, can be used to ensure that
the rivet is oriented for installation in an assembly, for
example, damper 300, such that the shear surface on end 140
or 142 is positioned for contact with tab 304. For example, if
the shear surfaces are continuous with surface 158, for
example, portion 154, the desired orientation for rivet 100 is
such that surface 158 is facing radially inward when installed
in the damper.

The following should be viewed in light of FIGS. 1 through
4. The following describes a present invention method for
stamping a sheet metal rivet. Although the method is pre-
sented as a sequence of steps for clarity, no order should be
inferred from the sequence unless explicitly stated. A first
step forms a body with a centerline and first side and second
sides oppositely disposed with respect to the centerline; a
second step forms at least one first protrusion extending from
the first side of the body and having a first width; and a third
step forms at least one second protrusion extending from the
second side of the body and having a second width. The first
and second widths are different or the at least one first and
second protrusions are at least partially misaligned in a direc-
tion orthogonal to the centerline.

In one embodiment, the at least one first and second pro-
trusions include first and second pluralities of protrusions,
respectively. In another embodiment, the first plurality of
protrusions includes first and second protrusions, the second
plurality of protrusions includes third and fourth protrusions,
and the first and second protrusions have different respective
widths or the third and fourth protrusions have different
respective widths. In a further embodiment, the first plurality
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of protrusions includes first and second protrusions, the sec-
ond plurality of protrusions includes third and fourth protru-
sions, and a space between the first and second protrusions is
different than a space between the third and fourth protru-
sions.

In one embodiment, a third step forms first and second ends
in the body through which the center line passes, the first
plurality of protrusions includes first and second protrusions,
the second plurality of protrusions includes third and fourth
protrusions, the first and third protrusions are between the
second and fourth protrusions and the first end, and respective
distances from the first end to the first and third protrusions
are different or respective distances from the second end to
the third and fourth protrusions are different.

Thus, it is seen that the objects of the present invention are
efficiently obtained, although modifications and changes to
the invention should be readily apparent to those having ordi-
nary skill in the art, which modifications are intended to be
within the spirit and scope of the invention as claimed. It also
is understood that the foregoing description is illustrative of
the present invention and should not be considered as limit-
ing. Therefore, other embodiments of the present invention
are possible without departing from the spirit and scope of the
present invention.

What I claim is:

1. A sheet metal rivet, comprising:

a body with:

a centerline;

a first side including first, second and third surfaces
extending in a direction parallel to the centerline and
aligned with each other;

asecond side oppositely disposed from the first side with
respect to the centerline and including fourth, fifth,
and sixth surfaces extending in the direction and
aligned with each other;

at least one first protrusion:

extending from the first side of the body and having a
first width;

including a third side extending from the first surface;
and,

including a fourth side extending from the second sur-
face; and,

at least one second protrusion:

extending from the second side of the body and having a
second width;

including a fifth side extending from the fourth surface;
and,

including a sixth side extending from the fifth surface,
wherein the first and second widths are different or
wherein the at least one first and second protrusions
are at least partially misaligned in a direction orthogo-
nal to the centerline.

2. The rivet of claim 1 wherein the at least one first and
second protrusions include first and second pluralities of pro-
trusions, respectively.

3. The rivet of claim 2 wherein the first plurality of protru-
sions includes first and second protrusions, wherein the sec-
ond plurality of protrusions includes third and fourth protru-
sions, and wherein the first and second protrusions have
different respective widths or the third and fourth protrusions
have different respective widths.

4. The rivet of claim 2 wherein the first plurality of protru-
sions includes first and second protrusions, wherein the sec-
ond plurality of protrusions includes third and fourth protru-
sions, and wherein a distance between the first and second
protrusions is different than a distance between the third and
fourth protrusions.
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5. The rivet of claim 2 further comprising first and second
ends through which the center line passes, wherein the first
plurality of protrusions includes third and fourth protrusions,
wherein the second plurality of protrusions includes fifth and
sixth protrusions, wherein the third and fifth protrusions are
between the fourth and sixth protrusions and the first end, and
wherein respective distances from the first end to the third and
fifth protrusions are different or wherein respective distances
from the second end to the fourth and sixth protrusions are
different.

6. The sheet metal rivet of claim 1, wherein:

the at least one first protrusion includes a first protrusion

and a third protrusion;

the at least one second protrusion includes a second pro-

trusion and a fourth protrusion;

the third protrusion includes seventh and eighth sides

extending from the second and third surfaces, respec-
tively; and,

the fourth protrusion includes ninth and tenth sides extend-

ing from the fifth and sixth surfaces, respectively.

7. The sheet metal rivet of claim 6, comprising first and
second oppositely disposed ends, wherein:

the centerline passes through the ends;

the first surface is between the first end and the first pro-

trusion;

the fourth surface is between the first end and the second

protrusion;

the third surface is between the third protrusion and the

second end; and,

the sixth surface is between the fourth protrusion and the

second end.

8. A method of stamping a sheet metal rivet, comprising:

forming a body with a centerline and first side and second

sides oppositely disposed with respect to the centerline;
forming at least one first protrusion extending from the first
side of the body and having a first width; and,

forming at least one second protrusion extending from the

second side of the body and having a second width,
wherein the first and second widths are different or
wherein the at least one first and second protrusions are
at least partially misaligned in a direction orthogonal to
the centerline.

9. The method of claim 8 wherein the at least one first and
second protrusions include first and second pluralities of pro-
trusions, respectively.

10. The method of claim 9 wherein the first plurality of
protrusions includes first and second protrusions, wherein the
second plurality of protrusions includes third and fourth pro-
trusions, and wherein the first and second protrusions have
different respective widths or the third and fourth protrusions
have different respective widths.

11. The method of claim 9 wherein the first plurality of
protrusions includes first and second protrusions, wherein the
second plurality of protrusions includes third and fourth pro-
trusions, and wherein a distance between the first and second
protrusions is different than a distance between the third and
fourth protrusions.

12. The method of claim 9 further comprising forming first
and second ends in the body through which the center line
passes, wherein the first plurality of protrusions includes first
and second protrusions, wherein the second plurality of pro-
trusions includes third and fourth protrusions, wherein the
first and third protrusions are between the second and fourth
protrusions and the first end, and wherein respective distances
from the first end to the first and third protrusions are different
or wherein respective distances from the second end to the
third and fourth protrusions are different.
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13. A damper, comprising: extending from the first side of the body and through
an axis of rotation; the first plate; and,
a first plate rotatable about the axis of rotation; including first and second distal ends extending past
a second plate rotatable about the axis of rotation; an exterior surface of the first plate; and,
a plurality of springs engaged with the first plate; and, 5 at least one third protrusion extending from the second
a sheet metal rivet, including: side of the body.

abody with a centerline and first and second sides oppo-
sitely disposed with respect to the centerline;
first and second protrusions: ¥ % % % ¥



