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(57) ABSTRACT

A method of connecting plates in a torque converter includ-
ing: forming a head of a rivet with an end surface that is
curved or forms multiple planes; forming a portion of an
interior surface of the cover to protrude or indent with respect
to a surrounding portion of the interior surface; disposing the
body of the rivet in respective holes in respective portions of
the plates; and displacing the plates such that the end surface
of the rivet head contacts the portion of the interior surface,
the respective portions of the first and second plates are at an
acute angle with respect to the surrounding portion of the
interior surface, and a longitudinal axis of the rivet is at an
acute angle with respect to a line orthogonal to the surround-
ing portion of the interior surface.

11 Claims, 9 Drawing Sheets
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RIVET FOR USE WITH ANGLED FIXTURE
AND METHOD THEREOF

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application claims the benefit under 35 U.S.C. §119
(e) of U.S. Provisional Application No. 61/385,668 filed on
Sep. 23, 2010 which application is incorporated herein by
reference.

FIELD OF THE INVENTION

The invention relates to an assembly for a torque converter
in which non-parallel plates are blind riveted using rivets with
shaped heads and/or a cover with surface features on an
interior surface. The invention also relates to a method of
riveting plates in a torque converter that are in a non-parallel
orientation with respect to a surface against which rivets are to
be compressed.

BACKGROUND OF THE INVENTION

FIGS. 1A and 1B illustrates a known method of connecting
a piston plate in a torque converter. In FIG. 1A, rivet 10 has
been inserted in plate 12 and element 14, and head 16 of the
rivet is in contact with cover 18. The cover rests on base 20
and fixture 22 is positioned to apply pressure to the rivet. Plate
12 is substantially parallel to portion 24 of the cover. In FIG.
1B, die 25 has pushed on plate 12 and element 14 to that the
plate and element are pressed together against the rivet head.
The fixture then applies pressure to the rivet to coin the rivet
head. Plate 12 is still substantially parallel to portion 24 of the
cover.

FIG. 1Cillustrates blind riveting as disclosed in commonly
owned U.S. Patent Application No. 61/253,181, filed Oct. 20,
2009. Plate 12 and element 14 have been displaced so that the
rivet is in contact with the cover, but the plate and the element
are no longer parallel to portion 24 and the rivet is no longer
orthogonal to portion 24. Surface 26 of the rivet head does not
align with portion 24; therefore, only portion 28 of the end
surface is in contact with portion 24. As die 25 displaces to
engage plate 12, the upper portion of the die will engage the
plate before the lower portion does so, generating an uneven
force on the plate. The fixture applies force to the rivet in
direction D. Due to the gap between portion 24 and surface
26, the rivet pivots so that portion 24 aligns with surface 26,
creating gap 32. Due to the preceding alignment, force is
unevenly applied to the rivet head and uneven spreading of the
rivet head, improper fill by body 30 of the rivet, damage to the
rivet head, damage to the plate or element, or a change in the
angle for the plate or element can occur, resulting is a less
robust connection and possible leakage around the rivet.

BRIEF SUMMARY OF THE INVENTION

According to aspects illustrated herein, there is provided a
method of connecting plates in a torque converter with a rivet,
the torque converter including a front cover and first and
second plates and the rivet including a body, a head, and a
longitudinal axis passing through the body and the head,
including: forming the head of the rivet such that an end
surface of the head is curved or forms multiple planes; form-
ing a portion of an interior surface of the cover to protrude or
indent with respect to a surrounding portion of the interior
surface; disposing the body of the rivet in respective holes in
respective portions of the first and second plates such that the
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end surface of the rivet head faces the front cover; and dis-
placing the first and second plates such that the end surface of
the rivet head contacts the portion of the interior surface, the
respective portions of the first and second plates are at an
acute angle with respect to the surrounding portion of the
interior surface, and the longitudinal axis of the rivet is at an
acute angle with respect to a line orthogonal to the surround-
ing portion of the interior surface.

According to aspects illustrated herein, there is provided a
method of connecting plates in a torque converter with a rivet,
the torque converter including a front cover and first and
second plates and the rivet including a body, a head, and a
longitudinal axis passing through the body and the head,
including: protruding a planar surface from a surrounding
portion of an interior surface of the cover; disposing the body
of the rivet in respective holes in respective portions of the
first and second plates such that the end surface of the rivet
head faces the front cover; and bending the first and second
plates such that the end surface of the rivet head contacts the
planar surface, the respective portions of the first and second
plates are at an acute angle with respect to the surrounding
portion of the interior surface, and the longitudinal axis of the
rivet is orthogonal to the planar surface.

According to aspects illustrated herein, there is provided an
assembly for a torque converter including: a cover for driving
engagement with a prime mover, the cover including an inte-
rior surface with a portion protruding or indenting with
respect to a surrounding portion of the interior surface; first
and second plates including respective portions with respec-
tive holes; and a rivet including a body, a head, and a longi-
tudinal axis passing through the body and the head. The body
is disposed in the respective holes, and the first and second
plates are deflectable to enable contact between the portion of
the interior surface and the rivet head as pressure is applied to
compress the rivet against the portion of the interior surface to
fix the rivet to the first and second plates. As the rivet is
compressed the first and second plates are at an acute angle
with respect to the surrounding portion of the interior surface,
and the longitudinal axis of the rivet is at an acute angle with
respect to a line orthogonal to the surrounding portion of the
interior surface.

According to aspects illustrated herein, there is provided an
assembly for a torque converter including: a cover for driving
engagement with a prime mover, the cover including a planar
surface protruding from a surrounding portion of the interior
surface; first and second plates including respective portions
with respective holes; and a rivet including a body, ahead, and
a longitudinal axis passing through the body and the head.
The body is disposed in the respective holes, and the first and
second plates are deflectable to enable contact between the
planar surface and the rivet head as pressure is applied to
compress the rivet against the planar surface to fix the rivet to
the first and second plates.

These and other objects and advantages of the present
disclosure will be readily appreciable from the following
descriptions and from the accompanying drawings and
claims.

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:

FIGS. 1A through 1C illustrates a known method of con-
necting a piston plate in a torque converter using blind rivet-
ng;
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FIG. 2A is a perspective view of a cylindrical coordinate
system demonstrating spatial terminology used in the present
application;

FIG. 2B is a perspective view of an object in the cylindrical
coordinate system of FIG. 2A demonstrating spatial termi-
nology used in the present application;

FIGS. 3A through 3C illustrate a method of connecting
plates in a torque converter with a shaped rivet head and a
shaped surface of a cover plate;

FIG. 4 shows the end surface of the head of the rivet
indenting toward the body of the rivet, and portion of the
interior surface of the cover protruding;

FIGS. 5A and 5B show the end surface of the rivet head
formed with multiple planes;

FIGS. 6A and 6B illustrate a method of connecting plates
in a torque converter with a planar protrusion on a surface of
a cover; and,

FIG. 7 is a partial cross-sectional view of a torque converter
including a shaped rivet head and shaped surface of a cover
plate.

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. 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. 2A is a perspective view of cylindrical coordinate
system 80 demonstrating spatial terminology used in the
present application. The present invention is at least partially
described within the context of a cylindrical coordinate sys-
tem. System 80 has a longitudinal axis 81, used as the refer-
ence for the directional and spatial terms that follow. The
adjectives “axial,” “radial,” and “circumferential” are with
respect to an orientation parallel to axis 81, radius 82 (which
is orthogonal to axis 81), and circumference 83, respectively.
The adjectives “axial,” “radial” and “circumferential” also
are regarding orientation parallel to respective planes. To
clarify the disposition of the various planes, objects 84, 85,
and 86 are used. Surface 87 of object 84 forms an axial plane.
That is, axis 81 forms a line along the surface. Surface 88 of
object 85 forms a radial plane. That is, radius 82 forms a line
along the surface. Surface 89 of object 86 forms a circumfer-
ential plane. That is, circumference 83 forms a line along the
surface. As a further example, axial movement or disposition
is parallel to axis 81, radial movement or disposition is par-
allel to radius 82, and circumferential movement or disposi-
tion s parallel to circumference 83. Rotation is with respect to
axis 81.

The adverbs “axially,” “radially,” and “circumferentially”
are with respect to an orientation parallel to axis 81, radius 82,
or circumference 83, respectively. The adverbs “axially,”
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“radially,” and “circumferentially” also are regarding orien-
tation parallel to respective planes.

FIG. 2B is a perspective view of object 90 in cylindrical
coordinate system 80 of FIG. 2A demonstrating spatial ter-
minology used in the present application. Cylindrical object
90 is representative of a cylindrical object in a cylindrical
coordinate system and is not intended to limit the present
invention in any manner. Object 90 includes axial surface 91,
radial surface 92, and circumferential surface 93. Surface 91
is part of an axial plane, surface 92 is part of aradial plane, and
surface 93 is a circumferential surface.

FIGS. 3A through 3C illustrate a method of connecting
plates in a torque converter with a shaped rivet head and a
shaped surface of a cover. Although the following method is
described as a sequence, no order should be inferred unless
explicitly stated. In one embodiment, torque converter 101
includes front cover 102, plates 104 and 106, and rivet 108
including body 110, head 112, and longitudinal axis 114
passing through the body and the head. A first step forms the
head of the rivet such that end surface 116 of the head is
curved or forms multiple planes. In FIGS. 3 A through 3C, the
end surface is curved. A second step forms portion 118 of
interior surface 120 of the cover to protrude or indent with
respect to surrounding portion 122 of the interior surface. In
FIGS. 3A through 3C, the portion 118 is indented. A third step
disposes the body of the rivet in holes 124 and 126 in portions
128 and 130 of plates 104 and 106, respectively, so that the
end surface of the rivet head faces the front cover. The pre-
ceding steps are shown in FIG. 3A. Portion 122 does not
protrude from remainder 120A of interior surface 120, for
example as evidenced by the fact that the thickness of cover
102 is uniform except at the indent.

As shown in FIG. 3B, a fourth step displaces plates 104 and
106 such that the end surface of the rivet head contacts the
portion of the interior surface, and portions 128 and 130 are at
acute angle 134 with respect to the surrounding portion of the
interior surface. Also, the longitudinal axis of the rivet is at
acute angle 136 with respect to line L. orthogonal to the
surrounding portion of the interior surface. As shown in FIG.
3C, afitth step applies force, for example, via end surface 131
of fixture 133, to end 132 of the rivet opposite the head of the
rivet, to smash the rivet head.

In one embodiment, the respective holes include respective
longitudinal axes 138 and 140 and disposing the body of the
rivet in holes 124 and 126 includes aligning axes 138 and 140
and the longitudinal axis for the rivet. Applying force to
displace the plates includes: sliding the rivet head along the
portion of the interior surface and maintaining the alignment
of the respective longitudinal axes and the longitudinal axis
for the rivet. Thus, a gap, such as gap 32 noted above, is not
formed between the rivet head and plate 104.

In one embodiment, applying force to displace the plates
includes applying force in direction D orthogonal to the sur-
rounding portion of the interior surface. In one embodiment,
the end surface of the rivet head includes portion 142 wholly
enclosed by circumferential line 144 (shown dashed) with
respect to the longitudinal axis for the rivet. That is, portion
142 is wholly enclosed and wholly fills a circle with a radius
146 from the longitudinal axis for the rivet. Portion 142
contacts the portion of the interior surface. As further
described infra, the respective shapes of surface 116 and
portion 118 are complementary, maximizing the contact area
between the rivet head and the cover and providing uniform
contact across all or most of surface 116, while enabling the
rivet to pivot without creating a gap, such as gap 32 noted
above, between the rivet head and plate 104.
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FIG. 4 shows the end surface of the head of the rivet
indenting toward the body of the rivet, and portion 118 of the
interior surface of the cover protruding from portion 122. The
discussion regarding FIGS. 3A through 3C is applicable to
the configuration shown in FIG. 4. Fixture 133 is not shown in
FIG. 4.

FIGS. 5A and 5B show the end surface of the rivet head
formed with multiple planes, for example, planes 148 and
150. For example, portion 152 of the end surface of the rivet
head protrudes from portion 154 of the end surface of the rivet
head. In one embodiment, portion 152 is co-linear with the
longitudinal axis of the rivet and portion 154 of the end
surface is planar. The portion of the interior surface of the
cover which the rivet head contacts is not protruding or
indented. Instead, portion 152 is sized and located such that as
force is applied to the rivet to compress the rivet in FIG. 5B,
the material forming portion 152 flows to fill gap 156 between
the cover and the rivet head so that the rivet head stays tight
against plate 104 without gap 32 of the prior art. Fixture 133
is not shown in FIGS. 5A and 5B.

FIGS. 6A and 6B illustrate a method of connecting plates
in a torque converter with a planar protrusion on a surface of
a cover. Although the following method is described as a
sequence, no order should be inferred unless explicitly stated.
In one embodiment, the torque converter includes front cover
102, plates 104 and 106, and rivet 157 including body 110,
head 158, and longitudinal axis 114 passing through the body
and the head. A first step forms planar surface 160 protruding
from surrounding portion 122 of the cover. A second step
disposes the body of the rivet in holes 124 and 126 in portions
128 and 130 of plates 104 and 106, respectively, so that the
end surface of the rivet head faces the front cover. The pre-
ceding steps are shown in FIG. 6A.

A third step bends plates 104 and 106 such that the end
surface of the rivet head contacts the planar surface. A fourth
step applies force to plates 104 and 106 such that the plates
displace so that portions 128 and 130 are at acute angle 134
with respect to the surrounding portion of the interior surface,
the end surface ofthe rivet contacts the planar surface, and the
longitudinal axis of the rivet is orthogonal to the planar sur-
face. Force is applied to the end of the rivet in direction D
orthogonal to the surrounding portion of the interior surface.
Fixture 133 is not shown in FIGS. 6A and 6B. The angle of
surface 160 enables the rivet head to align with surface 160
without the necessity of pivoting or displacing within holes
124 and 126.

Thus, for FIGS. 3A through 6B, substantially all of the end
surface of the rivet head is in mating engagement with the
cover without creating a gap, such as gap 32 noted above,
between the rivet head and plate 104. Thus, force applied to
the rivet is more equally distributed across the rivet, counter-
acting the undesirable effects noted supra.

Returning to FIGS. 3A through 3C, assembly 170 for
torque converter 101 includes cover 102, rivet 110, and plates
104 and 106 with respective portions 128 and 130. Plates 104
and 106 are deflectable to enable contact between portion 118
of'the interior surface and the rivet head as pressure is applied
to compress the rivet against the portion 118 to fix the rivet to
plates 104 and 106. As the rivet is compressed plates 104 and
106 are at acute angle 134 with respect to portion 122 of the
interior surface, and the longitudinal axis of the rivet is at
acute angle 136 with respect to line L.

The discussions regarding FIGS. 4 through 6B are appli-
cable to assembly 170. For example, as described for F1G. 4,
the end surface of the rivet head can indent and the surface of
the cover can protrude. For example, as described for FIGS.
5A and 5B, the end surface of the rivet head can be formed
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with multiple planes. For example, as described for FIGS. 6 A
and 6B, a planar surface can be formed on surface 120 of the
cover.

The following provides further detail regarding the meth-
ods and assemblies described above. The methods and assem-
blies described above enable self alignment of rivet 110 dur-
ing riveting operations and support rivet head 112 to achieve
the desired rivet fill with improved durability, avoiding the
problems noted supra. For example, undesirable plastic
deformation of the rivet head while applying a stripping force
and riveting force (applying force to end 132) is avoided,
improving the riveting of plates, such as plates 104 and 106,
not parallel to portion 122 of the cover plates or surface 131 of
the fixture. For example, in some embodiments, as shown in
FIGS. 3A through 4, the geometry of end surface 116 and
portion 118 are designed with complementary curved or
spherical shapes calculated to enable the rivet to self align
with plates 104 and 106 (keep axes 114 and 138/140 aligned)
while applying force with the fixture. The complementary
shapes of surface 116 and portion 118 maximize support for
the rivet during the riveting operation by greatly increasing
the contact area between the rivet head and the cover.

Further, the complementary spherical surfaces of the rivet
head and the cover enable rivet 110 to rotate, or slide along
portion 118 during the riveting operation. For example, the
rivet remains in the same position in holes 124 and 126 as
surface 116 slides along portion 118. For example, in FIG.
3C, surface 116 slides upward as portions 128 and 130 are
further displaced to the left, compensating for the radial and
axial displacement of the rivet head and the resulting non-
parallel configuration of portions 128 and 130 with respect to
portion 122.

In one embodiment, the surface ratio between portion 118
and the geometry of the rivet head is calculated to allow for
position tolerances and variation between portion 118 and the
rivet head. When a stripping force is applied via the fixture,
the rivet head deforms to elastically match the geometry of
portion 118, increasing the contact area between the cover
and the rivet head and advantageously reducing the contact
stress between the cover and the rivet head. In one embodi-
ment, the increased contact area decreases the unit loading on
the rivet head with respect the rivet body during the coining,
or deformation, of the rivet head, since the contact area
between rivet head and portion 118 is calculated to be greater
than a cross-sectional area of the body of the rivet. Thus, the
methods and assemblies described supra enable riveting of
non parallel plates without the deformation and damage noted
supra, caused by improper and inadequate support of the rivet
head. Thus, rivet fill and durability of the joint between the
rivet and the plates are both improved.

FIG. 7 is a partial cross-sectional view of torque converter
171 including a shaped rivet head and shaped surface of a
cover plate. In torque converter 171, plate 106 is a piston plate
for lock-up clutch 172, and multiple plates 104 are shown.

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 we claim is:

1. A method of connecting plates in a torque converter with
a rivet, the torque converter including a front cover and first
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and second plates and the rivet including a body, a head, and
a longitudinal axis passing through the body and the head,
comprising:
forming the head of the rivet:
such that an end surface of the head forms a convex
curve; of,
such that an end surface of the head forms a concave
curve; of,
to include a first planar portion and an end surface of the
head formed by a second portion protruding from the
first portion;
forming a first portion of an interior surface of the cover to:
when the end surface of the head forms a convex curve,
indent with respect to a surrounding portion of the
interior surface; or,
when the end surface of the head forms a concave curve,
protrude with respect to a surrounding portion of the
interior surface; or,
when the end surface of the head includes the second
portion protruding from the first portion, be planar
with respect to a surrounding portion of the interior
surface;
when the first portion of the interior surface of the cover
indents with respect to a surrounding portion of the
interior surface, forming the surrounding portion of the
interior surface so that the surrounding portion does not
protrude from the interior surface;
disposing the body of the rivet in respective holes in respec-
tive portions of the first and second plates such that the
end surface of the rivet head faces the front cover;
displacing the first and second plates such that:
the end surface of the head forming a convex curve
contacts the first portion of the interior surface
indented with respect to the surrounding portion of
the interior surface; or,
the end surface of the head forming a concave curve
contacts the first portion of the interior surface pro-
truding with respect to the surrounding portion of the
interior surface; or,
the end surface formed by the second portion contacts
the first portion of the interior surface planar with
respect to the surrounding portion of the interior sur-
face; and,
displacing the first and second plates such that the
respective portions of the first and second plates are at
an acute angle with respect to the surrounding portion
of' the interior surface, and the longitudinal axis of the
rivet is at an acute angle with respect to a line orthogo-
nal to the surrounding portion of the interior surface.
2. The method of claim 1 wherein:
the respective holes include respective longitudinal axes;
and,
disposing the body of the rivet in respective holes includes
aligning the respective longitudinal axes and the longi-
tudinal axis for the rivet, the method further comprising:
sliding, while applying a force to the rivet in a direction
toward the cover and parallel to the line orthogonal to the
surrounding portion of the interior surface, the end sur-
face of the head of the rivet along the portion of the
interior surface.
3. The method of claim 1 wherein
when the head of the rivet is formed such that the head of
the rivet includes the first planar portion and the end
surface formed by the second portion protruding from
the first portion:
the longitudinal axis passes through the end surface; and,
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the longitudinal axis does not pass through the first planar

portion.

4. The method of claim 1 wherein:

the end surface of the head of the rivet includes a portion

wholly enclosed by a circumferential line with respect to
the longitudinal axis for the rivet; and,

the portion of the end surface contacts the portion of the

interior surface.

5. A method of connecting plates in a torque converter with
a rivet, the torque converter including a front cover and first
and second plates and the rivet including a body, a head, and
a longitudinal axis passing through the body and the head,
comprising:

protruding a planar surface from a surrounding portion of

an interior surface of the cover so that the planar surface
tapers radially inward with respect to the surrounding
portion of the interior surface;
disposing the body of the rivet in respective holes in respec-
tive portions of the first and second plates such that the
end surface of the rivet head faces the front cover; and,

bending the first and second plates such that the end surface
of the rivet head contacts the planar surface, the respec-
tive portions of the first and second plates are at an acute
angle with respect to the surrounding portion of the
interior surface, and the longitudinal axis of the rivet is
orthogonal to the planar surface.

6. The method of claim 5, wherein the rivet includes a
longitude axis, the method further comprising:

sliding, while applying a force to the rivet in a direction

toward the cover and parallel to a line orthogonal to the
surrounding portion of the interior surface, the end sur-
face of the rivet head along the portion of the interior
surface so that the longitudinal axis is at an acute angle
with respect to the line orthogonal to the surrounding
portion of the interior surface.

7. An assembly for a torque converter comprising:

a front cover including an interior surface with a portion:

indented with respect to a surrounding portion of the
interior surface; or,

protruding with respect to a surrounding portion of the
interior surface; or,

planar with respect to a surrounding portion of the inte-
rior surface;

first and second plates including respective portions with

respective holes; and,

a rivet including a body, a head, and a longitudinal axis

passing through the body, wherein:
the head includes:

an end surface forming a convex curve when the inte-
rior surface includes the portion of the interior sur-
face indented with respect to the surrounding por-
tion of the interior surface; or,

an end surface forming a concave curve when the
interior surface includes the portion of the interior
surface protruding with respect to the surrounding
portion of the interior surface; or,

a first planar portion and an end surface of the head
formed by a second portion protruding from the
first portion when the interior surface includes the
portion of the interior surface planar with respect to
the surrounding portion of the interior surface,
wherein:

the body is disposed in the respective holes;

the first and second plates are deflectable to enable contact

between the portion of the interior surface and the end
surface of the head of the rivet as pressure is applied to
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compress the rivet against the portion of the interior
surface to fix the rivet to the first and second plates; and,
wherein:
when the portion of the interior surface of the cover is
indented, the surrounding portion of the interior surface
does not protrude from the interior surface; and,
as the rivet is compressed:
the first and second plates are at an acute angle with
respect to the surrounding portion of the interior sur-
face; and,
the longitudinal axis of the rivet is at an acute angle with
respect to a line orthogonal to the surrounding portion
of the interior surface.
8. The assembly of claim 7 wherein the first portion of the
end surface is co-linear with the longitudinal axis.
9. An assembly for a torque converter comprising:
a cover for driving engagement with a prime mover, the
cover including a planar surface protruding from a sur-
rounding portion of the interior surface so that the planar
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surface tapers radially inward with respect to the sur-
rounding portion of the interior surface;

first and second plates including respective portions with

respective holes; and,

a rivet including a body, a head, and a longitudinal axis

passing through the body and the head, wherein:

the body is disposed in the respective holes; and,

the first and second plates are deflectable to enable con-
tact between the planar surface and the rivet head as
pressure is applied to fix the rivet to the first and
second plates.

10. The assembly of claim 9, wherein the pressure is
applied to the rivet in a direction orthogonal to the surround-
ing portion of the interior surface.

11. The assembly of claim 10 wherein:

the rivet includes a longitudinal axis passing through the

body and the head; and,

the first and second plates are deflectable such that the

longitudinal axis is orthogonal to the planar surface.
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