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(57) Abrege/Abstract:
A swage collar including a shank having a first end, a second end opposite the first end, and an outside diameter, a flange
extending circumferentially from the first end of the shank and having an outer diameter, and a scalloped shoulder formed at a
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(57) Abrege(suite)/Abstract(continued):

location where the first end of the shank transitions to the flange. WWhen the swage collar is swaged, the shoulder Is deformed from
an undeformed state to a deformed state such that the shoulder Is blended with the outside diameter of the shank and the outer
diameter of the flange. WWhen the shoulder is In its deformed state, it includes multiple curved portions each having a radius of
curvature that visually indicates all around the outside diameter of the collar a complete swage of the collar. Knurling located on the

outside diameter of the shank and proximate to the second end is deformable and provides a visual indication of the application of
an installation tool.
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Abstract

A swage collar including a shank having a first end, a second
end opposite the first end, and an outside diameter, a flange
extending circumferentially from the first end of the shank and having
an outer diameter, and a scalloped shoulder formed at a location
where the first end of the shank transitions to the flange. When the
swage collar is swaged, the shoulder is deformed from an undeformed
state to a deformed state such that the shoulder is blended with the
outside diameter of the shank and the outer diameter of the flange.
When the shoulder is in its deformed state, it includes multiple curved
portions each having a radius of curvature that visually indicates all
around the outside diameter of the collar a complete swage of the
collar. Knurling located on the outside diameter of the shank and
proximate to the second end is deformable and provides a visual

indication of the application of an installation tool.
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SWAGE INDICATING COLLAR

Technical of the Invention

The present invention relates to fasteners and, more particularly, a

fastener including a swage indicating collar.

Background Art

Two-piece swaged fasteners, commonly referred to as lockbolts, are
used to secure a plurality of workpieces together. Typically swage-type
fasteners include a pin member having lock grooves and a swage collar
adapted to be swaged into the lock grooves of the pin member by a
fastener installation tool. The collar may include a built-in washer or a

flange, which supports high clamp load in workpieces made from soft steels

or aluminum without embedment. In many applications, the collar is
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installed against medium to high strength steel, which do not require as
much bearing area as required for soft steels and aluminum. The collar
may also include raised inspection dots extending from the collar fiange
that are marked by the installation tool to visually indicate a complete
swage of the collar and installed properties. What is needed is a swage
collar that utilizes less material, while providing adequate bearing area and

a visual indication of a complete swage.

Disclosure of the Invention

In an embodiment, a swage collar includes a shank having a first
end, a second end opposite the first end, and an outside diameter,; a flange
extending circumferentially from the first end of the shank and having an
outer diameter; and a scalloped shoulder formed at a location proximate to
where the first end of the shank transitions to the flange, wherein the
swage collar is adapted to be swaged, and wherein when the swage coilar

is swaged, the shoulder is deformed from an undeformed state to a

deformed state wherein the shoulder is blended with the cutside diameter

of the shank and the outer diameter of the flange. In an embodiment, the

shoulder is in its deformed state, the transition step includes a curved
portion. In an embodiment, the curved portion includes a radius of
curvature. In an embodiment, the shank includes a bore extending from
the first end to the second end of the shank, an inner surface defined by

the bore, and a fit-up tab extending from the inner surface. In an

embodiment, the swage collar further comprises at least one maternal

NY 243587508v1T
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selected from the group consisting of low carbon steel, annealed low
carbon steel, and unannealed low carbon steel. in an embodiment, the
swage collar is as-headed. In an embodiment, the shank includes knurling
formed circumferentially on the outside diameter and proximate to the
second end thereof.

In an embodiment, a fastener including a pin member having an
elongated shank portion which terminates at one end in a head and
includes a threaded portion having a piurality of threads with lock grooves;
and a swage collar including a shank having a first end, a second end
opposite the first end, and an outside diameter, a flange extending
circumferentially from the first end of the shank of the swage collar and
having an outer diameter, and a scalloped shoulder formed at a location
where the first end of the shank transitions to the flange, wherein the
swage collar is adapted to be swaged onto the lock grooves of the
threaded portion of the pin member, and wherein when the swage collar is
swaged, the shoulder is deformed from an undeformed state to a aeformea
state wherein the shoulder is biended with the outside diameter of the

shank of the swage collar and the outer diameter of the flange.

In an embodiment, a swage collar including a shank having a first
end, a second end opposite the first end, an outside diameter, and knurling
formed circumferentially on the outside diameter and proximate to the
second end thereof: a flange extending circumferentially from the first end
of the shank and having an outer diameter; and a transition step formed at

a location where the first end of the shank transitions to the flange, wherein

NY 243587508v1
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the swage collar is adapted to be swaged, and wherein when the swage
collar is swaged, the transition step is deformed from an undeformed state
to a deformed state wherein the transition step is blended with the outside

diameter of the shank and the outer diameter of the flange.

Brief Description of the Drawings

FIG. 1 is an exploded, side elevational view of a fastener

constructed in accordance with an embodiment of the present invention;

FIG. 2 is a side elevational view of a swage collar employed by the

fastener shown in FIG. 1;

FiG. 2A is an enlarged view showing detail 2A in FIG. 2;

FIG. 3 is a top plan view of the swage coltar shawn in FIG. 2,

FiG. 4 is a side, pattial cross-sectional view of the fastener shown in
FIG. 1 in an installed position, a portion a coliar being shown in a minimum
grip position, and a portion of another similar collar shown in a maximum
grip position for the purposes of comparison;

FIG. 4A is an enlarged view showing detail 4A in FIG. 4;

FIG. 5 is side elevational view of the swage collar shown in FIG. 2,
as compared to and superimposed with a flange portion cf an existing

collar of comparable size, which is shown In phaniom;

FIG. 6 is a perspective view of a swage collar constructed In

accordance with another embodiment; and
FIGS. 7A and 7B are side and front elevational views, respectively,

of a swage collar constructed in accordance with another embodiment.

NY 243587508vT



10

15

20

CA 02856369 2014-10-22

Best Mode for Carrying Out the Invention

Referring to FIG. 1, in an embodiment, a fastener 10 including a pin
member 12 and a swage collar 14 that is sized and shaped to mate with
and be swaged onto the pin member 12. In an embodiment, the pin
member 12 includes an elongated shank portion 16 which terminates at one
end in a head 18. In an embodiment, the shank portion 16 includes a
threaded portion 20 having a plurality of threads 22 with lock grooves 24,
and a pull portion 26 having a plurality of pull grooves 28. In an
embodiment, the pin member 12 is made from medium carbon alloy steel.
In an embodiment, the pin member 12 is a Grade 8 strength level bolt. In
other embodiments, the pin member 12 can be characterized by any grade
known in the art, such as, for example, Grade 2, Grade 5, Grade 8, Class
3.8, and Class 10.9. In other embodiments, the pin member 12 may be
made from other suitable materials known in the art. In other embodiments,

the pin member 12 can consist of any of the pin members as disclosed and

described in U.S. Patent No. 7,293,339 to Mercer et al.

Referring to FIGS. 2, 2A and 3, the swage collar 14 includes a
tubular-shaped shank 30 having a first end 32 and a second end 34
opposite the first end 32, a flange 36 extending circumferentially from and
at the first end 32, and a through bore 38 extending from the first end 32 to

the second end 34. In an embodiment, the shank 30 includes a generally

uniform, cylindrical configuration. In an embodiment, in an undeformed
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state, the swage collar 14 includes an abrupt transition step or shoulder 40
formed at a location where the first end 32 of the shank 30 transitions o the
flange 36. In an embodiment, in an undeformed state, the transition step
40 is linear or substantially linear. In an embodiment, in an undeformed

state, the transition step 40 is oriented at an Angle A of about 90 degrees

from longitudinal axis X-X of the swage collar 14 (see FIG. 2A). In another
embodiment, in an undeformed state, the transition step 40 is ornented at
Angle A of about 120 degrees from axis X-X. In another embodiment, in an
undeformed state, the transition step 40 is oriented at Angle A of about 135
degrees from axis X-X. In another embeodiment, in an undeformed state,
the transition step is oriented at Angle A falling within a range of about 90
degrees to about 135 degrees from axis X-X. In an embodiment, in an

undeformed state, the transition step 40 visually indicates and differentiates

the first and second ends 32, 34 of the collar 14 for installation.
In an embodiment, the swage collar 14 includes an internal fit-up tab
42 extending from an inner surface 44 of the collar 14. In an embodiment,

the fit-up tab 42 includes a single thread, such as that shown in U.S, Patent

No. 4,867,625 to Dixon.

In an embodiment,-the fit-up tab 42 is positioned proximate to the
second end 34 of the shank 30 of the swage collar 14. (n anofher
embodiment, the fit-up tab 42 is positioned proximate to the first end 32 of
the shank 30 of the swage collar 14. The purpose and function of the fit-up

tab 42 shall be described below. In another embodiment, the swage coliar

14 need not include.the fit-up tab 42.
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In an embodiment, the swage collar 14 is made of low carbon steel.

In another embodiment, the swage collar 14 is made from unannealed low
carbon steel. In. another embodiment, the swage collar 14 is made from
annealed low carbon steel. [n another embodiment, the swage collar 14 is
“as-headed” and does not require thermal processing, as disclosed and
described in aforesaid U.S. Patent No. 7,293,339 to Mercer et al. As
employed herein, the term "as-headed” refers to a collar which is strain
hardened, faor example, from cold working, rather than changing hardness
using a thermal process (e.9., quench and {empering; stress relieving; etc.).
Referring to FIG. 4, in an embodiment, the swage collar 14 and the

pin member 12 are adapted to secure a plurality of workpieces 46, 48
together. In an embodiment, the shank portion 16 of the pin member 12 is
inserted through holes of the workpieces 46, 48, with the head 18 abutting
one side 50 of the workpiece 46 and the shank portion 16 extending
outwardly from one side 52 of the workpiece 48. In an embodiment, the
swage collar 14 is fitted on the shank portion 16 of the pin member 12,
whereby the shank portion 16 is inserted within the through bore 38 of the

coftar 14 (as shown in FIGS. 2 and 3) and the fit-up tab 42 threadedly

engages the threads 22 of the pin member 12 to initially retain the coliar 14
on the pin member 12. In an embodiment, the swage collar 14 is fitted on

the pin member 12 untii the flange 36 of the collar 14 abuts the side 52 of

the workpiece 48.

In an embodiment, the pull grooves 28 of the pin member 12 are

adapted to be gripped by matching teeth of chuck jaws of a fastener

NY 2435875086v1
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installation tool having a swage anvil (not shown in the Figures). In an
embodiment, the fastener installation tool may consist of the tools disclosed
and described in aforesaid U.S. Patent No. 7,293,339 to Mercer et al. In an
embodiment, the swage anvil of the tool is adapted to engage the swage
collar 14 and apply a relative axial force between the coilar 14 and the pin
member 12, and to move over the collar 14 and swage It into the lock
grooves 24 of the pin member 12 {not shown in the Figures). In an
embodiment, during the installation process, the transition step 40 of the
collar 14 (shown in FIGS. 2 and 2A)} is swaged and deforms inwardly to a
deformed state. FIG. 4 shows the cofiar 14 fully installed on the pin
member 12, showing both the minimum grip when used for securing thinner
workpieces 46, 48, and the maximum grip ﬁhen used for securing thicker
workpieces 46, 48. In an embodiment, when the collar 14 is fully and
properly installed, the transition step 40 {in its deformed state) Is blended
into the outside diameter of the collar 14, as shown in FIG, 4, specifically,
an outside diameter of the shank 30 and an outer diameter of the flange 36,
and is characterized as a smooth, flowing curved portion 54. In an

embodiment, the curved portion 54 provides a visual indication that the

collar 14 has been completely swaged and installed onto the pin member

12 and that the workpieces 48, 48 are secured {o one another. In an
embodiment, as shown in FIG. 4A, the curved portion 54 has a radius of

curvature R. In an embodiment, for a 1/2 inch fastener 10, the radius of

curvature R is about 0.476 inch. In an embodiment, for a 5/8 inch fastener

10, the radius of curvature R is about 0.585 inch. In an embodiment, for a

NY 243587508v 1
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3/4 inch fastener 10, the radius of curvature R is about 0.714 inch. When
fully installeq, the flange 36 is sized and shaped to provide an adequate
bearing area to support the retained clamp load without embedment of the
collar 14 in the workpiece 48. In an embodiment, because of the reduced
size of the flange 36, the amount of material required to make the collar 14
1S less than that required for a comparable flanged collar $6 known in the
art, as shown in phantom in FIG. 6. In an embodiment, 2 maierial
reduction of about 10 to 15% is obtained.

FiG. 6 illustrates a swage collar 114 in accordance with another
embodiment. The swage collar 114 is structured and functions similar to
the collar 14 with the following differences. In an embodiment, the swage
collar 114 includes a tubular-shaped shank 130 having a first end 132 and
a second end 134 opposite the first end 132, a flange 136 exiending
circumferentially from and at the first end 132, and a through bore 138
extending from the first end 132 to the second end 134. In an embodiment,
the shank 130 includes a scalloped/wavy shoulder 14Q that extends from
the first end 132 to an area intermediate the first and second ends 132,

134. |In an embodiment, the shoulder 140 includes a plurality of peaks 141

and a plurality of valleys 143 that alternate with one another, as shown in
FIG. 6 which impart visually multiple sections of the shoulder 140. In an
embodiment, the peaks 141 and the valleys 143 of the shoulder 140 form a
trapezoidal wave shape. In other embodiments, the peaks 141 and the
valleys 143 of the shoulder 140 can consist of other shapes and sizes. In

an embodiment, during the instaliation process, the shoulder 140 of the

NY 243587508vT
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collar 114 is swaged and deforms inwardly to a deformed state. In an
embodiment, when the collar 114 is fully and properly installed, the
shoulder 140 (in its deformed state), and particularly the peaks 141 and the
valleys 143, are blended into the outside diameter of the collar 114, and
characterized by multiple smooth, flowing curved portions therearound (not
shown in the Figures). In an embodiment, the curved portions provide
various points of visual indication all around the outside diameter of the
collar 114 that the collar 114 has been completely swaged and installed
onto a pin member and that the workpieces are secured to one another. If
one or more of the peaks 141 and/or the valleys 143 are not blended into
the outside diameter of the collar 114, this provides a visual indication that
the collar 114 has not been completely swaged.

FIG. 7 illlustrates a swage collar 214 in accordance with another
embodiment. The swage collar 214 is structured and functions similar to
the collar 14, except that a shank 230 includes knurling 231 formed
circumferentially on the outside diameter thereof and located proximate to a
second end 234 of the shank 230. The knurling 231 is deformable when an
installation tool is applied thereon, even in the event that the tool does not
completely swage the collar 214, thus providing a visual indication of
whether the tool was applied at all thereto. In an embodiment, the collar
114 shown in FIG. 6 and described above includes the knurling 231 (not

shown in the Figures).
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The scope of the claims should not be limited by the preferred

embodiments set forth in the examples, but should be given the broadest

Interpretation consistent with the description as a whole.
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What Is claimed is:

1. A swage collar, comprising:

a shank having a first end, a second end opposite the first end,
and an outside diameter:;

a flange extending circumferentially from the first end of the
shank and having an outer diameter; and

a scalloped shoulder formed at a location proximate to where the
first end of the shank transitions to the flange, wherein the shoulder
includes a plurality of peaks and a plurality of valleys, wherein each of
the plurality of peaks extends non-radially in a direction towards the
second end of the shank, and each of the plurality of valleys extends
non-radially in a direction towards the first end of the shank,

wherein the swage collar is adapted to be swaged, and wherein
when the swage collar is swaged, each of the plurality of peaks and
each of the plurality of valleys of the shoulder is deformed from an

undeformed state to a deformed state wherein each of the plurality of

peaks and each of the plurality of valleys of the shoulder is blended with

~ the outside diameter of the shank and the outer diameter of the flange.

2. The swage collar of claim 1, wherein when each of plurality of
peaks and each of the plurality of valleys of the shoulder is in its
deformed state, the shoulder includes a curved portion.

3. The swage collar of claim 2, wherein the curved portion includes

a radius of curvature.
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4. The swage collar of claim 1, wherein the shank includes a bore
extending from the first end to the second end of the shank, an inner
surface defined by the bore, and a fit-up tab extending from the inner
surface.

5. The swage collar of claim 1, wherein the swage collar further
comprises at least one material selected from the group consisting of
low carbon steel, annealed low carbon steel, and unannealed low

carbon steel.

6. The swage collar of claim 1, wherein the swage collar is as-
headed.
7. The swage collar of claim 1, wherein the shank includes knurling

formed circumferentially on the outside diameter and proximate to the
second end thereof.
8. A fastener, comprising:

a pin member having an elongated shank portion which
terminates at one end in a head and includes a threaded portion having
a plurality of threads with lock grooves: and

a swage coliar including a shank having a first end, a second
end opposite the first end, and an outside diameter, a flange extending
circumferentially from the first end of the shank of the swage collar and
having an outer diameter, and a scalloped shoulder formed at a location

where the first end of the shank transitions to the flange, wherein the

shoulder includes a plurality of peaks and a plurality of valleys, wherein
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each of the plurality of peaks extends non-radially in a direction towards
the second end of the shank, and each of the plurality of valleys
extends non-radially in a direction towards the first end of the shank,
wherein the swage collar is adapted to be swaged onto the lock
grooves of the threaded portion of the pin member, and wherein when
the swage collar is swaged, each of the plurality of peaks and each of
the plurality of valleys of the shoulder is deformed from an undeformed
state to a deformed state wherein each of the plurality of peaks and
each of the plurality of valleys of the shoulder is blended with the
outside diameter of the shank of the swage collar and the outer
diameter of the flange.
9. The fastener of claim 8, wherein when each of the plurality of
peaks and each of the plurality of valleys of the shoulder is in its
deformed state, the shoulder includes a curved portion.
10. The fastener of claim 9, wherein the curved. portion includes a
radius of curvature.
11.  The fastener of claim 10, wherein the shank of the swage collar
Includes a bore extending from the first end to the second end of the
shank, an inner surface defined by the bore, and a fit-up tab extending
from the inner surface.

12. The fastener of claim 11, wherein the swage collar further

comprises at least one material selected from the group consisting of
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low carbon steel, annealed low carbon steel, and unannealed low

carbon steel.

13.  The fastener of claim 12, wherein the swage collar is as-headed.

14.  The fastener of claim 8, wherein the shank of the collar includes
5  knurling formed circumferentially on the outside diameter and proximate

to the second end thereof.
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