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ABSTRACT

A sight assembly for a shotgun is provided and may include a housing. A
light-collecting fiber may be supported by the housing and may extend along a
longitudinal axis of the housing. A lens may be supported by the housing and
may receive light from the fiber to display an aiming point. The lens may be
spaced apart and separated from a distal end of the fiber by a predetermined

distance.
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FIBER OPTIC SHOTGUN SIGHT

FIELD

[0001] The present disclosure relates to optical sights and more

particularly to an optical sight for use with a shotgun.

BACKGROUND

[0002] This section provides background information related to the
present disclosure which is not necessarily prior art.

[0003] Sight mechanisms are conventionally used with shotguns to aid
a shooter in properly aligning a barrel of the shotgun with a target. For example,
conventional shotguns typically include an aiming bead disposed at a distal end
thereof that allows a shooter to properly align the barrel of the shotgun with a
target by aligning the aiming bead with the target. Such aiming beads are
typically fixedly attached at the distal end of the shotgun and extend upwardly
from a top surface of the barrel. Further, aiming beads are typically installed on a
barrel of a shotgun by a shotgun manufacturer and are often integrally formed

with, or are permanently affixed to, the barrel.
[0004] Aftermarket sight mechanisms may be used in conjunction with
a shotgun to allow a shooter to customize the shotgun. Such aftermarket sight

mechanisms must be fitted to the barrel of the shotgun and, as a result, often
require modifications to the barrel. Barrel modifications are generally time
consuming and costly, given that such modifications often require consuitation

with or performance by a gunsmith. For example, conventional aftermarket

sights are typically placed in an area of an aiming bead. Because aiming beads
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may be formed integrally with, or are permanently affixed to, the barrel of the
shotgun, removal of the aiming bead often requires removal of material from the

barrel itself.

[0005] In addition to the cost and complexity associated with mounting
an aftermarket sight mechanism to a shotgun, many conventional aftermarket
sight mechanisms fail to provide an illuminated aiming point. As such,
conventional aftermarket sight mechanisms are difficult to use in low-light

conditions.

SUMMARY

[0006] This section provides a general summary of the disclosure, and
IS not a comprehensive disclosure of its full scope or all of its features.

[0007] A sight assembly for a shotgun is provided and may include a
housing. A light-collecting fiber may be supported by the housing and may
extend along a longitudinal axis of the housing. A lens may be supported by the
housing and may receive light from the fiber to display an aiming point. The lens
may be spaced apart and separated from a distal end of the fiber by a
predetermined distance.

[0008] In another configuration, a sight assembly for a shotgun is
provided and may include a housing. A fiber may be disposed within the
housing, may extend along a longitudinal axis of the housing, and may generate
an aiming point at a distal end of the housing. A sleeve may be attached to the
fiber and may engage the housing to position the sleeve and the fiber relative 1o

the housing.
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[0009] [In another configuration, a sight assembly for a shotgun is
provided and may include a housing. A fiber may be supported by the housing
and may extend along a longitudinal axis of the housing. A sleeve may be
attached to the fiber and may position the fiber relative to the housing. The
sleeve may be attached to the fiber via an adhesive having a lower refractive

index than the fiber.

[0010] Further areas of applicability will become apparent from the
description provided herein. The description and specific examples In this
summary are intended for purposes of illustration only and are not intended to

limit the scope of the present disclosure.

DRAWINGS

[0011] The drawings described herein are for illustrative purposes only
of selected embodiments and not all possible implementations, and are not
intended to limit the scope of the present disclosure.

[0012] FIG. 1 is a perspective view of a shotgun incorporating an

optical sight in accordance with the principles of the present disclosure;

[0013] FIG. 2 is an exploded view of the optical sight of FIG. 1 and a
partial perspective view of the shotgun;

[0014] FIG. 3 is a top view of the optical sight of FIG. 1 shown installed
on a shotgun;
[0015] FIG. 4 is a side view. of the optical sight of FIG. 1 shown

installed on a shotgun;
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[0016] FIG. 5 is a partial cross-sectional view taken along the line 5-5
of FIG. 3;

[0017] FIG. 6 is a perspective view of the optical sight of FIG. 1 shown
iInstalled on a shotgun; and

[0018] FIG. 7 is a cross-sectional view of the optical sight of FIG. 1
taken along line 7-7 of FIG. 4.

[0019] Corresponding reference numerals indicate corresponding parts

throughout the several views of the drawings.

DETAILED DESCRIPTION

[0020] Example embodiments will now be described more fully with
reference to the accompanying drawings.

[0021] Example embodiments are provided so that this disclosure will
be thorough, and will fully convey the scope to those who are skilled in the art.
Numerous specific details are set forth such as examples of specific
components, devices, and methods, to provide a thorough understanding of

embodiments of the present disclosure. It will be apparent to those skilled in the

art that specific details need not be employed, that example embodiments may

be embodied in many different forms and that neither should be construed to limit

the scope of the disclosure. In some example embodiments, well-known

processes, well-known device structures, and well-known technologies are not
described In detall.
[0022] The terminology used herein is for the purpose of describing

particular example embodiments only and is not intended to be limiting. As used
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herein, the singular forms "a,” "an," and "the" may be intended to include the
plural forms as well, unless the context clearly indicates otherwise. The terms
"comprises," "comprising," “including,” and “having,” are inclusive and therefore
specify the presence of stated features, integers, steps, operations, elements,
and/or components, but do not preclude the presence or addition of one or more
other features, integers, steps, operations, elements, components, and/or groups
thereof. The method steps, processes, and operations described herein are not
to be construed as necessarily requiring their performance in the particular order
discussed or illustrated, unless specifically identified as an order of performance.
It is also to be understood that additional or alternative steps may be employed.
[0023] When an element or layer is referred to as being "on," “engaged
to,” "connected to," or "coupled to" another element or layer, it may be directly
on, engaged, connected or coupled to the other element or layer, or intervening
elements or layers may be present. In contrast, when an element is referred to
as being "directly on," “directly engaged to,” "directly connected to," or "directly
coupled to" another element or layer, there may be no intervening elements or
layers present. Other words used to describe the relationship between elements
should be interpreted in a like fashion (e.g., “between” versus “directly between,”
“adjacent” versus “directly adjacent,” etc.). As used herein, the term "and/or"
includes any and all combinations of one or more of the associated listed items.
[0024] Although the terms first, second, third, etc. may be used herein
to describe various elements, components, regions, layers and/or sections, these
elements, components, regions, layers and/or sections should not be limited by

these terms. These terms may be only used to distinguish one element,
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component, region, layer or section from another region, layer or section. Terms
such as “first,” “second,” and other numerical terms when used herein do not
imply a sequence or order unless clearly indicated by the context. Thus, a first
element, component, region, layer or section discussed below could be termed a
second element, component, region, layer or section without departing from the
teachings of the example embodiments.

[0025] Spatially relative terms, such as “inner,” “outer,” "beneath,”
"below," "lower," "above," "upper," and the like, may be used herein for ease of
description to describe one element or feature's relationship to another
element(s) or feature(s) as illustrated in the figures. Spatially relative terms may
be intended to encompass different orientations of the device in use or operation
in addition to the orientation depicted in the figures. For example, if the device In
the figures is turned over, elements described as "below" or "beneath” other
elements or features would then be oriented "above" the other elements or
features. Thus, the example term "below" can encompass both an orientation of
above and below. The device may be otherwise oriented (rotated 90 degrees or
at other orientations) and the spatially relative descriptors used herein interpreted
accordingly.

[0026] With reference to the figures, an optical sight 10 is provided for
use in conjunction with a shotgun 12. The optical sight 10 may be releasably
secured to the shotgun 12 and may include a housing 14 and an illumination
device 16. The housing 14 may position the illumination device 16 relative to the
shotgun 12 to aid a shooter in properly aligning the shotgun 12 with a target (not

shown). While the optical sight 10 is described and shown as being used In
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conjunction with a shotgun 12, the optical sight 10 could be used in conjunction
with any firearm for use in properly aligning the firearm with a target.

[0027] With particular reference to FIGS. 2-5, the housing 14 may
include a main body 18 having a pair of depending flanges 20, a bottom surface
22, and an arcuate surface 24 defining the overall shape of the housing 14. The
main body 18 may also include a series of windows or openings 26 extending
generally through the main body 18 at the arcuate surface 24. The openings 26
may Include a substantially oval shape and may extend completely through the
main body 18 such that the openings 26 are in communication with an interior 28
of the main body 18. While the openings 26 are shown and described as
including a substantially oval shape, the openings 26 could include virtually any
shape to permit communication between an area generally outside of the arcuate
surface 24 and the interior 28 of the main body 18 to permit ambient light to enter
the interior 28 of the housing 14 via the openings 26.

[0028] The main body 18 may additionally include an opening 30

disposed at a first end 32 of the main body 18. The opening 30 may include a
substantially circular shape and may define a stop 34 for interaction with a
portion of the illumination device 16, as will be described in greater detail below.

The main body 18 may also include a stop 36 that is spaced apart and separated
from the stop 34 by a predetermined distance (X; FIG. 5). The stop 36 may
interact with a portion of the illumination device 16 to position the illumination
device 16 relative to the main body 18 of the housing 14.

[0029] A pocket 38 may be disposed at a second end 40 of the main

body 18 and may extend generally into the main body 18 towards the first end
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32. The pocket 38 may be formed into the main body 18 such that the pocket 38
extends at least partially through the bottom surface 22 of the housing 14 (FIG.
2) and may include a generally arcuate inner surface 42 at a top portion thereof.
While the pocket 38 is described as including a substantially arcuate inner
surface 42, the pocket 38 could include virtually any shape that accommodates
an existing aiming bead 44 of the shotgun 12.

[0030] Once the housing 14 is installed on the shotgun 12, the existing
aiming bead 44 may be at least partially received within the pocket 38 to allow
the housing 14 to be attached to the shotgun 12 without having to remove the
existing aiming bead 44. Furthermore, allowing the aiming bead 44 to engage at
least a portion of the pocket 38 at the arcuate inner surface 42 allows the existing
aiming bead 44 to properly position the housing 14 relative to the shotgun 12,
and allows the existing aiming bead 44 to react recoil accelerations imparted
upon the sight 10 during firing. Properly positioning the housing 14 relative to the
shotgun 12 allows the housing 14 to properly position the illumination device 16
relative to the shotgun 12, thereby improving the effectiveness and reliability of
the optical sight 10.

[0031] The flanges 20 may extend generally away from the main body
18 of the housing 14 and may be positioned relative to the main body 18 such
that the flanges 20 flank a barrel rib 46 of the shotgun 12 when installed. The
flanges 20 may include an outer surface 48, an inner surface 50, and a series of

threaded bores 52. The inner surface 50 may be formed substantially

perpendicular to the bottom surface 22 of the housing 14 while the outer surface

48 may be formed at an angle relative to the bottom surface 22 of the housing
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14. In one configuration, the angle is less than ninety degrees (90°). Regardless

of the angle of the outer surface(s) 48, the threaded bores 52 extend at an angle
and generally towards the bottom surface 22 of the housing 14. For example,
the threaded bores 52 may extend along a hypothetical axis (Q; FIG. 7), whereby
the axes (Q) associated with bores 52 disposed on opposite sides of the barrel
rib 46 are intersecting.

[0032] The threaded bores 52 may respectively and threadably receive
set screws 54 that are movable between a retracted position and an extended
position. The set screws 54 are in the retracted position when the set screws 54
are spaced apart and separated from the barrel rib 46 and are in the extended or
engaged position when the set screws 54 are rotated sufficiently relative to the
threaded bores 52 such that the set screws 54 contact the barrel rib 46.
Because the threaded bores 52 and, thus, the set screws 54 are positioned at an
angle relative to the bottom surface 22 of the housing 14, rotating the set screws
54 into the engaged position such that the set screws 54 contact the barrel rib 46
causes a downward force to be applied on the housing 14 in a (Y) direction
shown in FIG. 7. Applying a force on the housing 14 in the (Y) direction causes
the housing 14 to move into closer engagement with the barrel rib 46, thereby
securably attaching the housing 14 to the barrel rib 46 and restricting relative
movement between the housing 14 and the barrel rib 46.

[0033] The bottom surface 22 of the housing 14 generally opposes a
top surface 56 of the barrel rib 46 when the housing 14 is attached to the barrel
rib 46. The bottom surface 22 may include one or more recesses 58 formed

therein for respectively receiving a magnet 60 in each recess. The magnets 60
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may be fixedly attached to the main body 18 of the housing 14 within the
recesses 58 by a suitable epoxy, for example, and may magnetically engage the
top surface 56 of the barrel rib 46 to retain the housing 14 in contact with the
barrel rib 46 when the housing 14 is attached to the shotgun 12.

[0034] With particular reference to FIGS. 2 and 5, the illumination
device 16 is shown to include a fiber optic 62, a lens 64, and a sleeve 66. The
fiber optic 62 may be a clad fiber optic that is heat and chemical resistant to
prevent the fiber optic 62 from being damaged by environmental conditions, gun
cleaning solvents, or lubricants at the openings 26 of the housing 14. The fiber
optic 62 may be received generally within the interior 28 of the housing 14 and
may be exposed at each of the openings 26 to allow the fiber optic 62 to receive
ambient light at each opening 26.

[0035] The lens 64 may be received generally within the opening 30
and may engage the stop 34 to position the lens 64 relative to the housing 14. In
one configuration, the lens 64 may be a sapphire ball lens that engages the stop
34 to position the ball lens 64 relative to the opening 30 and, thus, relative to the
housing 14. As shown in FIG. 5, the ball lens 64 may at least partially extend

from the first end 32 of the housing 14 and may be at least partially received

within the housing 14.

[0036] The sleeve 66 may be fixedly attached to one end of the fiber
optic 62 such that a first end 68 of the sleeve 66 is substantially coplanar and
flush with a distal end 70 of the fiber optic 62. Positioning the first end 68 of the
sleeve 66 relative to the distal end 70 of the fiber optic 62 such that the ends 68,

70 are substantially flush allows the sleeve 66 to properly position the fiber optic

10
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62 relative to the housing 14 by allowing the sleeve 66 to contact the housing 14

at stop 36. Specifically, positioning the first end 68 of the sleeve 66 relative to
the distal end 70 of the fiber optic 62 allows a second end 72 of the sleeve 66 to
contact the stop 36, thereby positioning the sleeve 66 and, thus, the fiber optic
62, relative to the housing 14.

[0037] Positioning the sleeve 66 and, thus, the fiber optic 62, relative to
the housing 14 by engaging the sleeve 66 with the stop 36 allows the distal end
70 of the fiber optic 62 to be consistently and reliably positioned relative to the
lens 64. Consistently and reliably positioning the distal end 70 of the fiber optic
62 relative to the lens 64 establishes a predetermined distance Z (FIG. 5)
between the distal end 70 of the fiber optic 62 and the lens 64 to reliably and
repeatably create an aiming point 74 via the lens 64 with light from the fiber optic
62. The distance (Z) defines a predetermined gap 76 located between the distal
end 70 of the fiber optic 62 and the lens 64. Light from the fiber optic 62 Is
received by the lens 64 to aliow the lens 64 to generate the aiming point 74 with
a consistent size, shape and illumination.

[0038] The sleeve 66 may be attached to the fiber optic 62 such that
the sleeve 66 generally surrounds an outer diameter of the fiber optic 62. In one
configuration, the sleeve 66 is attached to the fiber optic 62 via an adhesive 65
having a mismatched refractive index. Specifically, the adhesive 65 may have a
different refractive index than does the fiber optic 62 to minimize light loss from
the fiber optic 62 at the sleeve 66. While the adhesive 65 is described as being

associated with the sleeve 66, the adhesive 65 could be used to fill one or more

of the openings 26 of the housing 14 to concurrently permit light to enter the

11
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housing via the openings 26 and protect the fiber optic 62. As described above,

the adhesive 65 includes a different refractive index than the fiber optic 62 and
therefore minimizes light loss from the fiber optic 62 not only at the sleeve 66 but

also at each opening 26.

[0039] With particular reference to FIGS. 5-7, operation of the optical
sight 10 will be described in detail. The optical sight 10 may be positioned
relative to the barrel rib 46 of the shotgun 12 by first engaging the magnets 60
with the top surface 56 of the barrel rib 46. The magnets 60 maintain
engagement between the housing 14 and the barrel rib 46 during and after
instaliation. Following attachment of the magnets 60 to the barrel rib 46, the
housing 14 may be slid along the barrel rib 46 until the aiming bead 44 is
received within the pocket 38 of the housing 14. Specifically, the housing 14 may
be slid reiative to the barrel rib 46 until the aiming bead 44 contacts the arcuate
inner surface 42 of the pocket 38. The housing 14 may be additionally secured
to the barrel rib 46 by applying a rotational force to each set screw 54 to move

each set screw 54 from the retracted position to the engaged position to allow the

set screw 54 to contact the barrel rib 46 and move the housing 14 in the (Y)
direction (FIG. 7) and towards the top surface 56 of the barrel rib 46.
Specifically, each set screw 54 may be adjusted until a desired position of the
housing 14 is achieved in a direction substantially perpendicular to the
(Y) direction. Once the position of the housing 14 is properly positioned relative
to the barrel rib 46, each set screw 54 may be tightened and moved further into

the engaged position to restrict movement of the housing 14 relative to the barrel

12
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rib 46. Once the set screws 54 are in the engaged position, the housing 14 is
properly positioned relative to the barrel rib 46 and, thus, the shotgun 12.

[0040] During operation, ambient light is received at the openings 26
and is supplied to the fiber optic 62. The fiber optic 62 receives the light from the
openings 26 and causes the light to be directed generally towards the lens 64.
The lens 64 focuses the light received from the fiber optic 62 to provide the
illuminated aiming point 74 at the lens 64. The lens 64 may additionally magnify
the light received from the fiber optic 62 to generate the illuminated aiming point
74 of the desired shape, size, and illumination. The lens 64 may be a
substantially clear lens that transmits the color of the light received from the fiber
optic 62 such that the illuminating aiming point 74 includes substantially the same
color as the fiber optic 62. Because the housing 14 is properly positioned and
maintained in a fixed position relative to the barrel rib 46, the illuminated aiming
point 74 may be used to properly align a barrel 78 of the shotgun 12 relative to a
target (not shown).

[0041] While the optical sight 10 is described and shown as including
an illumination device 16 having a fiber optic 62 that supplies light to a lens 64 for
generating an illuminating aiming point 74, the optical sight 10 may additionally
include a secondary light source to supply light to the lens 64 when ambient light
conditions are low. For example, the illumination device 16 may include a tritium
lamp 80 and/or a light-emitting device (LED) 82 that supply light to the lens 64 via
the fiber optic 62 in low-ambient light conditions, or that supply light directly to the
lens 64 when placed inside the end of the fiber optic 62 closest to the lens 64.

The tritium lamp 80 and LED 82 may be used in combination with the fiber optic

13
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62 or, alternatively, may be individually used with the fiber optic 62 such that the
fiber optic 62 is associated with one of the tritium lamp 80 and the LED 82.
[0042] The foregoing description of the embodiments has been

provided for purposes of illustration and description. It is not intended to be
exhaustive or to limit the disclosure. Individual elements or features of a
particular embodiment are generally not limited to that particular embodiment,
but, where applicable, are interchangeable and can be used in a selected
embodiment, even if not specifically shown or described. The same may also be
varied in many ways. Such variations are not to be regarded as a departure from
the disclosure, and all such modifications are intended to be included within the

scope of the disclosure.

14
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CLAIMS

What is claimed is:

1. A sight assembly for a shotgun, the sight assembly comprising:
a housing;
a light-collecting fiber supported by said housing and extending
along a longitudinal axis of said housing; and
a lens supported by said housing and receiving light from said fiber
to display an aiming point, said lens being spaced apart and separated from a

distal end of said fiber by a predetermined distance.

2. The sight assembly of Claim 1, further comprising a sleeve
received proximate to said distal end of said fiber to position said fiber relative to

said housing.

3. The sight assembly of Claim 2, wherein said housing includes a
stop operable to engage said sleeve to position said sleeve relative to said

housing.

4. The sight assembly of Claim 2, wherein said sleeve is attached to

said fiber via an adhesive having a different refractive index than said fiber.

S. The sight assembly of Claim 1, wherein said fiber is a clad fiber

optic.

15
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6. The sight assembly of Claim 1, wherein said housing includes at

least one opening operable to expose said fiber along a length of said fiber.

1. The sight assembly of Claim 1, wherein said housing includes a
clearance operable to receive a bead of the shotgun, said clearance being

disposed at an opposite end of said housing than said lens.

8. The sight assembly of Claim 1, wherein said housing includes a
pair of flanges depending from a bottom surface of said housing, said pair of
flanges including an outer surface formed at an angle less than ninety degrees

(90°) relative to said bottom surface of said housing.

9. The sight assembly of Claim 1, wherein said housing includes at

least two set screws operable to engage a barrel of the shotgun.

10.  The sight assembly of Ciaim 9, wherein said at least two set screws
are movable from a disengaged position removed from contact with the barrel of

the shotgun to an engaged position contacting the barrel of the shotgun, said at
least two set screws moving between said disengaged position and said

engaged position along an axis formed at an angle relative to a bottom surface of

sald housing.

11.  The sight assembly of Claim 1, wherein said housing includes at
least one magnet disposed at a bottom surface thereof, said at least one magnet

operable to selectively attach said housing to a barrel of the shotgun.

16
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12.  The sight assembly of Claim 1, wherein said lens is a sapphire ball

lens.

13.  The sight assembly of Claim 12, wherein said ball lens extends at

least partially from a distal end of said housing.

#420664
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