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Description

BACKGROUND

[0001] Aspects of the disclosure relate in general to
the display of aiming and target selection information
through a rifle scope.
[0002] Current military tactics call for combat snipers
to work in close coordination with a spotter as part of a
sniper team. The spotter provides protection and situa-
tional awareness for the sniper, since the sniper must
devote substantial energy and attention to positioning
the sniper rifle for an effective shot. Oftentimes, the spot-
ter uses a targeting computer that is designed to provide
aiming information appropriate for the sniper rifle being
used. Some targeting computers provide the observer
with a video feed of the target environment and compute
aim point adjustments based on the wind, distance to
target, target movement and the ballistic characteristics
of the rifle being used.
[0003] When utilizing such a targeting computer, the
spotter typically provides the sniper with a verbal descrip-
tion of the intended target as well as a vertical and hori-
zontal adjustment factor. The sniper then manually
moves the scope of the sniper rifle to reflect the vertical
and horizontal adjustment factor. Once the scope is ad-
justed, the sniper can sight the target with the scope ret-
icle for an accurate shot. However, this process requires
the sniper to remove his/her hands from the firing posi-
tion, which may cause the rifle to shift on the rifle support.
This process may also require the sniper to momentarily
take their eyes off the target in order to make manual
adjustments. Communicating targeting information ver-
bally between the spotter and the sniper can also gen-
erate noise and distractions that can give away the snip-
er’s position.
[0004] US8468930B and US2005/0039370 A disclose
rifle scope systems that allow adjustment of the point-of-
aim of a scope while a shooter maintains the shooting
posture and the scope sight picture.

BRIEF SUMMARY

[0005] According to claim 1 of the present invention,
an assembly for securely mounting a rifle scope display
adapter (RDA) to the front of a scope body, the scope
body having a threaded interior surface and an external
surface, includes a first ring configured to be coupled to
the RDA and the scope body. The first ring includes a
threaded exterior surface that is configured to mate with
the threaded interior surface of the scope body. The first
ring is configured to be coupled to the RDA such that the
first ring can rotate around a center axis of the first ring.
The assembly also includes a second ring configured to
be coupled to the RDA and scope body. The second ring
is configured such that the external surface of the scope
body fits within the second ring. The second ring is con-
figured to cause radial pressure to be exerted against

the external surface of the scope body.
[0006] According to claim 9 of the present invention, a
method for securely mounting a rifle scope display adapt-
er (RDA) to the front of a scope body, the scope body
having a threaded interior surface and an external sur-
face, includes coupling a first ring to the RDA and the
scope body. The first ring includes a threaded exterior
surface that is configured to mate with the threaded in-
terior surface of the scope body. The first ring is config-
ured to be coupled to the RDA such that the first ring can
rotate around a center axis of the first ring. The method
also includes coupling a second ring to the RDA and
scope body. The second ring is configured such that the
external surface of the scope body fits within the second
ring. The second ring is configured to cause radial pres-
sure to be exerted against the external surface of the
scope body.
[0007] In some embodiments, one or more of the fol-
lowing features may also be included in any combination
and without limitation. The RDA may include at least one
optical component, and the first ring may be configured
to be coupled to the RDA such that the first ring can rotate
around a center axis of the first ring independent from
rotation of the at least one optical component of the RDA.
The second ring may include a collet having an interdig-
itated pattern. The second ring may include an outer ring
with a flange and a threaded surface, where the flange
may have substantially a same inside diameter as an
outside diameter of the scope body. The flange may be
configured to exert force against a collet as the threaded
surface of the second ring is mated with a corresponding
threaded surface. A third ring may be present with a
sloped surface that translates the force exerted against
the collet by the flange into the radial pressure to be ex-
erted against the external surface of the scope body. The
first ring may be configured to position the RDA flush with
a front surface of the scope body when the threaded ex-
terior surface of the first ring is mated with the threaded
interior surface of the scope body, such that at least one
optical component of the RDA is perpendicular to a radial
axis of the scope body. A spacer ring may also be present
having a first portion configured to mate with a uniform
threaded internal surface of the RDA, and a second por-
tion configured to accommodate scope bodies of varying
diameters. The second ring may be configured to be cou-
pled to the RDA through one or more additional assembly
components. The radial pressure exerted against the ex-
ternal surface of the scope body may prevent the RDA
from rotating relative to the scope body.

BRIEF DESCRIPTION OF THE DRAWINGS

[0008] For a more complete understanding of this in-
vention, reference is now made to the following detailed
description of the embodiments as illustrated in the ac-
companying drawings, in which like reference designa-
tions represent like features throughout the several views
and wherein:
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FIG. 1A is a block diagram of an example rifle scope
display adapter.

FIG. 1B is a perspective diagram of an example rifle
scope display adapter.

FIG. 1C is an oblique, left-side view of an example
rifle scope display adapter.

FIG. 1D is a frontal view of an example rifle scope
display adapter.

FIG. 2A is a block diagram of an example rifle scope
display adapter depicted relative to components of
a rifle scope to which the adapter is affixed.

FIG. 2B is a perspective diagram depicting a rifle
scope to which an example rifle scope display adapt-
er is affixed.

FIG. 2C is block diagram of a rifle scope display
adapter that shows a magnified view of certain
adapter components, and depicts a path of light rel-
ative to these components.

FIG. 2D is a block diagram that shows an example
light path relative to components of a rifle scope dis-
play adapter and components of a rifle scope to
which the adapter is affixed.

FIG. 3 is a diagram showing example paths of light
rays within a rifle scope display adapter.

FIG. 4 illustrates one example of a view provided by
a traditional rifle scope.

FIG. 5A illustrates an RDA control and a view through
a rifle scope with an uncalibrated RDA, according to
some embodiments.

FIG. 5B illustrates a rotationally aligned virtual cross-
hairs that needs to be vertically and/or horizontally
aligned, according to some embodiments.

FIG. 5C illustrates a rotationally and vertically
aligned virtual crosshairs that needs to be horizon-
tally aligned, according to some embodiments.

FIG. 5D illustrates a set of virtual crosshairs that are
rotationally, vertically, and horizontally aligned with
the crosshairs of the rifle scope, according to some
embodiments.

FIG. 6A illustrates an RDA control and a view through
a rifle scope for calibrating the zoom function of an
RDA, according to some embodiments.

FIG. 6B illustrates an example of a fully calibrated

RDA, according to some embodiments.

FIG. 7A illustrates virtual symbols for gauging the
precision of a windage calculation relative to a target,
according to some embodiments.

FIG. 7B illustrates the visual elements of FIG. 7A
after they have graphically converged, according to
some embodiments.

FIG. 8A illustrates the chevron-style visual elements
relative to the silhouette in FIGS. 7A-7B, according
to some embodiments.

FIG. 8B illustrates a visual element in the form of a
circle surrounding the silhouette, according to some
embodiments.

FIG. 9 illustrates a view of the target area through
an RDA, according to some embodiments.

FIG. 10 illustrates a plurality of different targeting ret-
icles that can be selected by the shooter during the
configuration phase for the RDA, according to some
embodiments.

FIG. 11A illustrates a block diagram of an electrical
system for an RDA, according to some embodi-
ments.

FIG. 11B illustrates a block diagram of a second elec-
trical system for an RDA, according to some embod-
iments.

FIG. 12 illustrates a flowchart of a method for dis-
playing firing solutions using a display adapter that
is configured to mount to a frame of a rifle scope,
according to some embodiments.

FIGS. 13A-13D illustrate various views of one em-
bodiment of an RDA assembly, according to some
embodiments.

FIG. 14 illustrates an outside view and an inside view
of the inner ring, according to some embodiments.

FIG. 15 illustrates an outside view and an inside view
of the spacer, according to some embodiments.

FIG. 16 illustrates a collet, according to some em-
bodiments.

FIG. 17 illustrates an outside view and an inside view
of an outer ring, according to some embodiments.

FIG. 18 illustrates an RDA mount assembly for a
large scope body, according to some embodiments.

3 4 



EP 3 280 969 B1

4

5

10

15

20

25

30

35

40

45

50

55

FIG. 19 illustrates an RDA mount assembly for a
smaller scope body, according to some embodi-
ments.

FIG. 20 illustrates a flowchart of a method for secur-
ing and RDA to a scope body, according to some
embodiments.

[0009] In the appended figures, similar components
and/or features may have the same reference label. Fur-
ther, various components of the same type may be dis-
tinguished by following the reference label by a dash and
a second label that distinguishes among the similar com-
ponents. If only the first reference label is used in the
specification, the description is applicable to any or all of
the similar components having the same first reference
label irrespective of the second reference label.

DETAILED DESCRIPTION OF THE INVENTION

[0010] Several illustrative embodiments of a rifle scope
display adapter will now be described with respect to the
accompanying drawings, which form a part of this disclo-
sure. While particular rifle scope display adapter imple-
mentations and embodiments are described below, other
embodiments and alternative designs may be made with-
out departing from the scope of the disclosure or the spirit
of the appended claims.
[0011] According to some embodiments, a lightweight,
compact rifle scope display adapter can be configured
to be securely affixed to a rifle scope in front of the scope’s
objective lens. When attached to a rifle scope, the "rifle
scope display adapter" (hereinafter also referred to in-
terchangeably as a "display adapter" and/or an "adapt-
er") can be operated to supplement the rifle scope view
of the target by displaying aim point and/or trajectory in-
formation computed by a ballistic computer for a selected
target. Specifically, the rifle scope display adapter can
provide aim point information in the form of illuminated
symbology that overlays the target view seen through
the eyepiece of the scope. The adapter provides the sym-
bology in such a way that it overlays the view provided
by the rifle scope optics, without impeding a sniper’s view
of the target environment. In a simple form, the adapter
enables a conventional scope to be operated as a "red
dot" scope without any modification other than attach-
ment of the adapter to the scope to the end of the rifle
scope.
[0012] The rifle scope display adapter can be config-
ured as a small and lightweight unit that can be tightly
fastened to the front end of conventional magnifying rifle
scopes without requiring any scope modification. A me-
chanical mounting fixture coupled to the adapter allow
the adapter to be quickly attached to and removed from
the rifle scope without equipment such as wrenches or
screwdrivers. Additionally or alternatively, the rifle scope
display adapter may include components for mounting
the adapter immediately in front of a rifle scope objective

lens in such a way that the adapter is coupled to and
supported by the rifle itself, without being affixed to the
scope. This disclosure primarily describes and illustrates
embodiments of the rifle scope display adapter that in-
clude components for affixing the adapter directly to a
rifle scope. However, in view of these descriptions and
drawings, the design of alternative rifle scope adapter
embodiments that facilitate direct mounting to a rifle
would be readily apparent to one of ordinary skill in the
art, and are therefore within the scope of this disclosure.
[0013] The rifle scope display adapter may include op-
tical elements, processing circuitry, mounting hardware,
electrical connectors, and cabling. The rifle scope display
adapter may also include light emitting circuitry. The il-
lumination source of the symbology that overlays the im-
age viewed through the rifle scope may be considered
light emitting circuitry, according to some embodiments.
The light emitting circuitry provides front lighting of a liquid
crystal on silicon element that includes numerous reflec-
tive pixels, each of which can reflect incident light in a
manner that can be varied by an electrical control signal.
Within the rifle scope display adapter, the location, inten-
sity, color and shape of aim point symbology and/or video
images is controlled by electric signals that vary the re-
flection provided by individual liquid crystal on silicon
(LCOS) reflective elements. By activating a particular
combination of reflective elements while other reflective
elements are inactive, the adapter projects and direction-
ally controls light for illuminating a symbol or video image
viewable through the scope. The rifle scope optics focus
this projected light in such a way that it appears as over-
laying the image of the target or other scene viewed
through the scope.
[0014] While mounted in front of or attached to the rifle
scope, the display adapter can be communicatively cou-
pled to a targeting or ballistic computer wirelessly or by
way of a connecting cable. The display adapter can be
coupled to the computer regardless of whether the com-
puter is also mounted on the rifle or detached and inde-
pendently manipulated by a spotter or working in coop-
eration with a sniper.
[0015] The communicative coupling enables the dis-
play adapter to receive aim point and trajectory informa-
tion computed by a ballistic computer. The aim point in-
formation may include an aim point displacement relative
to the rifle scope reticle. In this case, processing circuitry
within the adapter controls a combination of LCOS optical
reflective elements so that light reflected from the LCOS,
when focused at the rifle scope eyepiece, will be seen to
reflect the specified offset relative to the reticle.
[0016] Alternatively or additionally, the optical system
may receive raw image data through the connecting ca-
ble. The image data may consist of raw or compressed
pixilation data for the display of symbology, video, or still
images. The processing circuitry then sets control signals
for the LCOS reflective elements so that each signal re-
flects the corresponding pixel value in the data.
[0017] The rifle scope display adapter may project an
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aim point indicator symbol so that it is observed as a
small illuminated dot that overlays the natural image of
the target. In this way, the shooter can move the rifle to
place the projected aim point indicator on the target in-
stead of the aim point of the rifle scope. By moving the
rifle in this way, the shooter can compensate for the com-
puted effect of windage and/or bullet drop without adjust-
ing the scope, looking away from the scope image,
changing his/her grip on the rifle, and/or manipulating a
ballistic computer.
[0018] FIG. 1A is a generalized block diagram showing
an examplary configuration of certain light emitting com-
ponents, optical components, and circuitry in the rifle
scope display adapter 40, according to some embodi-
ments. FIG. 1A is intended to be viewed in conjunction
with FIGS. 1B-1D, which will be described together with
FIG. 1A. FIG. 1B is a perspective diagram of the rifle
scope display adapter 40 from a vantage point to the front
and left of the adapter. FIG. 1C is an oblique view of the
rifle scope adapter 40 as seen from the left side of the
adapter. FIG. 1D is a frontal view of the adapter 40. FIGS.
1A-1D depict the rifle scope display adapter 40 in a stan-
dalone condition in which it is not attached to a rifle scope
or other rifle mounting point.
[0019] In FIG. 1A, certain components are depicted
within a casing 44. The casing 44, which is also visible
in FIGS. 1B-1D, may surround and enclose these com-
ponents on all sides, thereby providing protection from
the elements, as well as some degree of protection from
optical noise and peripheral light that could otherwise
interfere with the quality of the images and symbols pro-
jected when the display adapter is affixed to a rifle scope.
[0020] The components depicted within the casing 44
(which are explicitly shown in FIG. 1A) include processing
circuitry 41, an LED 52, LCOS 39, diffuser (not shown in
FIG. 1A), polarizer 53, polarized beam splitter 51 (re-
ferred to hereinafter as a "first polarized beam splitter" to
differentiate it from another similar component), moving
telephoto lens 61 and reflective element 54. The moving
telephoto lens 61 provides parallax adjustment. Through
movement of a knob 94 mounted external to the casing
44 and visible in FIGS. 1B-1D, a shooter can position the
telephoto lens 61 as needed to prevent parallax from
affecting the view of the target seen through a rifle scope.
A button interface 96 explicitly depicted in FIGS. 1B and
1C provides an interface to the processing circuitry 41
so that display brightness, display mode, and other dis-
play settings can be adjusted.
[0021] The image processing circuitry 41 is also used
to control, amongst other things, the light emitted by a
light emitting diode (LED) 52. The LED 52 emits white
light that is the source of the illumination used to project
aim point symbology and video images when the display
adapter 40 is attached to a rifle scope. Light emitted by
the LED 52 is reflected by the (LCOS) 39. The LCOS 39
includes several thousand reflective crystal elements,
each of which is controlled by way of an electrical signal
generated by the processing circuitry 41. The processing

circuitry 41 controls the display of symbology or video
images by using these electrical signals to cause reflec-
tions to occur at the LCOS in such a way that the reflected
light is focused by the rifle scope optics, causing the de-
sired to appear.
[0022] In FIG. 1A, these electrical signals are repre-
sented by the solid arrow between the processing circuit-
ry 41 and the LCOS 39. The processing circuitry 41 in-
cludes a connection port 92 at which a cable can be at-
tached to connect the processing circuitry 41 to an ex-
ternal ballistic computer, targeting, and/or video gener-
ating device. The processing circuitry 41 processes aim
point and trajectory information, video data, nad/or image
data received through a cable attached to connection
port 92.
[0023] In FIGS. 1B-1D an intermediate cable 93 is de-
picted as being connected to the processing circuitry 41
at the connection port 92. The intermediate cable 93 in-
cludes a female connecting port through which an elec-
trical connection between a ballistic computer and the
processing circuitry 41 of the display adapter 40 may be
established. Other embodiments may additionally or al-
ternatively include wireless communication means, such
as a radio frequency (RF) transceiver, antenna, and/or
the like.
[0024] The processing circuitry 41 may be designed to
access aim point and trajectory information in the form
of raw data representative of an aim point symbol display
location. The display location may be specified as an
offset from a rifle scope reticle. For the purposes of this
disclosure, the rifle scope "reticle" refers to fixed cross-
hairs that are positioned at the center of a rifle scope
image, or, more generally, to the center of the image
seen through a scope. The reticle of the rifle scope may
be permanently etched into a glass element of the rifle
scope, and ma y be contrasted with the projected target-
ing image displayed by the rifle scope display adapter.
The aim point and trajectory information may alternatively
be in the form of pixel data representing an image having
an aim point symbol positioned to compensate for com-
puted windage and bullet drop.
[0025] FIG. 1A also depicts other optical components
external to the casing 44, several of which are also de-
picted in FIGS. 1B-1D. These components include a
transmissive light bar 55, an additional polarized beam
splitter 56 (hereinafter "second polarized beam splitter"),
a spherical mirror 58 and a quarter-wave plate 57. As
can be seen in FIG. 1B, the light bar 55 diametrically
traverses an annulus 60 on which the casing 44 is mount-
ed. As will be illustrated in other drawings provided here-
in, the annulus 60 is configured to extend forward of a
rifle scope’s objective lens when the display adapter 40
is affixed to the scope. When the display adapter 40 is
attached to a rifle scope, an aperture in the annulus 60
allows light from the scene to pass unimpeded to the
objective lens of the scope. In this way, the optics of the
scope can focus an image of the target at the eyepiece.
[0026] A series of arrows in three dimensions is also
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shown in FIG. 1A. This series of arrows is intended to
provide a directional reference system that is consistent
across multiple different viewing angles manifested in
the drawings provided herein. These arrows (X,Y, and
Z) are presented throughout the drawings in a manner
that is consistent with respect to the components of the
rifle scope display adapter, despite the difference in view-
ing angles from one drawing to the next.
[0027] FIG. 2A is a block diagram that shows the rifle
scope display adapter 40 in a condition in which it is af-
fixed to a rifle scope 43. Other than for the fact that FIG.
2A shows the adapter 40 components relative to com-
ponents of the rifle scope 43 to which the adapter 40 is
affixed, the diagram of the display adapter 40 in FIG. 2A
is similar to the display adapter in FIG. 1A. FIG. 2B, which
is meant to be viewed in conjunction with FIG. 2A, is a
perspective diagram of the display adapter 40 of FIG. 2A
and the rifle scope 43 to which it is affixed. FIG. 2B rep-
resents a view of display adapter 40 and rifle scope 43
as seen from slightly to the front and left of the rifle scope
43.
[0028] As shown in FIGS. 2A and 2B, the rifle scope
43 includes an objective lens 75 and additional magnify-
ing lenses 80. The rifle scope 43 also includes an eye-
piece 76 through which an image of a target or scene
can be viewed. Moreover, symbols, images and video
can be projected by the display adapter 40 and focused
by the rifle scope 43 optics so as to be visible at the
eyepiece 76. The display adapter 40 can provide these
projections so that they overlay the view of the target or
occupy the entire eyepiece 76.
[0029] The rifle scope display adapter 40 shown in
FIGS. 2A and 2B is affixed to the rifle scope 43 with the
annulus 60 of the adapter 40 surrounding the sides of
the rifle scope 43 at the target end of the rifle scope 43.
A portion of the annulus 60 extends slightly forward of
the objective lens 75, in the direction of the target (x-
direction, as shown by the dashed arrow). Also, the light-
bar 55 traversers the aperture of the annulus 60 at a point
slightly forward of the objective lens 75. It is important to
note that several display adapter components previously
depicted in FIG. 1A are also shown in FIG. 2A, but are
too small to be labeled.
[0030] FIG. 2C includes the depiction of the rifle scope
display adapter 40 affixed to a rifle scope 43, as previ-
ously seen in FIG. 2A and 2B. FIG. 2C also shows a
magnified view of the rifle scope display adapter 40 com-
ponents enclosed by the casing 44, as well as a first
portion of a path of light emitted by the LED 52 during
illumination of an aim point symbol projected by the
adapter 40 and focused at the rifle scope eyepiece 76.
A second part of this path will be shown in FIG. 2D.
[0031] The depiction of the path of light in FIGS. 2C
and 2D is highly generalized and is not intended show
angles of incidence, reflection and refraction. As such,
these drawings should be understood as exhibiting only
an approximate path of light relative to the various com-
ponents of the rifle scope display adapter 40, as well as

depicting certain adapter components that reflect the light
within the casing 44 and certain components that transmit
the light.
[0032] For example, FIG. 2C depicts that after light is
emitted by the LED 52, it is transmitted and polarized by
the polarizer 53. As a result of the polarization of the light
that occurs at the polarizer 53, the light is reflected to-
wards the LCOS 39 at the first polarized beam splitter
51. While the processing circuitry 41 controls the reflec-
tive pixel elements of the LCOS 39, various active pixel
elements reflect the light back in the direction of the first
polarized beam splitter 51.
[0033] After being reflected at the LCOS 39, the light
is transmitted by both the first polarized beam splitter 51
and the moving telephoto lens 61. The reflective element
54 then reflects the light into the light bar 55.
[0034] FIG. 2D provides a generalized illustration of a
second portion of the path of light illustrated in FIG. 2C.
The second portion of the path of light begins at reflective
element 54, at which point the light enters the light bar
55. Thus FIG. 2D is intended to be viewed in combination
with FIG. 2C, which depicts the path of the light ray prior
to its exit from the casing 44 of the display adapter 40.
As shown in FIG. 2D, the light enters the light bar 55 after
being reflected at reflective element 54, is transmitted at
the second polarizing beam splitter 56 and is reflected
by the spherical mirror 58.
[0035] The light undergoes a polarity reversal imparted
by the quarter-wave plate 57 and is then incident on the
second polarizing beam splitter 56. The second polariz-
ing beam splitter 56 reflects the light towards the objective
lens 75 of the rifle scope. The light is incident on the
objective lens 75 near the center of the lens, while light
from the scene is incident on the objective lens 75 be-
tween the center and periphery of the lens. The magni-
fying 80 lenses of the rifle scope then refract and focus
the light projected by the display adapter 40, as well as
the light emanating from the scene. In this way, the light
projected by the display adapter 40 is brought into focus
as a symbol or image visible at the eyepiece 76 of the
rifle scope. Simultaneously, the light emanating from the
scene is brought into focus at the eyepiece 76. In this
way, a shooter is able to see a magnified view of the
target with an overlaid aim point symbol or other image
while looking through the rifle scope 43.
[0036] FIG. 3 is a schematic diagram showing the path
of light rays in the rifle scope display adapter 40 during
projection of a symbol or image visible through a rifle
scope. In FIG. 3, depiction of the light emitted by the LED
and the reflection of this light towards the LCOS 39 is
omitted in order to avoid unnecessary complication of
the drawing. Rather, the rays shown in the drawing are
intended to illustrate the path of light only after its reflec-
tion at the LCOS 39. Additionally, the light path through
the rifle scope is omitted in FIG. 3.
[0037] Although not shown, the LED 52 emits light to-
wards a polarizing beam splitter 51 that is angled 45 de-
grees relative to the path of the light. Prior to reaching
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the first polarizing beam splitter 51, the light can be po-
larized by the polarizer 53. Optionally, the light may be
diffused by a diffuser prior to reaching the first polarizing
beam splitter 51 (e.g., the diffuser is disposed between
the LED 52 and the polarizing beam splitter 51), before
or after the polarizer 53. In some embodiments the po-
larizer 53 may also act as a diffuser.
[0038] Also, a wire grid polarizer (not shown) is used
to polarize the light in such a way that it will be reflected
at the first polarizing beam splitter 51. Because of the
polarity of the light incident on the first polarizing beam
splitter 51, the beam splitter reflects the light towards the
LCOS 39 (leftwards, as viewed in FIG. 3).
[0039] The processing circuitry 41 generates electrical
control signals that cause a combination of LCOS reflec-
tive pixel elements to reflect the incident light. The LCOS
39 also reverses the polarity of the light that it reflects.
The light reflected by the LCOS 39 is reflected back to-
wards the first polarizing beam splitter 51, where it is
transmitted as a result of the polarity reversal imparted
by the LCOS 39.
[0040] After being transmitted by the first polarized
beamsplitter 51, the light propagates towards a moving
telephoto lens 61 that provides parallax adjustment. The
light is divergently refracted by the telephoto lens 61 in
a manner that provides compensation sufficient to pre-
vent parallax from affecting the rifle scope view.
[0041] Subsequent to being transmitted by the tele-
photo lens 61, the light is incident on a reflective element
54 that is disposed at an angle that is approximately 45
degrees from parallel to the path of the light. The reflec-
tion of the light by the reflective element 54 causes an
approximately 90 degree change in direction of the light.
Following reflection, the light propagates through light
bar 55. The light bar 55 may be shaped as a rectangular
prism formed of a transmissive material that surrounds
a second polarized beam splitter 56.
[0042] The second polarized beam splitter 56 is dis-
posed within the light bar 55, and is approximately cen-
tered with respect to the circular aperture (not shown in
FIG. 3) of the annulus. By being centered with respect
to the circular aperture, the second polarizing beam split-
ter 56 is disposed so that it will coincide with an extended
optical axis (not explicitly labeled) of the rifle scope 43 to
which the adapter 40 is affixed. That is, the second po-
larizing beam splitter 56 will be disposed directly in front
of the center of the rifle scope objective lens (not shown
in FIG. 3).
[0043] As a result of the polarity of the light when re-
flected at reflective element 54, the light is transmitted
by the second polarizing beam splitter 56 and is incident
on the spherical mirror 58 disposed at the end of the light
bar 55 opposite the reflective element 54. The spherical
mirror 58 reflects the light towards the second polarizing
beam splitter 56 and reverses the polarity of the light.
Also, a quarter-wave plate 57 is disposed between the
second polarizing beam splitter 56 and the spherical mir-
ror 58. The quarter-wave plate reverses the polarity of

the light.
[0044] As a result of the polarity reversal imparted by
the quarter-wave plate 57, the second polarizing beam
splitter 56 reflects the light, causing a 90 degree change
in direction. As can be seen in FIG. 3, the light rays are
effectively collimated by the reflection that occurs at the
spherical mirror 58 and second polarizing beam splitter
56. These collimated light rays are then incident at the
objective lens of the rifle scope (not shown), which trans-
mits and refracts the rays towards the optical eyepiece
in the manner depicted in FIG. 2D.

RIFLE SCOPE DISPLAY

[0045] FIG. 4 illustrates one example of a view 402
provided by a traditional rifle scope. The view 402 shows
a view of a long range target area 410 as seen through
the eyepiece of a standalone magnifying rifle scope prior
to installation of the rifle scope display adapter described
herein. Shooting accurately at long ranges is not as sim-
ple as lining up a crosshair 408 with a target in the target
area 410. For example, the environment between the
rifle scope and the target area 410 may include strong
crosswinds. Additionally, long-range shots need to take
the effect of gravity into account, which causes a shot to
drop between the rifle and the target area 410. A mag-
netic heading of the rifle may also affect long-range shots.
A shot taken under these circumstances would drop and
move to the right because of the strong left crosswind
and effect of gravity over the lengthy distance to the target
area 410.
[0046] Thus, to accurately hit targets in the target area
410 when using the standalone rifle scope shown in FIG.
4, a shooter would need to approximate an aimpoint
above and to the left of the target. The shooter could
approximate the aimpoint based on an estimation of the
strength of the left cross-wind and the distance to the
target area 410. The shooter could then use the aimpoint
by manually aligning the crosshair above and to the left
of the target. However, this methodology is very impre-
cise. The shooter could achieve better results by me-
chanically adjusting the rifle scope downwards and to the
right using manual windage and elevation knobs that are
included in most modern rifle scopes. However, making
these mechanical adjustments can delay the shot and
complicate the aiming process because the shooter’s
hands must be removed from the weapon, and may re-
quire the shooter to remove their eyes from the rifle
scope, thus taking their eyes off the target. Also, the me-
chanical adjustment can only be as precise as the shoot-
er’s mental estimation of the necessary wind and eleva-
tion compensation.
[0047] Alternatively, the shooter or an assisting spotter
could use a ballistic computer in conjunction with a laser
rangefinder to compute a compensatory scope adjust-
ment. The shooter would then mechanically adjust the
rifle scope downwards and to the right by an amount
equivalent to the computed adjustment. The adjustment
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to the scope would cause the rifle to actually be pointed
above and to the left of the target, while the crosshair is
seen as visually aligned with the target to the shooter’s
eye. Although this methodology is precise, it still requires
that the shooter’s hands be removed from the weapon
and the shooter’s eyes to be removed from the target
prior to the shot being taken.
[0048] In addition to illustrating the view 402 of the tar-
get area 410 provided by the traditional rifle scope, FIG.
4 also illustrates markings that may be included as part
of a rifle scope. For example, a crosshair 408 may be
provided at the center of the rifle scope to indicate a bore-
sighted aimpoint. Windage tick marks 404 may be used
to help the shooter adjust for windage calculations/esti-
mations. Elevation tick marks 406 may be provided to
help the shooter adjust for bullet drop due to gravity. The
crosshair 408, the windage tick marks 404, and/or the
elevation tick marks 406 may be permanently etched into
a glass element of the rifle scope, or alternatively may
be implemented using visible wire elements inside the
rifle scope. In either case, the crosshair 408, the windage
tick marks 404, and/or the elevation tick marks 406 of
the rifle scope may be permanently affixed to the rifle
scope, and may be adjusted by windage and/or elevation
knobs coupled to the outside frame of the rifle scope.
These permanent markings in the rifle scope may be re-
ferred to herein as "visual rifle scope elements."
[0049] In order to provide a more integrated and accu-
rate method for compensating for long-range effects of
a rifle shot, the embodiments described herein for a rifle
scope display adapter (RDA) may project information
and/or symbols onto the optical elements of the RDA
such that the information and/or symbols are clearly and
immediately visible to the shooter through the rifle scope.
As will be described below, windage, elevation, azimuth
angles, tilt angles, and/or rotation ("cant") angles can be
automatically measured in real time and displayed
through the RDA to the shooter. A ballistic computer can
use each of these measurements as inputs to generate
a targeting solution that moves a virtual targeting reticle
to a compensated location. The shooter can align the
compensated location of the virtual targeting reticle
through the rifle scope with the target in the target area
for an accurate shot without removing his/her eyes from
the target and without manually adjusting the windage/el-
evation knobs of the rifle scope.
[0050] In some embodiments, the RDA can be me-
chanically attached to the end of the rifle scope opposite
the shooter’s eyepiece. As described in detail above, the
optical components of the RDA can display text and/or
symbology through the optics of the rifle scope such that
they are visible to the shooter. However, in order to en-
sure that the displayed symbology is properly scaled and
aligned with the visual rifle scope elements, a calibration
procedure can first be performed on the RDA as follows.
[0051] FIG. 5A illustrates an RDA control 502 and a
view 510 through a rifle scope with an uncalibrated RDA,
according to some embodiments. The RDA control 502

may be physically positioned on the side of the RDA as
depicted in FIG. 1B (96). The RDA control 502 may in-
clude a button 504 with a plus symbol, a button 508 with
a minus symbol, and a button 506 with a square symbol.
Each of these buttons 504, 506, 508 can be used to adjust
the text and/or symbols projected by the RDA during the
calibration procedure. As used herein, visual elements
projected by the RDA through the rifle scope may be
referred to as "virtual" elements or symbols as opposed
to the visual rifle scope elements that are also visible to
the shooter through the rifle scope.
[0052] Because the RDA connects to the cylindrical
end of the rifle scope, it is likely that a virtual crosshairs
514 will need to be rotated in order to align rotationally,
horizontally, and/or vertically with the crosshairs 516 of
the rifle scope. Instead of requiring the shooter to phys-
ically rotate the RDA on the end of the scope to align the
virtual crosshairs 514, the rotational alignment can be
performed electronically using the RDA control 502. For
example, pressing button 504 can rotate the virtual cross-
hairs 514 counterclockwise, while pressing button 508
can rotate the visual crosshairs 514 clockwise. Button
506 can be pressed when the rotational alignment of the
virtual crosshairs 514 is complete. Graphically, the RDA
can display a set of coordinates 512 that shows a position
of the virtual crosshairs during the calibration procedure.
[0053] It will be understood that the buttons of the RDA
control 502 are merely exemplary and not meant to be
limiting. Other embodiments may use alternative types
of controls, such as alpha-numeric keypads, touch
screens, wireless controls, and/or the like.
[0054] FIG. 5B illustrates a rotationally aligned virtual
crosshairs 514 that needs to be vertically and/or horizon-
tally aligned, according to some embodiments. By press-
ing button 506, the calibration procedure can next move
to a vertical alignment phase. The functions of button 504
and button 508 can change from rotating the virtual cross-
hairs 514 clockwise/counterclockwise, and instead can
shift the virtual crosshairs 514 vertically up/down. By
pressing button 506, the shooter can indicate that the
vertical alignment is complete. FIG. 5C illustrates a rota-
tionally and vertically aligned virtual crosshairs 514 that
needs to be horizontally aligned, according to some em-
bodiments. Similar to the process described above,
pressing 504 and button 508 can horizontally shift the
virtual crosshairs 514 to the left/right. FIG. 5D illustrates
a set of virtual crosshairs 514 that are rotationally, verti-
cally, and horizontally aligned with the crosshairs 516 of
the rifle scope.
[0055] The entire calibration procedure can be per-
formed by visually aligning the virtual crosshair hairs 514
with the permanent crosshairs 516 of the rifle scope.
Thus, the RDA can be quickly attached to the end of the
rifle scope without complicated or precise installation pro-
cedures. Instead, the positioning of the RDA can be per-
formed electronically without special tooling and without
extensive training. Furthermore, this calibration proce-
dure allows the RDA to be used on a wide variety of rifle
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scopes without requiring specific software and/or hard-
ware to accommodate each type of crosshair that may
be available.
[0056] FIG. 6A illustrates an RDA control 502 and a
view 510 through a rifle scope for calibrating the zoom
function of an RDA, according to some embodiments. In
order to accurately display adjustments to windage and
elevation, the zoom factor of the rifle scope must be
aligned with the zoom factor of the symbols and text dis-
played by the RDA. After aligning the virtual crosshairs
514 using the process described above, the zoom factor
may be calibrated by aligning the tick marks 602 of the
RDA with the tick marks 606 of the rifle scope. During
this procedure, button 504 may be used to magnify the
RDA display, while button 508 may be used to zoom out
the RDA display. Again, the tick marks 602 of the RDA
can be aligned with the tick marks 606 of the rifle scope
visually without the need of special equipment. When the
tick marks are aligned, the shooter can press button 506
to end this phase of the calibration procedure. FIG. 6B
illustrates an example of a fully calibrated RDA, where
the virtual crosshairs 514 are aligned with the crosshairs
of the rifle scope, and the zoom factor of the RDA is
aligned with the zoom factor of the rifle scope.
[0057] Once the RDA is calibrated with a properly bore-
sighted rifle scope, the virtual crosshairs of the RDA can
later be used to calibrate the crosshairs of the rifle scope.
There is some drift or hysteresis in the windage and el-
evation adjustment knobs of many rifle scopes. The phys-
ical shock of each rifle shot may cause some physical
movement of the crosshairs due to this inaccuracy inher-
ent in mechanical adjustment knobs. Normally, shooters
would have to re-bore sight their rifle after every 10 to 20
shots. Instead, the shooter can follow the reverse proce-
dure described above, and align the crosshairs of the
rifle scope with the displayed virtual crosshairs of the
RDA through manual adjustment.
[0058] FIG. 7A illustrates virtual symbols for gauging
the precision of a windage calculation relative to a target,
according to some embodiments. A silhouette 702 can
be displayed to illustrate the approximate dimensions of
a target at a particular distance. The silhouette 702 can
be scaled based on the zoom factor of the RDA as well
as the distance to the target. For example, at longer dis-
tances, the silhouette 702 can be rendered smaller in
order to approximate the size of the target at the greater
distance when viewed through the rifle scope.
[0059] A set of visual elements 704 can be used to
graphically indicate a precision with which a windage cal-
culation has been determined. Various electronic devic-
es are commercially available that can be used to statis-
tically estimate a windage calculation. Light can be trans-
mitted from the device at the target and reflected back
to a precision camera to detect scattering of the reflected
light. As the scattered light is statistically sampled over
time, algorithms for estimating a direction and velocity of
wind between the measurement device and the target
can converge to a precise value. Typically, the statistical

convergence of these algorithms takes between 2s and
10s.
[0060] The visual elements 704 can be used to graph-
ically indicate to the shooter the degree to which the wind-
age measurement has converged. In the example of FIG.
7A, the visual elements 704 include opposing chevrons
that move towards the silhouette 702 as the windage
calculation converges. When the calculation begins, the
visual elements 704 may be spread relatively wide, leav-
ing the silhouette 702 alone in the middle of the RDA
view. As the windage calculation converges, the visual
elements 704 will gradually move inwards until they close
in on the silhouette 702. FIG. 7B illustrates the visual
elements 704 of FIG. 7A after they have graphically con-
verged on the silhouette 702, indicating that the windage
measurement has also converged.
[0061] The visual elements 704 of FIGS. 7A-7B are
merely exemplary and not meant to be limiting. Any other
type of graphical elements may be used to illustrate con-
vergence of a windage calculation. FIG. 8A illustrates
the chevron-style visual elements 804 relative to the sil-
houette 802 described above in FIGS. 7A-7B. In another
example, FIG. 8B illustrates a visual element 808 in the
form of a circle surrounding the silhouette 806. As the
windage calculation converges, the visual element 808
can shrink until it is relatively close to the silhouette 806.
[0062] FIG. 9 illustrates a view of the target area 410
through an RDA, according to some embodiments. As
shown in FIG. 9, the RDA may be operated by a shooter
in an aimpoint assistance mode. Although not depicted
in FIG. 9, the RDA may be communicatively connected
to a ballistic computer (e.g., via wired and/or wireless
communication). The ballistic computer may be operated
by a spotter working in the shooter’s vicinity, or maybe
integrated into a system on the rifle scope itself. In some
embodiments, a ballistic computer may also operate on
the processor of the RDA locally.
[0063] In one configuration, the ballistic computer can
receive inputs for environmental sensors and compute a
firing solution. Inputs to the ballistic computer may in-
clude a target range as determined by laser rangefinder,
a magnetic bearing or azimuth angle (e.g., X° Northwest,
Y° South, etc.), a tilt angle of the rifle, a cant angle of the
rifle, and/or a wind measurement. Each of these inputs
may be provided by external systems, or may be provided
by sensors integrated onto the RDA itself. Regardless of
whether these measurements are provided by the RDA
itself or by an external system, the measurement results
can be displayed in real time on the RDA for the shooter.
For example, FIG. 9 illustrates a range measurement
902, an azimuth angle measurement 904 (to be used to
compensate for the Coriolis effect of the Earth’s rotation),
an altitude angle measurement 906, and/or a cant angle
measurement 908 that are displayed in real time for the
shooter. As the shooter moves or rotates the rifle, the
measurements 902, 904, 906, and 908 can be dynami-
cally updated on the RDA such that the change is imme-
diately visible to the shooter.
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[0064] In some embodiments, the altitude angle meas-
urement 906 and the cant angle measurement 908 can
be provided from the RDA as inputs to the ballistic com-
puter to calculate a targeting solution. In other embodi-
ments, the display of altitude angle measurement 906
and the cant angle measurement 908 can be merely in-
formational for the shooter. In response, the shooter can
rotate or adjust the altitude angle of the rifle until they are
close to 0.0 as shown in real-time on the RDA display.
[0065] The ballistic algorithms used to calculate a firing
solution are beyond the scope of this disclosure. Algo-
rithms capable of calculating firing solutions may be com-
mercially available from companies such as Applied Bal-
listics® and/or Kestrel®. A wind measurement sensor is
described in the commonly assigned U.S. Patent Appli-
cation No. 14/696,004 filed on April 24, 2015, which is
incorporated herein by reference.
[0066] The output of the firing solution may be com-
prised of a windage adjustment and an elevation adjust-
ment to be applied by the shooter to the rifle scope. Like
the input measurements 902, 904, 906, and 908, the firing
solution can also be displayed in real time as it is calcu-
lated through the RDA. For example, an elevation ad-
justment 914 can be displayed, as well as a windage
adjustment 916. The units for the elevation adjustment
914 and the windage adjustment 916 can be set during
the calibration phase according to the units used by the
rifle scope itself. For example, the rifle scope in FIG. 9
uses "mils" (MRADS, or milliradians), while other rifle
scopes may instead use Minutes of Angle (MOA).
[0067] The range and windage measurements may be
calculated using algorithms based on a laser being re-
flected from a target. Because there is some calculation
time involved, visual indicators may be provided by the
RDA to indicate to the shooter when those calculations
are complete. For example, an "R" symbol 912 may be
dynamically displayed to indicate that the range calcula-
tion has been completed. Similarly, a "W" symbol 910
may be dynamically displayed to indicate that the wind-
age calculation has been completed. Before these cal-
culations are completed, the R symbol 912 and/or the W
symbol 910 may be absent from the display. These meas-
urements may be displayed in addition to the chevron
symbols 922 and/or the silhouette 918 described above
to indicate the degree to which the displayed windage
measurement has been able to converge.
[0068] In traditional rifle scopes, the shooter would be
required to manually adjust the windage and/or elevation
knobs on the rifle scope in order to reposition the perma-
nent crosshairs of the rifle scope. Alternatively, the shoot-
er could reposition the rifle using the tick-mark scale on
the rifle scope in order to estimate a correct shot. Either
of these solutions led to inaccuracy or forced the shooter
to take his/her hands off the rifle in order to make manual
adjustments.
[0069] In contrast, the embodiments described herein
can use the firing solution calculated by the ballistic com-
puter and automatically display a targeting reticle 924

that is correctly positioned according to the calculated
windage and elevation adjustments. For example, if the
tree in the target area 410 is the desired target, the shoot-
er can aim the rifle such that targeting reticle 924 is in
line with the target. This can be done without making any
manual adjustments and without taking eyes off the tar-
get. Furthermore, instead of estimating how far the rifle
needs to be raised or shifted horizontally, the shooter
can simply position the targeting reticle 924 over the tar-
get. The targeting reticle 924 can be repositioned each
time a new windage/range calculation is completed.
Therefore, by using the targeting reticle 924 to target the
rifle, the shooter can automatically incorporate all target-
ing solution calculations into the targeting reticle 924 for
an accurate shot.
[0070] In some embodiments, the wind sensor and/or
the laser rangefinder may be incorporated into the RDA
or into a unit attached to the rifle or rifle scope. In these
embodiments, the center of the rifle scope crosshairs
(e.g., the silhouette 918) would first need to be pointed
at the at the target so that a range/windage measurement
to be taken. Once the range/windage calculations are
completed, the targeting reticle 924 will appear, and the
shooter can reposition the rifle such that the targeting
reticle 924 is on the target.
[0071] As was the case with the graphical elements for
indicating convergence of the windage calculation algo-
rithm, the actual visual representation of the targeting
reticle can include a number of different embodiments.
FIG. 10 illustrates a plurality of different targeting reticles
1002 that can be selected by the shooter during the con-
figuration phase for the RDA.
[0072] FIG. 11A illustrates a block diagram of an elec-
trical system for an RDA 1102, according to some em-
bodiments. The RDA 1102 may include one or more proc-
essors 1104. The processor(s) 1104 may include - or
may be communicatively coupled to - a memory device
that stores a set of instructions that causes the proces-
sor(s) 1104 to perform operations that collect sensor da-
ta, communicate with a ballistic computer, and/or display
text and/or symbols on the optical components of the
RDA 1102. In some embodiments, the RDA 1102 may
include a ballistic computer 1130 as part of the proces-
sor(s) 1104, or as a separate processor (not shown). In
other embodiments, a ballistic computer may be provided
by an external device, such as a Kestrel® device. Com-
munication with the external ballistic computer may be
transmitted through a physical connector 1108 and/or
through a wireless communications module 1114. The
wireless communications module 1114 may include a
Wi-Fi transmitter/receiver, a Bluetooth transmitter/re-
ceiver, and/or a transmitter/receiver operating at another
radio frequency.
[0073] The processor(s) 1104 may receive commands
as well as a firing solution from the ballistic computer
1130. The RDA 1102 may also include a symbol gener-
ator 1106 that can accept a set of commands to generate
vector graphics on the RDA optical display interface
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1110. As described above, a beam splitter may be in-
cluded as one of the optical components of the RDA op-
tical display interface 1110. A portion of the light received
through the beam splitter may be directed into a daylight
sensor 1112. Measurements from the daylight sensor
1112 can be fed into the processor(s) 1104 in order to
dynamically adjust the brightness of the graphics dis-
played through the rifle scope on the RDA. For example,
against a white background in daylight, the brightness of
the display can be dynamically and automatically adjust-
ed to be brighter. In contrast, against a dark background
or at night, the brightness of the display can be dynam-
ically and automatically adjusted to be dimmer.
[0074] The RDA 1102 may include one or more sen-
sors that are communicatively coupled to the proces-
sor(s) 1104 through a communication bus 1116. In some
embodiments, the communication bus 1116 may com-
prise an I2C bus. In some embodiments, the RDA 1102
may include a magnetic heading sensor 1118 to measure
an azimuth angle of the rifle. In some embodiments, the
RDA 1102 may include a gravitational tilt sensor 1120 to
measure the tilt and/or rotation angle of the rifle with re-
spect to a gravitational vector. In some embodiments,
the RDA 1102 may also include a laser rangefinder 1122.
The laser rangefinder may be an integrated part of the
RDA optical display interface 1110. Alternatively, the la-
ser rangefinder 1122 can be an external sensor rather
than an integrated part of the RDA 1102. Similarly, a
windage sensor 1124 may be an integrated part of the
RDA 1102 and/or may be externally provided. Sensors
that are externally provided may communicate directly
with an external ballistic computer, and/or may commu-
nicate with the processor(s) 1104 through the connector
1108.
[0075] FIG. 11B illustrates a block diagram of a second
electrical system for an RDA, according to some embod-
iments. The electrical system of FIG. 11B may be con-
sidered a specific implementation of the more generic
electrical system of FIG. 11A. In order to provide an en-
abling disclosure, specific part numbers may be provided
for the major components in FIG. 11B. However, these
part numbers are merely exemplary and not meant to be
limiting. One having skill in the art would readily under-
stand that many other specific parts may be used that
provide the same or similar functionality.
[0076] A keypad 1132 may function as the RDA control
described above for calibrating and operating the user
interface of the RDA. An external connector 1134 can
receive serial communications (e.g., RS-232) from ex-
ternal components, such as a ballistic computer, a wind-
age sensor, a laser rangefinder, and/or the like. The ex-
ternal connector 1134 can also receive instructions to
program a microprocessor 1138 (e.g., LPC1347) through
a serial line driver/receiver 1136 (e.g., ADM3101). Power
may be provided externally through the external connec-
tor 1134 and/or through a user-replaceable battery 1142
(e.g., CR-123A). In addition to receiving communications
through the external connector 1134, the RDA can re-

ceive communications through a wireless connection,
such as a Bluetooth® antenna 1150.
[0077] Sensors integrated into the RDA may include a
linear accelerometer for measuring the tilt of the RDA
with respect to a gravity vector and/or a magnetic heading
sensor 1140. In some embodiments, these two sensors
can be integrated into the same package (e.g.,
LSM9DS0). The RDA may also include a daylight sensor
1132 that is configured to receive light from a beam split-
ter in the optical components of the RDA. For example,
the daylight sensor 1132 may include a photodiode that
generates a response that is proportional to the amount
of light received through the optics of the RDA to auto-
matically adjust the brightness of the display. In order to
generate the text and/or symbols displayed by the RDA,
an LCOS Display 1148 (e.g., SYL2271), an LCD control-
ler processor 1144 (e.g., SYA1231), and a Graphics
Processing Unit (e.g., FT810) may also be included.
[0078] FIG. 12 illustrates a flowchart of a method for
displaying firing solutions using a display adapter that is
configured to mount to a frame of a rifle scope, according
to some embodiments. The method may include sending
position information of the RDA from the RDA to a ballistic
computer (1202). In some embodiments, the position in-
formation may include a tilt angle of the RDA as meas-
ured by a linear accelerometer or other gravitational tilt
sensor. The position information may also include a mag-
netic heading.
[0079] The method may also include receiving, at the
RDA, a firing solution from the ballistic computer (1204).
The firing solution may include a windage adjustment
and/or an elevation adjustment. The method may further
include displaying a targeting reticle on a display device
of the RDA (1206). In some embodiments, the targeting
reticle may be displayed relative to a crosshair of the rifle
scope according to the firing solution as described in de-
tail above. Some embodiments may also display a cal-
culated windage measurement and/or a calculated range
to a target. A graphic may also be displayed that visually
indicates a convergence of a windage calculation algo-
rithm. The graphic may include graphical elements that
visually converge on a center point as the windage cal-
culation algorithm converges (e.g., FIGS 8A-8B). The tar-
geting reticle may be displayed such that the targeting
reticle overlays an image visible through the eyepiece of
the rifle scope. Thus, a shooter looking through the rifle
scope may see the normal image of the targeting area
along with the text in symbols projected by the RDA
through the rifle scope.
[0080] In order to calibrate the RDA, a control pad may
be provided through which inputs can be received. Inputs
received through the control can be used to visually align
the crosshair of the rifle scope with a crosshair projected
by the RDA. For example, such inputs can rotate, hori-
zontally shift and/or vertically shift the crosshair projected
by the RDA relative to the crosshair of the rifle scope.
[0081] It should be appreciated that the specific steps
illustrated in FIG. 12 provide particular methods of dis-
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playing information through an RDA according to various
embodiments of the present invention. Other sequences
of steps may also be performed according to alternative
embodiments. For example, alternative embodiments of
the present invention may perform the steps outlined
above in a different order. Moreover, the individual steps
illustrated in FIG. 12 may include multiple sub-steps that
may be performed in various sequences as appropriate
to the individual step. Furthermore, additional steps may
be added or removed depending on the particular appli-
cations. One of ordinary skill in the art would recognize
many variations, modifications, and alternatives.

RIFLE SCOPE DISPLAY MOUNT

[0082] The rifle scope display adapter (RDA) de-
scribed above is designed to provide an accurate target-
ing solution on a display through a rifle scope to a shooter
such that the shooter can keep their eyes on the target
at all times. In order to guarantee the accuracy of the
virtual targeting reticle of the firing solution, the RDA must
be securely affixed to the rifle scope such that the RDA
does not shift, rotate, or move between shots. However,
the RDA should not be permanently secured to the rifle
scope because the rifle scope itself is a modular unit, one
that may be replaced, calibrated, and/or damaged. Thus,
not only must the RDA be securely affixed to the rifle
scope, it also should be removable. Finally, hundreds of
different long-range rifle scopes are available, each hav-
ing different ranges, precision manufacturing require-
ments, and uses. Therefore, a mount assembly used to
secure the RDA to the scope should be able to accom-
modate all of the available different scope diameters.
[0083] Prior to this disclosure, accessories mounted in
front of the rifle scope on a rifle could be attached using
one of two methods. First, many rifle scopes include a
threaded section on the interior of the scope body in front
of the front lens. Accessories can be screwed into the
front of the scope using these interior threads. For ex-
ample, a lightweight accessory known as a "flash kill" can
be screwed into the front of a rifle scope in order to block
light reflections off the front of the scope lens that could
give away the position of the shooter. While these threads
may be used to secure lightweight accessories, heavier
accessories, such as the RDA described above, are too
heavy to be secured using these threads alone. Further-
more, the shock generated by high-powered rifles is often
sufficient to gradually loosen and accessory from these
threads. Even a few millimeters of rotation of the RDA
would skew the calibrated targeting image and result in
an inaccurate virtual targeting reticle. Second, some rifle
accessories may be mounted in front of the scope on a
"Picatinny" or other rail system. While affixing an acces-
sory to the rail may be secure, small amounts of play in
the rail assembly, the mounting fixture, the scope mount,
and the accessory, may add up to an unacceptable
amount of movement between the accessory and the
scope between shots.

[0084] In order to solve these and many other prob-
lems, the embodiments described herein present a meth-
od of mounting the RDA directly to the front of the scope
in a secure and removable manner. These embodiments
guarantee that the RDA does not move, rotate, or shift
between shots of high-powered rifles. These embodi-
ments also allow a common RDA projector display to be
mounted to differently sized rifle scopes having variable
diameters. These embodiments also make certain that
the RDA is seated properly against the scope so that the
projected image is not skewed through the scope lens.
[0085] A first aspect of these embodiments provides a
threaded ring that can be screwed into the interior threads
of the existing scope body. The threaded ring ensures
that the RDA projector display is seated perpendicular
to the optical path of the scope by pulling the RDA flush
against the front of the scope body. A second aspect of
these embodiments keeps the threaded ring on the inte-
rior of the scope body from loosening by providing radial
pressure directed inwards towards the body of the scope
via a second ring around the exterior of the scope. This
radial pressure is exerted using the second ring on the
outside of the scope body.
[0086] FIGS. 13A-13D illustrate various views of one
embodiment of an RDA assembly, according to some
embodiments. The assembly may be comprised of a plu-
rality of individual components used to mate the RDA
common display projector ("display projector") 1312 to a
scope body 1302. The display projector 1312 may be
provided in a single size, and the remaining components
of the assembly can include interchangeable members
of variable sizes to accommodate scope bodies with dif-
ferent diameters. Therefore, only a single display projec-
tor 1312 - which includes the optical components, elec-
trical components and connectors, controllers, sensors,
and processors described in detail above - needs to be
designed and manufactured, and the remaining compo-
nents in the assembly can be used to secure the display
projector 1312 to virtually any size of rifle scope.
[0087] It will be understood that the specific compo-
nents in the assembly depicted in FIGS. 13A-13D are
merely exemplary and not meant to be limiting. Function-
ally, these components provide the two aspects de-
scribed above: (1) a first ring that mates with the threads
on the interior of the scope body 1302 and secures the
display projector 1312 flush with the front of the scope
body 1302; and (2) a second ring that exerts radial com-
pressive force against the exterior of the scope body
1302. In light of this disclosure and these two aspects,
one having skill in the art could alter the assembly com-
ponents described below into alternate geometries in or-
der to provide the same functionality. Such modifications
are within the scope of this invention.
[0088] In some embodiments, the assembly is com-
prised of an outer tightening ring ("outer ring") 1304, a
collet 1306, a spacer adapter ("spacer") 1308, and an
inner fingertip grip filter thread tightening ring ("inner
ring") 1310. To describe the functionality of each of these
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individual components, FIGS. 14-17 each depict a single
component apart from the assembly. In the accompany-
ing description below, reference will be made back to
FIGS. 13A-13D to illustrate how the components are as-
sembled to attach the display projector 1312 to the scope
body 1302.
[0089] Beginning with the inner ring 1310, FIG. 14 il-
lustrates an outside view 1402 and an inside view 1404
of the inner ring 1310, according to some embodiments.
A portion of the display projector 1312 is also illustrated
in order to show how the inner ring 1310 seats within the
display projector 1312. The inner ring 1310 may be com-
prised of two rings of different diameters. A threaded ring
1404 may include screw threads (not shown for clarity)
on the outside surface of the threaded ring 1404. A grip
ring 1406 may include a grippable surface on the outside
surface of the grip ring 1406. The grip surface may in-
clude a diamond pattern, small ridges and/or valleys, a
scored surface, a sandpaper-like surface, and so forth.
The grip ring 1406 and the threaded ring 1404 may be
manufactured from a single block of material (e.g., ma-
chined from a single piece of aluminum), or they may be
manufactured separately and joined together. In either
case, the grip ring 1406 and the threaded ring 1404 will
turn in unison as the grip ring 1406 is rotated.
[0090] The grip ring 1406 may be a constant diameter
regardless of the scope diameter. The grip ring 1406 may
include a flange 1410 that is sized to mate with a corre-
sponding groove or recess in the display projector 1312.
During assembly, the flange 1410 of the grip ring 1406
may be seated within the corresponding groove or recess
in the display projector 1312 such that the grip ring 1406
can rotate freely radially around its center diameter. How-
ever, the corresponding groove or recess in the display
projector 1312 prevents the inner ring 1310 from shifting
or moving perpendicular to the center diameter of the
inner ring 1310.
[0091] The threaded ring 1404 may be manufactured
in varying diameters to accommodate the varying diam-
eters of different scope bodies. For example, some em-
bodiments of the threaded ring 1404 may be sized to
accommodate the interior diameter and threads of a
scope body of a Leupold® MK4 ER/T 50mm
6.5-20x50mm Army M2010 scope. Other embodiments
of the threaded ring 1404 may be sized to accommodate
a Leupold® USSOCOM ECOS-O MK6 3-18x44mm
scope, or a Schmidt & Bender® 5-25x56mm PMII US-
SOCOM PSR scope. In addition to these exemplary
scope models, and in light of this disclosure, one having
skill in the art would be able to measure the internal di-
ameter and thread spacing of any scope and design a
threaded ring 1404 accordingly.
[0092] After the inner ring 1310 is seated in the display
projector 1312, the grip ring 1406 is accessible to a user
through an opening 1412 in the body of the display pro-
jector 1312. Although not shown in the outside view 1402
or in FIGS. 13A-13C, the dashed lines of the inside view
1404 show a ring 1408 of the display projector 1312 that

extends over the inner ring 1310. The user is able to
rotate the inner ring 1310 by gripping the grip ring 1406
through the opening 1412, which extends around at least
a portion of the ring 1408. Thus, the inner ring can be
rotated through the opening 1412 of the display projector
1312 in order to mate the threads of the threaded ring
1404 with the threads of the inside of the scope body
1302. The ring 1408 of the display projector 1312 may
include threads on the interior (not shown for clarity) of
the ring 1408 in order to mate with the spacer 1308 as
described in greater detail below.
[0093] FIGS. 13A-D and FIGS. 14-17 illustrate com-
ponents sized for a 50mm scope body. To illustrate how
the size of the assembly components can change in order
to accommodate both larger and smaller sizes, FIG. 18
illustrates a 56 mm scope body, and FIG. 19 illustrates
a 44 mm scope body. Note that the threaded ring of the
inner ring 1310 in FIG. 18 is larger to accommodate the
56 mm scope, and the threaded ring of the inner ring
1310 in FIG. 19 is smaller to accommodate the 44 mm
scope. In contrast, the grip ring for all three scope sizes
can remain the same.
[0094] FIG. 15 illustrates an outside view 1502 and an
inside view 1504 of the spacer 1308, according to some
embodiments. After seating the inner ring 1310 in the
display projector 1312, the spacer 1308 can be screwed
into the display projector 1312 to hold the inner ring 1310
in place. Like the inner ring 1310, the spacer can be func-
tionally divided into two different external diameters,
namely a large ring 1508 disposed closer to the scope
body 1302, and a small ring 1506 disposed closer to the
display projector 1312. The small ring 1506 may include
threads (not shown for clarity) on the external surface of
the small ring 1506 in order to mate with the correspond-
ing threads on the inner surface of the ring 1408 of the
display projector 1312. Similarly, the large ring 1508 may
include threads (not shown for clarity) on the external
surface of the large ring 1508 for mating with correspond-
ing threads on the outer ring 1304 as described in greater
detail below.
[0095] After screwing the spacer 1308 into the display
projector 1312, the inner ring 1310 will be held in place
such that it can rotate around its center axis, but cannot
shift off that center axis or along the center axis. As illus-
trated in FIG. 13C, a surface 1510 of the small ring 1506
will seat against the side of the grip ring 1406 of the inner
ring 1310, holding the inner ring 1310 in place. The
threaded ring 1404 of the inner ring 1310 will extend
through the opening inside the surface 1510 of the small
ring 1506 to screw into the inside threads of the scope
body. An opposite surface 1514 of the small ring 1506
will seat against the front of the scope body 1302. There-
fore, when the spacer 1308 and the inner ring 1310 are
assembled with the display projector 1312, the inner ring
1310 can be screwed into the inside threads of the scope
body 1302 until the opposite surface 1514 of the spacer
1308 is flush with the front of the scope body 1302. This
ensures that the optical display elements of the display
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projector 1312 are parallel with the scope lens, or per-
pendicular to the center axis of the scope. Thus, the inner
ring 1310 and the spacer 1308 provide for the first aspect
described above for mounting the RDA to the scope body
1302 by providing a threaded attachment that can be
screwed into the front of the scope body 1302 to ensure
that the optical components of the display projector 1312
are not skewed in relation to the scope lens.
[0096] In some embodiments, the spacer 1308 may
also help provide for the second aspect described above
for mounting the RDA to the scope body 1302 by trans-
lating radial pressure against the external surface of the
scope body 1302. As will be described in greater detail
below, the interior of the spacer 1308 includes a sloped
surface 1512 that will cause a compressible ring, such
as the collet 1306, to be compressed against the scope
body 1302 as the compressible ring and the spacer 1308
move towards each other. The outside diameters of the
large ring 1508 and the small ring 1506 for the spacer
1308 may be the same for different sized scopes. How-
ever, because the outside diameter of each scope will
change, the diameter of the compressible ring will also
need to change to match the outside diameter of each
scope body 1302. Therefore, the interior radius of the
spacer 1308 with the sloped surface 1512 will grow or
shrink based on the diameter of the scope and the com-
pressible ring. The angle of the sloped surface 1512 need
not change.
[0097] FIG. 16 illustrates a collet 1306, according to
some embodiments. As described above, a compressi-
ble ring can be used to provide radial pressure against
the external surface of the scope body 1302. In some
embodiments, the collet 1306 can be used to translate a
horizontal motion of the collet 1306 being pressed
against the sloped surface 1512 of the spacer 1308 into
a radial compression. By compressing the collet 1306
against the outside surface of the scope body 1302, the
RDA will be held securely in position, even in the high-
shock environment of a high-powered rifle. The collet
1306 effectively prevents rotation of the RDA (i.e., un-
screwing from the threads on the interior of the scope
body 1302) that would otherwise occur.
[0098] The collet 1306 may include a series of inter-
digitated fingers 1602 spaced evenly around its circum-
ference. The interdigitated fingers 1602 allow the collet
1306 to be compressed radially, such that an internal
diameter of the collet 1306 is reduced. As the sloped
surface 1604 is pressed into the spacer 1308, the collet
1306 is radially compressed. Specifically, the sloped sur-
face 1502 of the spacer 1308 presses against the sloped
surface 1604 of the collet 1306 in order to compress the
collet 1306 against the outside surface of the scope body
1302.
[0099] In order to accommodate scopes of varying siz-
es, the diameter of the portion of the collet 1306 that
includes the sloped surface 1604 can grow or shrink. The
collet 1306 also includes a flange 1606 on the left-hand
side in FIG. 16. The flange 1606 is seated against the

outer ring 1304 as described in greater detail below. The
outer ring 1304 presses against the flange 1606 in order
to press the collet 1306 into the spacer 1308. As the
diameter of the portion of the collet that includes the
sloped surface 1604 grows or shrinks, the length of the
flange 1608 can strength or grow respectively. The outer
diameter of the flange 1606 may remain constant while
the length of the flange 1606 (and the inner diameter)
grows or shrinks to accommodate the changing radius
of the portion of the collet 1306 that includes the sloped
surface 1604. FIG. 18 illustrates a collet 1306 for a larger
scope body with a larger diameter for the portion with the
sloped surface 1604, where the flange 1606 is shorter.
In contrast, FIG. 19 illustrates a collet 1306 for a smaller
scope body with a smaller diameter for the portion with
the sloped surface 1604, where the flange 1606 is longer.
The angle of the sloped surface 1604 need not change.
[0100] FIG. 17 illustrates an outside view 1702 and an
inside view 1704 of an outer ring 1304, according to some
embodiments. The outer ring 1304 may have a constant
outside diameter regardless of the diameter of the scope
body 1302. Similarly, an interior diameter of the outer
ring 1304 may also have a constant value in order to
mate with the outer diameter of the spacer 1308. The
surface 1708 of the interior diameter of the outer ring
1308 may include threads (not shown for clarity) such
that outer ring 1308 can be screwed onto the threads on
the outer surface of the large ring 1508 of the spacer
1308.
[0101] In order to adjust for different-sized scope bod-
ies, a flange 1706 on the left-hand side of the outer ring
1304 can be manufactured longer or shorter depending
on the diameter of the scope body. The flange 1706 can
be sized such that the internal opening created by the
flange is substantially the same as the outside diameter
of the scope body 1302, such that there is no gap between
the scope body 1302 and the flange 1706. The internal
surface of the flange 1706 may be approximately the
same length as the flange 1606 on the collet 1306. The
flange 1606 of the collet 1306 will be flush with the internal
surface of the flange 1706 of the outer ring 1304.
[0102] In order to attach the spacer 1308, inner ring
1310, and display projector 1312 assembly to the front
of the scope body 1302, the outer ring 1304 can be
slipped over the scope body 1302. Next, the collet 1306
can be similarly slipped over the scope body 1302. The
spacer 1308 can then be placed against the scope body
1302, and the inner ring 1310 can be rotated such that
the threads of the inner ring 1310 engage with the threads
on the internal surface of the scope body 1302. The inner
ring 1310 can be rotated until the spacer 1308 is flush
with the front of the scope body 1302. Next, the collet
1306 can be moved forward on the scope body 1302 into
the spacer 1308. The outer ring 1304 can then be simi-
larly moved forward, and the outer ring 1304 can be ro-
tated such that the threads on the internal surface of the
outer ring 1304 engage with the corresponding threads
on the spacer 1308. As the outer ring 1304 is screwed
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onto the spacer 1308, the flange 1706 of the outer ring
1304 will gradually press the collet 1306 further into the
spacer. The sloped surfaces of the spacer 1306 and the
collet 1308 will press against each other and cause the
collet 1306 to compress against the scope body 1302.
The outer ring 1304 can be rotated until it is tight, indi-
cating that the collet 1306 is compressed as much as
possible against the scope body 1302, and therefore pro-
viding a maximum amount of radial pressure against the
scope body 1302 to prevent the display projector 1312
from moving relative to the scope body 1302.
[0103] FIG. 20 illustrates a flowchart of a method for
securing and RDA to a scope body, according to some
embodiments. The method may include screwing a first
ring into corresponding threads on an internal surface of
the scope body (2002). For example, the inner ring 1310
described above may be screwed into the threads of the
inner surface of the scope body 1302. This may provide
a first attachment mechanism. The method may also in-
clude inserting the scope body into a second ring (2004).
For example, the scope body may be inserted into the
outer ring 1304 and/or the collet 1306 as described
above. The method may also include, using the second
ring, providing compressive, radial pressure against the
scope body (2006). For example, the outer ring 1304
and/or the collet 1306 may be used to compress the collet
1306 to provide compressive, radial pressure against the
scope body. This may provide a second attachment
mechanism, thereby holding the RDA securely in place
relative to the scope body.
[0104] As described above, the inner ring 1310 and
the spacer 1308 are secured to the display projector
1312. These three components can be held together by
a thread pin inserted through the body of the display pro-
jector 1312 into the body of the spacer 1308. Turning
back to FIG. 13C, a thread pin 1320 can be inserted such
that the spacer 1308 is not allowed to rotate relative to
the display projector 1312. Thus, in order to remove the
RDA from the scope body 1302, the outer ring 1304 can
simply be unscrewed from the spacer 1308. The outer
ring 1304 can then be moved backwards off the spacer
1308, and thereby relieve the forward pressure on the
collet 1306. As forward pressure is relieved from the collet
1306, the collet will expand and move backwards towards
the outer ring 1304, thereby releasing the radial pressure
on the external surface of the scope body 1302. The inner
ring 1310 can then be rotated to unscrew the spacer
1308, inner ring 1310, and display projector 1312 assem-
bly from the front of the scope body 1302. When the
thread pin 1320 is inserted, the spacer 1308, inner ring
1310, and display projector 1312 assembly can act as a
single unit that does not need to be assembled/disas-
sembled every time the RDA is removed from the scope
body 1302.
[0105] In the foregoing description, for the purposes of
explanation, numerous specific details were set forth in
order to provide a thorough understanding of various em-
bodiments of the present invention. It will be apparent,

however, to one skilled in the art that embodiments of
the present invention may be practiced without some of
these specific details. In other instances, well-known
structures and devices are shown in block diagram form.
[0106] The foregoing description provides exemplary
embodiments only, and is not intended to limit the scope,
applicability, or configuration of the disclosure. Rather,
the foregoing description of the exemplary embodiments
will provide those skilled in the art with an enabling de-
scription for implementing an exemplary embodiment. It
should be understood that various changes may be made
in the function and arrangement of elements without de-
parting from the scope of the invention as set forth in the
appended claims.
[0107] Specific details are given in the foregoing de-
scription to provide a thorough understanding of the em-
bodiments. However, it will be understood by one of or-
dinary skill in the art that the embodiments may be prac-
ticed without these specific details. For example, circuits,
systems, networks, processes, and other components
may have been shown as components in block diagram
form in order not to obscure the embodiments in unnec-
essary detail. In other instances, well-known circuits,
processes, algorithms, structures, and techniques may
have been shown without unnecessary detail in order to
avoid obscuring the embodiments.
[0108] Also, it is noted that individual embodiments
may have beeen described as a process which is depict-
ed as a flowchart, a flow diagram, a data flow diagram,
a structure diagram, or a block diagram. Although a flow-
chart may have described the operations as a sequential
process, many of the operations can be performed in
parallel or concurrently. In addition, the order of the op-
erations may be re-arranged. A process is terminated
when its operations are completed, but could have addi-
tional steps not included in a figure. A process may cor-
respond to a method, a function, a procedure, a subrou-
tine, a subprogram, etc. When a process corresponds to
a function, its termination can correspond to a return of
the function to the calling function or the main function.
[0109] The term "computer-readable medium" in-
cludes, but is not limited to portable or fixed storage de-
vices, optical storage devices, wireless channels and var-
ious other mediums capable of storing, containing, or car-
rying instruction(s) and/or data. A code segment or ma-
chine-executable instructions may represent a proce-
dure, a function, a subprogram, a program, a routine, a
subroutine, a module, a software package, a class, or
any combination of instructions, data structures, or pro-
gram statements. A code segment may be coupled to
another code segment or a hardware circuit by passing
and/or receiving information, data, arguments, parame-
ters, or memory contents. Information, arguments, pa-
rameters, data, etc., may be passed, forwarded, or trans-
mitted via any suitable means including memory sharing,
message passing, token passing, network transmission,
etc.
[0110] Furthermore, embodiments may be implement-
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ed by hardware, software, firmware, middleware, microc-
ode, hardware description languages, or any combina-
tion thereof. When implemented in software, firmware,
middleware or microcode, the program code or code seg-
ments to perform the necessary tasks may be stored in
a machine readable medium. A processor(s) may per-
form the necessary tasks.
[0111] In the foregoing specification, aspects of the in-
vention are described with reference to specific embod-
iments thereof, but those skilled in the art will recognize
that the invention is not limited thereto. Various features
and aspects of the above-described invention may be
used individually or jointly. Further, embodiments can be
utilized in any number of environments and applications
beyond those described herein without departing from
the scope of the specification. The specification and
drawings are, accordingly, to be regarded as illustrative
rather than restrictive.
[0112] Additionally, for the purposes of illustration,
methods were described in a particular order. It should
be appreciated that in alternate embodiments, the meth-
ods may be performed in a different order than that de-
scribed. It should also be appreciated that the methods
described above may be performed by hardware com-
ponents or may be embodied in sequences of machine-
executable instructions, which may be used to cause a
machine, such as a general-purpose or special-purpose
processor or logic circuits programmed with the instruc-
tions to perform the methods. These machine-executa-
ble instructions may be stored on one or more machine
readable mediums, such as CD-ROMs or other type of
optical disks, floppy diskettes, ROMs, RAMs, EPROMs,
EEPROMs, magnetic or optical cards, flash memory, or
other types of machine-readable mediums suitable for
storing electronic instructions. Alternatively, the methods
may be performed by a combination of hardware and
software.

Claims

1. An assembly for securely mounting a rifle scope dis-
play adapter ’RDA’ (40) to the front of a scope body
(1302), the scope body having a threaded interior
surface and an external surface, the assembly com-
prising:

a first ring (1310) configured to be coupled to
the RDA (40) and the scope body (1302), where-
in:

the first ring (1310) comprises a threaded
exterior surface that is configured to mate
with the threaded interior surface of the
scope body (1302); and
the first ring (1310) is configured to be cou-
pled to the RDA (40) such that the first ring
can rotate around a center axis of the first

ring; and

a second ring (1304) configured to be coupled
to the RDA (40) and scope body (1302), where-
in:

the second ring (1304) is configured such
that the external surface of the scope body
(1302) fits within the second ring; and
said second ring (1304) is configured to
cause radial pressure to be exerted against
the external surface of the scope body
(1302).

2. The assembly of claim 1, wherein:

the RDA (40) comprises at least one optical
component; and
the first ring (1310) is configured to be coupled
to the RDA (40) such that the first ring can rotate
around a center axis of the first ring independent
from rotation of the at least one optical compo-
nent of the RDA.

3. The assembly of claim 1 or claim 2, wherein the sec-
ond ring (1304) comprises a collet (1306) having an
interdigitated pattern (1602).

4. The assembly of any preceding claim, wherein the
second ring comprises an outer ring with a flange
(1706) and a threaded surface, the flange (1706)
having substantially a same inside diameter as an
outside diameter of the scope body (1302),
preferably wherein the flange (1706) is configured
to exert force against a collet (1306) as the threaded
surface of the second ring (1304) is mated with a
corresponding threaded surface,
and optionally wherein the assembly further com-
prises a third ring (1308) with a sloped surface that
translates the force exerted against the collet (1306)
by the flange (1706) into the radial pressure to be
exerted against the external surface of the scope
body (1302).

5. The assembly of any preceding claim, wherein the
first ring (1310) is configured to position the RDA
(40) flush with a front surface of the scope body
(1302) when the threaded exterior surface of the first
ring is mated with the threaded interior surface of the
scope body, such that at least one optical component
of the RDA is perpendicular to a radial axis of the
scope body.

6. The assembly of claim 1, further comprising a spacer
ring (1308), the spacer ring comprising:

a first portion (1506) configured to mate with a
uniform threaded internal surface of the RDA;

29 30 



EP 3 280 969 B1

17

5

10

15

20

25

30

35

40

45

50

55

and
a second portion (1508) configured to accom-
modate scope bodies of varying diameters.

7. The assembly of claim 1, wherein the second ring
(1304) is configured to be coupled to the RDA (40)
through one or more additional assembly compo-
nents.

8. The assembly of any preceding claim, wherein the
radial pressure exerted against the external surface
of the scope body (1302) prevents the RDA (40) from
rotating relative to the scope body (1302).

9. A method for securely mounting a rifle scope display
adapter ’RDA’ (40) to the front of a scope body
(1302), the scope body having a threaded interior
surface and an external surface, the method com-
prising:

coupling (2002) a first ring (1310) to the RDA
(40) and the scope body (1302), wherein:

the first ring comprises a threaded exterior
surface that is configured to mate with the
threaded interior surface of the scope body;
and
the first ring is configured to be coupled to
the RDA such that the first ring can rotate
around a center axis of the first ring; and

coupling (2004) a second ring (1304) to the RDA
(40) and scope body (1302), wherein:

the second ring is configured such that the
external surface of the scope body fits within
the second ring; and
said second ring is configured to cause
(2006) radial pressure to be exerted against
the external surface of the scope body.

10. The method of claim 9, wherein:

the RDA (40) comprises at least one optical
component; and
the first ring (1310) is configured to be coupled
to the RDA such that the first ring can rotate
around a center axis of the first ring independent
from rotation of the at least one optical compo-
nent of the RDA.

11. The method of claim 9 or claim 10, wherein the sec-
ond ring comprises a collet with an interdigitated pat-
tern.

12. The method of any of claims 9 to 11, wherein the
second ring comprises an outer ring with a flange
and a threaded surface, the flange having substan-

tially a same inside diameter as an outside diameter
of the scope body,
preferably wherein the flange is configured to exert
force against a collet as the threaded surface of the
second ring is mated with a corresponding threaded
surface,
and optionally further comprising providing a third
ring with a sloped surface that translates the force
exerted against the collet by the flange into the radial
pressure to be exerted against the external surface
of the scope body.

13. The method of any of claims 9 to 12, wherein the
first ring is configured to position the RDA flush with
a front surface of the scope body when the threaded
exterior surface of the first ring is mated with the
threaded interior surface of the scope body, such
that at least one optical component of the RDA is
perpendicular to a radial axis of the scope body.

14. The method of claim 9, further comprising providing
a spacer ring, the spacer ring comprising:

a first portion configured to mate with a uniform
threaded internal surface of the RDA; and
a second portion configured to accommodate
scope bodies of varying diameters.

15. The method of any of claims 9 to 14, wherein the
radial pressure exerted against the external surface
of the scope body prevents the RDA from rotating
relative to the scope body.

Patentansprüche

1. Baugruppe zur sicheren Montage eines Anzeigead-
apters "RDA" (40) für ein Gewehrzielfernrohr an die
Vorderseite eines Fernrohrkörpers (1302), wobei
der Fernrohrkörper einen mit Gewinde versehene
Innenfläche und eine Außenfläche aufweist, wobei
die Baugruppe umfasst:
Einen ersten Ring (1310), der konfiguriert ist, an den
RDA (40) und den Fernrohrkörper (1302) gekoppelt
zu werden, wobei:

der erste Ring (1310) eine mit Gewinde verse-
hene Außenfläche umfasst, die konfiguriert ist,
mit der mit Gewinde versehenen Innenfläche
des Fernrohrkörpers (1302) zusammenzupas-
sen; und
der erste Ring (1310) konfiguriert ist, an den
RDA (40) derartig gekoppelt zu werden, dass
sich der erste Ring um eine mittige Achse des
ersten Rings drehen kann; und
einen zweiten Ring (1304), der konfiguriert ist,
an den RDA (40) und den Fernrohrkörper (1302)
gekoppelt zu werden, wobei:
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Der zweite Ring (1304) derartig konfiguriert
ist, dass die Außenfläche des Fernrohrkör-
pers (1302) in den zweiten Ring passt; und
der zweite Ring (1304) konfiguriert ist, zu
bewirken, dass radialer Druck gegen die
Außenfläche des Fernrohrkörpers (1302)
ausgeübt wird.

2. Baugruppe nach Anspruch 1, wobei:

Der RDA (40) zumindest eine optische Kompo-
nente umfasst; und
der erste Ring (1310) konfiguriert ist, derartig an
den RDA (40) gekoppelt zu werden, dass sich
der erste Ring um eine mittige Achse des ersten
Rings unabhängig von der Drehung der zumin-
dest einen optischen Komponente des RDAs
drehen kann.

3. Baugruppe nach Anspruch 1 oder Anspruch 2, wobei
der zweite Ring (1304) eine Klemmhülse (1306) mit
einem fingerartig ineinandergreifenden Muster
(1602) umfasst.

4. Baugruppe nach einem vorhergehenden Anspruch,
wobei der zweite Ring einen äußeren Ring mit einem
Flansch (1706) und einer mit Gewinde versehene
Oberfläche umfasst, wobei der Flansch (1706) im
Wesentlichen den gleichen Innendurchmesser wie
ein Außendurchmesser des Fernrohrkörpers (1302)
aufweist,
vorzugsweise, wobei der Flansch (1706) konfiguriert
ist, eine Kraft gegen eine Klemmhülse (1306) aus-
zuüben sowie die mit Gewinde versehene Oberflä-
che des zweiten Rings (1304) mit einer entsprechen-
den, mit Gewinde versehenen, Oberfläche zusam-
mengepasst wird,
und optional, wobei die Baugruppe ferner einen drit-
ten Ring (1308) mit einer abgeschrägten Oberfläche
umfasst, welche die vom Flansch (1706) gegen die
Klemmhülse (1306) ausgeübte Kraft in den radialen
Druck umwandelt, der gegen die Außenfläche des
Fernrohrkörpers (1302) auszuüben ist.

5. Baugruppe nach einem vorhergehenden Anspruch,
wobei der erste Ring (1310) konfiguriert ist, den RDA
(40) bündig mit einer vorderen Oberfläche des Fern-
rohrkörpers (1302) zu positionieren, wenn die mit
Gewinde versehene Außenfläche des ersten Rings
mit der mit Gewinde versehenen Innenfläche des
Fernrohrkörpers zusammengepasst wird, derartig,
dass zumindest eine optische Komponente des
RDAs senkrecht zu einer radialen Achse des Fern-
rohrkörpers ist.

6. Baugruppe nach Anspruch 1, die ferner einen Ab-
standsring (1308) umfasst, wobei der Abstandsring
umfasst:

Einen ersten Abschnitt (1506), der konfiguriert
ist, mit einer Innenfläche des RDAs zusammen-
zupassen, die ein gleichmäßiges Gewinde auf-
weist; und
einen zweiten Abschnitt (1508), der konfiguriert
ist, Fernrohrkörper variierender Durchmesser
aufzunehmen.

7. Baugruppe nach Anspruch 1, wobei der zweite Ring
(1304) konfiguriert ist, an den RDA (40) durch eine
oder mehrere zusätzliche Baugruppenkomponen-
ten gekoppelt zu werden.

8. Baugruppe nach einem vorhergehenden Anspruch,
wobei der radiale Druck, der gegen die Außenfläche
des Fernrohrkörpers (1302) ausgeübt wird, verhin-
dert, dass sich der RDA (40) relativ zum Fernrohr-
körper (1302) dreht.

9. Verfahren zur sicheren Montage eines Anzeigead-
apters "RDA" (40) für ein Gewehrzielfernrohr an die
Vorderseite eines Fernrohrkörpers (1302), wobei
der Fernrohrkörper einen mit Gewinde versehene
Innenfläche und eine Außenfläche aufweist, wobei
das Verfahren umfasst:
Koppeln (2002) eines ersten Rings (1310) an den
RDA (40) und den Fernrohrkörper (1302), wobei:

Der erste Ring eine mit Gewinde versehene Au-
ßenfläche umfasst, die konfiguriert ist, mit der
mit Gewinde versehenen Innenfläche des Fern-
rohrkörpers zusammenzupassen; und
der erste Ring konfiguriert ist, an den RDA der-
artig gekoppelt zu werden, dass sich der erste
Ring um eine mittige Achse des ersten Rings
drehen kann; und
Koppeln (2004) eines zweiten Rings (1304) an
den RDA (40) und den Fernrohrkörper (1302),

wobei:

Der zweite Ring derartig konfiguriert ist, dass
die Außenfläche des Fernrohrkörpers in den
zweiten Ring passt; und
der zweite Ring konfiguriert ist, zu bewirken
(2006), dass radialer Druck gegen die Außen-
fläche des Fernrohrkörpers ausgeübt wird.

10. Das Verfahren nach Anspruch 9, wobei:

Der RDA (40) zumindest eine optische Kompo-
nente umfasst; und
der erste Ring (1310) konfiguriert ist, an den
RDA derartig gekoppelt zu werden, dass sich
der erste Ring um eine mittige Achse des ersten
Rings unabhängig von der Drehung der zumin-
dest einen optischen Komponente des RDAs
drehen kann.
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11. Verfahren nach Anspruch 9 oder Anspruch 10, wobei
der zweite Ring eine Klemmhülse mit einem finger-
artig ineinandergreifenden Muster umfasst.

12. Verfahren nach einem der Ansprüche 9 bis 11, wobei
der zweite Ring einen äußeren Ring mit einem
Flansch und einer mit Gewinde versehene Oberflä-
che umfasst, wobei der Flansch im Wesentlichen
den gleichen Innendurchmesser wie ein Außen-
durchmesser des Fernrohrkörpers aufweist,
vorzugsweise, wobei der Flansch konfiguriert ist, ei-
ne Kraft gegen eine Klemmhülse auszuüben sowie
die mit Gewinde versehene Oberfläche des zweiten
Rings mit einer entsprechenden, mit Gewinde ver-
sehenen, Oberfläche zusammengepasst wird,
und optional, ferner Bereitstellen eines dritten Rings
mit einer abgeschrägten Oberfläche umfasst, wel-
che die vom Flansch gegen die Klemmhülse ausge-
übte Kraft in den radialen Druck umwandelt, der ge-
gen die Außenfläche des Fernrohrkörpers auszuü-
ben ist.

13. Verfahren nach einem der Ansprüche 9 bis 12, wobei
der erste Ring konfiguriert ist, den RDA bündig mit
einer vorderen Oberfläche des Fernrohrkörpers zu
positionieren, wenn die mit Gewinde versehene Au-
ßenfläche des ersten Rings mit der mit Gewinde ver-
sehenen Innenfläche des Fernrohrkörpers zusam-
mengepasst wird, derartig, dass zumindest eine op-
tische Komponente des RDAs senkrecht zu einer
radialen Achse des Fernrohrkörpers ist.

14. Verfahren nach Anspruch 9, das ferner Bereitstellen
einen Abstandsring umfasst, wobei der Abstands-
ring umfasst:

Einen ersten Abschnitt, der konfiguriert ist, mit
einer Innenfläche des RDAs zusammenzupas-
sen, die ein gleichmäßiges Gewinde aufweist;
und
einen zweiten Abschnitt, der konfiguriert ist,
Fernrohrkörper variierender Durchmesser auf-
zunehmen.

15. Verfahren nach einem der Ansprüche 9 bis 14, wobei
der radiale Druck, der gegen die Außenfläche des
Fernrohrkörpers ausgeübt wird, verhindert, dass
sich der RDA relativ zum Fernrohrkörper dreht.

Revendications

1. Un ensemble de fixation de monture d’adaptateur
d’écran de ciblage de lunette de visée pour arme
d’épaule « RDA » (40) sur la partie avant du corps
de la lunette de visée (1302) et ce corps de lunette
de visée a une surface intérieure filetée et une sur-
face extérieure, et cet ensemble se compose des

éléments suivants :

une première bague (1310) configurée pour se
raccorder à l’adaptateur RDA (40) et au corps
de la lunette de visée (1302) et :

la première bague (1310) a une surface ex-
térieure filetée qui est configurée pour se
mettre en prise avec la surface intérieure
filetée du corps de la lunette de visée (1302)
et
la première bague (1310) est configurée
pour se raccorder à l’adaptateur RDA (40)
de telle sorte que la première bague puisse
tourner autour d’un axe central de la pre-
mière bague et

une deuxième bague (1304) configurée pour se
raccorder à l’adaptateur RDA (40) et au corps
de la lunette de visée (1302) et :
la deuxième bague (1304) est configurée de tel-
le sorte que la surface extérieure du corps de la
lunette de visée (1302) vient se positionner dans
la deuxième bague et
ladite deuxième bague (1304) est configurée
pour exercer une pression radiale contre la sur-
face externe du corps de la lunette de visée
(1302).

2. L’ensemble que décrit la revendication 1, si ce n’est
que :

l’adaptateur RDA (40) comporte au moins un
composant optique et
la première bague (1310) est configurée pour
se raccorder à l’adaptateur RDA (40) de telle
sorte que la première bague puisse tourner
autour d’un axe central de la première bague,
indépendamment de la rotation d’au moins un
composant optique de l’adaptateur RDA.

3. L’ensemble que décrit la revendication 1 ou 2, si ce
n’est que la deuxième bague (1304) comporte une
virole (1306) à profil interdigité (1602).

4. L’ensemble que décrit l’une ou l’autre des revendi-
cations précédentes, si ce n’est que la deuxième ba-
gue se compose d’une bague externe comportant
une collerette (1706) et a une surface filetée, et cette
collerette (1706) a un diamètre interne pratiquement
identique au diamètre externe du corps de la lunette
de visée (1302),
si ce n’est, de préférence, que la collerette (1706)
est configurée pour exercer une force contre une
virole (1306) au niveau du point de contact entre la
surface filetée de la deuxième bague (1304) et une
surface filetée correspondante,
et, en option, si ce n’est que cet ensemble comporte
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en outre une troisième bague (1308) qui a une sur-
face en pente qui transforme la force qu’exerce la
collerette (1706) contre la virole (1306) en force ra-
diale qui s’exerce contre la surface externe du corps
de la lunette de visée (1302).

5. L’ensemble que décrit l’une ou l’autre des revendi-
cations précédentes, si ce n’est que la première ba-
gue (1310) est configurée pour positionner l’adapta-
teur RDA (40) de telle sorte qu’il affleure une surface
avant du corps de la lunette de visée (1302) lorsque
la surface extérieure de la première bague vient se
raccorder à la surface inférieure filetée du corps de
la lunette de visée afin qu’au moins un composant
optique de l’adaptateur RDA soit perpendiculaire à
un axe radial du corps de la lunette de visée.

6. L’ensemble que décrit la revendication 1, si ce n’est
qu’il comporte en outre une bague entretoise (1308)
et que cette bague entretoise se compose des élé-
ments suivants :

une première partie (1506) configurée pour se
raccorder à une surface interne filetée uniforme
de l’adaptateur RDA et
une deuxième partie (1508) configurée pour re-
cevoir des corps de lunettes de visée de diffé-
rents diamètres.

7. L’ensemble que décrit la revendication 1, si ce n’est
que la deuxième bague (1304) est configurée pour
un raccordement à l’adaptateur RDA (40) par le biais
d’un ou plusieurs composants supplémentaires de
l’ensemble.

8. L’ensemble que décrit l’une ou l’autre des revendi-
cations précédentes, si ce n’est que la pression ra-
diale qui s’exerce contre la surface externe du corps
de la lunette de visée (1302) empêche la rotation de
l’adaptateur (40) autour du corps de la lunette de
visée (1302).

9. Un procédé de fixation de la monture d’un adaptateur
d’écran de ciblage de lunette de visée pour arme
d’épaule « RDA » (40) sur la partie avant du corps
de la lunette de visée (1302) et ce corps de lunette
de visée a une surface intérieure filetée et une sur-
face extérieure, et ce procédé se compose des élé-
ments suivants :

raccordement (2002) d’une première bague
(1310) à l’adaptateur RDA (40) et au corps de
la lunette de visée (1302) et :

la première bague a une surface extérieure
filetée qui est configurée pour se mettre en
prise avec la surface intérieure filetée du
corps de la lunette de visée et

la première bague est configurée pour se
raccorder à l’adaptateur RDA de telle sorte
que la première bague puisse tourner
autour d’un axe central de la première ba-
gue et

raccordement (2004) d’une deuxième bague
(1304) à l’adaptateur RDA (40) et au corps de
la lunette de visée (1302) et :
la deuxième bague est configurée de telle sorte
que la surface extérieure du corps de la lunette
de visée vient se positionner dans la deuxième
bague et
ladite deuxième bague est configurée pour exer-
cer une pression radiale (2006) contre la surface
externe du corps de la lunette de visée.

10. Le procédé que décrit la revendication 9, si ce n’est
que :

l’adaptateur RDA (40) comporte au moins un
composant optique et
la première bague (1310) est configurée pour
se raccorder à l’adaptateur RDA de telle sorte
que la première bague puisse tourner autour
d’un axe central de la première bague, indépen-
damment de la rotation d’au moins un compo-
sant optique de l’adaptateur RDA.

11. Le procédé que décrit la revendication 9 ou 10, si ce
n’est que la deuxième bague comporte une virole à
profil interdigité.

12. Le procédé que décrit l’une ou l’autre des revendi-
cations 9 à 11, si ce n’est que la deuxième bague
se compose d’une bague externe comportant une
collerette et a une surface filetée, et cette collerette
a un diamètre interne pratiquement identique au dia-
mètre externe du corps de la lunette de visée,
si ce n’est, de préférence, que la collerette est con-
figurée pour exercer une force contre une virole au
niveau du point de contact entre la surface filetée de
la deuxième bague et une surface filetée correspon-
dante,
et, en option, si ce n’est que cet ensemble comporte
en outre une troisième bague qui a une surface en
pente qui transforme la force qu’exerce la collerette
contre la virole en force radiale qui s’exerce contre
la surface externe du corps de la lunette de visée.

13. Le procédé que décrit l’une ou l’autre des revendi-
cations 9 à 12, si ce n’est que la première bague est
configurée pour positionner l’adaptateur RDA de tel-
le sorte qu’il affleure une surface avant du corps de
la lunette de visée lorsque la surface extérieure de
la première bague vient se raccorder à la surface
inférieure filetée du corps de la lunette de visée afin
qu’au moins un composant optique de l’adaptateur
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RDA soit perpendiculaire à un axe radial du corps
de la lunette de visée.

14. Le procédé que décrit la revendication 9, si ce n’est
qu’il comporte en outre une bague entretoise et que
cette bague entretoise se compose des éléments
suivants :

une première partie configurée pour se raccor-
der à une surface interne filetée uniforme de
l’adaptateur RDA et
une deuxième partie configurée pour recevoir
des corps de lunettes de visée de différents dia-
mètres.

15. Le procédé que décrit l’une ou l’autre des revendi-
cations 9 à 14, si ce n’est que la pression radiale qui
s’exerce contre la surface externe du corps de la
lunette de visée empêche la rotation de l’adaptateur
RDA autour du corps de la lunette de visée.
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