EP 3 875 885 A1

(19)

Europdisches
Patentamt

European

Patent Office

Office européen
des brevets

(12)

(43) Date of publication:
08.09.2021 Bulletin 2021/36

(21) Application number: 21171283.1

(22) Date of filing: 15.06.2016

(11) EP 3 875 885 A1

EUROPEAN PATENT APPLICATION

(51) IntCl.:
F41G 1/38 (2006.09
F41G 1/34 (20060

F41G 1/46 (200609

(84) Designated Contracting States:
AL AT BE BG CH CY CZDE DK EE ES FI FR GB
GRHRHUIEISITLILT LULV MC MK MT NL NO
PL PT RO RS SE SI SK SM TR

(30) Priority: 17.06.2015 US 201514742415

(62) Document number(s) of the earlier application(s) in
accordance with Art. 76 EPC:
16812319.8/ 3 311 098

(71) Applicant: Sheltered Wings, Inc. D/b/a/ Vortex
Optics
Middleton, WI 53562 (US)

(72) Inventors:
* HAMILTON, David M.
Middleton, WI 53562 (US)
* HAMILTON, Samuel J.
Middleton, WI 53562 (US)

(74) Representative: Barker Brettell LLP
100 Hagley Road
Edgbaston
Birmingham B16 8QQ (GB)

Remarks:
This application was filed on 29.04.2021 as a
divisional application to the application mentioned
under INID code 62.

(54)

(57)  Anoptical sighting device (10) comprises a body
(12) with first and second ends (40, 50), and an objective
lens system (16), an eyepiece lens and an erector lens
system (25) within the body. The objective lens system,
eyepiece lens, and erector lens system form an optical
system having a first focal plane. The device also com-
prises a first reticle (60) at the first focal plane. An elec-
tronic reticle (70) is placed on the same focal plane as
the first reticle, and is configured to selectively display
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Description
CROSS-REFERENCE TO RELATED APPLICATIONS

[0001] This application claims priority to U.S. Patent
Application No. 14/742,415 filed June 17, 2015, which is
incorporated herein by reference for all purposes.

FIELD

[0002] The disclosurerelates generally to optical sight-
ing devices for use with firearms. More particularly, the
disclosure relates to reticles for use in a dual focal plane
optical sighting device.

BACKGROUND

[0003] Reticles are used in optical sighting devices for
aiming and for measuring distances or sizes of objects.
Various types of reticles can be used in optical sighting
devices, such as riflescopes. Wire crosshairs have been
used in reticles for many years.

[0004] More recently, glass etched reticles have be-
come popular in sighting devices used in the consumer,
military, and law enforcement markets. A glass etched
reticle is a piece of glass with a pattern etched into the
glass then, using a vapor deposit chamber, various sub-
stances can be deposited into the etched pattern. For
black features, chrome is generally used. For "illuminat-
ed" features, titanium dioxide or sodium silicate is gen-
erally used. This fine powder reflects light from a LED,
which is positioned at the edge of the reticle housing and
outof view of the user, towards the user’s eye, and makes
the reticle pattern appear to glow so it is easy to see in
low light situations.

[0005] Mostoptical sighting devices with variable mag-
nification have two focal planes. Generally a reticle could
be placed at the first focal plane, the second focal plane
or both. There are distinct advantages and disadvantag-
es to both first and second focal plane reticles.

[0006] Firstfocal plane reticles generally have smaller
features, which usually prevents the use of wire reticles,
because the wires are too big. Therefore, glass etched
reticles are generally used for first focal plane reticles.
Since the first focal plane is in front of the zoom magni-
fication system (that is, the erector system), the reticle
and image will change in size in proportion to one anoth-
er: when the image gets bigger, the information on the
reticle gets bigger at the same rate. One advantage to
this is that any measurement marks on the reticle will be
accurate at any magnification setting the user chooses.
As the image is magnified, the information on the reticle
appears to get larger along with the image at the same
rate, so all reticle markings will be accurate to its designed
scale of measurement. One disadvantage, however, is
that as the lines which make-up the reticle will get thicker
to the user’s eye, it may become difficult to see small
targets because more of the viewable area is obscured.
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If the lines are made too thin, at low magnification (de-
sirable for larger fields of view and moving targets) the
lines could be too thin to be seen clearly. On the other
hand, if the lines are thicker and work well at low magni-
fication, they may appear to be too thick at higher mag-
nifications.

[0007] In second focal plane reticles, by contrast, the
advantages and disadvantages are largely the opposite
of those of first focal plane reticles. Second focal plane
reticles do not adjust in size or scale when the magnifi-
cation of the image is changed because they are located
behind the erector system. Therefore, a second focal
plane reticle is generally sized for a specific magnification
setting of the riflescope. In order for the measurement
marks on a second focal plane reticle to be accurate, the
scope must be set at a precise magnification setting for
which the given reticle is designed. In order to use the
measurement marks in another magnification, therefore,
the user would need to mathematically calculate the dif-
ference for accurate use. Because the thickness of the
lines on a second focal plane reticle do not change with
the magnification setting, the lines can be optimized for
a desired thickness, and at any magnification the lines
will appear the same thickness to the user’s eye.
[0008] Some trends in current sighting devices are
worth noting. For example, there is a trend in sighting
devices to have an increased magnification range. It is
not uncommon for scopes to have 6 X magnification rang-
es and some scopes even have magnification ranges in
the 10X or more range. As magnification ranges in-
crease, itbecomes more difficult to optimize the line thick-
ness of reticles used in the first focal plane because there
is a much larger change in reticle line size over the mag-
nification range. Another trend is to use one optical sight-
ing device for both long range situations and close range
situations. Increased zoom ranges make it possible to
have one optical sighting device that can be used for both
very close and very far situations. However, because of
the advantages and disadvantages described above, it
is difficult to find a reticle that is optimal for both long
range situations and close range situations.

[0009] Inthe last few years certain optical sighting de-
vices have used dual focal plane reticles. This means
that the device contains two reticles; one reticle in each
of the first and second focal planes. Generally, most dual
purpose (close and far application) reticles will have ver-
tical and horizontal stadia lines with hash marks or some
other shape designating specific angular measurements
(e.g., Minutes of Angle or Milliradians) for long range
shots. For shorter range shooting, a simple dot, horse-
shoe shape, broken circle, or some other mark is pre-
ferred. Both reticles in all dual focal plane optical sighting
devices currently known to the inventors are glass etched
reticles.

[0010] Reticle illumination has been used for many
years in traditional style riflescopes, but there have been
illumination problems. A discussion of glass reticle tech-
nology will be useful background. Years ago, glass reti-
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cles were invented because they had the advantage of
enabling "floating" reticle features. The term "floating,"
when applied to a reticle, means that any design can be
placed onto the glass surface without any other physical
support, that is, the designs do not need to be connected.
Floating reticles are unlike wire reticles, as the latter re-
quire all the reticle features to be supported by being
connected to a frame in some way, much like a stencil
oraneon sign. A glass reticle makes possible any pattern
imaginable. As noted above, glass reticle makers will
etch glass with a pattern, and then fill the etched areas
with a various different materials, depending on different
factors. Commonly, chrome is used as a material forfilling
the etched portion for use in non-illuminated features.
For illuminated features, glass reticle makers commonly
use areflective material such as but not limited to titanium
dioxide and sodium silicate. Usually, in a glass reticle
there is a second piece of glass cemented over the reticle
pattern to protect the pattern, thereby creating a doublet.
[0011] Most glass illuminated reticles are not bright
enough, however to be used in bright daylight situations
because current technology cannot make them bright
enough. There are exceptions to this generality, but they
also have their drawbacks. Traditional reticle illumination
involves the use of an LED placed at the edge of the
glass reticle. The light from the LED reflects off the re-
flective material towards the observer’'s eye, and thus
creates an illuminated pattern. This method results in a
desirable illuminated pattern for low light situations. But
titanium dioxide and sodium silicate are actually very fine-
ly ground powders of these materials. When the light from
the LED hits these materials, the light scatters light in all
directions. Some of that light goes to the users eye. But
it is obviously inefficient since it scatters light in all direc-
tions. The result is that not enough light is reflected for
bright daylight situations.

[0012] One alternative way to provide brighter illumi-
nation is the use of light piped through an optic fiber to
the center of the reticle to make a bright center dot or
other shape. This is currently used in the Vortex Razor
1-6x24 scope, for example. The light piped through the
optic fiber may be ambient light or may also be provided
by an LED or other suitable light source. llluminating the
optic fiber with an LED results in a very bright reticle that
can be seen in bright daylight, and does not dim when
the user moves his head off axis. The problem with this
design is that it can only be used in the second focal
plane. The reasonis that placementin the first focal plane
would require the illuminated shape to be much smaller
to appear the correct size to the user and it is difficult to
get optic fibers sufficiently small, or at least to make the
center dot that small. Also, using an optic fiber is difficult
to do using glass reticle technology without making the
fiber optic cable visible to the observer, which obstructs
the view and is distracting. Moreover, optic fibers have
the drawback of only having an illuminated center dot, or
chevron, or other similarly small and compact shape. But
disconnected entities are very difficult without multiple
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fibers. Other illumination types can result in a fully illumi-
nated reticle pattern or a center pattern other than a sim-
ple dot. For example, wire reticles with optic fibers that
are illuminated by LEDs have been used.

[0013] Another system used for bright illuminated pat-
terns is diffraction grated reticles. Swarovski uses a dif-
fraction grated reticle in its Z6 line of scopes. This tech-
nology does produce a very bright center dot. The prob-
lem is the manner in which the light is provided to the
diffraction pattern. U.S. Patent No. 7,804,643 B2 disclos-
es a prism system which reflects light to the diffraction
pattern to create a bright center dot. The problem with
this design is that it relies on a relatively large prism sys-
tem which needs to be placed on the edge of the scope
housing. This arrangement makes it difficult to put an
illuminated reticle in the first focal plane because the larg-
er housing arrangement would likely interfere with the
scope turrets. Another problem with this design is that
the reticle moves much more in the first focal plane while
adjusting the turrets. Because the prism functions to fo-
cus the light onto the diffraction pattern, this design re-
quires focusing on a "moving target," meaning that the
reflected light may not always be aimed properly onto
the diffraction reticle pattern. Even if this prism arrange-
ment could be made to work in the first focal plane, there
would still be the problem of having an undesirably large
housing on the scope body.

[0014] Others have used diffraction grated reticles in
the first focal plane using a lens in combination with very
tighttolerances. This provides the desired daylight bright-
ness in the first focal plane, but as the user moves his
head off axis, the brightness is lost, and in some cases
the scope dims to almost black.

[0015] Alignment of dual focal plane reticles is also
challenging. In many dual focal plane reticles, both reti-
cles include vertical and/or horizontal stadia lines or
markings including, but not limited to, "crosshair" lines.
[0016] In addition, reticles also typically employ other
markings including, but not limited to: subtension mark-
ings, hash marks, dots, horseshoes, or other shapes or
patterns. Such markings may provide a shooter with in-
formation including, but not limited to, measuring distanc-
es, object sizes, and how to compensate for holdover
and crosswinds. Including lines or markings on both ret-
icles makes the alignment of the reticles to each other
extremely important. If the reticles were to be misaligned
for any reason, the user may see two sets of crosshairs
and subtension marks, which would confuse and distract
the shooter. Such misalignment could occur because the
reticles are physically misaligned, or if the user simply
turns his or her head off axis.

[0017] Although illuminated reticles have been used
for many years, they have not been fully optimized. For
example, the use of transparent organic light-emitting di-
ode (OLED) screens or other electronic reticles is already
known in the prior art, but improvements could be made
on this technology. For example, U.S. Patent

[0018] Application Publication Number 2013/0033746
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discloses a transparent OLED screen reticle as well as
other types of electronic reticles, and various electronic
reticle shapes. One problem with electronic reticles in-
cluding OLED reticles, however, is that if battery power
is lost, so too is the reticle. In this situation, there are no
aiming options. Another disadvantage is that it can be
complicated to connect the OLED screen to the magni-
fication. Such difficulty leads to more opportunities for
failure and an increase in cost and complexity.

[0019] As such, there is a need for a dual focal plane
reticle that eliminates the misalignment issues present
when both the first focal plane reticle and second focal
plane reticle include crosshairs and other marks. A need
also exists for a reticle having improved illumination and
reticle options.

BRIEF DESCRIPTION OF THE DRAWINGS
[0020]

FIG. 1 is a perspective view of a riflescope optical
sighting device in accordance with the present in-
vention;

FIG. 2 is a cross-section view of the riflescope of
FIG. 1 along line 2-2, showing a moveable optical
element inside the scope body;

FIG. 3 is a schematic view of the erector system in
the optical element of an optical sighting device in
accordance with the present invention;

FIG. 4 is a schematic view of an optical sighting de-
vice with two focal planes and reticles at each focal
plane;

FIG. 5 is a view through a dual focal plane optical
sighting device with dual reticles, where the two ret-
icles are misaligned;

FIG. 6 is a view as seen when looking through a dual
focal plane optical sighting device using glass and
electronic reticles;

FIG. 7 illustrates an electronic reticle with a marking
pattern for use with a supersonic bullet;

FIG. 8 illustrates an observed reticle with a marking
pattern for use with a subsonic bullet;

FIG. 9A is a view as seen when looking through a
conventional dual plane optical sighting device of a
first focal plane reticle having stadia and subtension
lines;

FIG. 9B is a view as seen when looking through a
conventional dual plane optical sighting device of a
second focal plane reticle having stadia lines and a
targeting dot;

FIG. 9C is a view as seen when looking through a
conventional dual plane optical sighting device hav-
ing stadia lines and subtension marks on the first
and second focal plane reticle showing the reticles
in alignment;

FIG. 11 is a view as seen when looking through a
conventional dual plane optical sighting device hav-
ing stadia lines on the first and second focal plane
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reticle showing the reticles out of alignment and with
the optical sighting device in a zoomed in position;
FIG. 12is a view as seen through an optical sighting
device of a glass etched reticle having subtension
lines;

FIG. 13 is a view as seen through an optical sighting
device of a wire reticle having vertical and horizontal
stadia lines and a target dot;

FIG. 13Ais a detail schematic view of the wire reticle
of FIG. 13 taken generally along the line A-A in FIG.
13;

FIG. 13B is a side schematic view of one embodi-
ment of an optic fiber target dot used with a wire
reticle;

FIG. 14 is a view as seen through a dual focal plane
optical sighting device in accordance with the inven-
tion having the glass reticle of FIG. 12 at the first
focal plane and the wire reticle of FIG. 13 at the sec-
ond focal plane, showing the reticles in alignment
and the scope in a zoomed out position;

FIG.15is aview as seen through the dual focal plane
sighting device of FIG. 14, showing the reticles in
alignment and the scope in a zoomed in position;
FIG. 16 is a view as seen through the dual focal plane
sighting device of FIG. 14, showing the reticles out
of alignment and the scope in a zoomed out position;
FIG. 17 is aview as seen through the dual focal plane
sighting device of FIG. 14, showing the reticles out
of alignment and the scope in a zoomed in position;
and

FIGS. 18A-C are embodiments of alternative first fo-
cal plane reticle patterns for use with the dual focal
plane sighting device of FIG. 14.

SUMMARY

[0021] An optical sighting device includes an objective
lens system having a center axis, an eyepiece lens, and
an erector lens system forming an optical system having
afirst focal plane and a second focal plane, the first focal
plane proximate the objective lens system, and the sec-
ond focal plane proximate the eyepiece lens. The optical
system has a first reticle at the first focal plane and a
second reticle at the second focal plane. The reticle at
thefirstfocal plane is aglass etchedreticle, and thereticle
at the second focal plane is a wire reticle. The first reticle
and the second reticle include at least one first marking
and at least one secondary marking that complement
each other to create the appearance of a single reticle
when viewed along the center axis.

[0022] An alternative embodiment of the present in-
vention is an objective lens system having a body with a
center axis and with an objective lens system disposed
within the body. An eyepiece lens is also disposed within
the body. The objective lens system and the eyepiece
lens are parts of an erector lens system that has a first
focal plane and a second focal plane. A first reticle is
disposed at the first focal plane and a second reticle,
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which is a wire reticle, is disposed at the second focal
plane. The first reticle includes at least one first marking
and the second reticle includes at least one second mark-
ing. The first and second markings do not overlap each
other when viewed along the center axis.

[0023] Yet another embodiment of the present inven-
tion is an optical system for use in an optical sighting
device that includes an objective lens system, an erector
system, and an eyepiece. A glass etched reticle having
a marking pattern is located at a first focal plane between
the objective lens system and the erector system. A wire
reticle including stadia lines is located at a second focal
plane between the erector system and the eyepiece. The
glass etched reticle and wire reticle are aligned to that
the marking pattern of the glass etched reticle appears
to beerector kens superimposed on the stadia lines of
the wire reticle when the reticles are viewed through the
eyepiece.

[0024] It will be understood by those skilled in the art
that one or more aspects of this invention can meet cer-
tain objectives, while one or more other aspects can lead
to certain other objectives. Other objects, features, ben-
efits and advantages of the present invention will be ap-
parent in this summary and descriptions of the disclosed
embodiment, and will be readily apparent to those skilled
in the art. Such objects, features, benefits and advantag-
eswillbe apparent from the above as taken in conjunction
with the accompanying figures and all reasonable infer-
ences to be drawn therefrom.

DETAILED DESCRIPTION

[0025] FIG. 1 shows an exemplary dual focal plane op-
tical sighting device 10, havinga scope body 12, objective
lens end 40 and eyepiece end 50. FIG. 2 shows a cross-
section of the sighting device from FIG. 1 showing the
basic components of optical system 14 and moveable
optical element 15. As shown in FIG. 2, optical system
14 includes an objective lens system 16, erector system
25, and eyepiece 18. FIG. 2 shows a riflescope embod-
iment of the invention having a body 12, but optical sys-
tem 14 could be used in other types of sighting devices
as well. Erector system 25 may be included within a
moveable optic element 15. In FIG. 2, moveable optic
element 15 also includes a collector 22, as well as first
focal plane reticle 55 and second focal plane reticle 57.
When in use, adjustment of turret assembly 28 and turret
screw 29 causes adjustment of moveable optic element
15.

[0026] FIG. 3 shows a close-up view of an optical sys-
tem 14 in cross-section, illustrating how light rays travel
through the optical system 14. Optical system 14 may
have additional optical components such as collector 22,
anditis wellknown within the artthat certain components,
such as objective lens system 16, erector system 25, and
eyepiece 18 may themselves have multiple components
or lenses. Optical system 14 shown here is drawn as a
basic system for illustration of one embodiment of the
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invention but it should be understood that variations of
other optical systems with more or less structural com-
ponents would be within the scope of the invention as
well.

[0027] FIG. 4 is a schematic drawing of the basic com-
ponents of one embodiment of a dual focal plane optical
sighting device 10, having an objective lens end 40 and
an eyepiece end 50. The focal plane proximal to the ob-
jective lens end 40 is a first focal plane 20 (FFP). The
focal plane closer to the eyepiece end is a second focal
plane 30 (SFP). Light enters the objective lens end 40
and proceeds through the dual focal plane optical sight-
ing device 10 and through the eyepiece end 50. As light
passes through the dual focal plane optical sighting de-
vice 10, light is focused to form an image that is clear to
the eye of auser atthe first20 and second 30 focal planes.
Magnification occurs in an erector system 25 located be-
tween the first and second focal planes. FIG. 4 also
shows optional components controller 82 and switch 84.
Controller 82 may contain a chip with memory for storing
various reticle patterns or other information used by the
device.

[0028] Inone embodiment of a dual focal plane optical
sighting device 10, a glass reticle 60 (such as a glass
etched reticle) is positioned at the first focal plane 20 and
an electronic reticle 70 (such as an OLED reticle) is po-
sitioned in the second focal plane 30. The pattern on the
glass reticle 60 could be a cross hair with hash marks,
for example, and the pattern of the electronic reticle 70
could be a dot as seen in FIG. 6. It should be understood
that numerous other types and shapes of reticles and
reticle patterns could be used as well.

[0029] In an alternate embodiment, the electronic ret-
icle 70 is placed on the same focal plane as the glass
reticle 60. In yet another alternate embodiment, the elec-
tronic reticle 70 could be positioned at the first focal plane
20 and the glass reticle 60 positioned at the second focal
plane 30. In additional embodiments, wire reticles could
be used in either focal plane position.

[0030] With any dual focal plane optical sighting de-
vice, the two reticles have to be properly aligned so that
when they are viewed by a user from the eye piece, the
reticles appear aligned as seen in FIG. 8. If not properly
aligned, the reticles may appear misaligned to the user’s
eye as shown in FIG. 5. If the alignment between the first
focal plane reticle and the second focal plane reticle is
off by only a small fraction of a millimeter, it will be very
noticeable to the user. When the two reticles are properly
aligned, it is called the "true position."

[0031] In a dual focal plane optical sighting device 10
the first focal plane 20 and second focal plane 30 may
be rather far apart and the reticles themselves are phys-
ically rather small (although through the eyepiece they
may appear large). For example, glass etched reticles
are generally about 10 microns, and some reticles have
lines that are 0.005mm thick. As another example, the
first focal plane and second focal plane could be sepa-
rated by a distance of 50-100mm within the body of a
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sighting device. As such, it is difficult to get a precise
alignment over that distance. Alignment of such small
reticles requires very small movements. If the dual focal
plane optical sighting device features two glass etched
reticles, alignment must be done mechanically to a high
degree of precision, which is difficult and costly to ac-
complish. Alternatively, if the dual focal plane optical
sighting device features two electronic reticles, a power
failure results in having no reticle at all. Thus, one ad-
vantage of having one glass reticle 60 and one electronic
reticle 70 in a dual focal plane optical sighting device 10
is to simplify the complexity and cost of mechanically
aligning the two reticles. Dual reticle alignment can be
simplified by requiring less or even no mechanical align-
ment, depending on the manufacturing process used.
For example, electronic reticle 70 could be digitally
aligned with glass etched reticle 60 using computerized
or automated processes. Some OLED screen reticles
have pixels that are under 5 microns. Since this is about
half the line width of the glass reticle, it easier to align
the digital reticle. Further, if a power failure occurs with
the optical sighting device, the glass reticle will remain
visible and operative as a backup aiming solution.
[0032] The dual focal plane optical sighting device 10
could also have a memory chip or internal processor, for
example within controller 82, which contains various
electronic reticle options, such as the dot from FIG.6, the
broken circle from FIG. 5 or a horseshoe. Additionally, a
user interface such as a screen or dial could be used to
toggle between the various reticle choices. Once two ret-
icles within the dual focal plane optical sighting device
10 are digitally aligned, the electronic reticle options can
be optimized to work with the glass reticle 60 and provide
the user many reticle options to choose from.

[0033] In some embodiments, the optical sighting de-
vice 10 can also be particularly useful with firearms that
can accommodate both a supersonic bullet and a sub-
sonic bullet. For example, the 300 blackout bullet is a
bullet that can be used either way, although in other rifles,
different bullets can be used for each function. Super-
sonicis faster and carries more energy. Subsonicis much
quieter, especially when used with a sound suppressor
or silencer on a rifle. Certain shooters, such as special
operations shooters, like to have both options, and like
to interchange which bullet type they use based on the
mission.

[0034] The optical sighting device 10 of this disclosure
can accommodate this interchangeability. In one embod-
iment, the optical sighting device 10 is adapted to be
used with a supersonic bullet and a subsonic bullet. The
optical sighting device 10 can include a controller 82 in-
cluding a memory chip or internal processor for causing
at least two marking patterns to be displayed on the elec-
tronic reticle, the first pattern 75 illustrating hold over or
angular markings for use with the supersonic bullet, and
the second pattern 80 illustrating hold over or angular
markings for use with the subsonic bullet, the second
pattern having greater spacing between the markings
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than in the first pattern.

[0035] Further, when the glass reticle 60 is in the sec-
ond focal plane with a few hash marks, and the electronic
reticle 70 is in the first focal plane, a switch 84 on the
riflescope changes a series of drop dots or other "hold
over" aiming points or angular markings based on the
bullet used (subsonic vs. supersonic). Different colors,
shapes, or any combination thereof can be used to dif-
ferentiate between the hold-over features, depending on
whether supersonic or subsonic was selected. Inthe em-
bodimentillustrated in FIGS. 7 and 8, pressing the switch
84 on the side of the device 10 changes the dots between
a supersonic pattern (FIG. 7) and subsonic pattern (FIG.
8). Supersonic patterns and subsonic patterns may also
be illuminated in different colors to further differentiate
them. Any combination of colors and/or shapes could be
used to denote between supersonic and subsonic. Since
the subsonic is a slower bullet, it will see more bullet drop
over a given distance than a supersonic bullet. As a re-
sult, the hold-over dots need to be spaced out more, as
illustrated in comparing FIG. 7 and FIG. 8, in order to
accommodate this greater amount of bullet drop. Again,
one benefit of the second focal plane reticle illustrated in
FIGS. 7 and 8 having glass etched markings, is that in
the eventthat battery power fails (and thus the illuminated
dots from the first focal plane reticle are unavailable), the
shooter still has the benefit of the second focal plane
reticle for reference.

[0036] In any of the embodiments disclosed herein, a
glass etched or non-electronic reticle can also have basic
angular markings (MOA or MRAD) hashed to be used if
battery power fails, with the dots corresponding to a
crosswind speed.

[0037] The alignment issue identified above may be
addressed by separating elements of the reticles in the
first and second focal planes and superimposing those
elements, such thatreticle markingsin the first focal plane
and reticle markings in the second focal plane are com-
plimentary. One example of this alignment problem is
shown in FIGS. 9-11, showing views through optical
sighting device 10 including a first focal plane reticle 100
and a second focal planereticle 200 are shown. As shown
inFIG. 9, first focal plane reticle 100 (FIG. 9A) is disposed
at first focal plane 20 and second focal plane reticle 200
(FIG. 9B) is disposed at second focal plane 30. First focal
plane reticle 100 includes first focal plane vertical and
horizontal stadia lines 102, 104. Second focal plane ret-
icle 200 includes second focal plane vertical and hori-
zontal stadia lines 202, 204. FIG. 9C shows the optical
sighting device 10 in a zoomed out position and the ret-
icles 100, 200 are in perfect alignment. In the embodi-
ment shown, first focal plane reticle 100 also includes a
plurality of subtension marks 106 and accompanying
numbers 108 are distributed along the stadia lines 102,
104.

[0038] When the reticles 100, 200 are in perfect align-
ment, the first focal plane stadia lines 102, 104 are indis-
tinguishable from second focal plane stadia lines 202,
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204. If the reticles 100, 200 are out of alignment for any
reason, however, including when the user simply moves
his line of sight out of perfect alignment with center axis
150 (see FIGS. 1-2) of the optical sighting device 10, the
user is presented with a view similar to that in FIG. 10,
which shows first focal plane stadia lines 102, 104 visible
separately from second focal plane stadia lines 202, 204.
Aview like the one in FIG. 10 is particularly confusing for
the user because all of the lines are the same thickness,
and it is not immediately apparent which stadia lines be-
long to which reticle. When the optical sighting device 10
is zoomed in as shown in FIG. 11, first focal plane stadia
lines 102, 104, subtension lines 106, numbers 108, and
any other markings increase in size and thickness, but
second focal plane stadia lines 202, 204 and target dot
206 do not change. The increased thickness of the lines
on first focal plane reticle 100 tends to obscure more of
the field of view than the user would prefer.

[0039] FIGS. 12and 13illustrate a solution to the align-
ment problems described above, namely separating el-
ements of the reticles in the first and second focal planes
such that the first focal plane and second focal plane
markings are superimposed or complimentary when
viewed through the eyepiece of the device. For example,
FIG. 12 shows a glass etched reticle 300 having subten-
sion lines 302 and numbers 304, but no stadia lines. On
its own, glass etched reticle 300 would be difficult to use.
Of course, any other suitable markings may also be in-
cluded in glass etched reticle 300 without departing from
the invention. In this embodiment, glass etched reticle
300 is disposed at the first focal plane 20.

[0040] FIG. 13 shows a wire reticle 400 having vertical
and horizontal stadia lines 402, 404, and a target dot 406.
Wire reticle 400 does not include any subtension lines
and is disposed at the second focal plane 30 in this em-
bodiment. In one embodiment of the present invention,
wire reticle 400 may include anilluminated target dot 406.
As shown in FIG. 13A, illuminated target dot 406 may be
illuminated by an optic fiber 408, which may be aligned
with and track along one of the stadia lines 402, 404. The
optic fiber 408 shown in FIG. 13A is exaggerated to make
it visible in the illustration, but in practice, the optic fiber
appears to disappear into the wire stadia line 402, 404
and, exceptforthe illuminated target dot406, is not visible
to the user. Although in the embodiment shown, optic
fiber 408 is positioned in front of vertical stadia line 404,
it may be positioned in front of the horizontal stadia line
402 or any other wire included in wire reticle 400 without
departing from the invention.

[0041] FIG. 13B shows a side view of optic fiber 408
and target dot 406, which appears as a bright dot to the
user when an LED 410 is illuminated. LED 410 may be
powered by a battery, and may be any suitable color. It
may also be possible to provide an LED 410 that can
change color, allowing the user to select a preferred color.
One end of optic fiber 408 may optionally include a light
collector 412, which acts as a funnel of sorts to capture
as much light 414 as possible. The other end of optic
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fiber 408 is cut at a 45 degree angle, which reflects the
light passing through the fiber toward the eye of the user.
Light 414 is collected by light collector 412, passes
through optic fiber 408, and reflects off of target dot 406,
before traveling to the eye of the user. The targeting dot
406 visible to the viewer is actually light 414 reflecting off
of the 45 degree cut of the end of optic fiber 408. As the
light passes through optic fiber 408 and illuminates the
end of the optic fiber opposite the light source. Thus, in
an alternative embodiment, optic fiber 408 may include
a 90° bend at the location of the target dot 406 so that
the end of optic fiber 408 opposite the light source points
toward the user’s eye without having to cut the optic fiber
at an angle. Although LED 410 is described here to illu-
minate the target dot 406 in the embodiment shown, any
suitable light source may be used without departing from
the invention, such as a prism, OLED system, other non-
LED lamp, or by exposing loops of optic fiber 408 to am-
bient light that may be collected and transmitted to target
dot 406.

[0042] Aligning glass etchedreticle 300 and wire reticle
400 creates the illusion of viewing a single reticle when
viewed through the optical sighting device 10. Unlike ex-
isting dual focal plane optical sighting devices that in-
clude reticles having markings that overlay each other
as described above, using glass etched reticle 300 in
combination with wire reticle 400 eliminates any double
vision issues as shown in FIGS. 9-11.

[0043] FIG. 14 shows aview through a dual focal plane
optical sighting device 10 in accordance with the inven-
tion showing glass etched reticle 300 (FIG. 12) and wire
reticle 400 (FIG. 13) in perfect alignment and with the
optical sighting device in azoomed out position. The view
shown in FIG. 14 is nearly identical to the one shown in
FIG. 9. FIG. 15 shows another view through dual focal
plane optical sighting device 10 showing the device in a
zoomed in position. In the zoomed in position, the marks
on the glass etched reticle 300 increase in size and thick-
ness, but the stadia 402, 404 and targeting dot 406 on
the wire reticle 400 remain the same size. FIG. 15 shows
the reticles 300, 400 in perfect alignment as well.
[0044] FIG. 16 shows what happens if the reticles 300,
400 are misaligned or the user moves his line of sight off
axis and the optical sighting device 10 is in a zoomed out
position. Unlike the view of FIG. 10, where there are two
sets of stadia lines 102, 104, 202, 204 that the user must
differentiate, stadia are only included on wire reticle 400.
Thus, despite even a slight misalignment as shown in
FIG. 16 is much less obvious, and the optical sighting
device 10 remains easily usable. The same is true even
when the optical sighting device 10 is in a zoomed in
position as shown in FIG. 17. Even though the marks on
the glass etched reticle 300 increase in thickness and
size, there are no thickened stadia lines that the user
must contend with, making the field of view much more
usable. Of course, any other markings may be included
on glass etched reticle 300 and variations to the stadia
lines 402, 404, the targeting dot406, or any other marking



13 EP 3 875 885 A1 14

on the wire reticle 400 may be used without departing
from the invention.

[0045] FIGS. 18A-C show some exemplary examples
of additional reticle patterns that may be included in the
first focal plane. Of course, any other suitable reticle pat-
tern may be used without departing from the invention.

[0046] Additionally, the previously described electron-
ic reticle 70 may be used in the first focal plane 20, where-
in the electronic reticle 70 would not include the vertical
and horizontal stadia lines present in wire reticle 400.
The flexibility of the electronic reticle 70 display is ideal
for providing a shooter with a variety of reticle pattern
options, which could be superimposed over the features
of wire reticle 400. FIG. 18Ais a

[0047] Although the invention has been herein de-
scribed in what is perceived to be the most practical and
preferred embodiments, it is to be understood that the
invention is not intended to be limited to the specific em-
bodiments set forth above. Rather, it is recognized that
modifications may be made by one of skill in the art of
the invention without departing from the spirit or intent of
the invention and, therefore, the invention is to be taken
as including all reasonable equivalents to the subject
matter of the appended claims and the description of the
invention herein.

[0048] Aspects and embodiments of the invention are
set out in the following numbered clauses which are not
claims.

1. An optical sighting device comprising:

a body with a first end and a second end and
having a center axis;

an objective lens system disposed within the
body;

an eyepiece lens disposed within the body;

an erectorlens system disposed within the body;
the objective lens system, eyepiece lens, and
erector lens system forming an optical system
having a first focal plane and a second focal
plane, the first focal plane proximate the objec-
tive lens system and the second focal plane
proximate the eyepiece lens;

a first reticle at the first focal plane;

a second reticle at the second focal plane; and
the first reticle including at least one first mark-
ing;

the second reticle including at least one second
marking; and

wherein the at least one first marking and the at
least one second marking provide complemen-
tary markings creating the appearance of a sin-
gle reticle when viewed along the center axis.

2. The optical sighting device of Clause 1, wherein
the first reticle is a glass etched reticle.

3. The optical sighting device of Clause 1, wherein
the second reticle is a wire reticle.
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4. The optical sighting device of Clause 2 wherein
thefirstreticle includes atleast one subtension mark-
ing.

5. The optical sighting device of Clause 2 wherein
the first reticle includes mil dot markings.

6. The optical sighting device of Clause 3, wherein
the second reticle includes at least one stadia line.
7. The optical sighting device of Clause 1, wherein
the first reticle has a pattern of markings.

8. The optical sighting device of Clause 1, wherein
the second reticle includes at least one target dot.
9. The optical sighting device of Clause 8, wherein
the at least one target dot is illuminated by an LED.
10. The optical sighting device of Clause 9, wherein
the at least one target dot comprises an optic fiber
having a first end and a second end, wherein light
enters the first end and illuminates the second end.
11. The optical sighting device of Clause 10, wherein
the opticfiberincludes alight collector at the firstend.
12. The optical sighting device of Clause 10, wherein
the second end includes an angled cut wherein the
light reflects off of the angled cut.

13. The optical sighting device of Clause 10, wherein
the optic fiber is aligned with and tracks along a sta-
dia line.

14. The optical sighting device of Clause 1, wherein
either the first reticle or the second reticle is a wire
reticle.

15. The optical sighting device of Clause 14, wherein
the second reticle is a wire reticle having at leastone
target dot illuminated by an LED, the target dot com-
prising an optic fiber having a first end and a second
end, the first end including a light collector and the
second end including an angled cut wherein the light
from the LED passes through the optic fiber and re-
flects off of the angled cut.

16. An optical sighting device comprising:

a body with a first end and a second end and
having a center axis;

an objective lens system disposed within the
body;

an eyepiece lens disposed within the body;

an erector lens system disposed within the body;
the objective lens system, eyepiece lens, and
erector lens system forming an optical system
having a first focal plane and a second focal
plane, the first focal plane proximate the objec-
tive lens system and the second focal plane
proximate the

eyepiece lens;

a first reticle at the first focal plane;

a second reticle at the second focal plane;

the first reticle including at least one first mark-
ing;

the second reticle including at least one second
marking;

wherein the at least one first marking and sec-
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ond marking do not overlap each other when
viewed along the center axis; and
wherein the second reticle is a wire reticle.

17. The optical sighting device of Clause 16, wherein
the second reticle has at least one target dot illumi-
nated by an LED, the target dot comprising an optic
fiber having a first end and a second end, the first
end including a light collector and the second end
including an angled cut wherein the light from the
LED passes through the optic fiber and reflects off
of the angled cut.

18. The optical sighting device of Clause 17, wherein
the optic fiber is aligned with and tracks along a sta-
dia line.

19. An optical system for use in an optical sighting
device, the optical system comprising: an objective
lens system;

an erector system;

an eyepiece;

a glass etched reticle located at a first focal plane
between the objective lens system and the erector
system, the glass etched reticle having a marking
pattern; a wire reticle at a second focal plane be-
tween the erector system and the eyepiece, the wire
reticle including stadia lines;

wherein the marking pattern of the glass etched ret-
icle appears to be superimposed on the stadia lines
of the wire reticle when the reticles are viewed
through the eyepiece.

20. The optical system of Clause 19, wherein the
wire reticle at the second focal plane further com-
prises an illuminated feature.

Claims

An optical sighting device comprising:

a body with a first end and a second end;

an objective lens system disposed within the
body;

an eyepiece lens disposed within the body;

an erectorlens system disposed within the body;
the objective lens system, eyepiece lens, and
erector lens system forming an optical system
having a first focal plane

a first reticle at the first focal plane, wherein the
first reticle is a glass reticle;

an electronic reticle placed on the same focal
plane as the first reticle, and wherein the elec-
tronic reticle is configured to selectively display
one of at least two marking patterns, wherein
the atleasttwo marking patterns are (a) a series
of drop dots or other hold over aiming points or
angular markings corresponding to a supersonic
pattern and (b) a series of drop dots or other
hold over aiming points or angular markings cor-
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10.

responding to a subsonic pattern, and the first
reticle comprises atleast one display pattern se-
lected from a cross hair, a series of hash marks
and combinations thereof.

The optical sighting device of Claim 1, further com-
prising memory for storing multiple reticle patterns
for display on the electronic reticle.

The optical sighting device of Claim 1 or Claim 2,
wherein the electronic reticle includes an OLED.

An optical system for a sighting device, the system
comprising:

an objective lens system;

an eyepiece lens;

an erector lens system, the objective lens sys-
tem, eyepiece lens, and erector lens system
forming an optical system having a first focal
plane;

a first reticle at the first focal plane;

an electronic reticle placed on the same focal
plane as the first reticle, and wherein the elec-
tronic reticle is configured to selectively display
one of a variety of reticle pattern options.

The optical sighting device of Claim 4, wherein the
first reticle is a glass reticle.

The optical sighting device of Claim 4 or Claim 5,
further comprising memory for storing the at least
two reticle patterns for display on the electronic ret-
icle.

The optical sighting device of Claim 4, Claim 5 or
Claim 6, wherein the electronic reticle includes an
OLED.

An optical sighting device adapted to be used with
a supersonic bullet and a subsonic bullet, the optical
sighting device including a first reticle at a first focal
plane and an electronic reticle placed on the same
focal plane as the first reticle, a controller for causing
at least two marking patterns to be displayed on the
electronic reticle, the first pattern illustrating angular
markings for use with the subsonic bullet, the second
pattern having greater spacing between the mark-
ings than in the first pattern.

The optical sighting device according to Claim 8
wherein the optical sighting device further includes
a switch connected to the controller for switching be-
tween the first and second patterns.

The optical sighting device of Claim 8 or Claim 9
further comprising an additional reticle that is a glass
reticle or a wire reticle.
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The optical sighting device of Claim 10, wherein the
additional reticle comprises at least one display pat-
tern selected from a cross hair, a series of hash
marks and combinations thereof.

The optical sighting device of Claim 1, Claim 2 or
Claim 3, wherein the glass reticle displays a series
of hashmarks.

The optical sighting device of Claim 1, Claim 2 or
Claim 3, further comprising memory for storing the
at least two reticle patterns for display on the elec-
tronic reticle.

The optical sighting device of Claim 13, further com-
prising a controller for causing the at least two reticle
patterns to be selectively displayed on the electronic
reticle.

The optical sighting device of Claim 14, further com-
prising a switch connected to the controller for
switching between the at least two patterns.
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