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PROTECTIVE WINDOW FOR OPTICAL 51337/

TECHNICAL FIELD OF THE INVENTION
The present invention relates generally to optical
sights, and more particularly to a protective window for an

optical sight.

BACKGROUND OF THE INVENTION

Day/night sights would typically be used by military
and law enforcement personnel to aim weapons used in both
day time and night time conditions. Typically, a day/night

 sight includes an objective lens, a reticle and an eyepiece
in series with parallel'day and night channels. A channel
selector may be used to alternatively direct an image of a
target into the day or night channel.

In a day/night sight, the objective lens and the
eyepiece may be telescopic to provide a magnified image of
the target. The day channel generally uses ambient light
to generate an image of the target. The image may be
projected to.the reticle during day time use to be viewed
by the user. The night channel generally includes an image
intensifier to generate an illuminated image of the target.
The illuminated image may be transmitted to the reticle
during night time use.to be viewed by the user. The

reticle may include markings for aiming the weapon.
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with the user's view of a scene. This is especially true

of telescopic sights that may magnify the dust.

Accordingly, a need has arisen in the art for an
improved optical sight. The present invention provides a
protective window that substantially eliminates or reduces
the disadvantages and problems associated with prior
optical sights.

In accordance with the present invention, a sight may
comprise an optical component to transmit an image of a
scene. A protective window may be disposed proximate to an
internal side of the optical component. The protective
window may be sealed to the internal side of the optical
component to obstruct dirt from contacting_the internal
side of the optical component.

In one embodiment of the invention, an image
intensif%er tube may comprise a projecting end to project
an intensified image of a scene. A protective window may
be disposed between the projecting end of the image
intensifier tube and an image plane. The protective window
may be sealed to-the projecting end to obstruct dirt from
contacting the projecting end.

In another embodiment of the invéntion, a reticle

~assembly may include a protective window for a reticle.
The protective window may be disposed between the reticle
and a scene. The protective window may be sealed to the

reticle to obstruct dirt from contacting the reticle.
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e A probl emwith day/night and other types of sights is dust

enclosed within the sight. The dust may interfere with the user's view
of a scene. This is especially true of tel escopi c sights that may
magni fy the dust. 5 SUMVARY OF THE | NVENTI ON : Accordingly, a
need has arisen in the art for an | nproved optical sight. The present
I nvention provides a protective wi ndow that substantially elimnates or
reduces 10 the di sadvantages and probl e associated with prior optical

si ghts. The present invention provides a scope, conprising:

an image intensifier tube including a projecgting end perabl e to project
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and magnified with little or no interference from dirt in
the sight. '

Still another important technical advantage of the
present invention includes providing an improved image
intensifier tube. 1In particular, a protective window may
be sealed to a projecting .end of the image intensifier
tube. The protective window may collect dirt at a plane
that is out of focus with the projecting end. Accordingly,
the projecting end may be viewed and magnified with little
or no interference from dirt that has settled within the
sight.

Yet another important technical advantage of the
present invention includes providing an improved reticle
assembly. In particular, a protectivé window may be sealed
to a ret%cle. The protective window may collect dirt at a
plane that is out of focus with the reticle. Accordingly,
the reticle may be viewed and magnified with little or no
interference from dirt in the sight.

Other technical advantages will be readily apparent to
one skilled in the art from the following £figures,

descriptions, and claims.



55 i nvention, there is provided an optical sight having an opti cal

conponent operable to transmt an inmge of a scene to an i mage pl ane of
the optical sight, characterised in t hat : a protective wi ndow is
di sposed proxinmate to an 30 internal side of the optical conponent between
t he opti cal conponent and the imge plane; and the protective

wi ndow is sealed to the internal side of the optical conponent to
obstruct dirt fromcontacting the internal side of the optical
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the accompanying drawings, in which:

FIGURE 1 is a side view of a telescopic day/night
sight mounted to a weapon in accordance with one embodiment
of the present invention; |

FIGURE 2 is a schematic drawing of the optical
components of the sight of FIGURE 1;

FIGURE 3 is a perspective view of a mirror assembly
for selectively directing light into the day or night
channel of the sight of FIGURE 1;

FIGURE 4 is a cross sectional view of the mirror pivot_
assembly of FIGURE 3;

FIGURE 5 is an exploded view of a mounting system for
an image intensifier tube of the night channel of the sight
of FIGURE 1;

FIGURE 6 is a cross sectional view of the mounting
system for the image intensifier tube of FIGURE 5.

'FIGURE 7 is a perspective view with portions broken
away of a housing for securing lenses of the sight of
FIGURE 1;

FIGURE 8 is a cross sectional view of a clamping
assembly for securing the lens housing of FIGURE 7;

FIGURE 9 is a perspective view of a mirror assembly
for selectively directing the image of the day or night
channel to a reticle assembly of the sight of FIGURE 1;

FIGURE 10 is a cross sectional view of the mirror

assembly of FIGURE 9;



Ebntacting the projecting end. In anot her enbodinent, there is

provided a reticle assenbly, characterised in that a protective
wi ndow is 10 di sposed between a reticle and the scene; and t he
protective windowis sealed to the reticle to obstruct dirt from
contacting the reticle. I n anot her enbodi nent, there is provided a
rifle scope havi ng an objective | ens operable to focus an imge of a 15
scene, a reticle operable to receive the inmage, and an eyepi ece operabl e
to viewthe reticle, characterised in >that: a protective w ndow
I s di sposed between_the reticle and t he. obj ectiyve | ens; anﬂ 20 t he
protective wi ndow FIGUREL} gf 3 © ?‘%tYJceF‘% O%/othe BETT iRt 28T om

contacting thejgetjcl & ohe of FIéﬂﬁU@nfther enbodi ment, there is provided a
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FIGURE 15 is a cross sectional view of the alignment
element of FIGURE 13; and

FIGURE 16 is an exploded view of a mounting assembly
of the sight of FIGURE 1.

DETAILED DESCRIPTION OF THE INVENTION

The preferred embodiments of the present invention and
its advantages are best understood by referring now in more -
detail to FIGURES 1-16 of the drawings, in which like
numerals refer to like pgfts throughout the several views.
FIGURE 1 shows a perspective view of a multiple channel
sight 20 for aiming a weapon 22. The multiple channel
sight 20.may be used by persons such as law enforcement and
military personnei to aim the weapon 22 in disparate
conditions. The weapon 22 may be a rifle or any other type
of weapon system that fires an aimed projectile or aimed
beam such as a laser. The multiple channel sight 20 may
also be used for surveillance when not mounted on the
weapon 22.

In one embodiment, the multiple channel sight 20 may
be a day/night sight that can be operated in day and night
conditions. As shown by FIGURE 1, the day/night sight 20
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3 | mportant technical advantages of the present invention

I nclude providing an inproved sight. In particular, dirt encl osed

within the sight is collected at a plane that is out of focus with a

view ng or an inmge plane. Accordingly, the inmge of the scene may be

viewed and magnified with little or no interference fromdirt in the

si ght. Still another inportant technical advantage of the present
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26, a body section 28 covered by a housing 30 and an eye
piece 32 at a rearward end 34. As used herein, the term
"forward" designates a direction toward an object to be
observed and the term "rearward" designates a direction
toward a user of the day/night sight 20.

Controls 36 for operating the day/night sight 20 may
be disposed on an exterior .38 of the housing 30.
Preferably, the controls 36 are located at the top of the
housing 30 so that they may be reached aﬁd manipulated with
either hand of the user. Individual controls may have
unique identifying embossments that allow the user to
readily distinguish between the controls 36 in the dark by
feel.

A channel selector switch 39 may also be disposed on
the exterior 38 of the housing 30. As described in detail
below, the channel selector switch 39 may operate a channel
selector to direct an image of a scene through one of the
channels of the sight 20.

An ‘azimuth adjusting screw 40 and an elevation
adjusting screw 42 for bore sighting corrections may also
be provided on the exterior 38 of the housing 30. The
azimuth adjusting screw 40 allows bore sighting to be
adjusted for wind speed and direction. The elevation
adjusting screw 42 allows bore sighting to be adjusted for
gravitational effects.

| A protective eye guard 44 may be provided at the
rearward end 34 of the sight 20. The protective eye guard

44 may be shaped to fit around the user’s eye to prevent

ambient light from interfering with the user’s view of the



that is out of focus wth the projecting end. Accordingly, the projecting
end may be viewed and nagnified with l[ittle or no interference fromdirt
that has settled within the sight. Yet anot her inportant technical
advantage of the present invention includes providing an inproved reticle
assenbly. In particular, a protective window nmay be sealed to a reticle.
The protective window may collect dirt at a plane that is out of focus with
the reticle. Accordingly, the reticle n?y be viewed and nmagnified with
little or no interference fromdirt in the sight. O her techni cal

advant ages w1 ubse |SSULL SPRY e (O 0A1e SHAL | Sl D6 U)o SOALA"E,
also prevents light generated by the sight 20 from being
vigible outside the sight 20.

FIGURE 2 illustrates optical components for one
embodiment of the day/night sight 20. The objective lens
assembly 24 may collect an image of a scene. The image
collected by the objective lens assembly 24 may be directed
into a night channel 54 or a day channel 56. As described
in detail below, the night channel 54 may electronically
intensify the image of the scene. The intensified image
may be projected onto a common reticle assembly 58. There,
the image may be viewed by the user through an eyepiece 60.
As also described in detail below, the day channel 56 may
relay the image of the scene onto the reticle assembly 58.
There, the usér may view the image through the eyepiece 60.

The day/night sight 20 may include a channel selector
to altérnatively direct the image of the scene 52 into the
night channel 54 or the day channel S6. In one embodimént,
the channel selector may include a first mirror assembly 64
and a sgcond mirror assembly 66. In this example, the
first mirror assembly 64 may be disposed between the
objective lens assembly 24 and entrances of the night and
day channels. The second mirror assembly 66 may be
disposed between exits of the night and day channels and
the reticle assembly 58.

An optical bench (not shown in FIGURE 2) may be
provided for mounting the optical components in the sight
20. The optical bench may be one or more frames or other
internal structures to which components may by mounted.

The optical bench may include predefined pathways,



4 BRI EF DESCRI PTI ON OF THE DRAW NGS For a nore conpl et e understandi ng
of the present invention, and the advantages thereof, reference is now
rade to the follow ng description taken in conjunction with the

acconpanyi ng draw ngs, in which: FIGURE 1 is a side view of a

t el escopi c day/night sight nounted to a weapon in accordance wi th one
enbodi nent of the present ‘invention; FIGURE 2 is a schematic draw ng
of the optical conponents of the sight pof FIGURE 1, FIGURE 3 is a

perspective view of .a mrror assenbly for selectively directing light into
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the design of the optical bench will vary with the
configuration and the optical components of the sight 20.
In FIGURE 2, the night channel 54 is located above the
day channel 56 when the sight 20 is in an upright position.
It should be understood that the sight 20 may be configured
with the day channel 56 positioned above the night channel
54. Additionally, the day channel 56 may be positioned
along side the night channel 54.
The objective lens assembly 24 of the sight 20 may be
a variable =zoom assembly or a single field of view
assembly. For a variable zoom embodiment, the objective
lens assembly 24 may include a plurality of lenses
positioned along an optical axis 75. In accordance with
conventional practice, the radius of curvature of a lens
will be defined as positive if the center of curvature lies
rearward of the lens and will be defined as negative if.the
center of curvature lies forward of the lens along the
optical axis. A lens will be defined as converging if the
lens focﬁsing power causes parallel light rays to converge
and will be defined as diverging if the lens focusing power
causes parallel light rays to appear to originate from a
virtual focus.
For the embodiment of FIGURE 2, the objective lens
assembly 24 may include an objective lens 80 followed by a
positive converging lens 82, a pair of negative diverging
lenses 84, a positive diverging lens 86 and a focusing lens

88. It should be understood that additional or disparate



of Fl GURE 1; FIGURE 6 is a cross sectional view of the nounting

systemfor the inmage intensifier tube of FlIGURE 5. FIGURE 7 is a
perspective view with portions broken away of a housing for securing
lenses of the sight of FIGURE 1; FIGURE 8 is a cross sectional view

of a clanping assenbly for securing the | ens housing of FIGURE 7;
FIGURE 9 is a perspective view of a mrror assenbly for selectively
directing the image of the day or night ghannel to a reticle assenbly of
the sight of FIGURE 1; FIGURE 10 i s a cross sectional -view of the

mrror assem%éﬁégsfgé%Fgégﬁsed within the sight 20 in accordance with

the present invention.

From the ocbjective 1eﬁs assembly 24, the image of the
scene passes along the optical axis 75 to the first mirror
assembly 64. As described in more detail below, the first
mirror assembly 64 may include a swingable or flip-flop
mirror 100 rotatable between a night position 102 and a day
position 104. 1In the night position 102, the mirror 100
does not intercept the optical axis 75. Accordingly, the
image of the scene passes through the first mirror assembly
64 into the night channel 54. |

In the day position 104, the mirror 100 intercepts the
optical axis 75 to deflect the image of the scene into the
day channel 56. In one embodiment, the entrance of the day
channel 56 is normal to the optical axis 75. In this
embodiment, the mirror 100 may intercept the optical axis -
75 at a forty-five (45) degree angle to direct the image
into the entrance of the day channel 56.

'_FIGURES 3-4 illustrate one embodiment of the first
mirroxr agsembly 64. As shown by FIGURE 3, the first mirror
assembly 64 may comprise an annular frame 110 having a
central aperture 112. The frame 110 may be secured to the
optical bench (not shown in FIGURE 3) with the central
aperture 112 disposed..along the optical axis 75. The
central aperture 112 allows the image of the scene to pass
through the frame 110 when the mirror 100 is in the night
position 102 (FIGURE 2).

A support 114 for mounting the mirror 100 may be
rotatably coupled to the frame 110 in the central aperture

112. The support 114 may rotate about an axis 116 normal
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5 FIGURE 11 is an exploded view of the reticle assembly of the sight

of FI GURE 1; FIGURE 12 is a top plan view with portions broken away
of the reticle assenbly of FIGURE 11; FIGURE 13 is a top plan view of
an-alignment elenment of the sight of FIGURE 1; FIGURE 14 is a
perspective view of a pair of prisnms of the alignnment elenent of FIGURE
13; FIGURE 15 is a cross sectional view of the alignnent elenent of
FI GURE 13; and FIGURE 16 is an exploded view of a nounting assenbly
of the sight of FIGURE 1. DETAI LED DESCRI PTI ON OF THE | NVENTI ON The
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drawings, in whgh LikEort 114 for rotation about the axis 116. '
Accordingly, the mirror 100 may swing or flip-flop between
the night position 102 (FIGURE 2) and the day position 104
(FIGURE 2). |

An arm 117 may be coupled to the support 114 for
rotating the first mirror assembly 64 between the night
position 102 and the day position 104. The arm 117 may be
mechanically or electrically coupled to the channel
selector switch 39. The channel selector switchl39 may
rotate the first and second mirror assemblies 64 and 66
together to their respective night and day positions.

A pivot shaft 118 may be fixably coupled to the
support 114 to provide the axis 116 of rotation. The pivot
shaft 118 may be a thin metal rod. The pivot shaft 118 may
include opposed ends 120 extending from the support 114 for
connection with the frame 110.

As show by FIGURE 4, the frame 110 may include a
trough 122 to receive each of the - opposed ends 120. The
troughs.}zz may extend in alignment with one another on
opposite sides of the aperture 112. 1In one embodimeﬁt, the
troughs 122 may be. formed in the £frame 110. In this
embodiment, the troughs 122 may be formed by a router or
similar tool capable of forming the troughs 122 along a
straight 1line. The troughs 122 may have substantially
parallel sidewalls 124 aﬁd'a furrowed bottom 126. It will
be understood that the troughs 122 may be of other shapes
and configurations capable of receiving the opposed ends

120.



nunerals refer to like parts throughout the several views. FIGURE 1 shows
a perspective view of a nultiple channel sight 20 for aimng a weapon 22.
Jhe mul tiple channel sight 20 nay be used by persons such as | aw
enforcement and mlitary personnel to aimthe weapon 22 in disparate
conditions. The weapon 22 may be a rifle or any other type of weapon
systemthat fires an ained projectile or aimed beamsuch as a |aser. The
mul ti pl e channel sight 20 nmay also be used for surveillance when not
nounted on the weapon 22. I n onelénbodi ment, the multiple channe

sight 20 may be a day/night sight that can be gperated in_day,and night
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one of the troughs 122. A plate 128 may be coupled to the
frame 110 across each trough 122 to secure the ends 120 of
the pivot shaft 118 in the troughs 122. The frame 110 may
include a cavity 130 across each trough 122 to receive the
plates 128. The cavities 130 may be sized to receive the
plates 128 such that a top 132 of the plates 128 is flush
with a surface 134 of the frame 110.

In accordance with one aspect of the present
invention, the plates 128 may contact the ends 120 of the
pivot shaft 118 to control a shifting torque of the mirror
100 relative to the frame 110. The shifting torque is the
torque necessary to shift the mirror 100 between the night
position 102 and the day position 104. The desired
shifting torque may be a balance between allowing the
mirror 100 to smoothly move between the night and day
positions and preventing the mirror 100 from accidentally
moving between the night and day positions.

In one embodiment, the ends 120 of the pivot shaft 118
may extend above the troughs 122 for contact with the

_ plates 128. It will be understood that the ends 120 of the
pivot shaft 118 and the plates 128 may otherwise contact
one another within the scope of the present invention. For
example, a portion of the plates 128 may extend into the
troughs 122 for contact with the ends 120 of the pivot
shaft 118. In such an. embodiment, the portion of the
plates 128 extending into the troughs 122 may be a non
integral insert (not shown).

The shifting torque of the mirror 100 may be

controlled by regulating the friction caused by the contact



6 may include an objective |lens assenbly 24 at a forward end 26, a body
section 28 covered by a housing 30 and an eye piece 32 at a rearward end
34. As used herein, the term"forward" designates a direction toward an
object to be observed and the term "rearward"” designates a direction
toward a user of the day/night sight 20. Controls 36 for operating the
day/ ni ght sight 20 may be disposed on an exterior 38 of the

housing 30. Preferably, the controls 36 _are |located at the top of the
housi ng 30 so that they nmay be reached 3Ad mani pul ated with either hand of

t he user. I ndi vi dual controls may have uni que_ identifying enpossnent
that all ow t h®st¥een fhey plates aRs: prguitde KRk drd Iﬂafy&ﬂﬁ r%‘}‘éo%g's??f‘i he
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adjustably coupled to the frame 110 by a pair of screws
136. In this embodiment, £friction caused by contact
between the plates 128 and the ends 120 of the pivot shaft
118 may by regulated by tightening or loosing the screws
136. It will be understood that the plates 128 may be
otherwise adjustably coupled to the frame 110 within the
scope of the present invention.

Returning to FIGURE 2, with the mirror 100 in the
night position 102, the image of the scene passes from the
objective lens assembly 24 through the £first mirror
assembly 64 into the night channel 54. In the night
channel 54, the image may be received by an iqgge
intensifier tube 150 disposed along the optical axis 75.
The image intensifier tube 150 may convert the image of the
scene into an electron pattern. The image intensifier tube
150 may be inverting or non-inverting. The electrons may
be multiplied and transmitted onto a phosphor screen. The
phosphor screen may generate an intensified image
corresponding to the image of the scene. The intensified
image may be projected to the reticle assembly 58 where it
can be viewed by the user through the eye piece 60.

In accordance with one aspect of the present
.invention, the image intensifier tube 150 may be mounted to
the optical bench for selective rotation. Rotation of the
image intensifier tube 150 rotates any offset 6f the
intensified image generated by the image intensifier tube
150. An offset of the intensified image may be caused by

an offset between the mechanical and optical axis of the



bel ow, the channel selector switch 39 nmay operate a channel selector to
direct an inmage of a scene through one of the channels of the sight 20.
An azimuth adjusting screw 40 and an el evation adjusting screw 42 for bore
sighting corrections may al so be provided on the exterior 38 of the housing

30. The azinmuth adjusting screw 40 all ows bore sighting to be adjusted
for w nd speed and direction. The el evation adjusting screw 42 all ows
bore sighting to be adjusted for gravi&gtional ef fects. A protective

eye guard 44 may be provided at the reafward end 34 of the sight 20. The
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intensifier tube 150 may be rotated until any offset of the
intensified image at the reticle assembly 58 lies along a
direction from which the intensified image can be adjusted
to center. As described in more detail below, the offset
of the intensified image may be centered along a direction
of the reticle assembly 58 by adjusting the second mirror
assembly 66. In one embodiment, the second mirror assembly
66 may center the offset of the intensified image along a
vertical direction of the reticle assembly 58. It will be
understood that the second mirror assembly 66 may be
configured to instead center the intensified image along
another direction of the reticle assembly 58.

FIGURES 5-6 illustrate one embodiment of a mounting
assembly 152 for rotatably mounting the image intensifier
tube 150 to the optical bench (not shown in FIGURE 5). As
shown by FIGURE 5, the mounting assembly 152 may comprise
an annular housing 154 having a central aperture 156 to
receive the image intensifier tube 150. In one embodiment,
the housing 154 may be fixably secured at a forward end 155
to the oﬁtical bench with the central aperture 156 disposed
along the optical axis 75. 1In this embodiment, the housing
154 may be secured to the optical bench by a pair of screws
(not shown) each threaded through a tab 157 of the housing
154 into the optical bench.

A retainer 158 for engaging the image intensifier tube
150 may be rotatably coupled to the hoﬁsing 154. It will
be_understood that the housing 154 and retainer 158 may be
otherwise coupled to one another and to the optical bench

so long as the image intensifier tube 150 is selectably
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7 i1mage generated by the sight. The protective eye guard 44 also prevents
| i ght generated by the sight 20 from bei ng visible outside the sight 20.
FIGURE 2 illustrates optical conmponents for one enbodiment of the
day/ ni ght sight 20. The objective |lens assenbly 24 may col |l ect an i mage of
a scene. The image collected by the objective | ens assenbly 24 may be
directed into a night channel 54 or a day channel 56. As described in
detail bel ow, the night channel 54 may hectronically intensify the i mage
of the scene. The intensified imge nag be projected onto a conmmon reticle

assenbly 58. There he | e e viewed t he ,user_thr

eyepi ece 60. fotatap s%?%?nﬁ:y%g:t IO%%% RERCHy B ﬁn%’g%al“gggha%/he
relay the 'm%@éiﬁﬁelﬁﬁeﬂﬁxoﬂEorb!&%.tra%tl lsRly tife dpeiealtbendrer
may view the image through the eyepi ece 60. The day/ ni ght sight 20 may
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52 into the night channel 54 qr the day channel 56.. In one enbodi nent, the
channel sel ector nayfi AREUBBLRAEMERE /ntheoretadnad 158 B Be sERbRERRIYr or
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di sposed bet weén
In this embodiment, the retainer 158 may comprise a rounded -

slide 160. The rounded slide 160 may have a circumference
slightly smaller than that of the central aperture 156 in
order to fit easily, but not loosely, and to be rotatable
within the central aperture 156. It will be understood
that the retainer 158 may be otherwise coupled to the
housing 154 within the scope of the invention.

As shown by FIGURE 6, the slide 160 may include a
socket 166 sized to frictionally receive the image
intensifier tube 150. The socket 166 may have an aperture
167 through which the intensified image may be projected.
An alignment pin 168 may extend from the socket 166 for
engageﬁent with a mating hole (not shown) of the image
intensifier tube 150. The alignment pin 168 may index an
opening 170 of the slide 160 with electrical contacts 172
of the iﬁage intensifier tube 150. Accordingly, the slide
160 will only engage the image intensifier tube 150 when
the opening 170 is aligned with the electrical contacts
172. The alignment pin 168 may also insure that the image
intensifier tube 150 rotates with the slide 160.

An insert 174 may be fitﬁed into the opening 170 to
secure the electrical contacts 172 in proper relation to
one another for engagement with a plug (not shown). The
plug may provide power and éontrol for the image

intensifier tube 150. The plug may be secured along a



objective lens assenbly 24 and entrances of the night and day channels.
The second mrror assenbly 66 may be di sposed between exits of the night
and day channels and the reticle assenbly 58. An optical bench (not
shown in FIGURE 2) may be provided for nmounting the optical conponents in
the sight 20. The optical bench may be one or nore franes or other

I nternal structures to which conponents may by nounted. The optical bench
may i nclude predefined pat hways, 8

recesses, and openings for securing thelaptical conponents in a proper

Egﬁglha{/m Irfl sglrr?ﬁn%‘f#%mhﬁlde 01g;nd rstqq etha 0 It)he design of the optical .
176. The strain relief member 176 prevents the plug from
interfering with projection of the intensified image. It
will be understood that the plug may be otherwise secured
within the scope of the invention.

A locking device 177 may selectively secure the image
intensifier tube 150 relative to the optical bench. In one
embodiment, the locking device 177 may be a locking ring
178. The locking ring 178 may have a threaded exterior
adapted to engage a threaded sectiog 179 of the housing
154. The locking ring 178 may be tightened against the
slide 160 to fixably secure the image intensifier tube 150
between the slide 160 and the optical bench. Conversely,
the locking ring 178 may be loosened against the slide 160

- to allow the image intensifier tube 150 to be rotated
between the slide 160 and the optical bench.

Accordingly, the slide 160 may be rotated about the
optical axis 75 to rotate the image intensifier tube 150
until any offset of the intensified image is vertically in’
line wit@ the center of the reticle assembly. The locking
ring 178 may then be tightened against the slide 160 to
secure the image intensifier tube 150 relative to the
optical bench. As previously described, the second mirror
assembly 66 may then be adjusted to vertically center the
intensified image at the reticle assembly 58.

In accordance with one aspect of the present
invention, a protective window 180 may be sealed to a
projectiéh end 182 of the image intensifier tube 150. The
projection end 182 projects the intensified image to the

reticle assembly 58. The protective window 180 may shield



configuration and the optical conponents of the sight 20. - I n FI GURE
2, the night channel 54 is |ocated above the day channel 56 when the sight
20 is in an upright position. It should be understood that the sight 20
may be configured with the day channel 56 positioned above the night

channel 54. Additionally, the day channel 56 may be positioned along side
t he ni ght channel 54. The objective | ens assenbly 24 of the sight 20
may be a variable zoom assenbly or single field of view assenbly.
For a variabl e zoom enbodi nent, the obj&gtive | ens assenbly 24 may include

a plurality of |enses, positioned alqng an optical ,axis _75. 1n accqotgdance
with convent i%l Pﬁ?&gFF&QF ered 184 3:5“5? @ﬁﬂ?af‘&?& 5 ?%%%ri%ﬁfl ‘f"lgglﬁ
defined as pOsifdVeildnd NGocent 45 Alo&d ¥ai% || ehe MefMANAidh t DRcbRYs
and will be define S negative If t%e center of curvature lies forward of
the | ens al ongsdhEingt sabstances Aucknasvdisbe délsnednds thenvkikg nghat
the |l ens focusing power causes parallel |ight rays to'converge and w I | be

defined as di v@¥gi FgBaPleneof cARtrEERTILAG phvieh thRUNRELF a8V 19%hEbRays

to appear to 0{$§%g§1e froma virtual focus.

As shown in FIGURE 6, the protective window 180 may be
sealed directly to the projecting end 182 of the image
intensifier tube 150. The projecting end 182 may be a
phosphorous screen. The protectivé window 180 may be
sealed to the projecting end 182, a shoulder spaced apart
from the projecting end 182, a spacer ring, or the like.
The protective window 180 may be sealed with a known
adhesive for optical surfaces or the like.

The protective window 180 shields the projection end
182 of the image intensifier tube 150 by collecting dirt at
a plane 184 that is out of focus with the projection end
182. Accordingly, the intensified image may be viewed and
magnified with little or no interference from dirt that has
settled within the sight 20. The distance between the
projectiqn end 182 and the collecting plane 184 may be
varied by adjusting the thickness of the protective window
180 or of a spacer ring;

From the image intensifier tube 150, the intensified
image may be propagated through the night channel 54 by one
or more optical components. For the embodiment shown by
FIGURE 2, the night channel may include a first lens
set 200 disposed along the optical axis 75 and a second
lens set 202 disposed along a second optical axis 205.

normal to the optical axis 75. A ninety degree prism 206



For the enbodinent of FI GURE 2, the objective lens assenbly 24 may include

an objective lens 80 followed by a positive converging |lens 82, a pair of

negative diverging |enses 84, a positive diverging lens 86 and a focusing

lens 88. It should be understood that additional or disparate

9 lenses may be used within the sight 20 in accordance with the present

I nventi on. From the objective |lens assenbly 24, the inage of the

scene passes along the optical axis 75 the first mrror assenbly 64. As

described in nore detail below, the firs$§ mrror assenbly 64 may include a

sw ngabl e or f&éy_ékggct an image beam from the optical axis 75 to the
second optical axis 205.

The first lens set 200 may include a negative
converging lens 210, a positive diverging lens 212 and a
positive converging lens 214. The second lens set 202 may

~include a positive diverging lens 216 and a positive
converging lens 218. It should be understood that
additional or disparate lenses may be used with the first
and second lens sets 200 and 202.

In accordance with one aspect of the present
invention, the 1lenses may be clamped in a direction
perpendicular to their optical axis. Perpendicular clamping

' prevents the lenses from moving along the optical axis
during the clamping process. Such movement along the
optical axis may distort the image of the scene at the
reticle assembly 58.

FIGURE 7 illustrates one embodiment of a lens assembly
220 for housing lenses of the first lens set 200. As shown
by FIGURE 7, the lens assembly 220 may include an annular
housing ?22 having a central aperture 224. The central
aperture 224 allows the image of the scene to pass through
the housing 222 and be acted upon by the lenses. The
housing 222 may be secured to the optical bench with the
central aperture 224 disposed along the optical axis 75.

For the first lens set 200, a spacer 226 may be placed
between the lens 2io and the lens 212 to position the
1ensés 210 and 212 at a desired distance from one another.
Lens 214 may be positioned directly next to ;ens 212. The
lenses 210, 212 and 214 and the spacer 226 may be secured

in the housing 222 with a known adhesive or the like. It



mrror 100 rotatable between a night position 102 and a day position 104.
In the night position 102, the mrror 100 does not intercept the optical
axis 75. Accordingly, the inage of the scene passes through the first
mrror assenbly 64 into the night channel 54. In the day position
104, the mrror 100 intercepts the optical axis 75 to deflect the inage of
the scene into the day channel 56. In one enbodi nent, the entrance of the
day channel 56 is normal to the optical, _axis 75. In this enbodinent, the
mrror 100 may intercept the optical axix® 75 at a forty-five (45) degree

angle to direct the image into_the entrance of the day, channel 56.
FI GURES 3-4 i |vikl ke emiershansdithak dmhamdgthogs ‘“ﬁii)r/PSr u§§§eﬁ8l Fegurens
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frame 110 havi g a cenira ur e 10 may be sécufe ?o
the optical besgBesnaindhspdcér mhPUBe 3yevlikbdt e celné r Abuspest W22 1by

di sposed al ong the optical axis 75. The <central aperture 112 allows the

i mge of the sgeh@ingrpasgocking rings, detents and the like capable of
clamping the lenses and spacer together between ends of the
housing 222. '

FIGURE 8 illustrates one embodiment of a clamping
assembly 230 for clamping the lens assembly 220 in a
direction perpendicular to the optical axis 75. As shown
by FIGURE 8, the clamping assembly 230 may include a clamp
232 having a surface 234 adapted to engage a periphery 236
of the lens assembly 220. The clamp 232 may be tightened
to secure the lens assembly 220 between the clamp 232 and
a stop 238.

In one embodiment, the clamp 232 may comprise a brace
240 and a screw 242. The brace 240 may include ;he surface
234 adapted to engage the periphery 236 of the lens
assembly 220. The periphery 236 of the lens assembly 220
may be the annular housing 222. In this case, the surface
234 may have a concave shape adapted to engage the annular
housing 222.

The screw 242 may engage a threaded section 244 of the
optical bench and contact the brace 240 opposite' the
surface 234. The stop 238 may be a section of the optical
bench opposite the screw 242. The screw 240 may be
adjustable in the direction of the stop 238 to secure the
lens assembly 220 within the optical bench.

It will be understood that lenses 216 and 218 of the
second lens set 202 may be secured in a lens assembiy as

described above in connection with FIGURE 7. It will be



through the frame 110 when the mirror 100 is in the night position 102
(FI GURE 2). A support 114 for nmounting the mrror 100 may be
totatably coupled to the frame 110 in the central aperture 112. The
support 114 nmay rotate about an axis 116 nornma
10 to the optical axis 75. The mirror 100 may be nounted to the support
114 for rotation about the axis 116. Accordingly, the mrror 100 may sw ng
or flip-flop between the night position 102 (FIGJRE 2) and the day position
104 (FI GURE 2). An arm 117 may be t3upled to the support 114 for
rotating the first mrror assenbl¥ 64 between the night
further understood that the lens assembly of the second
lens set 202 may be clamped in the direction perpendicular
to the second optical axis 205 as described above in
connection with FIGURE 8.

Referring back_to FIGURE 2, the intensified image may
pass from the night channel 54 to the second mirror
assembly 66. As described in more detail below, the second
mirror assembly 66 may include a swingable or flip-flop
mirror 250 rotatable between a night position 252 and a day
position 254. In the night position 252, the mirror 250
may intercept the second optical axis 205 of the night
channel 54 to direct the intensified image to the reticle
assembly 58. The reticle assembly 58 may be disposed along
a third optical axis 255. In one embodiment, the third
optical axis 255 may be normal to the second optical axis
205. In this embodiment, the mirror 250 may intercept the
second optical axis 205 at a forty-five (45) degree angle
to direct the intensified image to the third optical axis
255. In the day position 254, the mirror 250 does not
intercept a third optical axis 255. Accordingly, an image
of the day channel 56 may pass through the second mirror
assembly 66 to the reticle assembly 58.

FIGURES 9-10 illustrate one embodiment of the second
mirror assembly 66. As shown by FIGURE 9, the second
mirror assembly 66 may include a support 260 rotatably
coupled to the optical bench. The support 260 may rotate
about an axis 262 normal to the third optical axis 255.

The mirror 250 may be mounted to the support 260 for

rotation about the axis 262. Accordingly, the mirror 250



position 102 and the day position 104. The arm 117 may be nechanically or
electrically coupled to the channel selector switch 39. The channel

sel ector switch 39 nay rotate the first and second mirror assenblies 64 and
66 together to their respective night and day positions. A pivot shaft
118 may be fixably coupled to the support 114 to provide the axis 116 of
rotation. The pivot shaft 118 may be a thin netal rod. The pivot shaft 118
may i nclude opposed ends 120 extendi ng.fromthe support 114 for connection
with the frane 110. As show by FIG3RE 4, the frame 110 may include a

trough 122 to receive each of the ogpposed ends 120. The troughs ,122
extend in al i JABNSWINSh BFe MTﬁfgﬁ)n%@ﬁﬁ{?ﬁr’c etEFdéél%I‘tt ﬁ’g%&%e\%rgg¥12.
I n one enbodi €y t g 1 £.ar [ f hanme 110. In
this enbodi nmen ,G?%g %}o%%ﬁsgia28%%39%3??3§§egggy(gIFQSFe?qdr simlar

t ool capable of formhn@arnhe263ou@hs B2 cWupled tst digghsuppoet 2HE for

troughs 122 may have substanti all parallel sidewalls 124 and a furrowed

bottom 126. |trofating the second mirror assembly 66 between the night
position 252 and the day position 254. The arm 263 may be
mechanically or electrically coupled to the channel
selector switch 39. As previously deécribed, the channel
selector switch 39 may rotate the first and second mirror
assemblies 64 and 66 together to their respective night and
day positions.

As best shown by FIGURE 10, a pivot assembly 264 may
be fixably coupled to the support 260 to provide the axis
of rotation 262. In one embodiment, the pivot assembly 264
may comprise a first insert 266 and a second insert 268.
The first and second inserts 266 and 268 may be press fit
into opposite edges 270 of the support 260. The first and
second inserts 266 and 268 may have opposed recess ends 272
in alignment with one another. The outer edge of the
recess ends 272 may be substantially flush with the edges
270 of t@e support 260.

A ball 274 may engage each of the recessed ends 272.
In one embodiment, the balls 274 may be sized to sit in the
recessed ends 272. 1In this émbodiment, the recessed ends
272 may be cone-shaped.. It will be understood that the
recessed ends 272 may have a different shape or
configuration so long as the ends are capable of engaging
the balls 274. '

A holder assembly 276 may engage each of the balls
274. In one embodiment, each holder assembly 276 may

include a recessed end 278 to engage one of the balls 274.



be under st ood t hat the troughs 122 nay be of other shapes and

configurations capable of receiving the opposed ends 120.

:Each end 120 of the pivot shaft 118 may be di sposed in one of the troughs

122. A plate 128 may be coupled to the frame 110 across each trough 122 to

secure the ends 120 of the pivot shaft 118 in the troughs 122. The frane

110 may include a cavity 130 across each trough 122 to receive the plates

128. The cavities 130 nmay be sized to r%ceive the plates 128 such that a

top 132 of the plates 128 is flush with & surface 134 of the frame 110.

I n accordance with one aspect of the present ,
As with the recessed ends 272 of the inserts 266 and 268,
the recessed ends 278 of the holder assemblies 276 may be
cone-shaped. It will be understood that the recessed ends
278 of the holder assemblies 276 may have a different shape
or configuration so long as the ends are capable of
engaging the balls 274.

In accordance with one aspect of the present
invention, the holder assemblies 276 may be adjustable
along the axis 262 of rotation of the support to control a
shifting torque of the mirror 250 relative to the optical

. bench. A shifting torque is a torque necessary to shift
the mirror 250 between the night position 252 and the day
position 254. The desired shifting torque may be a balance
between allowing the mirror 250 to smoothly move between
the day and night positions and preventing the mirror 250
from accidentally moving between the day and night
positions. |

In one embodiment, the holder assemblies 276 may each
comprise a bushing 280 and an adjustment screw 282.  The
recessed‘end 278 for engaging the ball 274 may be disposed
at an end of the adjustment screw 282. The bushing 280 may
be mounted in the optical bench along the axis of rotation
262 of the support 260. The adjustment screw 282 may
engage the bushing 280 along the axis of rotation 262.

Each of the adjustment screws 282 may be threaded to
adjustably engage the bushing 280. Accordingly, the
adjustment screws 282 may be tightened or loosened against
the balls 274. The shifting torque of the mirror 250 may
be controlled by regulating the tension on the balls 274

caused by the adjustment screws 282.



i nvention, the plates 128 may contact the ends 120 of the pivot shaft 118
to control a shifting torque of the mrror 100 relative to the franme 110.
skhe shifting torque is the torque necessary to shift the mrror 100 between
the night position 102 and the day position 104. The desired shifting
torque may be a bal ance between allowing the mrror 100 to snoothly nove
bet ween the night and day positions and preventing the nmirror 100 from

accidental ly novi ng between the night aﬁg day positions. I n one

enbodi nent, the ends 120 of the pivot sh&ft 118 may extend above the
troughs 122 for contact with the plates 128 It will be.understood that, the
ends 120 of the pi vte sAGFRSERENENFCERYSyI2H%2MAYeRE) I & CTRORLE
one anot her wiy ggﬁ peg of PESEERh tN\SRYILY bt AW 288 of
portion of theﬂpé;tées g‘gﬁrrg?/ge %%%ﬁ F%tﬁoa%ﬁgn trougﬂs 122 for cont actovvith

the ends 120 afhd hsuphing gbBelt e prdss sfib preeshodi mahe sugderporé0on
of the plates 128 extending into the troughs 122 nay be a_non integral
insert (not sHowaw shiftinghEromithg axig glgueetaion w62 My oke RHAY #ay

be controlled by {£oulali 8¢ tRE LLshihgE SR WPk EAM ANt screws
282. :

Referring back to FIGURE 9, the second mirror assembly
66 may include an alignment screw 288 to control the angle
at which the mirror 250 intercepts the second optical axis
205. The alignment screw 288 may contact the back of the
support 260. The alignment screw 288 may raise the mirror
250 to reduce the angle at which the mirror 250 intercepts
the second optical axis 205. This adjustment will
vertically raise the intensified image at the reticle
assembly 58. Conversely, the alignment screw 288 may lower
the mirror 250 to increase the angle at which the mirror
250 intercepts the second optical axis 205. - This
adjustment will vertically lower the intensified image at
the reticle assembly 58. | '

Wit@ the mirror 250 in the night position 252, the
intensified image may be directed to the reticle assembly
58. At the reticle assembly 58, the intensified image may
be projected onto a reticle 300 (FIGURE 11). As described
in more detail below, the reticle 300 may include a
targeting.pattern 301 for aligning the sight 20 with a
target. The position of the targeting pattern 301 may be
adjusted in the reticle assembly 58 to compensate for wind
speed, wind direction, and gravitational effects.
Typically, the necessary reticle adjustment increases with

the distance to the target.



12 between the plates 128 and the ends 120 of the pivot shaft 118. In
one enbodi nent, the plates 128 may each be adjustably coupled to the
franme 110 by a pair of screws 136. In this enbodiment, friction caused
by contact between the plates 128 and the ends 120 of the pivot shaft 118
may by regul ated by tightening or loosing the screws 136. It wll be
understood that the plates 128 nay be otherw se adjustably coupled to the
frame 110 within the scope of the present invention. Returning to
FIGURE 2, with the mirror 100 in the ni @}t position 102, the inmage of the
scene passes fromthe objective |lens assenbly 24 through the first mrror
assenbly 64 into thEnni gccozdangel ith |eneheagpght ciefhnefhe sqpregapt

the opt i cal axtavestidhe tRAgeTiRlnarTvabFloes 1hoy iy tedabel, HREREiedso"
of ‘the scene 949, 8PmeheCHEORMRALERARLETIOI MUt psFédse pubhidsOLHBY
g or non-inverting. The el ectrons may

user of the sight 20 to aim the weapon 22 at more distant
targets. Adjustment of the reticle 300 may be increased by
disposing sliding components of the reticle assembly 58 in
slots with sidewalls that form the control surfaces for the
sliding components. Accordingly, additional space need not
be set aside in the reticle assembly 58 for installing
control surfaces of the sliding components.

FIGURES 11-12 illustrate one embodiment of the reticle
assembly 58. As shown by FIGURE 11, the reticle assembly
58 may comprise a substantially annular housing 302 with a
substantially round inside surface 304 énd a bottom 306.
The inside surface 304 may include a first side 310 and an
opposed second side 312. The inside surface 304 may also
include a third side 314 and opposed fourth side. 316
between the first and seconds sides 310 and 312. The
bottom 306 of the housing 302 may have an extended aperture
308. The extended aperture 308 may be substantially square
in shape with rounded corners. .

A péir of opposed side walls 318 may be formed at the
bottom 306 of the housing 302 along the third and fourth
sides 314 and 316. The opposed side walls 318 may form a
first slot 322. A pair of ways 320 may define the opposed
side walls 318. Accordingly, the first slot 322 may extend
between the first side 310 and the second side 312 of the
inside surface 304.

A cross slide 330 may be disposed in the first slot

322. The cross slide 330 may be substantially rectangular



be nultiplied and transmtted onto a phosphor screen. The phosphor screen
may generate an intensified inage corresponding to the inage of the
scene. The intensified image nay be projected to the reticle assenbly 58
where it can be viewed by the user through the eye piece 60. In
accordance wth one aspect of the present invention, the inmage intensifier
tube 150 may be nounted to the optical bench for selective rotation.
Rotation of the inmage intensifier tube %50 rotates any offset of the
intensified i rage generated by the inag@ i ntensifier tube 150. An offset of

the intensified i nage ma e caused _by an offse h [
optical axis O;nt$h££e ag' ave an eléégated apéié%%gmggglg %ngégggbgggdand

e o 4B 33 AP Mot e AN L8 gt 4500
assenbly 58 | igsuniédgcarderecti on fromwhich the intensified i nage can be
adjusted to center. As described in nore detail below, the offset
The cross slide 330 may have substantially parallel
edges 334 slidably engaging the ways 320 of the housing
302. The ways 320 function as control surfaces for the
cross slide 330. Accordingly, the cross slide 330 may
slide along the ways 320 between the first side 310 and the
second side 312 of the housing 302. _
The cross slide 330 may have opposed ends 336 facing
the first and second sides 310 and 312 of the housing 302.
The ends 336 may be rounded to substantially conform to the
shape of the first and second sides 310 and 312. This
allows the cross slide 330 to slide toward the first side
310 until it is substantially flush with that side and to
slide toward the second side 312 until it is substantially
flush with that side. Accordingly, the cross slide 330 may
slide a maximum distance within the housing 302.
A second slot 340 may be formed in the cross slide
330. The second slot 340 may be substantially normal to
the first slot 322. Accordingly, the second slot 342 may
extend between the third side 314 and the fourth side 316
of the housing 302. The second slot 340 may have an open
end 342, an opposite closed énd 344 and opposed side walls
346. A pair of ways 348 may define the opposed side walls
346. |
A reticle holder 350 may be disposed in the second
slot 342 of the cross slide 330. The reticle holder 350

may include a base 352, a viewing aperture 354 and a

projection 356 extending from the base 352 around the



of the intensified image nmay be centered along a direction of the reticle
assenbly 58 by adjusting the second mrror assenbly 66. In one enbodi nent,
t-he second mrror assenbly 66 may center the offset of the intensified

i mage along a vertical direction of the reticle assenbly 58. It will be
understood that the second mrror assenbly 66 may be configured to instead
center the intensified image al ong another direction of the reticle
assenbly 58. FI GURES 5-6 illustrate one enbodi nent of a nounting
assenbly 152 for rotatably nounting the%qmage intensifier tube 150 to the
optical bench (not shown in FIGJRE 5). As shown by FIGURE 5, the nountjng
assenbly 152 mayeVAREr iARELEVES N3P Ar  hotR® nY 1eWANEL\ARRF HUERNEPAH B Plre

156 to receive ' i nt | fi 150. I n one enbodi nent, the
housi ng 154 na§&%§t%ﬁ§g§}%psggﬁ#@dgétEggggfmard end 155 to the opti cal

bench with the centrhe apedd ung2156fdigRoseetdlcirg hbtdept izsd adys Rawel n
this enbodi nent, the housing 154 T;g be secured to the optical bench by a

pair of screwssupsbanthaidy Rl ik edges (3RS wrgH dablab eTSRIING kbehyayeng
1o 0 Lhe OBbCale DERSh croge, A9 AT LRSS URD AUS-L IR e
be understood tHatrbheshiovacBs ¥ot b RAdided HOBIdBY3H6. OhBEEWEIRgly,
coupl ed to one another and to the optical bench so |l ong as the image
intensifier tubtkeltétislgchebdem|350 may slide along the ways 348 between
the third side 314 and the fourth side 316 of the housing
302.
The base 352 of the reticle holder 350 may have
opposed ends 360 facing the third and fourth sides 314 and
316 of the housing 302. The ends 360 may be rounded to
substantially conform to the shape of the third and fourth
sides 314 and 316. This allows the reticle holder 350 to
slide toward the third side 314 until it is substantially
flush with that side and to slide toward the fourth side
316 until it is substantially flush with that side.
Accordingly, the reticle holder 350 may slide a maximum
distance within the cross slide 330.
The‘projection 356 may include an intermediate section
362 and an enlarged head 364. The enlarged head 364 may
include a top recess 366 sized to receive the reticle 300.
The reticle 300 may be substantially square in shape with
rounded corners. The reticle 300 may be secured in the
recess 366 with an optical adhesive or the like. It will
be understood that the retiéle 300 may be otherwise secured
in the recess 366 within the scope of the invention.
As previously discussed, the reticle 300 may include
the targeting pattern 301. The targeting pattern 301 may

be cross-hairs. It will be understood that other targeting



12 rotatable relative to the optical bench. For exanple, the housing 154
may be rotatably coupled to the optical bench and the retainer 158 fixably
coupl ed to the housing 154. I n one enbodi nent, the retainer 158 may
be rotatably coupled proxinmate to a rearward end 159 of the housing 154.
In this enbodi ment, the retainer 158 may conprise a rounded slide 160. The
rounded slide 160 nay have a circunference slightly smaller than that of
the central aperture 156 in order to fit easily, but not |oosely, and to be
rotatable within the central aperture 2%. It will be understood that
the retainer 158 nmay be otherw se coupled to the housing 154 within the
scope of the ipatherna. may be asseddhnthyars qamaks.e dfe adiijgmd ngs Fheapight
i ncl ude a socgstwigg Ekéegaggegtictionally receive the inage
A first notch 368 and a second notch 370 may be formed
in the head 364. The notches 368 and 370 may extend from
the reticle 300 to an exterior 372 of the head 364. A
reticle light 374 may be disposed in the first notch 368.
The reticle light 374 may illuminate the targeting pattern
301 during night time use. A status indicator 376 may be
disposed in the second notch 370. In one embodiment, the
status indicator 376 may activate to alert the user of a
low battery status. The reticle light 374 and the status
indicator 376 may be light emitting diodes (LED). Power
and control for the reticle light 374 and the status
indicator 376 may be provided by a flex circuit 378. The
flex circuit 378 allows the reticle light 374 and the
status indicator 376 to be moved with the reticle 300. The
flex circuit 378 may extend from the reticle holder. 350
down a groove 379 of the housing 302 of the reticle
assembly 58.
An annular cover 380 may clamp over the enlarged head
364 to secure the reticle 1light 374 and the status
indicator 376 in the first and second notches 368 and 370.
The cover 380 may include an aperture 384 substantially
matching the shape and size of the reticle 300. The
aperture 384 allows the reticle 300 to be viewed from the
eye piece 60 without interference from the cover 380.
A guide ring 390 may be disposed about the
intermediate section 362 of the projection 356. The guide
ring 390 may sit on the ways 320 of the first slot 322. It

will be understood that the guide ring 390 may be otherwise



I ntensifier tube 150. The socket 166 may have an aperture 167 through
which the intensified i mage may be projected. An alignnent pin 168 may
extend fromthe socket 166 for engagenent with a mating hole (not shown)
of the imge intensifier tube 150. The alignnment pin 168 may i ndex an
opening 170 of the slide 160 with electrical contacts 172 of the inmage

i ntensifier tube 150. Accordingly, the slide 160 will only engage the inmage
i ntensifier tube 150 when the opening 170 is aligned with the electrical
contacts 172. The alignnent pin 168 nay%ﬂsu)insure that the inage
intensifier tube 150 rotates with the slide 160. An insert 174 may be
fitted into t hBeERERANLN 17Re thruaing 303 1A g A fhec ghdae Fipgr 39 is

P OPe” ot SBabTcASREIRLIET (LT EPUBGENTAL MDA st ST

The plug may be secwyhedg@ligegring 390 may include a guide 392 to define
an area in which the reticle holder 350, and thus the
reticle 300, may be adjusted. The guide 392 may be
substantially square in shape with rounded corners. The
corners may be rounded iﬁ conformance with a diameter of
the intermediate section  362. Accordingly, the
intermediate section 362 may fit substantially flush
against the corners of the guide 392 to maximize movement
of the intermediate section 362 in the guide 392.

The guide ring 390 may include an alignment pin 394.
The alignment pin 394 may engage a mating hole 396 formed
in one of the ways 320 of the first slot 322. The
alignment pin 394 may index the guide 392 with the extended
aperture 308 of the housing 302, the elongated aperture 332
of the cross slide 330 and the viewing aperture 354 of the
reticle holder 350. Accordingly, as the reticle holder 350
is moved within the cross slide 330 and the cross slide 330
is moved within the housing 302, the viewing aperture 354
continually overlaps the elongated aperture 332 and the
elongated aperture 332 continually overlaps the extended
aperture 308. As a result, an image may be projected onto
the reticle 300 no matter the position of the reticle 300
in the reticle assembly S8.

An intermediate washer 396 may be disposed between the
guide ring 390 and the reticle holder 350. The
intermediate washer 396 may reduce friction between the
guide ring 390 and the reticle holder 350. In one

embodiment, the intermediate washer 396 may be constructed
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rearward side of the slide 160 by a strain relief nmenber 176. The strain
relief menber 176 prevents the plug from interfering with projection of
the intensified image. It will be understood that the plug may be ot herw se
secured wthin the scope of the invention. A | ocki ng device 177 may
selectively secure the image intensifier tube 150 relative to the optical
bench. In one enbodi nent, the | ocking device 177 may be a | ocking ring 178.
The locking ring 178 nay have a threade},sexteri or adapted to engage a

t hreaded section 179 of the housing 154." The locking ring 178 may be

ti ght ened agai ngt slide_16Q .40 1 X e [ esl s 1

tube 150 bet vve%ﬁ 'Flﬁg%'sﬂnl'de ?%Oglg%&t ée %@%g%ﬁSéén(ﬁ#ﬁ:@%r%QF%?H%H%%%%

| ocking ring ly8sHBY 996! A8y e LR NEdtdd o5 dulterl aateriallls wapabliemage
intensifier tube 150 to be rotated between the slide 160 and the opti cal

bench. Acreducangy £riksioh betveenmsy iddngomemdersbout the opti cal
axis 75 to rotate the 4 e intensifj t ube 150 untjJ any .of f set of e
intensified i mage ig v]é?cf IF‘Pﬁ 39%’ may secure Hie g)ﬁl e ring 35'6,

intermediate washer 396, reticle holder 350 and cross slide
330 in the reticle housing 302. The locking ring 398 may
be threaded to engage threads 400 of the housing 302. The
locking ring 398 may be tightened to a point where the
reticle holder 350 and the cross slide 330 move smoothly
but not loosely withiﬁ the reticle housing 302.

As best shown by FIGURE 12, a first spring element 410
may be disposed between an end of the cross slide 330 and
the first side wall 310 of the housing 302. The first
spring element 410 may comprise a pair of springs 412. The
springs 412 may bias cross slide 330 away from the first
side 310 of the housing 302. Similarly, a second spring
element 414 may be disposed between the closed end 344 of
the second slot 340 and the base 352 of the reticle holder
350. The second spring element 414 may comprise a pair of
springs 416. The springs 416 may bias the reticle holder
350 awaf from the closed end 344 of the second slot 340
which is proximate to the third side 314 of the housing
302.

A first push rod 420 may contact the cross slide 330
opposite the springs 412. The first push rod 420 wmay
contact a strike plate 422 disposed in the cross slide 330.
The strike plate 422 may prevent wear and tear on the cross
slide 330 by an end of the first push rod 420.

The first push rod 420 may be adjustable relative to

the housing 302. The first push rod 420 may position the



line with the center of the reticle assenbly. The | ocking ring 178 may then
be tightened against the slide 160 to secure the inmage intensifier tube
7160 relative to the optical bench. As previously described, the second
mrror assenbly 66 may then be adjusted to vertically center the
intensified inmage at the reticle assenbly 58. I n accordance with one
aspect of the present invention, a protective wi ndow 180 nay be sealed to
a projection end 182 of the imge intensifier tube 150. The projection end
182 projects the intensified i mage to tHfd reticle assenbly 58. The
protective w ndow 180 may shield t he
proj ection endclgﬁsf$bh¢§|$3°t?ﬁuarﬂﬁ§¥ﬁﬁqIRQ?#M%Qﬂ|¥Qlﬁ?§ﬂ§iﬁ§t2§1°t A@z
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and the I|ke t
- of the first push rod 420 and the springs 412 may allow the

cross slide 330 to be easily adjusted within the first slot
322 and may also retain the cross slide 330 at its desired
position in the first slot 322. The first push rod 420 may
be coupled to the azimuth adjusting screw 40 provided on
the exterior 38 of the sight housing 30.

A second push rod 424 may contact the reticle holder
350 opposite the springs 416. The second push rod 424 may
contact an elongated strike plate 426 disposed in the base
352 of the reticle holder 350. The elongated strike plate
426 may prevent wear and tear on the base 352 of the
reticle holder 350 by an end of the second push rod 424.

The second push rod 424 may be adjustable relative to
the housing 302. The second push rod 424 may position the
reticle holder 350 to a desired position in the second slot
340 by overcoming the bias of the springs 416. The
combination of the second push rod 424 and the springs 416
may allow the reticle holder 350 to be easily adjusted
within the second slot 340 and may also retain the reticle
holder 350 at its desired position in the second slot 340.
The second push rod 424 may be coupled to the elevation
adjusting screw 42 provided on the exterior 38 of the
housing 30.

Returning to FIGURE 11, a protective window 430 may be
sealed té the reticle 300 in accordance with one aspect of
the present invention. The protective window 430 may
shield the reticle 300 from dirt that has settled within

the sight 20. As previously described, the term "dirt"
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are capable of interfering wwth the user's view of the image. As shown
in FIGURE 6, the protective wi ndow 180 nay be sealed directly to the
sprojecting end 182 of the inmage intensifier tube 150. The projecting end
182 may be a phosphorous screen. The protective wi ndow 180 nmay be seal ed
to the projecting end 182, a shoul der spaced apart fromthe projecting end
182, a spacer ring, or the like. The protective wi ndow 180 nay be seal ed
with a known adhesive for optical surfaces or the |iKke. The
protective wi ndow 180 shields the proje@fion end 182 of the inmge
intensifier tube 150 by collecting dirt at a plane 184 that is _out of focus
with the proj deeans 8pdlisg. snbssamices Buatheas nduft f Pdds AR HRE bike

et ed it hi e SYNAEALE o AHeBEAaE oo rren g P b OB o2

and the col | ec{rhdle PA@NERd BAeBY10e35@r 1 €d Dy adjusting the thickness of

the protective window 180 or of a spacer ring. Fromthe i mge

i ntensifier tube 15The tprotetteite fwistlow mife may dispeopdganethehvieyinghe

gt channel 54 by, 00°52) 0 08" LeRL TR MUIRILS 5550 IS, SIBOSLIRDL
window 430 may be sealed in the viewing aperture 354 with
a known adhesive for optical surfaces or the like.

The protective window 430 shields a reticle 300 by
collecting dirt at a plane 432 that is out of focus with
the eye piece’s 60 view of the reticle 300. Accordingly,
the reticle 300 may be viéwed and magnified with little or
no interference from dirt that has settled within the sight
2d. The distance between the reticle 300 and the collecting
plane 432 may be varied by adjusting the position of the
protective window 430 in the viewing aperture 354 of the
reticle holder 350.

As previously described, the image projected onto the
reticle 300 may be viewed by the user through the eye piece
60. For the embodiment shown by FIGURE 2, the eye piece 60
may magnify the image of the reticle 300. In this
embodiment, the eye piece 60 may comprise a negative
diverging lens 440, a positive diverging lens 442 and a
positive converging lens_444. The lenses may be adjusted
relative to one another by a zoom ring 446 mounted on an
exterior of the eye piece 60. It will be understood that
additional or disparate lenses may be used for the eye
piece 60.

Returning now to the first mirror assembly 64, when

the mirror 100 is in the day position 104, the image of the

scene 52 may be directed into the day channel 56. 1In the



FI GURE 2, the night channel may include a first lens set 200 di sposed

al ong the optical axis 75 and a second |ens set 202 di sposed along a
»second optical axis 205 normal to the optical axis 75. A ninety degree
prism 206 17 may direct an image beam
fromthe optical axis 75 to the second optical axis 205. The first

| ens set 200 may include a negative converging |ens 210, a positive
diverging lens 212 and a positive converging lens 214. The second | ens set
202 may include a positive diverging Igﬁs 216 and a positive

embodiment shown by FIGURE 2, the day channel 56 may
include a 90 degree prism 450 to direct the image beam to
the third optical axis 255. A first lens set 452 and a
second lens set 454 may be disposed in the day channel 56
along the third optical axis 255. An alignment element 456
may be disposed along the third optical axis 255 between
the first lens set 452 and the second lens set 454.

The first lens set 452 may include a negative
converging lens 460, a positive diverging lens 462 and a
collimating lens 464. The second lens set 454 may include
a collimating lens 466. The collimating lenses 462 and 466
may collimate the image beam as it travels through the
alignment element 456.

The lenses of the first and second lens sets 452 and
454 may be secured in a lens assembly as described above in
connection with FIGURE 7. The lens assemblies for the first
and second lens sets 452 and 454 may be clamped in a
direction perpendicular to the third optical axis 255 as
described above in connection with FIGURE 8.

In accordance with one aspect of the present
invention, the alignment element 456 may deviate the image
of the day channel 56 into alignment with the intensified
image of the night channel 54 at the reticle 300. The
alignment element 456 may be a Risley prism. Accordingly,
the user may switch the sight 20 between the night channel
54 and the day channel 56 without need of realigning the
reticle 300. It will be understood that the alignment
element 456 may be used instead in the night channel 54 to
deviate the intensified image into alignment with the image

of the day channel 56 at the reticle 300.
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converging lens 218. It should be understood that additional or disparate

| enses may be used with the first and second | ens sets 200 and 202. I n
s;accordance with one aspect of the present invention, the | enses may be
clanped in a direction perpendicular to their optical axis. Perpendicular

cl anpi ng prevents the |l enses fromnoving along the optical axis during the
cl anpi ng process. Such novenent along the optical axis may distort the

i mage of the scene at the reticle assenbly 58. FIGURE 7 illustrates
one enbodi nent of a |ens assenbly 220 £ housi ng | enses of the first |ens
set 200. As shown by FIGURE 7, the | ens assenbly, 220 nmay | ncl ude an
annul ar housi ng 222BFa#hRYNa b¥e FLCHREy It (rhe .qu%PEeﬁi?ﬁ?nﬁpéﬁﬁuW§Y224

|l he i : : h ' d d
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with the centrgdrapeahmitar 2frsthe Posedand c0sébendpahfalagxErame. 476 makor
the first lens set 200, a spacer 226 .may_be placed between the |ens 210
and the | ens 2he dispesed dm tthe ¢encralapexkyre1272 Qf deber adignsenfice
from one anot he

The | enses 21 ?iﬂﬁhggaé%%4m%bﬁ£g§ip%’i&g{]ligfgifﬁ%é@gé%?%gthgnge%%%a
annular frame 476 may rotate independently of one another
and of the housing 470.

In one embodiment,'the first annular frame 474 may
include a circular recess 478 along an outside surface for
receiving a circular lip 480 of the housing 470. The first
annular frame 474 may rotate about the circular lip 480 of
the housing 470. An inside surface 482 of the first
annular frame 474 may abut an inside surface 484 of the
second annular frame 476. The second annular frame 476 may
be secured in the housing 470 by a retainer 486. The
outside surface of the second annular frame 476 may include
a circular recess 488 for receiving a lip 490 of the
retainer 486. The second annular frame 476 may rotate
about the circular lip 490 of the retainer 486. The
retainer‘486 may be threaded to engage a threaded section
491 of the housing 470.

The first annular frame 474 may include a first prism
492. The second annular frame 476 may include the second
prism 494. In one embodiment, the first prism 492 may have
a flat back 496 and an angled face 498. The second prism
494 may have a flat back 500 and an angled face 502.
Preferably, the flat backs 496 and 500 of the first and
second prisms 492 and 494 face one another. Accordingly,
the prisms 492 and 494 may rotate in substantially parallel

planes. This may allow the first and second prisms 492 and



-fn t he housing 222 with a known adhesive or the like. It
18 wll be understood that other nethods nay be used to secure the |enses
-and spacer in the housing 220. For exanple, the |enses and spacer may be
secured in the housing 222 by retainers, |ocking rings, detents and the
| i ke capable of clanping the | enses and spacer together between ends of
the housing 222. FIGURE 8 illustrates one enbodi nent of a cl anping
assenbly 230 for clanmping the | ens assenbly 220 in a direction
perpendi cul ar to the optical axis 75. A$3shown by FI GURE 8, the clanping
assenbly 230 may include a clanp 232 having a surface 234 adapted to engage
a periphery 23%94 to be placed in closely together without interfering
with one another during rotation.

As shown best by FIGURE 14, the first prism 492 and
the second prism 494 may be of the same power. 1In this
embodiment, the first and second_prisms 492 and 494 may
have a combined power of zero when rotated opposite one
another and a power of twice that of either one when
rotated parallel with one another. Rotation of one prism
relative to the other will deviate the image along a
straight line at the reticle 300. Rotation of the prisms
together will rotate the image at the reticle 300.
Accordingly, the image of the day channel. 56 may be
deviated to any point on the reticle by rotating the prisms
492 and 494 in concert, individually, or in some
combination.

The power of the prisms 492 and 494 may be varied
depending on the design and configuration of the sight 20.
Prisms 492 and 494 of a greater power will allow greater
deflection of the image beam at the reticle 300. Prisms
492 and 494 of a lesser power will allow greater accuracy
in deflecting the image beam at the reticle 300.

As shown best by FIGURE 15, an adjustment device 506
for rotating the first annular frame 474 may comprise a
threaded screw 508 for engaging a plurality of teeth 510
formed on a periphery 512 of the first annular frame 474.
The threaded screw 508 may include an enlarged head 514 at
a top end and an fixed nut 516 at én opposed end. The
threaded screw 508 may be positioned in operative relation

with the teeth 510 of the first annular frame 474 by

recesses 518 and 520 formed in the housing 470.



of the lens assenbly 220. The clanp 232 may be tightened to secure the |ens
assenbly 220 between the clanp 232 and a stop 238. I n one enbodi nent,
the clanp 232 may conprise a brace 240 and a screw 242. The brace 240 nmay
i nclude the surface 234 adapted to engage the periphery 236 of the |ens
assenbly 220. The periphery 236 of the |ens assenbly 220 may be the annul ar
housing 222. In this case, the surface 234 may have a concave shape
adapted to engage the annul ar housi ng 222. The screw 242 may engage a
t hreaded section 244 of the optical berth and contact the brace 240
opposite the surface 234. The stop 238 may be a section of the optical
bench opposit eAtferdinghy24potatipe efrehe2ibraage8esaypWsPaBlI maynrokate
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second | ens Set_ZOZAWEMé%bfﬁﬁnﬁégbﬁEE% 59@5mﬁ?s%@mpkéﬁidé&sﬁébeQﬁﬂﬁﬁﬁ

in connection with FIGURE 7. It will 'be
securing the first annular frame 474 after the image has
been aligned at the reticle 300. In one embodiment, the
clamping assembly 530 may comprise a brace 532 and a screw
534. The brace 532 may include a surface 536 adapted to
engage the periphery 512 of the first annular frame 474.
For the embodiment of FIGURE 15, the surface 536 may have
a concave shape adapted to fit substantially flush against
the teeth 510 of the periphery 512.

The screw 534 may engage a threaded section of the
frame 470 and contact the brace 532 opposite the surface
536. The screw 534 may be adjustable in the direction of
the first annular frame 474 to secure the brace 532 against
the first annular frame 474.

Although not shown by FIGURE 15, it will be understood
that the second annular frame 476 may include an adjustment
device for rotating the .second annular frame 476 as
described above in connection with the first annular frame
474. Additionally, a clamping assembly may be provided for
securing the second annular frame 476 as described above in
connection with the first annular frame 474.

In accordance with one aspect of the present
invention, the sight 20 may be mounted to the weapon 22
with non-integral members. The non-integral members allow
the sight 20 to be designed indépendently of the weapon 22.
Accordingly, the sight 20 may be of a modular design that
can be mounted to a weapon 22 with non-integral members

configured for that weapon.



19 further understood that the lens assenbly of the second |ens set 202
may be clanped in the direction perpendicular to the second optical axis
205 as described above in connection with FI GURE 8. Referring back to
FIGURE 2, the intensified image may pass fromthe night channel 54 to the
second mrror assenbly 66. As described in nore detail below, the second
mrror assenbly 66 may include a swingable or flip-flop mrror 250
rot at abl e between a night position 252 and a day position 254. 1In the

ni ght position 252, the mirror 250 nmay3intercept the second optical axis
205 of the night channel 54 to direct the intensified image to the reticle
assenbly 58. The r eFIGVUREadsenbllusigratss bongi spdsediimgningof a mounting

assembly 550 for mounting the sight 20 to the weapon 22.
As shown by FIGURE 16, the mounting assembly 550 may
comprise a first foot 552 operatively associated with a
first clamp 554 and a second foot 556 operatively
associated with.a second clamp 558. As described in more
detail below, the feet 552 and 556 may be permanently
secured to a bottom 560 of thé sight 20 and may engage a
rail 562 of the weapon 22 with the aid of the clamps 554
and 558. It will be understood that the clamps may be
reversed within the scope of the invention.

The first foot 552 may include a top 563 adapted to
engage a first mounting section 564 of the bottom 560 of
the sight 20. A tab 566 may extend across the top 563 of
the first foot 552 in a direction substantially parallel to
the rail 562. A recess 568 may be formed in the first
mounting section 564 to receive the tab 566.

A side 570 of the first foot 552 may be adapted to
engage a first edge 572 of the rail 562. An opposite side
574 of the first foot 552 may be adapted to engage a second
edge 576 of the rail 562 in combination with the first
clamp 554. The first clamp 554 may be coupled to the
opposite side 574 of the first foot 552 by a locking screw
580 and a nut 582. The locking screw 580 may be press fit
into an aperture 584 formed in the side 570 the first foot
552 and extend from the opposite side 574 of the first foot
552. The projecting portion of the locking screw 580 may
be threaded to receive the nut 582. _

The second foot 556 may include a top 586 adapted to

engage a second mounting section 588 of the bottom 560 of



a third optical axis 255. In one enbodinent, the third optical axis 255
may be normal to the second optical axis 205. In this enbodi nent, the
smirror 250 may intercept the second optical axis 205 at a forty-five (45)
degree angle to direct the intensified inmage to the third optical axis
255. In the day position 254, the mrror 250 does not intercept a third
optical axis 255. Accordingly, an imge of the day channel 56 may pass

t hrough the second mirror assenbly 66 tg¥§he reticle assenbly 58.

FI GURES 9-10 illustrate one enbodi nent the second mrror assenbly 66.
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Accordi ngly, téRenraidr s¥®). A recess 592 may be formed in the second
mounting section 588 ﬁo receive the tab 590.

A side 594 of the second foot 556 may be adapted to
engage the first edge 572 of the rail 562. An opposite
side 596 of the second foot 556 may be adapted to engage
the second edge 576 of the rail 562 in combination with the
second clamp 558. The second clamp 558 may be coupled to
the opposite side 596 of the second foot 556 by a locking
screw 598 and a nut 600. The locking screw 598 may be
press fit into an apérture 602 formed in the side 5%4 the
second foot 556 and extend from the opposite side 596 of
the second foot 556. The projecting portion of the locking
screw 598 may be threaded to receive the nut 600.

The locking screw 598 may include a brace 604 for
engagement with a recoil groove 606 of the rail 562. The
brace 604 may prevent the sight 20 from sliding along the
rail 562 in response to the recoil of the weapon 22. 1In
one emboqiment, the brace 604 may be formed from a portion
of the locking screw 598.

The rail 562 may be a Weaver rail as shown by FIGURE
16. It will be understood that feet 552 and 556 and the
clamps 554 and 558 may be configured to engage other types
of rails 562 in accordance with the inwvention.

The first foot 552 may be initially coupled to the
first mounting section 564 of the sight by a screw 608.
Similarly, the second foot 556 may be initially coupled to

the second mounting section 588 of the sight 20 by screws



'éo may Sw ng
the day positi

or flip-flop between the night position 252 (FlIGURE 2) and

on 254 (FlI GURE 2). An arm 263 nay be coupled to the

:support 260 for rotating the second mrror assenbly 66 between the night

position 252 and the day position 254. The arm 263 nay be nechanically or

electrically coupled to the channel selector swtch 39. As previously

descri bed, the channel

mrror assenbl

ies 64 and 66 together to3%heir respective night and day

selector swwtch 39 nmay rotate the first and second

positions. As best shown by FI GURE®I0, a pivot assenbly 264 may be
fixably coupled to the su §§% 260 t vide the axis tat|$n 262. In
one enbodi nent81® he Ik 5 "’l:torfb’rrf%earéfifcf?‘é? 1M eFEV 288 and

a second |nsen{

fit

Preferably, the screws 608 and 610 are slightly loose
when the feet 552 and 556 are initially coupled to the
sight 20. This allows the sight 20 to move slightly when
engaged to the rail 562. The engagement of the tab 566
with the recess 568 allows the forward poftion of the sight
20 to move parallel to the rail 562. The engagement of the
tab 590 with the recess 592 allows the rearward portion of
the sight 20 to move normal to the rail 562. This movement
prevents the sight 20 from twisting or_binding when the
feet and clamps are.secured to the rail 562, which may
cause the night and day channels 54 and 56 to become
unaligned.

After the feet and clamps feet are secured to the rail

562, the feet may be permanently secured to the bottom 560

of the sight 20. In one embodiment, the feet may be .

bermanently secured with an adhesive and by tightening the

screws 608 and 610. It will be understood that the feet
may be oqherwise permanently secured to the sight 20.

The optical bench, housings, and frames of the sight
20 may be made of aluminum. Aluminum may be preferred
because it is lightweight aﬁd relatively inexpensive.
Additionally, aluminum is easy to machine and finish. It
will be understood that the optical bench, housings, and

frames may be made from other types of materials that are

‘strong and lightweight.

The lenses, windows, prisms and other optical
components of the sight 20 may be made of BK7 glass which

is relatively inexpensive and well known in the art. It

ay & Jﬁl?dfiﬁ Séhé%é@&ogé tRsestsenbb6880aR68698Y be press



-

into opposite edges 270 of the support 260. The first and second inserts
266 and 268 may have opposed recess ends 272 in alignment with one

tanot her. The outer edge of the recess ends 272 nay be substantially
flush with the edges 270 of the support 260. A ball 274 may engage
each of the recessed ends 272. In one enbodinent, the balls 274 may be
sized to sit in the recessed ends 272. In this enbodinent, the recessed
ends 272 may be cone-shaped. It w Il be understood that the recessed ends
272 may have a different shape or confﬁﬁ%ration so long as the ends are

capabl e of engaging the balls 274. A hol der ssean% 276 ma %%ga
each of the baVidl §?4und?ﬁ56ﬂ@deﬁ%%ﬁlE%ﬁt°9téﬁé FeMEeRenRs e ey

include a recegsgd §pfle27BybOs C0PYLaf8L! pbRGmBRL! 8pfdble to transmit

the image of the scene 52. Preferably, the individual
components include an anti-reflection coating to prevent
reflections from interfering with the image displayed on
the reticle assembly 58.

Although the present invention has been described with
several embodiments, various changes and modifications may
be suggested to one skilled in the art. It is intended
that the present invention encompass such changes and
modifications as fall within the scope of the appended

claims.



‘il As with the receséed ends 272 of the inserts 266 and 268, the recessed
ends 278 of the hol der assenblies 276 nay be cone-shaped_ 1t wll be

-dnderstood that the recessed ends 278 of the hol der assenblies 276 may

have a different shape or configuration so |long as the eAtsS ag Been Replaced

engagi ng the balls 274. I n accordance with one aspect

I nvention, the hol der assenblies 276 may be adjustable al 2
0

of rotation of the support to control agy shifting torque of the mrror
relative to the optical bench. A shiftiﬁb torque is a torque necessary to

shift the mrror_ 2 ween the night position 252 and the day position
254. The desir “may be a bal ance

1. An optical sight, comprising:

an optical component transmitting an image of a
scene;

a protective window disposed proximate to an
internal side of the optical component; and

the protective window sealed to the internal side
of the optical component to obstruét dirt from contacting

the internal side of the optical component.

THIS SHEET HAS BEEN |
REPLACED .|
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"bet ween al | owi ng the mirror 250 to snoothly nove between the day and ni ght

positions and preventing the mrror 250 from accidental | y movi ng bhetween ——

:the day and night positions. I n one enbodi nent, the hol der assenblies
276 may each conprise a bushing 280 and an adj ustnent scrBy Has eplaced
recessed end 278 for engaging the ball 274 may be di sposed " llm I] he
adj ust ment screw 282. The bushing 280 nay be nounted in th I

along the axis of rotation 262 of the support 260. The adj ustnent screw
282 may engage the bushing 280 along thaaxis of rotation 262. Each of
the adj ustnent screws 282 may be threaded to adjustably engage the

bushi ng 280. Accerdi nghy imagkeinadnsifient tabegwecdfttimmngre ti ght ened

or | oosened against the balls 274. The shifting torque of the mrror 250
may be controlled by redul RIFNLIHNT en8REn APFRL IR | §27PXR/UREE bR he

adj ustment screws.g82fied image of a scene;

a protective window disposed between the
projecting end and an image plane; and
the protective window sealed to the projecting

end to obstruct dirt from contacting the projecting end.

3. The image intensifier tube of Claim 2, wherein
the protective window is disposed adjacent to the

projecting end.

4. The image intensifier tube of Claim 2, wherein
the protective window is disposed in spaced relation with

the projecting end.

THIS SHEET HAS BEEN |
.,T“' REPLAGED
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22 The adj ustnent screws 282 may each include a smooth bore section
284 press fit into snmooth bore cavity 286 of the bushing 280. The press
fit prevents the support 260 fromshifting fromthe axis of rotatien—262
due to play in the threads of the bushings 280 and the adjustnent screms
282. Referring back to FIGURE 9, the second n1rTbs$a ey Ret

I ncl ude an al i gnment screw 288 to control the angle rror
250 intercepts the second optical axis 205. The align

contact the back of the support 260. THd allgnnent screw 288 may ralse t he
mrror 250 to reduce the angle at which the mrror 250 intercepts the
second optical axbs 235scop€hisomauﬁaingent w | | vertically rai se the

intensified inage at the reticle assenb] nver s t he allg
screw 288 may | ower the 7frtBRISSEAENS +%€s%u ﬁel%ﬁgVéiﬁ g #PER Fgglng

mrror end operable to project an intensified image of a scene to

an image plane;

a protective window disposed between the
projecting end of the image intensifier tube and the image
plane;

the protective Window sealed to the projecting
end to obstruct dirt from contacting the projecting end;

an eyepiece operable to view the image plane; and

the eyepiece operable to project a magnification

of the intensified image.

6. The scope of Claim 5, wherein the protective

window is disposed adjacent to the projecting end.

7. The scope of Claim 5, wherein a reticle is

disposed at the image plane.

8. , The scope of Claim 5, wherein the eyepiece is

operable to magnify the intensified image.

9. The scope of Claim S5, further comprising:
at least one lens disposed between the projecting
end and the image plane; and
the lens operable to magnify the intensified

image.

THIS SHEET iAS BEEN
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Y250 intercepts the second optical axis 205. This adjustment wll
vertically lower the intensified image at the reticle assenbly 58

“-Wth the mirror 250 in the night position 252, the intensified i mage may be
directed to the reticle assenbly 58. At the retlcle assentii lEQPEQBEm lmmi
intensified image may be projected onto a reticle 300 (H
described in nore detail below, the reticle 300 may |nclude
pattern 301 for aligning the sight 20 with a target. The p05|t|on of t
targeting pattern 301 may be adjusted #@ the reticle assenbly 58 to

conpensate for wind speed, wnd direction, and gravitational
effects. Typically,1®he heretialy aasembbYadFQQPWBﬁ@ngncreases with the
di stance to the target. 23

a reticle;

a protective window disposed between the reticle
and the scene; and

the protective window sealed to the reticle to

obstruct dirt from contacting the reticle.

11. The reticle of Claim 10, wherein thé protective

window is disposed adjacent to the reticle.

12. The reticle of Claim 10, wherein the protective

window is disposed in spaced relation with the reticle.

-
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‘In accordance with one aspect of the present invention, the reticle
assenbly 58 may allow for increased adjustnent of the reticle 300. This
“ncrease permts the user of the sight 20 to ai mthe weapen22—at—more——
di stant targets. Adjustnent of the reticle 300 nay be increased Replaced
di sposing sliding conponents of the reticle assenbly 58 i T
sidewal s that formthe control surfaces for the sliding ‘
Accordi ngly, additional space need not be set aside in the |y
58 for installing control surfaces of tH8 sliding conponents. FlI GURES
11-12 illustrate one enbodinment of the reticle assenbly 58. As shown by
FIGURE 11, the retitBe aAsenbly S8opey comprisdng:substantially annul ar
housi ng 302 with a substantially round inside surface 394 and a bottom 306.
The inside surface 304 n&} PRIEGEIVE fens psrabls W dt A8 pRBsiBagecoiRd
side 312. The Q”é%gﬁ surface 304 may also include a third side 314 and
opposed fourth srde 316 between the first and seconds sides 310 and 312.

The bottom 306 of the hodsiragid@e Gpgrhble &b exleided taperimage ;308. The
ext ended aperture 308 may be substantially square in shape with rounded
corners. A pair of 8pptetective windewsddspagedecbebivaen bhet wetipgdet om
306 of the hougj gtgoz Long.the,third and fourth sides 314 and 316. The
opposed si de mﬁ?ﬁs T8°ﬁ&?°?6¥ﬁm&ePFrst slot 322. A pair of ways 320 may

deIi ng the opposed side pabl HrIt@ctASOIWHAGY . sbhtell 1t Ot ré@2cBY to
ext en

obstruct dirt from contacting the reticle; and

an eyepiece operable to view the reticle.

14. The rifle scope of Claim 13, wherein the

protective window is disposed adjacent to the reticle.

15. The rifle scope of Claim 13, wherein the
protective window is disposed in spaced relation with the -

reticle.

A

-
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between the first side 310 and the second side 312 of the inside surface
304. A cross slide 330 may be disposed in the first slTot 322, " The
‘eross slide 330 may be substantially rectangul ar This Sheet Has Been Replaced
24 in shape and have an el ongated aperture 332. The el ong

332 may be substantially rectangular in shape with roundedﬂmmmlﬂrfmme
cross slide 330 may have substantially parallel edges 334

engagi ng the ways 320 of the housing 302. The ways 320 function as control
surfaces for the cross slide 330. Acd%#dingly, the cross slide 330 may

slide along the ways 320 between_the first side 310 and ,the second side 312
of the housing 302.16. ATRulEipds shrREed3ECORE h&EPEDRIHHIGF ends 336

facing the first and secgngeﬁgdg§s§é8 gnd SéghQLithaHOHﬁEBQ 3825 scene;

a night channel, comprising:

an image intensifier tube including a
projecting end operable to project an intensified image of
the scene to an image plane;

-a first protective window disposed between
the projecting end of the image intensifier tube and the
image plane;

the first protective window sealed to the
projecting end to obstruct dirt from contacting the
projecting end;

a day channel operable to transmit an image of
the scene to the image plane;

a channel selector operable to selectively direct
the image of the scene into the day or night channel; and

a reticle assembly disposed at the image plane,
comprising:

a reticle;

‘ a second protective window disposed between
the reticle and the scene;

the second protective window sealed to the
reticle to obstruct dirt from contacting the reticle; and

an eyepiece operable to view the reticle.

17. The multiple channel scope of Claim 16, wherein
the first protective window is disposed adjacent to the

projecting end.

TH&,S'SHEET}-!?S BEEM}
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The ends 336 may be rounded to substantially conformto the shape of the
first and second sides 310 and 312. This all ows the cross—st+de—330t0
*slide toward the first side 310 until it is substantialg%.flush with that
side and to slide toward the second side 312 until it 1 2
flush with that side. Accordingly, the cross slide 330 nua i Inun1

di stance within the housing 302. A second sl ot 340 n :
the cross slide 330. The second slot 340 nay be substantially nornmal to

the first slot 322. Accordingly, the sefdnd siot 342 may extend between

the third side 314 and the fourth side 316 of the housi 302. The, second

sl ot 340 may have a%eopeﬁhénﬂuéEQPlﬁnCBBB6§ﬁt@QHHiﬁﬁf:§$%EMA1gndWBﬁﬁﬁégd
'side walls 34 ' fine 0s£d Sl : 346.

A roti ol e hol dehé BBHER PROBURIE STy L8 el SEoReR R R0 ERa PR1 AL B0

slide 330. Theyi€ki €he ﬁgbgeetsﬁg 8ad.i nclude a base 352, a view ng
aperture 354 and a projection 356 extending fromthe base 352 around the

19. The multiple channel scope of Claim 16, wherein
the second protective window is disposed adjacent to the

reticle.

20. The multiple channel scope of Claim 16, wherein
the second protective window is disposed in spaced relation

with the reticle.

21. The multiple channel scope of Claim 16, wherein
the eyepiece operable to project a magnification of the

image at the reticle.

22. The multiple channel scope of Claim 21, wherein

the eyepiece is operable to magnify the image.

23. The multiple channel scope of Claim 16, further
comprising: '
' at least one lens disposed between the projecting
end of the image intensifier tube and the reticle; and

thé lens operable to magnify the intensified

image.
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25 view ng aperture 354. The viewi ng aperture 354 may be substantially
round i n shape. The base 352 of the reticle holder 350 may have
'substantially parallel edges 358 slidably engaging the ways 348 of the
cross slide 330. The ways 348 function as control surfaces for the reticle
hol der 350. Accordingly, the reticle holder 350 may slide along the ways
348 between the third side 314 and the fourth side 316 of the housing 302.
The base 352 of the reticle holder 350 nay have opposed ends 360 facing the
third and fourth sides 314 and 316 of tH& housing 302. The ends 360 may be
rounded to substantially conformto the shape of the third and fourth sides
314 and 316. This all ows FEROTEOTIMVE: WINDbW R ORI IALIeSIGHErd the third

side 314 until it is substantially flush with that side and to slide toward
the fourth side 316 until it is substantially flush with that side.
Accordingly, t | gsh e slide a maxi num di stance within the
cross slide 3 may i nclude an internedi ate

section 362 and an eRbarighfbritEash 3@6mpirﬁ§e§n|aarﬁﬁdt£@ﬁﬂv864uﬁmw NEd#dgna
top recess 366 sized to receive the reticle 300. The reticle 300 nay be

substantially gauaceluﬁlgh&pe\ﬂn¢ﬁ¢@@ndeucgown§hsonenﬁmquim¢@t3oo nhy be

secured in the, [6Cess 366 with an tlcal[1 a gﬁzlve or thgriégea

under st ood t hatP¥RBEHERY ¢ |38 ﬁﬂfﬁﬁﬁpbﬁl hef e“?‘é(c FEP n' op i
component (182, 300) transmitting an image of a scene. A
protective window (180, 430) may be disposed approximate to
an internal side of the optical component (180, 300) to
obstruct dirt from contacting the internal side of the

optical component.

heet Has Been Replaced
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« .
in the recess 366 within the scope of the invention. As previously
di scussed, the reticle 300 may include the targeting pattern 301. The

‘targeting pattern 301 may be cross-hairs. It will be understood that other
targeting 26 patterns may be used that
are capable of aligning the sight 20 with the target. A first notch 368

and a second notch 370 may be forned i nl/i%e head 364. The notches 368 and
370 may extend from the reticle 300 to an exterior 372 of the head 364. A
reticle light 374 nmay be disposed in the first n . The reticle light
374 may illum nate the targeting pattern 30X&-durifng ni ime use. A
status indicator 376 may be di sposed in the gecorjd notch 0. In one

enbodi nent, the status indicator 376 may actyfitd to alerf the user of a

| ow battery status. The reticle |light 374 dHt kg statusyindicator 376 may
be light enmitting diodes (LED). Power @nhd}coftirdl for the reticle |ight
374 and the status : |

/

o
-
4

1

FIG.




i ndi cator 376 may be provided by a flex circuit 378. The flex circuit 378

allows the reticle light 374 and the status indicator 376 to be noved with
‘the reticle 300. The flex circuit 378 may extend fromthe reticle hol der

350 down a groove 379 of the housing 302 of the reticle assenbly 58.

An annul ar cover 380 may cl anp over the enlarged head 364 to secure the

reticle light 374 and the status indica2dP 376 in the first and second

not ches 368 and 370. The cover 380 nay include an aperture B84

substantially matching the shape and size of the ret;gb 300. The

aperture 384 allows the reticle 300 to be viewed fromt g ye piece 60

w thout interference fromthe cover 380. A gdrde reng 390 nay be

di sposed about the internediate section 362 Oﬂ}&gﬁ:ﬁfﬁ%@g& on 356. The

guide ring 390 may sit on the ways 320 of the fii It wll be

understood that the guide ring 390 may be otheﬂﬁﬁse : ‘%59

1 <

27
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secured in the housing 302 as long as the guide ring 390 is positioned
about the internedi ate section 362. The guide ring 390 may include a
‘guide 392 to define an area in which the reticle holder 350, and thus the
reticle 300, may be adjusted. ~ The guide 392 may be substantially square
in shape with rounded corners. The corners nmay be rounded in conformance
with a diameter of the intermediate ¥H&8tion 362. Accordingly, the
intermedi ate section 362 may fit substantially flush against the corners
of the guide 392 to maxi m ze novenent of the internediate section 362 in

t he gui de 392. The guide ring 390 may include an alignnment pin 394.
The alignment pin 394 nay engage a nating hole 396 fo éﬁ; n gne of the
ways 320 of the first slot 322. The aligpnent pin d@ﬁp y idddex the guide
392 with the extendedﬁgggrtur 1208 -;,¢..\;gg 302, the el ongated

aperture 332 of the c sli g aperture 354 of the
reticle holder 350. According 3 er 350 is noved within
the cross slide 330 and the crgss//sli I8 Wi n the housing
302, the view ng aperture 3% \>q§:§ted aperture
332 and the el ongated aper ‘ 2! ended
aperture 308. As a result 110
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the reticle 300 no matter the position of the reticle 300 in the reticle

assenbly 58. An internedi ate washer 396 may be di sposed between the
*guide ring 390 and the reticle holder 350. The internediate
washer 396 may reduce friction between the guide Ting 390 and the

reticle holder 350. I n one enbodi nent, the internedi ate washer 396 may be
constructed 4/10 28 of Teflon. It wll be
understood that the internedi ate washer 396 nay be constructed of other
material s capable of reducing friction between sliding nenbers. A

| ocking ring 3 ny secure the guide ring 390, internediate washer 396,

reticle holder 35Q and cross slide 330 in the reticle housing 302. The
| ocking ring 398 npyz

154 179

178

FIG. 6
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be threaded to engage threads 400 of the housing 302. The |ocking ring 398
may .be tightened to a point where the reticle holder 350 and the cross
*slide 330 nove snmoothly but not |oosely within the reticle housing 302.

As best shown by FIGURE 12, a first spring elenment 410 nay be di sposed

bet ween an end of the cross slide 330 and the first side wall 310 of the
housi ng 302.  The first spring el enent5480 nay conprise a pair of springs
412. The springs 412 nmay bias cross slide 330 away fromthe first side 310
of the housing 302. Simlarly, a second spring elenent 414 may be di sposed
bet ween the cl osed end 344 of the second slot 340 and the base 352 of the
reticle holder 350. The second spring elenent 414 nay conprise a pair of
springs 416. The springs 416 may bias the reticle holder 350 away fromthe
closed end 344 of the second slot 340 which is proxiate to the third side
314 of the housing 302. gé?lc%Ft push rod C

slide 330 opposite the sprin 1Y i 9
a strike plate 422 disposed in the cross 2 trike plate 422
may prevent wear and tear on the crosE////ﬁ 530 | the first
push rod 420. The first ative to

push roeF 420 pk




t he housing 302. The first push rod 420 may position the

29 cross slide 330 at a desired position in the first slot 322 by
‘overconing the bias of the springs 412. The conbination of the first push
rod 420 and the springs 412 may allow the cross slide 330 to be easily
adjusted within the first slot 322 and may al so retain the cross slide 330
at its desired position in the first sf@dD 322. The first push rod 420 may
be coupled to the azimuth adjusting screw 40 provided on the exterior 38 of
t he sight housing 30. A second push rod 424 may contact the reticle
hol der 350 opposite the springs 416. The second push rod 424 may contact an
el ongated strike plate 426 disposed in the base 352 of the reticle holder
350. The elongated strike plate 426 nay prevent wear and tear on the base
352 of the reticle holder 350 by an end of the second push rod 424.

The second push rod 424 may be adjustable relative to




t he housi ng 302. The second push rod 424 may position the reticle hol der
350 to a desired position in the second slot 340 by overcomng the bias
*of the springs 416. The conbination of the second push rod 424 and the
springs 416 may allow the reticle holder 350 to be easily adjusted within
the second slot 340 and may also retain the reticle holder 350 at its
desired position in the second sl ot 3407/1%he second push rod 424 may be
coupled to the el evation adjusting. scr 42 provided on the exterior 38 of

t he housi ng 30. Returning t ot ectgzve wi ndow 430 may be
sealed to the reticle 300 in ci of the present

I nventi on. The protectiv do | d eticle 300 fromdirt
that has settled within t QEQQL POUSY Y ri bed, the term
"dirt" ' - medns_so ng substances

such as dust, oils and e like > D o
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that are capable of interfering with the user's view of the inmage at the
reticle 300. The protective wi ndow 430 nay di sposed in the view ng
“aperture 354 of the reticle holder 350. The protective w ndow 430 may be
. sealed in the viewng aperture 354 with a known adhesive for optical
surfaces or the I|ike. The protective w ndow 430 shields a reticle 300
by <collecting dirt at a plane 432 t hat8/18 out of focus with the eye
piece's 60 view of the reticle 300. Accordingly, the retjs#

viewed and magnified with little or no interference frgff
settled within the sight 20. The distance between the ¥
col l ecting plane 432 may be varied by adjusting the posi
protective window 430 in the view ng aperture 354 of &he
350. As previously described, the inage projectet ont
300 may be viewed by the user through the eye piec |
shown by FIGURE 2, the eye piece 60




=

v

may magnify the image of the reticle 300. In this enbodinent, the
eye piece 60 may conprise a negative diverging |lens 440, a positive

diverging lens 442 and a positive converging |lens 444. The | enses nay be
adjusted relative to one another by a zoomring 446 nounted on an exterior

- of the eye piece 60. It wll be understood that additional or disparate

| enses may be used for the eye piece 6¥%10 Returning now to the first
mrror assenbly 64, when the mrror 100 is in the day position 104, the
i mage of the scene 52 may be directed into the day channel 56. In the
31
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enbodi mrent shown by FI'GURE 2, the day channel 56 may include a 90 degree
prism450 to direct the inage beamto the third optical axis 255. A first
“lens set 452 and a second [ens set 454 nay be disposed in the day channel
56 along the third optical axis 255. An alignnent el enent 456 may be

di sposed along the third optical axis ﬁgﬂ between the first lens set 452
and the second | ens set 454. The rgt | ens set 452 may include a
negative converging |lens 460, a positive diverging lens 462 and a
collimating | ens 464. The secon RS set pA54 may include a collimating

| ens 466. The collimating | ens 6 my collimte the i mage beam
as it travels through the aligf The | enses of the
first and second | ens sets 452{lan® cured }ﬁ Zglen7 senbly as
descri bed above in connectionjjw e lens ag nbl iYfe¥ for the
first and second | ens sets 452|jan anped in a direction
perpendi cular to the third opt

36477




desérlb"ed above i | pit=teml-| GURE 8. gzg Qai QA; 6
“aspect of *the preg Ef e alignnent e ate t

~ image of the day { anneT bbln[O al | gnnent V\nththelnten3|f|ed i ma

~ the night channel]5s i Jl  300. Tﬁélbétltl&ﬁnsmetm%?rﬁuguﬂa : be
a Risley prism A ser may switch the mghéaio betweenthe

ni ght channel 54} akhti-he p—ehanrjel 56 vmthout need of

reticle 300. [ tf wi ok

used instead §n t nr 54 to deV|atethe|ntenS|f|ed|rrage|nto

alignment with the image of the day channel 56 at the reticle 300.

32 A problem with day/night and other types of sights is dust enclosed within the sight.

The dust may interfere with the user's view of a scene. This is especially true of telescopic
sights that may magnify the dust.

5 SUMMARY OF THE INVENTION .
Accordingly, a need has arisen in the art for an improved optical sight. The present
_ invcntien_ provides a protective window that substantially eliminates or reduces the
. disadvantages and problems associated with prior optical sights.
In accordance with the present invention, there is provided an optical sight having an
10 optical component operable to transmit an image of a scene to an image plane of the optical
sight, characterized in that: '
_ a protective window is disposed proximate to an internal side of the optical
component between the optical component and the image plane; and
| the protective window is scaled to the internal side of the optical component
15 to obstruct dirt from contacting the mtcn;al s1de of the optical component .
In another aspect, there is provxded ap u:nage intensifier tube having a pro_;ectmg end
operable to project an intensified image _of a scene to an image plane, characterized in that:
a protective window is disposed proximate to the projecting end of the image -
intensifier tbe; and ' ' |
20 . the protective window is sealcd to the projecting end of the image intensifier
tube to obstruct dirt from contacting the projecting end.
In another aspect, there is provided a scope having an image intensifier tube including
a pro;ecung end operable to project an intensified image of a scene 10 an image plane, and an
-eyepiece opcrable to view the image plane and to project a magmﬁcauon of the intensified
25 image, characterised in that: '
a protccuve window is dlsposed between the projecting end of the image
intensifier tube and the image plane; and
the protective window is sealed to the projecting end to obstruct dirt from
-contacting the projecting end.
30 In another aspect, there is provided a reticle assembly, characterized in that a
protective window is disposed between a retxcle and the scene; and
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As showh by FI GURE 13, the alignment el enent 456 may conprise a housing 470
havi ng a tentral aperture 472. A first.-annular frame 474 and a second
annul ar franme 476 may be di sposed in the central aperture 472 of the
alignment elenent 456. The first annular fQSuRstiute shaeti-ha7 August 1999
annul ar frame 476 may rotate independently of one another and of the
housi ng 470. I n one enbodi nent, the first annular frame 474 may
include a circular recess 478 al ong an out¥tde surface for receivi ng a
. circular lip 480 of the housing 470. The first annular frame 474 may
~rotate about the circular lip 480 of the housing 470. An inside surface
482 of the first annul athepmvmwmdmyssﬂaledtaﬂlqmldmehsuhamtf&m&nmchag
second annul f% qg 476. The second annul ar frame 476 nmay be secured in
t he housing 4 % retainer 486. . The outside surface of the second
annul ar frame 476 hiRyoth&Cdspéte, thére @ proviiad a Fifl€ Ssope An, a{oﬁje&ﬁb\lé:ﬁ%p@rableﬁo
490 of. the retainer 486. The second annul ar frane rot at e” about
the circul ar foeps 20Enage of a,%cn% @JFticls opagable to repgive ﬁhemseemﬁ%‘em;ec@ewable
threaded to ew El c&ﬁgﬁiﬁ 91 of .the housing 470. ~The
- first annular frame Include a tirst prism.

: a protecttve window is disposed between the reticle and the objective lens; and

the protective window is sealed to the reticle to obstruct dirt from contacting

the reticle. _
In another aspect, there is proﬁded a multiple channel scope with a lens system for
10 gathering an image of a scene, the scope comprising:
a night channel, having an image intensifier tube including a projecting end
operable to project an intensified image of the scene to an image plane;
a day channel operable to transmit an image of the scene to the image plane;
a channel selector operable to selectively direct the image of the scene into the
15 day or night channel; _ |
a reticle assembly dxsposed at the image plane; and
an eyepiece opcrable to view the reticle, characterized in that:
| a first protective window is disposed between the projecting end of the
image intensifier tube and the image plane, and is sealed to the projecting end to obstruct dirt
20 from contacting the projecting end; and _
| a second protective window is disposed between a reticle of the reticle
assembly and the scene, and is sealed to the reticle to obstruct dirt from contacting the reticle.

. [REPLAGEMENT SHEET|
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492" The second annul ar franme 476 may include the second prism494. |In one
eénbodi nent, the first prism492 may have a flat back 496 and an angl ed face
498. The second prism 494 nmay have a flat back 500 and an angl ed face 502.
Preferably, thﬁnsrslheatﬂhsaazg,fﬁ Ggand 500 of th&ubstitutessheetecdhdAygustnt9992

and 494 face on ordi ngly, the prisnms 492 and 494 may rotate in
substantlally p

This may allow the fi W _
492 and 39. 33 494 tm% sely

toget her without interfering wi th one another duri ng rjot ati on.
- 'shown best by FIGURE 14, the first prism492 and tHe sez:qn@hﬁirtmm 494 may

be of the sar@m_«@%%m#iﬁ enbodi nent, the first] gnd second pri qng 492
and 494 may have a conbl ned power of zero when rot atled—opposiTe ONE '
1. An optical sight having an optical component operable to transmit an image of
a scene to an image plane of the optical sight, characterized in that: '
5 a protective window is disposed proximate to an internal side of the optical

component between the optical component and the image plane; and
the protective window is sealed to the internal side of the opucal component
to obstruct dirt from contacting the internal side of the optical component .

10 2. An image intensifier tube having a projecting end operable to project an
intensified image of a scene to an image plane, characterized in that: |
- a protective window is disposed proxunate to the projecting end of the image
~ intensifier tube and
the protective window is sealed to the projecting end of the i lmagc intensifier
15 tube to obstmct dirt from contactmg the pro_lecnng end.

3.  The image intensifier tube of claim 2, wherein the protective window is
disposed adjacent to the projecting end. '

20 . 4. The image intensifier fube of claim 2, wherein the protective window is
disposed in spaced relation with the projecting end.

5. A scope having an image intensifier tube including a projecting end operable
to project an intensified image of a scene to an image plane, and an eyepiece operable to view
25 the image-plape and to project a xﬁagniﬂcation of the intensified image, characterised in that:
a protéctivc window is disposed between the projecting end of the image
intensifier tube and the image plaae; and |
the protective window is sealed to the pro_]ectmg end to obstruct dirt from
oontactmg the projecting end.
30 | - |
6. The scope of claim 5, wherein the protective window is disposed adjacent to
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ano.t'h_er"-and'a- power of twice that of either one when r ot at ed parallel wth
one another. Rotation of one prismrelative to the other will deviate the
i mge al ong a ’s“hs%hegmasmen&emced he reticle 300. Rotation of the prisns

- together will r !ﬂ at the reticl Substitutacsheeti méf A UglFﬁét 1988e

of the day 'chan M eviated to any point,
rotating the prisns and 494 in concert, indivi

conbi nati on. The power of the pri S0 492 and W9 . :
dependi ng on the design and configuration of the s g 492 and
494 of a greater power will allow greater deflectipn beam at
the reticle 3b@projeatingiend.492 and 494 of a |esser pjaw W.igrieat er
accuracy in deflecting the i mage beamat the reticle 300. As shiown

best by FI GURE 15, an adjustnent device 506 for r Okattdgethe -H+sé~gnnul ar

frame 474 may conpr.i se ThelsooRAdRubin, SiicRelf Feicleqs ARpIsES attnd utighpiné, Of
‘teeth 510 fornmed on a periphery 512 of the first annul ar frarrleg}J?[J

t hreaded screw 508 nay include an enlarged head 514 at a top end and an

ont i oned b, opert | onBofiopd bt uds, phBESAAE RRER AT o Sty e

frame 474 by meepsifiedbimagel8 and 520 fornmed in the housing 470.

9. The scope of claim 5, further characterized in that:
at least one lens is disposed between the projecting end and the image plane; and
10 the lens is operable to magnify the intensified image. | |

10. A reticle assembly, characterized in that a protective window is disposed
between a reticle and the scene; and | -
the protective window is sealed o the reticle to obstruct dirt from contacting
15 the reticle. | | | o

the reticle.

20 12."  The reticle of claim 10, wherein the protective window is disposed in spaced
relation with the reticle. ' : : :

13.  Arifle scope having an objeétive lens 6pcrable to focus an image of a scene,

~ a reticle operable to receive the image, and an eyepiece operable to view the reticle,
25 characterized in that: ' |

a protective window is disposed between the reticle and the objective lens; and

the protective window is sealed to the reticle to obstruct dirt from contacting

| the reticle.
30 14.  Therifle scope of claim 13, wherein the protective w%w is dis?dsed adjacent
to the reticle.
THIS SHEET ?*AS BEEN :
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11.  The reticle of claim 10, wherein the protective window is disposed adjacent to



34 :Accordingly, -_timwreaded screw 508 may rotate the first
M& EVYS st prism 492, A cl anpi ng assenbly
530 may be provideq for fixably jspcuring the first annular frame 474 after
Thi3ShéerBayde in: al?' ngdsagad he [eticl e 30Substitutershestbodid Mugustt 1RO9
C ly 33 y conpri $ela brace 532 and a screw 534. The brace
SHM‘H “ﬁﬂl a . pled to engage the periphery 512 of the
f annular frame 474. For the eﬁbodi-mm of FI GURE 15, "the surface 536
may have a conca ' adapted to fit substantially flush against ‘'t he
teeth 510 of the periphery 512. - The screw 534 nmay engage a threaded
section of the fréafe 4Theaifle sopé af tlatnnad3pwherein?BE pogutive tvenddve issdispased in
536. The screw 534 be adj ustable in the direction of the first annul ar
frane 474 to PEEH aP%‘éWH'P d8. against the first annular frame 474.
Al t hough not shown by FIGURE 15, it will be understood that the second

annul ar frame 476 may include an adjustment device for rotating the second
annul ar frame 476 1§s desmultiplecchainel ssopewithomleas syistem o gatharing ahimage of arscingy

frame 474. Ltion ..a_cl anpi ng assenbly may be provided for securing
t he second é&ﬁ%%‘%&%}gﬁ%ﬂﬁgm as descri bed above in

a night channel, having an image intensifier tube including a projecting end

operable to project an intensified image of the scene to an image plane;
a day channel operable to transmit an image of the scene to the image plane;
‘a channel selector operable to selectively direct the image of the scene into the
10 day or night channel: . I o
a reticle assembly disposed at the image plane; and
an eyepiece operable to view the reticle, characterized in that:
a first protective window is disposed between the projecting end of the
image intensifier tbe and the image plane, and is sealed to the projecting end to obstruct dirt
15 from contacting the projecting end; and B
a second protective window is disposed between a reticle of the reticle
assembly and the scene, and is sealed to the reticle to obstruct dirt from contacting the reticle.

17.  The multiple chame! scope of claim 16, wherein the first protective window
20 is disposed adjacent to the projecting end. '

18.  The multiple channel scope of claim 16, wherein the first protective window
is disposed in spaced relation with the projecting end.

25 19, Themultiple channel scope of claim 16, wherein the second protective window
is disposed adjacent to the reticle. | -

20.  The multiple channel scope of ¢laim 16, wherein the second protective window
i disposed in spaced relation with the reticle. | o
30 o
21.  The multiple channel scope of claim 16, wherein the eyepiece operable to

THIS SHEET HAS BEEN]
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-

confection with the first annular frame 474. In accordance wth
one aspect of tte—present invention the sight 20 may be nobunted to the

weapori 22 wi th non-igh The non-integral nmenbers allow the
si ght 20 to be desi g ﬁ‘%uisﬂ E y of 't he Spbstitiitesheetccdf Augyst 1998

sight 20 may be of a that can be nmounted to a weapon 22 with
non-integral nenbers t hat weapon.

- 35 - FIGURE 16 illustrates one enbedrent of a nounting assenbly 550

- for nounting the sight 20 to the weapon 22. As shown by FI GURE 16, the
nmounting assenbly 550 may .conprise a first foot 552 operatively associated
with a firstpréjeatgmbimificution of theGmagk dtalpd rei&le, operatively -

22.  The multiple channel scope of claim 21, wherein the eyepiece is operable to
magnify the image.

23.  The multiple channel scope of claim 16, further characterized in that:
_ at least one lens is dispdsed between the projecting end of the image
intensifier tube and the reticle; and ' |
the lens is operable to magnify the intensified image.

REPLAGEMENT SHEET|.
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assbeiated with a second clanp 558. As descrlbed in nore deta|I bel ow, the
~ feet 552 and 556 nay be permanently secured to a bottom 560 of the sight
20 and may engage a rail 562 of the weapon 22 \ '
554 and 558. It wll be understood that.the FHHEe Fee : 2thin
the scope of the invention. The first foot 552 may |nclude a top 563
adapted to engage a first nounting section 564 of the bottom 560 of the :
sight 20. A tab 566 nay extend across tfg4Bop 563 of the first foot. 552 .in
a direction substantially paraIIeI to the fail 562. A recess 568 may be
formed in the first rmunt ﬁ@o W OFGRCEPYEcADest@RATS566. A
side 570 of the first foot e adapted to engage a first edge 572
of the rail 562. An opposite S|de 574 of the first foot 552 may be adapted
to engage a second edge 576 of the ra|I 562 in conbination with the first

cl anp 554. ASSILRAGIL SFa e i ieoupl ed to the opposite side 574
of the first foot 5 by g 0 .an 2. o]

screw 580 may be pr?%ls f%?vér?tfciééﬁncg’pggﬂsgg 5% BF%F%\E l?% t %‘%ﬂefé$0 t he
first foot 5523paidaaxtsitht f onThhaceppdanice witth Soife oémbbdimenst ofodathe

552. The projecting portion of the Iockln% screw 580 may be threaded to
recei ve the nutinyention, an optical sight (20) may comprlse an optical

component (182, 300) transmitting an image of a scene. A

protective window (180, 430) may be disposed approximate to
an internal side of the optical_component (180, 300) to
obstruct dirt from contacting the internal side of the

optical component.

Sheet Has Been Replaced
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The sécond f oot qg;ia op 586 adapted to engage a second
mounti ng section H Wy b M B h|560 of - . :
36 the sight 20.] Atab 590 may gxtlend across the top 586 of _the sgﬁggd '
foot 556 in a dirkckipn MpEpegtilallly normal  t SUbRHttgishesss 11 Mav 592
may be formed in the second nountfing section 588 to receive the tab 590.

A side 594 of the!seer %' ny be adapted to - engage the first edge
572 of the rail 562. ¢vVw) de 596“6f the second foot 556 nmay be-
adapted to engage the second edge 576 of the rail 562 in conbination with
t he second cl anp 558. The secqnd c] anp 558 nay be coupled to %he,o osite
side 596 of the seBoR¥OPAEE HE§hpHay/DIgREnGFISe I ARFoEERRE Chufig865 15The
| ocki ng screwda®8 enylbsed pwisisid ithe rdigglan afEhrd Whestodyf dmoed fiere heitdi de

594 the the user's view of a scene. This is especially true of

telescopic sights that may magnify the dust_.
5 | R
SUMMARY OF THE INVENTION
| Accordingly, a need has arisen in the art for an
improved optical sight. The present invention provides a
protective window that subsﬁantially eliminates or reduces
10 the disadvantages and problems associated with prior optical

sights.

The present invention provides a scope, comprising:

an imége intensifier tube including a projecting end
operable to project an iriténsif_ied image of a scene to a

15 reticle dispoéed at an image plane; _

a protective wirndow 'disip{osed between the projecting end
of the image intensifier tube and the reticle disposed at
the image plane;

the protective window sealed to the projecting end to .

20 obstruct dirt from contacting the projecting end;
~ an eyepiece operable to view the image plane; and
the eyepiece operable to project a magnification of the
intensified image. o '

In accordance with one embodiment of the present

25 invention, there is prov:i:é.éaf"f"én optical sight having an
optical component bpérable t'd "transmit an image of a scene
to an image plane of the optical sight, characterised in
that : | -

a 'protective window. is disposed proximate to an

30 internal side of the optical component between the optical
component and the image plane; and _

the protective window is sealed to the: internal side of
the optical component to obstruct dirt from contacting the
internal side of the optical ‘component.

35 In another embodir_nent',n' -there is provided an image

intensifier tube haVinQ a proje_c_ting end operable to project



second f oot 555 and e _ 1.0m-4 he oppOSLte side 596 of the second foot
556. The proj ediqy prmns&afgﬁ e locking screw 598 may be threaded to
recei ve the nut -~ 1he | ocki ngiscrew 598 may include a brace 604 for

y 1,
engagenent wit recoi,, ve 406 of the rai_Subgtituterghestsch! dday #4001
t| 2b ¥ Mé‘ﬁjﬂjn

prevent the si along the rail 562 in response to the
recoil of the weapon 22. 1n mbodi mentz,Athe brace 604 nmay be forned
froma portion pf the |ocking scrlew 598. "“*" The rail 562 may be a Weaver
rail as shown b} . || be understood that feet 552 and 556
and the clanps._554 and 558 may, be configured to engage ot her, types _of
rails 562 in a8BcotBhfeeified tiRAISIvedti of. SCemeThEST | RBt £ 55P1REE be
initially couphedattetiwed finr shatreunti ng section 564 of the sight by a

screw 608. Simlaly %§§%§§§EPHQHEEQ%%5§_G bys?%f%a;tbQBkaﬁerlﬁg t enkhe

second nounting secti the sight . S|
] - ‘projecting end of the image ‘intensifier tube; and
5 the protective window is sealed to the projecting end

of the image intensifier .tube to obstruct dirt from
contacting the projecting end. ' _
In another embodiment, there is provided a reticle
assembly, characterised in that a prdtective window 1is
10 disposed between a reticle and the scene; and
the protective window 1is sealed to the reticle to
obstruct dirt from contacting the reticle. _
In another embodiment, there is provided a rifle scope
having an objective 1lens operable to focus an image of a
15 scene, a reticle operabie to receive the image, and an
eyepiece operable to view the reticle, characterised in
that: _ o
| a protective window is disposed between the reticle and
the objective lens; and
20 the protective window is sealed to the reticle to
obstruct dirt from contacting the reticle.
In another embodiment, there is provided a multiple
channel scope with a lens system for gathering an image of a
scene, the scope comprising: =
25 a night channel, haviﬁg' an image intensifier tube
“including a projecting énd. operable to project an
intensified image of the scene £o an image plane;
a day channel operable to transmit an image of the
scene to the image plane; ) ' '
30 a channel selector operable to selectively. direct the
image of the scene into the day or night channel;
a reticle assembly disposed at the image plane; and
an eyepiece operable to view the reticle, characterised
in that: _ -
35 a first protectivefWindow is disposed between the
projecting end of the imégefintensifier tube and the image



37, 610. 1t will be understood that pins and coupling devices. nmay be used
in the pl ace of the screws 608 and 610. Preferably the screws 608
and 610 are slightly |oose when the feet 552 and (556 are init coupl ed
to the sight 20. This allows the sight 20 to%h'ﬁﬂ srehﬂq tﬁMXV ged
tothe rail 562. The engagenent of the tab 566 with the recess 568 al | ows
the forward portion of the sight 20 to m)\ﬁg parallel-to the-rail 562. The
engagenent of the tab 590 with the reces§“392 allows the rearward portion
of the sight 20 to nove normal to the rail 562. This novenment prevents the
sight 20 fromtw sting_or bi ndlﬁg when the feet and clémgs aée secured to
the rail 562, Ph#Ren 3 tauseaied P ghie aRECHRSE HHMaNTRY st84°8RbTBE ¢ gLrt
becone unallgf&ﬁl contactAnglthtahprbgeeétmﬂgl endnEsnd eet are secured to the

rail 562, the feet mac(f gﬁ&@_ﬁ@&%’g g&ﬂﬁgﬂ togt hglgg (?SQQU%JB

si ght 20. In one® erd g secure
an adhesi ve anetbyle iqfhttde rt@ttllﬂ-}es@wbéwsaaﬁdt goscene, wARe He Sealed

under st oodst hgt the fastc1@Ybebet et GErpefrom eitidtactasl etlet eetbelsi ght
20. - |
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The opti cal behch, housi ngs, and frames.of the sight 20 nmay be nade of

al um num Al 'um num may ‘be preferred because it is Ilghtmelght and
relatively inexpensive. Additionally, alum nu
finish. It will be understood that the optical
nmay be nade fromother types of materials that are strong and Ilghtmelght
The | enses, w ndows, prisns and ot her Optl&@ conponents of the sight 20

may be made of BK7 glass which is relative i nexpensive and well known in
the art. It . 38 wll be understood

that the optical conponents may be made “from ot her types of glass or
pol yners operéHﬁ@MFd transmt the image of the scene 52. Pref erably,

t he i ndi vidual
1. A scope, comprising: _
_ an image intensifier tube including a projecting end
5 operable to project an intensified image of a scene to a
reticle disposed at an image plane;
" a protective window disposed between the projecting end
of the image intensifier tube and the reticle disposed at

the image plane;
10 - the protective w1ndow ‘sealed to the projecting end to
obstruct dirt from contactlng the progectlng end; |
an eyepiece operable to view the image plane; and
the eyepiece operable to project a magnification of the
intensified image.
15 _
2. The scope of claim 1, wherein the protective window is
disposed adjacent to the projecting end.

3. The scope of claim 1, wherein the eyepiece is operable
20 to magnify the intensified image.

4, The scope of claim 1, further comprising:
at least one lens dlsposed between the projecting end
' and the image plane; and
25 the lens operable to magnlfy the intensified image.
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conponent’s |nc'l ude an anti-reflection coati ng to prevent reflections from
interfering wifth the i mage displayed on the reticle assenbly 58.

Al t hough the pr ¥ 4 been describhed with  sever
enbodi ments, var 4— AL SR o 1 cat i ons_gHg§t'tlﬁ§ hegde fLM‘t“bz(%)é
skilled in the tp It is interddd that the present invention enconpass
-such changes and} npdf f§ MAY M ds |fall within the scope of the appended _
_cl ai ns. . Substitute sBe¢tst 27 Augustdft®9 11
-May 2001 ' . -39 - CLAI MV5: 1. A
scope, conpri si ng; an mnge intensifier tube including
projecting end -40-.:,.. - _
the projecting end.
7. The scope of claim 5, wherein a reticle is disposed at thé image plane,
5 8. The scope of claim 5, wherein the eyepiece isOperable to magnify the

intensified image.

in that:
end and the image plane; and
ified image.

9. The scope of claim 5, further charactcnz
at least one lens is disposed between thc project}
10 ' the lens is operable to magnify the i

10. A reticle assembly, characterizgd in that a protective window is disposed

between a reticle and the scene; and
the protective window is sezled to the reticle to obstruct dirt from contacting

15 the reticle.

the reticle. S

20 - 12. The reticle of claim 10, wherein the protective window is disposed in spaced
relation with the reticle.

25 characterized i that:
a protective window is disposed between the reticle and the objective lens; and
the protective window is sealed to the reticle to obstruct dirt from contacting

14,
the reticle.

30

The rifie scope of claim 13, wherein the protective window is disposed adjacent

R 0 00



5 operabl®e to ‘proj ect an intensified inmage of a scene to a reticle

di sposed at an image plane; a protective wi ndow di sposed bet ween
the projecting en Y lamag i ntensifier tube and the reticle

di sposed at t HER EJ‘ Eig ~ the pBubstityteeshaetdol

the projecting end fo obstruct{ dirt fromcontacting the projecting end,
an eyepi ece operaple §a \NM&wvedie li ntage pl ane; and the eyepi ece
operable to projept}a magnificatijor of the gypstitute sHéetNS27 IMRGUsFABOY 15
2. The scope of [plamrI, Wnerern tjhe prot Ve W TTdow di7/SpoSes

adj acent- to the plojecting end. . 3. . -The scope of claim1, erein the
eyepiece is operable 20 to magnify the4wten5|f|ed | mage. 4. The
scope of claim1, further conprising: " at least one | ¢ns di sposed
bet ween the projecting end and the |rrage pl ane; and 25 the | ens
operabl e to nmagni fyg. t hEhe ﬁﬂels&jpﬁloedlahﬂmewhcrem the protective wingbw is disposed in

spaced relation with the reticle.

16. A multiple channel scope with a lens system for gathéring an image of a scene,
5 the scope comprising: | |
-a night channel, havmg an 1mage intensifier pibe including a pro_jectmg end
operable to project an intensified image of the scene to an image plane; -
a day chamnel operable to transmit an imgge of the scene to the image plane;
a channel selector operable to selecn ¢ direct the image of the scene into the
10 day-or night channel; CEL .
a reticle assembly dxsposed at the mage plane; and
an eyepiece operable to view thé reticle, characterized in that:
a first protective wingow is disposed between the projecting end of the
image intensifir twbe and the image plang andissmlcdtotheprojecﬁngcndtb obstruct dirt
15 from contacting the projecting end; 2
a second proteétive wmdow is disposed between a reticle of the reticle
assembly and the scene, and is segled to the reticle to obstruct dirt from contacting the reticle.

~

_ 17.  The mulitiple ghannel scope of claim 16, wherein the first protective window
20 is disposed adjacent to the/projecting end. ...

18.  The npiitiple channel scopc of claim 16, wherein the first protective wmdow -
is disposed in space rclanon with the pro;ectmg end.

25 19. e multiple channel scope of claim 16, wherein the second protective window |
is disposed Adjacent to the reticle.

20.  The muitiple channel scope of clann 16, wlmcm the second pron:cuve window
is djSposed in spaced relation thhthereucle
30

21.  The multiple channel scope of claim 16, wherein the eyepiece operable to
_—’——‘—l’—/’—

U O



Substitute sheet - 27 August 499 L - 40-
the projecting end. I :

Substitute sheet - 11 May 2001

| - Substitute sheet - 27 August 1:699

-42 -
project a magnification of the ima’ge_af the reticle.

22.  The multiple channe] scope of claim 21, wherein the/eyepicce is operable to
magnify the image. ' '

characterized in that:
the projecting end of the image

23.  The multiple channel scope of claim 16,

at Ieast one lens is disposed b

- intensifier tube and the reticle; and
the lens is operable to pify the intensified image.
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4—6--43- 40

PROTECTIVE WINDOW FOR OPTICAL SIGHT

ABSTRACT OF THE DISCLOSURE

The invention comprises a protective window for an
optical sight. In accordance with one embodiment of the
invention, an optical sight (20) may comprise an optical

component (182, 300) transmitting an image of a scene. A

- protective window (180, 430) may be disposed approximate to

an internal side of the of;t"icé.l component (180, 300) to

obstruct dirt from contacting the internal side of the

- optical component.
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