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The image may be projected to the reticle during day time use to be viewed
by the user. The night channel generg |y includes an image intensifier to
generate an illum nated i nage of the target.

MOUNTING ASSEMBLY FOR IMAGE INTENSIFIER
TUBE IN OPTICAL SIGHT V/

The present invention relates generally to multiple
channel sights, and more particularly to a mounting

assembly for an image intensifier tube in 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 serxies 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.



The illumnated i mage may be transmitted to the reticle during night tine

" use to® be viewed by the user. The reticle may include markings for aimng

-the weapon. -.- 2 Slight variations during fabrication of a sight may cause’
an intensified image of a night channel to be projected off center of the

“reticle. For exanple, in one sight the image beam of the night channel may
be projected above and to the right of a reticle center while the inage
beam of anot her sight nmay be proj&ted below and to the left of the reticle
center. Consequently, the reticle nay have to be centered to the offset of
t he i mage i nt@hsght evaribtsoneddoesngdjfadbrdbiakion off tdesight cheyand al so
prevents the reticle frombeing adjusted to an offset of the day channel.

SUMVARY ERSRE FNVERFEOSALES: diPRES, *f n@ednhgBtarFRaMneh tige Bet for an
| mproved, opf L £Aba SLEB cedPE-PLESERL LOVEOILON PLRVEUSHpTe, in one

sight the image beam of the night channel may be projected

above and to the right of a reticle center while the image

beam of another sight may be projected below and to the

lefr of the reticle center. Consequently, the reticle may

have to be centered to the offset of the image intensifier.

This reduces adjustability of the reticle and also prevents

the reticle from being adjusted to an offset of the day
channel.

SUMMARY OF THE INVENTION

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

In accordance with the present invention, a mounting
assembly may.include a housing, a retainer and a locking
device. The housing may be mounted to an optical bench.
The retainer may engage an image intensifier tube and be
coupled to the housing. The image intensifier tube may be
rotatable relative to the optical bench. The locking
device may selectively secure the image intensifier tube
relative to the optical bench.

In a particular embodiment, the housing may be fixably
mounted to the optical benci'x and the retainer may be
rotatably coupled to the housing. In this embodiment, the

retainer may include a slide slidably engaging an inside



mounting assenbly for an inmage intensifier tube in an optical sight that

- subst.antially elimnates or reduces di sadvantages and probl ens associ at ed

-with prior sights. In accordance with the present invention, a nounting
assenbly may include a housing, a retainer and a | ocki ng device. The

" housing may be nounted to an optical bench. The retai ner may engage an
i mage intensifier tube and be coupled to the housing. The inmage intensifier
tube may be rotatable relative to3the optical bench. The | ocki ng device
may sel ectively secure the inmage intensifier tube relative to the optica
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housing. The locking device may include a locking ring.
The locking ring may engage the inside surface of the
housing to secure the image intensifier tube within the
housing.

Important technical advantages of the present
invention include providing an improved sight. In
particular, an image of a night channel may be centered at
a reticle. Accordingly, the reticle may be fully
adjustable and/or may be aligned with an image of another
channel.

Still another technical advantage of the present
invention includes rotatably mounting an image intensifier
tube of a night channel. In particular, the image
intensifier tube may be rotated until any offset of an
intensified image at a reticle lies along a direction from
which the intensified image can be adjusted to center. The
intensified i@age may be centered along a direction of the
reticle by adjusting a mirror assembly.

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

descriptions, and claims.



The slide may rotate the inmage intensifier tube within the housing. The
"l ocki mng device may include a |ocking ring. The | ocking ring may engage the
-inside surface of the housing to secure the image intensifier tube within
t he housing. Inmportant technical advantages of the present invention
include providing an inproved sight. In particular, an inmage of a
ni ght channel may be centered at a reticle. Accordingly, the reticle
may be fully adjustable and/or ﬁhy be aligned with an i nage of anot her
channel . _Still another technical advantage of the present invention
i ncl udesERerat-EBRESABMREIN Y EARBRWLNGSNsi fier tube of a night
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appar ent ho one skilled in the art fromthe follow ng figures,
the accompanying drawings, in which:

ahe

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

FIGURE 3 is a perspective view af 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 S.

FIGURE % 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;
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under st andi ng of the present invention, and the advantages
reference is now nmade to the foll owi ng description taken in

on with the acconpanying drawings, in which: FIGURE 1 is a side
view of a telescopic day/night sight nounted to a weapon in accordance with
one enbodi nent of the present invention; FIGURE 2 is a schematic draw ng of

conponents of the sight of FIGURE 1; FIGURE 3 is a perspective

view of a mrror assenbly for selectively directing light into the day or
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e o?%ﬂﬁﬁﬁzOf FIGURE 3; FIGURE 5 is an expl oded view of a

FIGURE 12 is a top plan view with portions broken away
of the reticle assembly of FIGURE 11;

FIGURE 13 is a top plan view of an alignment element
of the sight of FIGURE 1;

FIGURE 14 is a perspective view of a pair of prisms of
the alignment element of FIGURE 13;

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 parts 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 Se used by persons such as law enforcement and
military personnel 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 mﬁltiple 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



an image intensifier tube of the night channel of the sight of FI GURE 1,
*FIGURE 6 is a cross sectional view of the nounting system for the inage
-i*ntensifier tube of FIGURE 5. FIGURE 7 is a perspective view with portions
broken away of a housing for securing | enses 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 directiné the image of the day or night channel to
areticle assenbly of the sight of FIGURE 1; FIGURE 10 _is a cross sectional
vi ew of B3k T 28 ORERFtaveriLeprEagsenbly) ghRrt 12 farvwardxendded vi ew
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piece 32 at a rearward end 34. As used herein, the term
*forward" designates a direction toward an object to be
cbserved 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 and manipulated with
either hand of the user. 1Individual 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 scréw 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 éo. The protective eye guaxd
44 may be shaped to fit around the user’s eye to prevent

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



FIGURE 13 is a top plan view of an alignnent el enment of the sight of FI GURE
-1, FLGURE 14 is a perspective view of a pair of prisns of the alignnment
".-element of FIGURE 13;" FIGURE 15 is a cross sectional view of the alignnent

el ement of FIGURE 13; and FlI GQURE 16 i spar—expioded—vyremriof a nounting
“assenbly of the sight of FIGURE 1. DETAWHEtSEEEKﬂﬁP YEN [OF THE | NVENTI ON
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empodiment 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 assemblyr24 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 S58. 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 user may view the image through the eyepiece 60.

The day/night sight 20 may include a channel selector
to alternatively direct the image of the scene 52 into the
night channel 54 or the day channel 56, In one embodiment,
the channel selector may include a first mirror assembly 64
and a second 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
dispogsed 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,
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weapon 22. In one enbodi nent, the multiple channel sight 20 may be a _
“day/ ni ght sight that can be operated in day and night conditions. As shown -
-by FIGURE 1, the day/night sight 20 6 may i nclude an objective | ens .
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 direc®ion toward a user of the day/night sight
20. Controls 36 for qgperating the day/night sight 20 may be di sposed on an
ext eri or '8825F2FneARBUSPRRINGS RRfIEHing tthe ARFYH S FFnenentscat ed at
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36 in the dark by

configuration and the optical components of the sight 20.

In FIGURE 2, the night channel 5S4 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
S4. 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 zocom 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 pr&ctice. 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 tpe
center of curvature lies forward of the lens along the
optical axis. A lens will be defined as converging if the
lens focusiné 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 diverginé lens 86 and a focusing lens

88. It should be understood that additional or disparate



feel. A channel selector switch 39 may al so be di sposed on the exterior 38
- of the housing 30. As described in detail below, the channel. sel ector
-switch 39 may operate a channel selector to direct an i nage of a scene

t hrough one of the channels of the sight 20. An azinuth adjusting screw 40
“and an el evation adjusting screw 42 for bore sighting corrections nay also
be provided on the exterior 38 of the housing 30. The azinuth adjusting
screw 40 all ows bore sighting to e adj usted for wi nd speed and direction.
The el evation adjusting screw 42 allows bore sighting to be adjusted for
gravit at L8REESeMA¥CcPS. ugedr wibbinyEheysightr 4043nna¢FCpEdgneei #wdghat t he
rearward_gnd_34 _of the sight 20. The protective eye guard 44 may be shaped
to fit aFgﬁ H%?ﬁgnﬁsé v V%nto prevent anbient light frominterfering with

the user's vi gevoRf thdebjed@fd 1ens 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 betwéén 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) deéree angle to direct the image
into the entrance of the day channel 56.

FIGURES 3-4 illustrate one embodiment of the first
mirror assembly 64. As shown by FIGURE 3, the first mirrox
assembly 64 ﬁay 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 7S. 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 mount;.ing 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



7 image generated by the sight. The protective eye guard 44 al so-prevents
“light generated by the sight 20 from being visible outside the sight 20.
<FIGURE 2 illustrates- optical conponents for one 5 enbodi nent of
_the day/night sight 20. The objective |lens assenbly 24 may collect an

I mage of a scene. The inmage collected by the objective |l ens assenbly 24
may be directed into a night channel 54 or a day channel 56. As descri bed
in detail below, the night channef054 may el ectronically 10 i ntensify
the image of the scene. The intensified image nmay be projected onto a
common r &0i he Rpfdmaly B6.s THer he rifrrer el ddymde beeleunbedt he user

t hr ough 60. described in detail, bel ow, the day channel
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sight 20 may include a channel selector to alternatrvely direct the inmge
of the staeenight pheinightlhalFEIURE Dr aride vy dadyampeslicién bLo4one
enbodi ment, the channel selector may include a first mrror assenbly 64 20
and a sed8AGUREr 23r assenbly 66. In this exanple, the

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 switch 39 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 122 may extend in alignment with one another on
opposite side; of the aperture-llz. In one embodiment, 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 line. The troughs 122 may have substantially
parallel sidewalls 124 and 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.



flrst mrror assenbly 64 may be di sposed between the objective |ens
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_ channel s and 25 the reticle assenbly 58. An optical bench (not shown
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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 wmirror 100 may be

controlled by regulating the friction caused by the contact

confrgured



wi th the day channel 56 positioned above the night channel 54.
“ Additionally, the day channel 56 may be positioned al ong side the night
. ehannel 54. The objective | ens assenbly 24 of the sight 20 may be a
_variable zoom assenbly or a single field of view assenbly. For a variable
zoom enbodi ment, the objective | ens assenbly 24 may include a plurality of
| enses positioned along an optical axis 75. In accordance with
conventional practice, the radiusi»pf curvature of a lens will be defined as
positive if the center of curvature lies rearward of the lens and will be

defined berwegatiie platde 108ntaad eheckhdat ure bEeshéopivase hatthe | ens
along the optical axis. Alens wll be defined as converging if the |ens
f ocusi nglbéwer dausese pamidddmenitght thay PlarasonkeBganandeachl be defined
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posi ti vebdtweeni tige | elsc85 18] and ahiesiends! aR9 of the plvot 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

gscope 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 image

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 of the

intensified image generated b§ 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



88. It should be understood that additional or disparate 9 | enses may be
“used.within the sight 20 in accordance with the present invention. Fromthe
-‘obj ective lens assenbly 24, the inage of the scene passes al ong the -optical
.axis 75 to the first mrror assenbly 64. As described in nore detail bel ow,
the first mrror assenbly 64 may include a swingable or flip-flop mrror
100 rotatable between a night position 102 and a day position 104. In the
ni ght position 102, the mirror 106 does not intercept the optical axis 75.
Accordingly, the inmage of the scene passes through the first mrror
assenbl YL RG¢ nt RS Hfiigm  Chikenel594. | nArherdipgpysi tthe lidwagéhe mirror
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I ntercept the optical axis
direction from which the intensified image can be adjusted
to center. BAs 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 S58.

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 1S5S4 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 opticai bench with the central aperture 156 disposed
along the optical axis 75. In 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 housing 154. It will
be understood that the housiné 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



75 at a forty-five (45) degree angle to direct the inmage into the entrance
" of the day channel 56. FIGJRES 3-4 illustrate one enbodi ment of the first
- mrror assenbly 64. As shown by FIGURE 3, the first mrror assenbly 64 may
_conprise an annul-ar frame 110 having a central aperture 112. The frane 110
may be secured to the optical bench (not shown in FIGURE 3) with the
central aperture 112 di sposed alq? the optical axis 75. The central
aperture 112 allows the inage of e scene to pass through the frame 110

when the mrrqr, 100.is.in the pight position 102 (FIGURE 2). A support 114
for mourk?PTRF3 r’ﬁerj-ra&rl"foéonﬁyebepfzbt:ﬁ%alb?‘}d&oupq(%ﬁ AT £ rEhe 110 i n

e SRS e, TUEh SR Lo G TR oot b e 116
support ddd tigs reiminen 13 vdotiplad tAcenednbgkYngt hg4m rror 100
may swing or flip-flop between

In one embodiment, the retainer 158 may be rotatably
coupled proximate to a rearward end 159 of the housing 154.
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 understoed
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
engagement 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 image 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 fitted 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 control for the image

intensifier tube 150. The plug may be secured along a



t he 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 mrror
.‘assenbly 64 between the night position 102 and the day position 104. The
_arm 117 may be nechanically or electrically coupled to the channel selector
switch 39. The channel selector switch 39 may rotate the first and second .
mrror assenblies 64 and 66 togetggr to their respective night and day
positions. A pivot shaft 118 nmay fixably coupled to the support 114 to

provide the axis 11 of _rotatiqQn.. The pivot shaft, 118 be a thin netal
r od. Ther$?§3?r§hﬁF ©198 ﬁé? iS e &h s et %ﬁﬂ%‘&zﬁeg§¥§nBPﬂﬁeFron1the

t f : | \ 1 h b 4, th
Frane 110" Gay TRET BREAN: PRRGhe 1937 PoE, RIS, PestaiRSor MenELEELEEN bnds 120.

The troughseiZerimy eitBn@rodeakcighNRif thd higtenahpid@r ifageppesi te sides
of the aperture 112. In one enbodi nent, the troughs 122 may be fornmed in
the franwiliobe updergtecdnbbarnthe, plkE mayugls ctrerwagebsetoredd by a

router o&ighghlgﬁetgggpgag?béﬁéognégﬁglgg.the troughs 122 along a

A locking device 177 may selectively secure the image
intensifier tube 150 relative to the optical bench. 1In 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 section 179 of the housing
i54. 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 with 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 centexr 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
projection end 182 of the imaée intensifier tube 150. The
projection end 182 projects the intensified image to the

reticle assembly 58. The protective window 180 may shield



straight line. - The troughs 122 may have substantially parallel sidewalls
"124 and 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. Each end 120 of the pivot shaft. 118 may be di sposed in one of

t he 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 %gvity 130 across each trough 122 to
receive the glates 128. The cavk{ies 130 may be sized receive the plates

128 such“PRaPrIEGT1P52 80 (¢ Amaelinty §hay | has ﬁFF%f%dsH?Fééé 134 of
bl at s 138y U220 ¢ naSontied BUEptRe Thlor iR BBKBR ol
shi ftingsbengug @udstantes @uchOQy ehidd variis t hend reme iiRe Thgeshifting
torque is the torque necessary to shift the mrror 100 between the night
are capable of interfering with the user’'s view of the
image.

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 protective 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
projection end 182 and the collecting plane 184 may be
varied by adjhsting 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



_position 102 and the day position 104. @ The desired shifting torque nmay
be a bal ance between allowing the mrrofr 100 to snmoothly nove between the

- night and day positions and preventing the nmirror 100 from accidentally

.nhoving between the night and day positions. In one enbodi nent, the ends 120

of the pivot shaft 118 may extend above the troughs 122 for contact with

the plates 128. It wll be understood that the ends 120 of the pivot shaft

118 and the plates 128 may otherﬁf%e contact one another within the scope

of the prese i nvention. For exanp a portion_of theéﬁgates 128 may
ext end iMRY0 4%?%9cﬁ%h§mi@? PB?mCSHPEthﬁnPﬁtﬁﬁéleﬁé§sl d#© tHee pi vot
shaft 1 l.ment, the portion of the plates 128

extenm;%}ﬁo e tro%ﬁﬁgp%%f may be a non integral insert (not shown).

The shifting mw U @t t hend riset 1Q@orrawa§>e ¢aeLaab! edl byegg£OiN-&ting the
friction caused by the contact 12
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 lenses 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 222 having a central aperture 224. The central
aperture 224 éllows 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 210 and the lens 212 to position the
lenses 210 and 212 at a desired distance from one another.
Lens 214 may be positioned difectly next to lens 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



"betmeen the plates 128 and the ends 120 of the pivot shaft 118. I n one
enbodi nent, the plates 128 may each be adjustably coupled to the frane

-"110 by a pair of.- screws 136.° In this enbodinent, friction caused by
.contact between the plates 128 and the ends 120 of the pivot shaft 118 may
by regul ated by tightening or |oosing the screws 136. It will be

understood that the plates 128 nax be ot herwi se adjustably coupled to the
frame 110 within the scope of the 5resent i nvention. Returning to FI GURE 2,

with the mrror 100 in the ht position 102, the inage of the scene
passes f Womtt RE BBE %E??QQﬁIQQ%% §§§éﬁbm§téﬂd§hméﬁghet%ﬁ?q|anS%ﬁqﬁﬁor

assenbl y h | 5 nlﬂnz gggqﬁe t he i nmage
may be ret?:%l &gég%g §n@.%ﬁce@% e%‘lglef ?Xg}lstlhgeg?go | Spose 3%tehe opti cal
axis 75. l-Elﬁ%elsW%ﬁilgfagﬁétftnﬁ’y tebesd SQrd@y 180 théleihgagez0fht he scene

into an electron pattern. The inmage intensifier tube 150 may be inverting

or non-i MlaulmegS,Tﬁ-@Cétlleet réngsnayjesents| angd itée dridke caparilet ef onto a
age. cofNeERaAd: Fhe: LoRARS 4nsh SECath SOCLERET FREVERE GFRHY 04 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 the 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 surfaée
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 assembly as

described above in connection with FIGURE 7. It will be



i mge nmay be projected to the reticle assenbly 58 where it can be viewed by
"the user through the eye piece 60. In accordance with-one aspect of the
. present invention, the i'nmage intensifier tube 150 may be nounted to the
_optical bench for selective rotation. Rotation of the inmage intensifier

tube 150 rotates any offset of the intensified i nage generated by the inmage
I ntensifier tube 150. An offset of the intensified i nage nay be caused by
an of fset between the nmechanical ®hd optical axis of the 13 i nmage
intensifier tube 150. Accordingly, the imge intensifier tube 150
may be rftatkerunnderanpodf fibatt ofhe hbensit essiefibéy iafagehat sehendeticl e

assenbly 58 lies along a direction fromwhich the intensified | mage can be
adj ust ed RS cBHt e£02 A&%jé%ecﬁ edn 1Rp B et ZRFEABRORETPRBAGFRERT of t he

i ntensi fied Jdqmg txaéﬁgg re o] if egL L op: t tigle assenbly
58 by ad?%sf#ﬁg %ﬁgaégbéj rn%%ogxgésgﬁ% yggb.a%%eg%gé%nggﬁ#ﬁ%n?? t he
second ng6hREcesSeNMiyh 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
agsembly 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 cﬁannel 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 2SS.
The mirror 250 may be mounﬁed to the support 260 for

rotation about the axis 262. Accordingly, the mirror 250



66 may center the offset of the intensifi-ed i mage al ong a verti cal _
~directdion of the reticle assenbly 58. It will be understood that the second
-mrror assenbly 66 may be configured to instead center the intensified
.image along another direction of the reticle assenbly 58. FI GURES 5-6

Il lustrate one enbodi nent of a nounting assenbly 152 for rotatably nounting
the inmage intensifier tube 150 to_the optical bench (not shown in FI GURE
5). As shown by FIGURE 5, the nouﬁping assenbly 152 may conprise an annul ar
housi ng 154 having a central_ aperture 156 to receive the image intensifier
tube 150™a¥n BHENENBEdi FelR- LR Betyeag 15 nByIBE Ro&iiPse@BRed at a

f d [ . W h 156 di d
al ong & ha aGREarT oS 7B IR BERELiA it P AR B 2TTG 153y e

secured to thanopircabshenaly bye acpableal ©frene (Giportovego egeh threaded
through a tab 157 of the housing 154 into the optical bench. A retainer 158

for engagtgting ithegesdqunshatirmar tabeerdbly n8§ betweent sbeyndghpl ed to the

housi ng 154. I.t will be_ understood that the housjng 154 and retainer 158
may be oBRERACE C5ARRA § FRA NGBS 40 (I G o> Bevc e

mechanically or electrically coupled to the channel
selector switch 39. As previously described, 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. 1In 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 the support 260.

A ball 574 may engage each of the recessed ends 272.
In one embodiment, the balls 274 may be sized to sit in the
recessed ends 272. In this embodiment, 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 méy 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.



so long as the image intensifier tube 150 is-selectably’ 14 rotatable
“relati.ve to the optical bench. For exanple, the housing 154 may be
. rotatably coupled to the optical bench and t'he retairer 158 fi xably coupl ed
_to the housing 154. In one enbodinent, the retainer 158 may be rotatably
coupled proximate to a rearward end 159 of the housing 154. In this
enbodi nent, the retainer 158 may conprise a rounded slide 160. The rounded
slide 160 may have a circunferencélslightly snaller than that of the
central aperture 156 in order to fit easily, but not |oosely, and to be
r ot at abl 3swwithiin thize recrssatl epdst a7@ 256thel inwekksb@66ndadse68¢ t hat the

retainer 158 may be .ot herwi.se cqup|ed to the hous] 154 within the scope
of the iﬁé@nFFSéssﬁg Eﬁgﬁm259 ﬁ?GB §oldpz §F?8@kggﬁsnﬁ§5iﬁEYuBE a socket

100 o1 “SHRhE SSpE ot e g et Ll Al T
be proj egtedof 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 &he 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 ﬁorque of the mirror 250 may
be controlled by regulating the tension on the balls 274

caused by the adjustment screws 282.



_An alignment pin 168 may extend fromthe socket 166 for engagement with a
mati ng hol e (not shown). of the inmage intensifier tube 150. The alignnent
-pin 168 may .index an opening 170 of the slide 160 with electrical contacts
.172 of the image intensifier tube 150. Accordingly, the slide 160 will only
engage the inmage intensifier tube 150 when the opening 170 is aligned with
the electrical contacts 172. The alignnent pin 168 may al so insure that the
i mage intensifier tube 150 rotate€?with the slide 160. An insert 174 may be
fitted into the opening 170 to secure the electrical_ contacts 172 in proper
relation to oﬁ?@mﬁﬂlﬂgimaﬁﬁ EFFEySER2 ilah eadh uin¢hede shogmpothThe pl ug
may provide pQ .and ntrol far _the_imge intensifier.tub 50. The
pl ug may b(bééfegesg“{tel nalzg%gpgess ?é‘&r WG §ﬂ88£g‘f gf’ﬁg §FVaéY1§é%b§?fa strain
relief myerpdsibing st r aime r@%@é E?Hbsfed;z&t@rexsn&tﬁp{oeﬁ;pb% from
W

interfering with projection of the intensified image. | be under st ood

t hat t he filong sir\f thegofhem vilse seicsirell rotation 262 due to play in
the threads of the bushings 280 and the adjustment 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 20S. This
adjustment will vertically lower the intensified image at
the reticle assembly S58.

With 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, aﬁd gravitational effects.

Typically, the necessary reticle adjustment increases with

the distance to the target.



" wthin the scope of the invention. A |ocking device 177 may sel ectively
secure the image intensifier tube 150 relative to the optical bench. In one
_ enbodi nent, the | ocking device 177 may be a locking ring 178. The | ocking
_ring 178 may have a threaded exterior adapted to engage a threaded section
179 of the housing 154. The locking ring 178 nmay be tightened agai nst the
slide 160 to fixably secure the inmage intensifier tube 150 between the '
slide 160 and the optical bench. ®bnversely, the locking ring 178 may be
| oosened against the slide 160 to allow the inmage intensifier tube 150 to
be rotated betheeAceftdanrege ¥bbhandnehe aspecsal Fendiie Aqxastniyly, the

slide 160 may_be raqtated abqut theggﬁtiggl axi s gS tE royfate the_ inmage

i nt ensi fHEF BT 1 50 UAST CAfy 2GFEERLY of Ot FIRY | At ERYi FPR A HTRRASSS
vertical fys & £t h r t ty . ocki ng
ring 178é<¥rjal§/§%¢‘leﬁ§bgft?%%tgﬁggggga?ﬁést thﬁ%{fl %ﬁ%%%%é%@s%%tu%}ﬁ%e I mage

i ntensi fusertabeth®0sighat 2oetdoaihethet wempobedZ hat Asops ediStisdy
descri bed, the second mrror assenbl¥,66 nag then be adjusted to vertically
et

center t¥RFIIEBnAIIEFNeRgefathensetiriel a08sBayipbg Becreased by

disposing sliding components of the reticle assembly 58 in
slots with sidewalls that form tﬁevcontrol 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
éa may comprise a substantially annular housing 302 with a
substantially round inside surface 304 and 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. Tye
bottom 306 of the housing 302 may have an exten@ed aperture
308. The extended aperture 308 may be substantially square
in shape with‘rounded corners.

A pair 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



*

-aln accordance with one aspect of the present invention, a protective w ndow
180 nay. be sealed to a projection end 182 of the inage intensifier tube

- 450. The projection end 182 projects the intensified.inmage to the reticle
.assenbly 58. The protective w ndow 180 may shield the projection end 182
fromdirt that has settled within the sﬁga% 20 AT herein, the term
"dirt" means soiling substances sg h as §t5,HE§TI‘§A§§¢gﬁt he like that are
capable of interfering with the u8&r's Vi ew GREPLNGED mage! As shown in
FI GURE 6, the protective w ndow 180 DE seal directly to the
proj ect i 1 eltﬁ“g;hatvﬁeapnﬁgang?l’f%ﬁ%ﬂsa%/ﬁ?%‘?uﬁ%_té%SQ.T%eTﬁ OBpPBFeeti ng end
182 My B AcPROSPIOMONS peCLaBltant JRPL PrAlACHYA M N90WHREL gRyybe Seal ed
to the projecting end 182, a shoul der spaced apart fromt proj ecting end
182, a spacedediogrnersthe |like. 'The protective wi ndow 180 nmay be seal ed

w th a known adhesive for optical surfaces or the |ike,.
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
filush 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 end 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

This Sheet Has Been Relplaced
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The protective wi ndow 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 i mage may be
.viewed and magnified with little or no interference fromdirt that has
settled within the sight 20. The di stance between the projection end 182
and the collecting plane 184 may be varied by adjusting the thickness of
the protective wi ndow 180 or of a?%pacer ring. Fromthe imge intensifier

tube 150, ;the intensified inmge nay be propagated through t he ni ght channel
54 by on¥l8Y1R8r @PSFLNES SdmpondREs. VigHng APRTHT néRt JIR¥nP®y FI GURE

2, the ngggét%@gﬁgi}ér%%%d;?*dﬁm%él rst lens set 200 di sposed al ong the

optical axrs _ ens 'set 202 di sposed along a second opti cal
axis 205 normghet ®ddee 99i G 8kkS FoLidAd natmeéﬁgw@ RizlyS "h2d& 17 may

direct an image beamfromthe optical axis 75 to the
substantially parallel edges 358 slidably engaging the ways
348 of the cross slide 330. The ways 348 function as
control surfaces for the reticle holder 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 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 eﬂlarged 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 reticle 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



_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 |l ens 214. The second |l ens set 202 may include a positive
.diverging lens 216 and a positive 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 accordance wth one aspect of the
present invention, the |enses nayzﬁe clanped in a direction perpendicul ar
to their optical axis. Perpendicular clanping prevents the | enses from
novi ng aP3FELEHE R iRealusgd shatrang @#ﬁaizl%rﬁoé) f- igd&es §hesaéghrovenent

2ssenol y28arh e CHRE Sr st s at 65 one erbodi ment of a I ens assenbly 220 for
housing I enseg pfréhendidisticlheladSEt s808nd ASoEROWY PYnaly BEREcfmefihe | ens
assenbly 220 may include an annul ar housi ng 222 having a centra? aperture
224. Theigehheaheaged$dre ZB4 nbtohest R68i aade3@D thy szeardt 6rpass t hrough
the housipg 222 :1% 5o tS tatP el ith® 375'°68 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 secuée 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



housi ng 222 may be secured to the optical bench wth the central aperture
224 di-sposed al ong the optical axis 75. For the first lens set 200, a
- spacer 226 may be placed between the | ens 210 and the lens 212 to position
.the lenses 210 and 212 at a desired distance fromone another. Lens 214 may
be positioned directly next to |l ens 212. The | enses 210, 212 and 214 and
the spacer 226 may be secured in the housing 222 with a known adhesive or
the like. It 18 will be undersfdod that other nethods may be used to
secure the |l enses and spacer in the housing 220. For exanple, the | enses
and spaceecomgdbén sthyerisshising 3@ 2hassilogg 228 the ratidaering I39ckiisg ri ngs,
detents and  the |i ke capable of clanmping the | enses and spacer together
bet ween ERELCIPPEA2RBUSI RES22Dterp B FFFRAQT at®%' one enbodi nent of a

LoD S T sRSel ot 308 Byt IRED SR BSRTHY 320 e et o
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 in conformance with a diameter of
the intermediate section 362. Accordingly, the
intermediate section 362 may £fit substantially £flush
against the corners of the guide 332 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 wit@in 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 58.

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

embodiment, the intermediate washer 396 may be constructed



.by FIGURE 8, the clanping assenbly 230 may include a clanmp 232 having a :
surface 234 adapted to engage a periphery 236 of the |ens assenbly 220. The
-clanp 232 may be tightened to secure the | ens assenbly 220 between the
.clanmp 232 and a stop 238. In one enbodi nent, the clanp 232 nay conprise a
brace 240 and a screw 242. The brace 240 may include the surface 234
adapted to engage the periphery 236 of the |ens assenbly 220. The peri phery’
236 of the |ens assenbly 220 may ®% 't he annul ar housing 222. In this case,
the surface 234 may have a concave shape adapted to engage the annul ar
housi ng @R2Tefhenscr el 2421 hnpeengadge saoodr edudd Shet inhegndddateéhe optica

bench and contact. the brace 240 opposite the surfgace 234. The stop 238 may
be a sec¥3hhof %%é“atyplqec&PnEEﬁBﬁtg‘gp% i?%hﬁ?lé“ast&ré\ﬁi’ﬂfgpab#ﬁeogcrew 240

T o SEASE e oL, eSS S e L6 serue e [
216 and 218 oA thekierpnfidensssemai02saPyrdethecyidde Nrind ensoassenbly as
descri bed above in connection with FIGURE 7. It will be

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 within 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 away 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 may
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 fifst push rod 420.

The first push rod 420 may be adjustable relative to
the housing 302. The first push rod 420 may position the



.19 further understood that the |l ens assenbly of the second | ens set 202 may
be clanped in the direction perpendicular to the second optical axis- 205 as

- descri bed above in connection with FIGURE 8. Referring back to Fl GURE 2,
.the intensified i mage 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 swi ngable or flip-flop mrror 250 rotatable

bet ween a ni ght position 252 and &2day position 254. In the night position
252, the mrror 250 may intercept the second optical axis 205 of the night
channel 5zogs glidet33heaat i desiredd pPshgéonoinhehe cfingte dotedBRy 58. The

oLl © RSBk bontrd a5 8o U 9By SRl 3 225 I one
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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 se;ond 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 to the reticle 300 in accordance with one aspect of
the present invention. 'I'he. protective window 430 may
shield the reticle 300 from dirt that has settled within

the sight 20. As previously described, the term "dirt"



to direct the intensified image to the third optical axis 255. In the day
positi‘on 254, the mirror 250 does not .intercept a third-optical axis 255.
Accordi ngly, an image of the day channel 56 namy pass through the second
mrror assenbly 66 to the reticle assey . 9-10 illustrate one
enbodi ment of the second nirror assenpl RISGHEET HAS BR by FIGURE 9, the
. second nmirror assenbly 66 may includg a suBpBEACEDSO roffatably coupled to
the optical bench. The support ZGéonay rot at € apoutr an axis 262 normal to
the third optical axis 255. The mrror 250 may be mounted to the support
260 for MBREFI §R1AHAG Substances emchhamrdisiyl yollneandr Ebe 288e 20 may

SW ng or Lpzflo en: t.he night. _position 252 (Fl GURE 2) _.and the day
posi ti ontééh ?%%W okn lé’r%r%r * ywbéhcla{ﬁ%l%%élf o t‘ﬁ'@wsﬁ’ﬁpﬁ 260 for
rotatingithBgesaeoBHeNtbERE185369DI Y 66 between the night position 252 and
t he day position 254. The arm 263 may be

The protective window 430 may disposed in the viewing

aperture 354 of the reticle holder 350. The protective
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 viewed and magnified with little or
no interference from dirt that has settled within the sight
20. 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, Lhe 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

This Sheet Has Been Rep
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‘mechanically or electrically coupled to the channel selector switch 39. ‘As
"previdusly described, the channel selector switch-39 may rotate the first

- and second mrror assenblies 64 and 66 together to their respective night

and day positions. As best shown by FIGJRE 10, a pivot assenbly 264 may be
fixably coupled to the support 260 to provide the axis of rotation 262. In
one enbodi nent, the pivot assenbl§1264 may conprise a first insert 266 and
a second insert 268. The first and™second inserts 266 and 268 nay be press

| nsert s 2BECANID50 TRghaVy GUSORE Pecebls oty 295oPhad [ TanBRY wi th one
anot her. jncih@e0W & @f sthenr S$ € 2 -BRY ; u ially flush
W th thelggées 270 ofggﬁgesugggsP %gg.ig gg?ﬁgg7ﬁﬁﬁaiagﬁ§a§%%ggkﬁ of the

recessedthedi2iA dpriond enbigdi 2891, RAhEiat dehst @y be2skaagdaio sit in

the recessed ends 272. In this enbodinent, the recessed ends 272 nmay be
cone- shag&Fond |keng |SethdSénaaysbsodispasedhdn, sbessay ehaanzl2 5éay have a
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engagi ng
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 mway 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 %mage
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.



the balls 274. A holder assenbly 276 nay engage each of the balls 274.
| n one enbodi ment, each holder assenbly 276 .may include a recessed end 278
. to engage one of the balls 274.° 21 As with the recessed ends 272 of- the
‘inserts 266 and 268, the recessed ends 278 of the hol der assenblies 276 may
be cone-shaped. It will be understood that the recessed ends 278 of the

hol der assenblies 276 may have a djfferent shape or configuration so |ong
as the ends are capabl e of engagi the balls 274. In accordance with one

aspect of thgﬁgr sent .invention, the holder assenblies 276 may be
adj ust abl e alBhGIMWER BY FEEREB L3 0tHRe AL ignmens SHARHRL (P& dmy ol a

i e S oL RS TLT 090 SRRk Kepk o PSRRLLER DECh AR o1 1110
posi ti onE Xhgt anthulde daumROsLi AAd284sedbid daehi Rek Shidrd Ngrd argye may be a
bal ance be disposed in the central aperture 472 of the alignment

element 456. The first annular frame 474 and the second

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 xotate
about the circular lip 490 of the retainer 486. The
retainer 486 may be threaded to engage a threaded section
491 of the hoﬁsing 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 452 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 p;isms 492 and 494 may rotate in substantially parallel

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



. between allowing the mrror 250 to snoothly nove between the day and ni ght
positions and preventing the mrror 250 from accidentally noving between
- the day and -night positions. In one enbodinent, the hol der assenblies
.276 may each conprise a bushing 280 and an adj ustnent screw 282. The
recessed end 278 for engaging the ball 274 may be di sposed at an end of the.
adj ust nent screw 282. The bushing 280 nmay be nounted in the optical bench
al ong the axis of rotation 262 of e support 260. The adjustnment screw

282 may engage the buyshing, 280 al ong the axis of, rotation 262. Each of the
adj ust med % crewke 28 aﬁﬁa B8 HRS8Yd tagekdeds P W gitfe T Rard nsus hi ng

280. Al Qﬁggﬁgi¥¥§ﬁ&n§hgﬂ%ﬁ@%ﬁQQEaggggws 282 may be tightened or | oosened

agai nst the ting torque of the mrror 250 nay be
control | ed by Aseghain Ngesteby eRSGOREON4 | hehbalfliss®7$raams ab Dyadde

adj ust nent screws 282. 22

the second prism 494 may be of the same power. In 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 49%4 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 deflectin§ 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 an 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.



- The adj ustnment screws 282 may each include a snooth bore section 284 press
fit into snooth bore cavity 286 of the bushing 280. The press fit prevents
- the support.260 fromshifting fromthe axis of rotation 262 due to play in
the threads of the bushings 280 and the adjustnment screws 282. Referring
back to FIGURE 9, the second mrror assenbly 66 may include an alignnent
screw 288 to control the angle at_which the mrror 250 intercepts the
second optical axis 205. The aligﬁhent screw 288 may contact the back of

t he support 260. .The alggnnent screw 288 may raise the mrror 250 to reduce
the anglASRYGRALY ¢ KECAELPBr OfsbhenEaFeaged $orevw seRPRY oFPFRte  axi s

the retiBre TR ARONEEE chhoe 46y, SPRUaRF et Taat i Sm £ [oner the
mrror 250 _tqmi@m.e@:s&gta@s&asig 85 0Whaeh e @rdvildaid 280 Epkeptepts the
second optical axis 205. his adjustnment will vertically lower the
i nt ensi f$ecuringethe fhest canoudazs$enbey 438. aficelr tdhe nimage Ra® in the
i gt pasit]op, 262, e LAtensiiied Lgage Y be difected to the reticle
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 £it 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 agéinst
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. Additioﬂally, 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 independently of the weapon 22.
Accordingly, the sight 20 may.be of a modular design thét
can be mounted to a weapon 22 with non-integral members

configured for that weapon.



. 58. At the reticle assenbly 58, ‘the intensified.imge may be projected onto’
“aTreticle 300 (FIGURE 11).- As described in nore.detail below, the reticle
- 3000 may include a targeting pattern 301 for aligning the sight 20 with a
.target. The position of the targeting pattern 301 nay be adjusted in the

reticle assenbly 58 to conpensate for wi nd speed, wind direction, and
gravitational effects. Typically, the necessary reticle adjustnent
increases with the distance to thex ar get . 23 In accordance with one

aspect of the t.inyention, the reticle assenbly_58 may allow for

i ncreased adj L}:g%%p by t"ﬁgu?EF?‘E?ﬁ $56. eﬂﬁ%daii‘??é’rtea‘g% BefMAYYE %k user of
t he sight i hes WeaRak. L st,ant .t ets....Adj ust nent of

t he rethﬁ%?%ﬁﬁ}gagﬁ ef?ncreaséﬁ%%ségggéggg%gﬁgl%gi%&gcgﬁg ﬁ%%#?‘of t he
reticle gsseshbynS8yn FIGURE W4 ) tihdevablacihgt dswempiie sont @)y surfaces

for the sliding conmpaonents. Accordingly, additional space need not
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 the 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 S60 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 S$62 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 nué 582.

The second foot 556 may include a top 586 adapted to

engage a second mounting section 588 of the bottom 560 of



be set aside in the reticle assenbly 58 for installing control surfaces of
t he sl'iding conponents. FIGURES 11-12 illustrate one enbodi nent of the
reticle assenbly 58. As shown by FIGURE 11, the reticle assenbly 58 may
conprise a substanti-ally annul ar housing 302 with a substantially round

I nside surface 304 and a bottom 306. The inside surface 304 may include a
first side 310 and an opposed second side 312. The inside surface 304 may
al so include a third side 314 and3&pposed fourth side 316 between the first
and seconds sides 310 and 312. The bottom 306 of the housing 302 may have
an ext eng§be SISNCuUrZP .30& tHe 580t MadedxaEad WX BES they top SBsstemtial |y

square in,shape wi.th rou d, corners. A pair of opposed side walls 318 may
be forneghﬁts Fe"8o 98ﬁ1gg§ bt & ?ﬁﬁﬁﬁ$ﬁ)%KE?ER%#&F%#%}QQHWQ} & fourth
sides 314nand-3il6.5dhe Ogp i 8 or first.slpt 322 A
pair of ways 320 may defingégggéogggggﬁ£§i%% &g?%S&ngf%h'cé%?ﬁiﬁgly, t he
first sl obudZingageettiendsbot veepetbtvéi the shBes5880 and the second side

312 of the inside surface 304. A cross slide 330 nay be disposed in the

first slot A side 594 of the second foot S56 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 S98 may be
press fit into an aperture 602 formed in the side 594 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 locgking screw 598 may include a brace 604 for
engagement with a recoil groove 606 of the rail S62. The
brace 604 may prevent the sight 20 from sliding along the
rail 562 in response to the recoil of the weapon 22. In
one embodiment, the brace 604 may be formed from a portion
of the lockiné 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 invention.

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 Sss.may be initially coupled to

the second mounting section 588 of the sight 20 by screws



322. The cross slide 330 may be substantially rectangul ar [err] 24 in

shape-and have an el ongated aperture 332, The elongated aperture 332 may be

. Substantially -rectangular in shape with rounded corners. The cross slide
330 may have substantially parallel 5 edges 334 slidably engaging the
ways 320 of the housing 302. The ways 320 function as control surfaces for

the cross slide 330. Accordingl§ the cross slide 330 nay slide al ong

t he ways 320 between the first si € 310 and the second side 312 of the

housi ng 302. 10Q cross_slide 330 may have _opposed ends 336
faci ng t §&0firdf Hﬁéllséﬁoﬁﬁd%?%"%lﬁ“%cp%@za&d {CRePRAGE Agviees The ends
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and e cross sl to slide toward
the first siderbFerabl§}OcHatsbrds icosubrt anld aldey it 1y tRohat side

and to 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 portion 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 5S4 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
permanently secured with an adhesive and by tightening the
screws 608 and 610. It will be understood that the feet
may be otherwise 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 1is 1lightweight and 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, frisms 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



"4l-ide toward the second side 312 until it is substantially flush with that
side. Accordingly, the cross slide 330 may slide a maxi mum di stance w thin
t he housing 302. A second slot 340 may be forned in the cross slide 26

330. The second slot 340 may be substantially normal to the first slot

322. Accordingly, the second slot 340 may extend between the third side 314
and the fourth side 316 of the houq%pg 302. The second slot 340 may have an
open end 342, an opposite closed end 344 and opposed side walls 25 346.

A pair of widlsbd4@nHaY-sds8hin e posed sjde walls 346. A reticle holder
350 may be di sposed instheasgg%ﬁdtggoﬁp%&ﬁﬁ fCRPROGYSE MAY de 3@He The

reticle héraarogbermypescbidglgsdase gg%,zm i e rture 354 and a 30
proj ecti ogg356. extending fromthe base 3 %’?%u%gz{%elaeoetozémﬁ@mirtg

aperture g 103ge, ¢fe hey spene ube.354prefebgoBybstgat iiq.ldix,ir&uarld in

Shape. i
p 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

v . .
several embodiments, variocus 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.
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T’he base 352 of the reticle hol der 350 may have substantlilﬂi“gm'él“jnmggl!l\l!iys

.edges '358 slidably engaging the ways 348 of the cross sl

348 function as control surfaces for the reticle holder 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
hol der 350 nmay have opposed ends 360 facing the third and fourth sides 314
and 316 of the housing 302. The $hds 360 may be rounded to substantially

conformto the shape of the third and fourth sides 314 and 316. This all ows
t he reti@ﬁ@zhéﬁdgkggﬁﬁn%gislide toward the third side 314 until it is

inti1 T4 s Chbst o SRy P FEAFAY 5B o SRM e CHe® Sicie

hol der 35@bgayc§hpagsﬁn@BX|nun1distance mnthln the cross slide 330. The
projection 356 may include an internedi ate section 362 and an enl arged head
364. The enl arged Aehduséagnaperabledsocabeomauntess 3H6asi apditalr ecei ve

t he retlgggcgqo The reticle 300 may be substantially square in shape with

a retainer coupled to the housing;

the retainer operable to engage an image
intensifier tube;

the image intensifier tube being rotatable
relative to the optical bench;

a locking device operable to selectively secure

the image intensifier tube relative to the optical bench.

2. The mounting assembly of Claim 1, the retainer
further comprising a socket sized to frictionally receive

the image intensifier tube.

3. The mounting assembly of <Claim 1, further
comprising:
the retainer coupled proximate to an end of the
housing opposite the optical bench; and
the image intensifier tube disposed between the

retainer and the optical bench.

4. The mounting assembly of Claim 1, wherein the

housing is an annular.
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r-ou_nded corners: The reticle 300 may be secured in the umHBIHS“HHu“ M“L

qpticadl adhesive or the like. It will be understood that t etu che

. may be otherw se 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

w Il be understood that other targeting 26 patterns nmay be used that are
capabl e of aligning the sight 20 W%h the target. A first notch 368 and a
second notch 370 may be forned in the head 364. The notches 368 and 370 may
extend fromtFe reflhel e ROALLDgan assembilyr 3E2 @flatime Head frther A reticle
light 374 .be dlsposed in the first notch 368. The reticle light 374 may
|Ilun1naﬁ§W§% etlng pattern 301 during night tine use. A status

i ndi cator 376 my belbsngsed e SREARLASLO LS Goc ) &L PR RO et

the status indicator 376 may~activate to alert t
and

the retainer rotatably coupled to the housing.

6. The wmounting assembly of Claim 1, further
comprising:
the retainer including:
a slide slidably engaging an inside surface
of the housing;
the slide operable to rotate the image
intensifier tube within the housing;
the locking device including:
a locking ring operable to engage the inside
surface of the housing to secure the image intensifier tube

within the housing.

7. The mounting assembly of Claim 1, further
comprising: ‘
. a opening formed in the retainer;

the opening sized to receive electrical contacts
of the image intensifier tube; '

a strain relief member coupled to the retainer
opposite the image intensifier tube; and

the strain relief member operable to hold the

electrical contacts of the image intensifier tube.
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. low battery status. The reticle light 374 and the status i rlMﬂMlﬂﬂlmgmﬂmi
be |I'ight emtting diodes (LED). Power .and control for the c *
* 374 dnd the status indicator 376 may be provided by a fl'ex circuit 378. The
-flex circuit 378 allows the reticle Iight 374 and the status indicator 376
to be noved with the reticle 300. The flex circuit 378 may extend fromthe
reticle holder 350 down a groove ?479 of the housing 302 of the reticle
assenbly 58. An annul ar cover 380 y cl anp over the enl ar'ged head 364 to
secure the re |cIe ght 374 and the status indicator 376 in the first and
second not che§ *368T: Frd TPYNLIRE cAvEPMBRY naf | FeRide dn afertives 384
subst ant I3R0 251 e d size I t| cl e 300. The
aperture'c%gnkfaﬂgl&g\;\gg 3t gpﬁxgﬁg Qg BeﬁgbgFe\%/@d opendingce 60

Wit hout ot e&n‘eerremnferzomﬁche t@u@V%'le%%Qlcélg‘cHo%aE'tgg 395&1-%‘3/ he di sposed
about the internediate section 362 of the projection |de ring

390 may éPFeB-ﬁlfPrérwéyée%O of the first slot 322. It will be understood
that the guide ring 390 may be ot herw se
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_ 27 secured in the housing 302 as long as the guide ring SB“‘l&mﬂmllLMMHHl
about -the internmedi ate section 362. The guide ring 390 may’y "

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

wi th rounded corners. The corners may be rounded in conformance with a

di aneter of the I ntermedi ate section 362. Accordingly, t he

i ntermedi ate section 362 may fit sdébstantially flush against the corners of

the guide 392 to nmaxi m ze novenent of the internmediate section 362 in the

gui de 392. The? gui de muligrde0 cirapniedcisgdpeancampygnaéng: pi n 394. The

al i gnnment pin 394 may. hol e, 396 forned in_one of the ways

engage a tin .
320 of the first s|aot1%r§.s?fst¢ﬂg?ari8%%%_1159@139@%% P deysqene gui de” 392
352 of the cross s dBS02na ARSI NS nEedts KA BRI ThE VT 1 °
hol der 3%kend\cxtorah nghage adaeg reticle hol der 350
a night channel operable to focus the image of
the scene at the image plane, the night channel comprising:
an image intensifier tube;
a housing for the image intensifier tube
mounted to an optical bench;
a retainer coupled to the housing;
the retainer operable to engage an image
intensifier tube;
the retainer operable to rotate the image
intensifier tube relative to the optical bench to deviate
the image of the night channel at an image plane; |
a locking device operable to selectively
secure the image intensifier tube relative to the optical
bench; and
a channel selector operable to selectively direct

the image of the scene into the day or night channel.

10. The multiple channel scope of Claim 9, the
retainer further comprising a socket sized to frictionally

receive the image intensifier tube.
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is nmoved within the cross slide 330 and the cross slide 3:”“‘!&“@!““““"‘“’1

the housing 302, the view ng aperture 354 continually overl
" elongated aperture 332 and the el ongated aperture 332 contlnually over] aps
t he 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
assenbly 58. An internedi ate washer 396 nay be di sposed between the guide
ring 390 and the reticle holdér 350. The internedi ate washer 396
may reduce friction between the guide ring 390 and the reticle holder
350. | n ondlenbGlienmultipie iahteomeddi seapavasfiefld98 dny furtdtw@istruct ed
of Tefl on. It will be understood that the internedi ate washer 396 may be
const r uctCEFPF¥6r material s capabl e of reducing frlctlon bet ween sl i di ng

nmenbers. A | ocking Y oS N rmedi ate
washer 396, reticl g%enggg ggg grggsg%r&ggﬂgﬁo gnt &r}.t gﬁhl? housi ng
302. The Housdimrg dppﬁ:@:.&%th:ayoptlcal bench; and

the image intensifier tube disposed between the

retainer and the optical bench.

12. The multiple channel scope of Claim 9, wherein

the housing is an annular.

13. The multiple channel scope of Claim 9, further
comprising:
the housing fixably mounted to the optical bench;

and

the retainer rotatably coupled to the housing.

14. The multiple channel scope of Claim 9, further
comprising:
the rgtainer inecluding:
a slide slidably engaging an inside surface
of the housing;
the slide operable to rotate the image
intensifier tube within the housing;
the locking device including:
a locking ring operable to engage the inside
surface of the housing to secure the image intensifier tube

within the housing.
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~ be threaded to engage threads 400 of the housing 302. The Iocmml{ml w“ﬂm““l
" may be-tightened to a point where the reticle holder 350 and!tAé% e i
. slide 330 nove snoothly but not |loosely within the reticle housing 302. As

3 best shown by FIGURE 12, a first spring elenment 410 may be di sposed between
an end of the cross slide 330 and the first side wall 310 of the housing
302. The first spring el ement 410 may conprise a pair of springs 412. The
springs 412 may bias cross slide 880 away fromthe first side 310 of the
housing 302. Simlarly, a second spring elenent 414 may be di sposed between
t he cl osed entls344Thé thdtSprendhahael34doped dheChaie Bp2fakthbe reticle
hol der 350. The second spring el enment 414 may conprise a pair of springs
416. TheC<PPFHY31416 may bias the reticle holder 350 away fromthe cl osed
end 344 of the secgn | of =340 which i roximate to the third side 314 of

t he housi ng 302. Agfg?é?l%%séoﬁ%e 4%b é;%e)é:nﬁ%%r"t he cross slide 330

opposite the springge ning 8 Zeld £o Q%%Qi&%ﬂeﬁggtﬁﬁﬁaﬁoﬁbﬂﬁé ggStrike
pl ate 422 disposed in the cross slide 330. The strike plate S may prevent
wear andofetheohmafge tnosssifier tube;
' a strain relief member coupled to the retainer
opposite the image intensifier tube; and
the strain relief member operable to hold the

electrical contacts of the image intensifier tube.

16. The multiple channel scope of Claim 15, further
comprising an alignment pin operable to align the opening
of the retainer with the electrical contacts of the image

intensifier tube.
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slide 330 by an end of the first push rod 420. The first pu ﬂ"!gﬂllmwﬁ”m“
] $ *

be adjustable.relatlve to the housi-ng 302. The first push r

position the 29 cross slide 330 at a desired position in the first slot
322 by overcom ng 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 fi$¥%t slot 322. The first push rod 420 may
be coupled to the azinuth adjusting screw 40 provided on the exterior 38 of
t he si ght housing IBGRGW@,@@% bigmingdan 2imagy aom afecaheplamec! e hol der
350 opposite the spri 416. The second push rod 424 may contact an
eIongatéﬁmgﬁﬁﬁiép%fgﬁ %i%sosed in the base 352 of the reticle hol der

350. The elongal edalq ideRalll $18nd20-BBY: BREVER! oPEEL AT the base
352 of the reticle holder g;by anrené o?stﬁe secon pus%ﬁ %833
intensifier tube lnto alignment with an adjustable axis of
a deflecting surface; and
adjusting the deflecting surface along the

adjustable axis to center the image at the focal plane.

18, The method of Claim 17, wherein the deflecting

surface is a mirror.

19. The method of Claim 17, wherein the offset is

rotated by rotating the image intensifier tube.

20. The method of Claim 17, wherein the offset is
rotated by rotating a retainer in engagement with the image

intensifier tube.
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The second push rod 424 nay be adjustable relative to the housing 302. The
_second push rod 424 may position the reticle hol.der 350 to a desired N
position in the second slot 340 by overcoming the bias of the
springs 416. The conbi nation of the second push rod 424 and the springs
436 may allow the reticle holder 350 to be easily adjusted within the
second sl ot 340 and may al so ret%fﬂ the reticle holder 350 at its desired
position in the second slot 340 e second push rod 424 may be coupled to

t he el evati on adj Screw 42 provi on e ex lLor 38 of the housing
30. Returning to M fssrf'w S@”ﬁ Jéw be sealed to the
reticle 300 in accordancefﬁg AeRaG! e present invention. The
protective w ndow 430 may s |ef§$$%e retléﬁiiggo fromdirt that has settled
within the sight 20. As previously described, the term"dirt" [err] 30

The invention comprises a mounting assembly for an
image intensifier tube in an optical sight. In accordance
with one embodiment of the inventidn, a mounting assembly
(152) may include a housing (154), a retainer (158) and a
locking device (177). The housing (154) may be mounted to
an optical bench (60). The retainer (158) may engage an
image intensifier tube {150) and be coupled to the housing
{154). The image intensifief tube (150) may be rotatable
relative to the optical bench (60). The locking device
(177) may selectively secure the image intensifier tube

(150) relative to the optical bench (60).
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fmeans soiling substances such as dust,. oilss and the |ike that are capable
ofsinterfering with the user's view of the intge at the reticle 300. The
protective w ndow 430 nmay di sposed in the viewing 5 aperture 354 of the
teticle holder 350. The protective wi ndow 430 may be sealed in the view ng
aperture 354 wth a known adhesive for H@tical surfaces or the |like. The
protective wi ndow 430 shields a reticlé 00 by collecting dirt at a pl ane
432 that is out of focus with 10 the eye piece's 60 view of the reticle
300. Accordingly, the reticle 300 nay be viewed , nified with little
or no interference fromdirt that has settlgd wifhin ight 20. The

di stance between the reticle 300 and the colyl ectf ng pl angf 432 nmay be varied
by adjusting the position of the 15 oFPCtive wi ndogfv 430 in the

view ng aperture 354 of the reticle hol def3538.3% previfously descri bed,
the image projected onto the reticle 3%
the eye piece 60. For the enbodi nent gho
may magnify the imge of the reticke \
eye piece 60 may conprise a negafjve

the eye piece 60 20
enbodi nent, the

1

FIG.




.diverging lens 440, a positive diverging |lens 442 and a positive converging
l.ens 444. The | enses may be adjusted relative to one another by a zoomring
446 nounted on an 25 exterior of the eye piece 60. It will be
*understood that additional or disparate | enses may be used for the eye

pi ece 60. Returning nowto the first zg.éor assenbly 64, when the mrror
100 is in the day position 104, the i 3 of the 30 scene may be
directed into the day channel 56. 1In the 31 enbodigﬁnﬂ shown by FI GURE
2, the day channel 56 may include a 90 degree prism450 tqg direct the image
beamto the third optical axis 255. A first |ens set Z52 [and a second | ens
set 454 may be disposed in the day channel 56raiong,th third optical axis
255. An alignnent element 456 nmay be di sposed! . ﬂird optical axis
255 between the first lens set 452 and the segQ Set: &54. The first
lens set 452 my include a negative 3z i !

2

FIG.




tonverging | ens 460, a positive diverging |lens 462 and a collimating | ens
464. The second lens set 454 may include a collimting | ens 466. The
collimating | enses 462 and 466 nmay collinmate the inage beamas it travels
t hrough the alignnent el ement 456. The | enses of the first and second |ens
sets 452 and 454 may be secured in a | E@ﬁassenbly as descri bed above in
connection wwth FIGURE 7. The | ens ass ies for the first and second | ens
sets 452 and 454 may be clanped in a direction perpendicular to the third
optical axis 255 as described above in connection with FIGURE 8. In
accordance wth one aspect of the present invention, the alignnment el enent
456 may devi ate the i mage of the day channel 56 |nt-F€kéfnne with the
intensified i mage of the night channeg ~qt the ret The

al i gnment el enent 45664may be‘HAw A By S {2?ord|ngly, t he user may
switch the sight 20 beltween the ( and the day channel 56

W t hout need of realigning thg e/' ‘ be understood that
the alignnment el enent 456 ng be AN 54 to
deviate the intensified
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,of the day channel 56 at the reticle 300. 32 As shown by FIGURE 13, the
al i gnnent el enent 456 nmay conprise a housing 470 having a central aperture
472. A first annular frame 474 and a second annul ar frame 476 nay be

-di sposed in the central aperture 472 of the alignment el enent 456. The
first annular frane 474 and the second nul ar franme 476 may rotate

I ndependently of one anot her and of tﬁg?ﬁousing 470. In one enbodi nent, the -
first annular frane 474 may include a circular recess 478 al ong an outsi de
surface for receiving a circular lip 480 of the housing 470. The first
annul ar frane 1474 may rotate about the circular lip 480 of the housing 470.
An inside surfaCeq 482 of the first annular frame 474 may abut an inside
surface 484 of t ;Z*f”?nd annul ar frame 476. The second annul ar frame 476
may be secured j# sing 470 by a retgiar 486. The outside surface
of the secon% 24 2@]??. g?
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& circular recess 488 for receiving a lip 490 of the retainer 486. The
second annul ar franme 476 may rotate about the circular lip 490 of the

[etai ner 486. The retainer 486 nay be threaded to engage a threaded
section 491 of the housing 470. The first annular frame 474 may include a
first prism492. The second annul ar frﬁgﬁb476 may include the second prism
494. In one enbodi nent, the first pris 2 may have a flat back 496 and an
angl ed face 498. The second prism 494 may have a flat back 500 and an
angl ed face 502. Preferably, the flat backs 496 and 500 of the first and
second prisns 492 and 494 face one another. Accordingly, the prisns 492 and
494 may rotate in substantially parallel planes. This may allow the first
and second prisnms 492 and 33 494 to be placed in closely together

wi thout interfering with one another during rotatjg As shown best by

FI GURE 14, the first prism 49F'{(d
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«~the.second prism494 may be of the sane power. In.this enbodi nent, the
first and second prisnms 492 and 494 may have a conbi ned power of zero when
rot at ed opposite one another and a power of twi ce that of either one when

*rotated parallel with one another. Rotation of one prismrelative to the
other will deviate the imge along a s i@ight line at the reticle 300.
Rotation of the prisns together will r te the inage at the reticle 300.
Accordi ngly, the image of the day channel 56 may be deviated to any point
on the reticle by rotating the prisnms 492 and 494 in concert, individually,
or in sone conbination. The power of the prisns 492 and 494 may be varied
dependi ng on the design and configuration of the sight 20. Prisnms 492 and
494 of a greater power will allow greater deflection of the inage beam at
the reticle 300. Prisnms 492 and 494 of a |lesser power will allow greater
accuracy in deflecting the i mage beamat the reticle 300. As shown best by
FI GURE 15, an adjustnent device 506 for rotating the first annular franme
474 may conprise a threaded screw 508 for engaging a plurality of teeth 510
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formed on a periphery 512 of the first annular frame 474. The threaded
serew 508 may include an enlarged head 514 at a top end and an fixed nut
516 at an opposed end. The threaded screw 508 nay be positioned in
operative relation with the teeth 510 of the first annular frame 474 by
recesses 518 and 520 forned in tq? housi ng 470. 34 Accordingly,
rotation of the threaded screw 508 may Wate the first annular frane 474,
and thus the first prism492. A cl ' nbly 530 may be provided for
fixably securing the first ann thesi mage has been
aligned at the reticle 300. 0 9 CcFanpi ng assenbly 530
may conprise a brace 532 Za sc 4 ra may i nclude a
surface 536 adapted to g& W\je &t i rst annul ar frane
474. For the enbodi meny/8t FI GURE ac& 536 have a concave
shape adapted to fit stanti S t 510 of the
peri phery 512. - / 7 VN
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The screw 534 may engage a threaded section of the franme 470 and cont act
the brace 532 opposite the surface 536. The screw 534 may be adjustable in
the direction of the first annular frane 474 to secure the brace 532

agai nst the first annular franme 474. Although not shown by FI GURE 15, it

wi || be understood that the second anng#gﬁ frame 476 may include an

adj ust nent device for rotating the sec annul ar frane 476 as descri bed
above in connection with the first annular frame 474. Addid+eRal ly,

cl anpi ng assenbly may be provided for securing the secof
as described above in connection with the first annul arf]
accordance with one aspect of the present invention, thg
mounted to the weapon 22 with non-integral nenbers. e
menbers allow the sight 20 to be designed i ndependen
Accordingly, the sight 20 may be of a nodul ar desi gg@™t
a weapon 22 with non-integral nenbers configured f§
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<35 FIGURE 16 illustrates one enbodi nent of a nounting assenbly 550 for
nmounting the sight 20 to the weapon 22. As shown by FI GURE 16, the nounting
assenbly 550 may conprise a first foot 552 operatively associated with a
°first clanp 554 and a second foot 556 operatively associated with a second
clanp 558. As described in nore detailg?ﬁloma the feet 552 and 556 may be
permanently secured to a bottom 560 of e sight 20 and may engage a rai
562 of the weapon 22 with the aid of the clanps 554 and 558. It will be
understood that the clanps nay be reversed within the scope of the
I nvention. The first foot 552 may include a top 563 adaﬁ{ed t% engage a
first nounting section 564 of the bottom 560 of the sig :Hﬁl A tab 566 may

extend across the top 563 of the first foot 552 in a 470
substantially parallel to the rail 562. A rece§$6 TR r?ﬁg in the
first nounting section 564 to receive the tab 566. A% s first
foot 552 may be adapted to engage a first edge 572 of t 36480 An
opposi te side 502-] {1478 <+—472
300
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574 of the first foot 552 may be adapted to engage a second edge 576 of

the rail 562 in conmbination with the first clanp 554. The first clanp 554

pay be coupled to the opposite side 574 of the first foot 552 by a | ocking

screw 580 and a nut 582. The | ocking screw 580 nmay be press fit into an

aperture 584 fornmed in the side 570 th;ahirst foot 552 and extend fromthe

opposite side 574 of the first foot 552 Phe projecting portion of the

| ocki ng screw 580 may be threaded to receive the nut 582. The second foot

gﬁ a second nounting section 588
tab 590 may extend across the

¥ on substantially normal to the

e>sgcond g section 588 to
oot SWbe A&opted to

A ppposi te

of the bottom 560 of 36 t hefrg
top 586 of the second foot 556ii Mg
rail 562. A recess 592 may be f“\\.\\
receive the tab 590. A side 594 g PR SE
engage the first edge 572 of t 5%

36471
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side 596 of the second foot 556 may be adapted to engage the second edge

5Y6 of the rail 562 in conbination wth the second clanp 558. The second

" clanp 558 may be coupled to the opposite side 596 of the second foot 556 by
a locking screw 598 and a nut 600. The |Substitigtésshest -59B Qripbee18Pdss fit

into an aperture 602 formed in the side 5 second T oot 556 and extend

fromthe opposite side 596 of the,second foot 556. The projecting portion

of the | ocking screw 598 nay be tﬁ?eaded to receive the nut 600. The

| ocki ng screm1598fﬁﬁ5%ﬂ I a 6 r genent with a recoi
groove 606 of the ral Iggzgggﬁ@Bg?ag§R6g§A§§yI§'éve .Iqﬁmasight 20 from
sliding along the rail 562TﬁﬁEr§§pgg§$cﬁﬂ §Q§ercoil of the weapon 22. In

one enbodi nent, the brace 604 nay ormed froma portion of the |ocking
screw 598. The rail 562 may be a Weaver rail as shown by FIGURE 16. It
wi |l be undel od_that feet 552 and 556 and the clanps 554 and 558 may be
configur%ﬁgiéggﬁgggchfhgfs?, f rails 562 in accordance with the
invention. Thephi rstvd@@qlon® : i oi L o Lo the first
nounting section 564 5#%‘31 ﬁe% gﬁt %agsg'rog\%ivltéﬁg. %S%q'b]& or an

image intensifier tube in an optical sight. In accordance

with one embodiment of the invention, a mounting assembly
{152) may include a housing (154), a retainer (158) and a
locking device (177). The housing (154) may be mounted to
an optical bench (40). The retainer (158) may engage an
image intensifier tube (150) and be coupled to the housing
{154). The image intensifief tube (150) may be rotatable
relative to the optical bench (60). The locking device
{177) may selectively secure the image intensifier tube

(150) relative to the optical bench (60).

(Fig No. 5)

9704167-7 4

REPLACEMENT SHEET

03 NOV 1997

vy



" *

Simlarly, the se
nount i ng section

5 BN Y D by scre 6 It will be
understood that pitn$ and coupl i ngj devi ces mayggZu%jé ‘lhﬁpz e of7
screws 608 and 619. deﬁ@ﬂﬁbmmy ;he screws 60 ar ose
Al Tows the. o1 ght - POLTooTove—sH gt 1 ) whan ehgaaamfititeroRect 28 March Yoo
engagenent of theftab 566 with the fecess 568 allows the forward portion of
560 w th the 1o 4sp8Rel b el siBhr  JOShe, BERERRERTE Se uner (4f nove
normal to the #k§9 Begvenmnss laghtngeneprtednby tthe ighic 20 frdn tyd fﬁéng
chuse t he’ni g S q e e T Y hecome unal i gned- After the
feet and clanps fedIGURE s unddustratasr abptical components for one

5 embodiment of the day/night sight 20. The objective lens
assembly 24 may collect an image of a scene. The image
collected by the ob)ective lens assembly 24 may be directed
into a aight channel 54 or a day channel 56. As described
in detail below, the night channel 54 may electronically

10 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 §0,
As also described in detail below, the day chanpel 56 may
relay the image of the scene onto the reticle assembly 58,
15 There, the user may view the image through the eyepiece 60.
The day/night sight 20 may include a channel selector
to alternatavely direct the image of the scene into the
night channel 54 or the day channel 56. 1In one embodiment,
the channel selector may include a first mirror assembly 64
20 and a second 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
25 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.
30 The optical bench may include predefined pathways,

pe initially coupled to the second




i

562, the feet may be pernanently secured to the bottom 560 of the sight 20.
| n, one enbodi Ny el =TIEY} be permanently secured wth an adhesive
and by tlghtenlnﬁkPhﬁﬁﬂﬂg<~ gtg08iand 610. It will be understood that the
feet may be ot Herjw se permanentily secured to the sight 20. The optical

~ bench, housingy, jangdef MAREEIP! :the sight 20 ”a$uB§hth§iShé’é§ agaw':‘_gﬁ‘wgg

‘Al um num may bg greferred becaus¢ it is |ight

I nexpensi ve. Addi I fumis easy to machine and finish. It wll
be understood tihat the optlcal b¢nch, housings, and frames may be made from
ot her types of errals at are str‘fg and |ightweight. The | enses,

w ndows, prisnms and ot her optical coﬁgonents of the sight 20 nmay be nade of

Substi tute SHbarepenght bife b FTHBSARA B8RSR A0 Ui A¥RnaRAShal
conponent s rapediarendd2 may be substantially rectangular in shape with
rounded corners.
The cross slide 330 may have substantially parallel
5 edges 334 slidably engaging the ways 320 of the housing
302. The ways 320 function as coatrol 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,
10 The cross slide 330 may have opposed ends 336 facing
the first and second sides 310 and 312 of the housiang 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
15 316 until 1t 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
20 330. The second slot 340 may be substantially normal to
the first slot 322. Accordingly, the second slot 340 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 end 344 and opposed side walls
25 346. A pair of ways 348 may define the opposed side walls
346.
A reticle holder 350 may be disposed in the second
slat 340 of the cross slide 330. The reticle holder 350
may include a base 352, a viewing aperture 354 and a
30 projection 356 exrending from the base 352 around the



from ot her t ypeg—ef—ei uuy rs operable to transmt the inage

t he * scene.

anti-reflectionjcdqating to prevent 5 reflections frominterfering with

9T fe)e)
r E&%N&E ¥He! A ndi vi dual conponents include an

the image displ gygd 9 AR 99931 ¢l ¢ assenbly 58. Al though the present

i nventi on has
nodi fi cati ons

bderny descri bed wi t}h jsever al enbgghstitutesSheet— 25 Marbhri®88 and
be—stggested-to jone skiglled 1n the art. It is intended
10 that the present inventionlenconpass such changes and nodifications

as fall withi nmferaﬁsS%Q%%r? tshﬁns%l%‘?ﬂ%%e R 8% - o ﬂr]ﬂls[%a]t gr%%li%. ng

A mounti ng assenbly

|nten5|f|er t ube, npr|5|ng a

operabl e to betHBEndEe @apahieoptleaﬁegferin@eWth the user s view of the

10

15

20

25

30

image at the retaicle 300.

The protective window 430 may disposed in the viewing
aperture 354 of the reticle holder 350. The protective
window 430 may be sealed in the viewlng 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 viewed and magnified with little or
no interference from dirt that has settled within the sight
20. The distance between the retricle 300 and the collecting
plane 432 may be varied by adjusting the position of the
protective wandow 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
way magnify the image of the reticle 300. In this
embodiment, the eye plece 60 may comprise a negative
diverging lens 440, a positive diwverging 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 dasparate lenses may be used for the eaye
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 may be directed into the day channel 56. In the



a retalner coupled to the housing; the retainer operable to engage an
i mage intensifier tube; the retainer operable to rotate the i mage 10
intensifier tube relative to the optical bench; and a | ocking device
operable to selectively secure the inage intensifier tube relative to the

optical bench. 2. The nounting assenbly of Substikule Shbet + 2bdarch 1990
further conprising a socket sized to frictionally receive the 1 nage

i ntensifier tube, 3. The nounti ng senmbly of Caim 1, further
conprising the retainer operable to be coupled proximate to 20 an end

of the housi ngy gpgg§a£1 QthQthﬁgaBkQQCEQ gggggﬁgﬁpgegggic 2 qsnch;

and t he hou5|ng si ze the I mage I htensifrer-
retai ner and h@nsaﬁunun@w@s 25 glass or polym@he aqpensbhe Bssenmﬁsmrﬁ

ssoembiy "of b, A HTOhE "R0Er 11 Siftanly, TR IRM{USe
operable to b@ompu@@mqsnmuuiedetanth@tl~reflectlon coating to preVent
5 reflections from interfering with the image displayed on
the reticle assembly 58,
Although the present invention has been described with
several embodimenrs, various changes aund modificanions may
be suggested to one skilled in the art. It is intended
10 that the present invention encompass such changes and
modifications as £all within the scope of the appended
claims,




optical bench; and the retainer rotatably coupled to the houm“uumu;m“mnml‘
REPLACEMVENT SHEET 26 MAR 1999 40 Substitute Sheet -25

The nounting assenbly of Caim 1, further conprising: tHe fethink
including: 5 a slide slidably engagi ng an inside
surface of the housing; the slide operadl e t Substiute Sheet i+ Mareh 48881 i er
fier tube wthin the housing; the | ocking devicé 1ncluding: 10

a | ocking rim&mﬂgisgnga;mgﬁggage the i nside surface of the housing to

secure the image intensjfier he hou5|n err] [err]
9 P. A. MO unging as é&f for gl ge 1 tensxfler

tube, comprising:

a housing operable to be mounted to an optical

5 beach;
' a retainer coupled to the housing;

the retainer operable to engage an image'
intensifier tube;

the retainer operable to rotate the image

10 intensifier tube relative rto the optical bench; and

a locking device operable to selectively secure

the image intensifier tube relative to the optical bench.

2. The mounting assembly of Claim 1, the retainer
15 further comprising a socket sized to frictionally receive
the image intensifier tube,

3, The mounting assembly of Claim 1, further
comprising the retainer operable to be coupled proximate to
28 an end of the housing opposite a second end adapted to
engage the optical bench; and
the housing sized to hold the image intensifier
tube between the retainer and the second end.

25 4, The mounting assembly of Claim 1, wherein the
housing i1s annular in shape.

5. The wmounting assembly of Claim 1, further
comprising:
30 ~ the housing operable to be fixably mounted to the
optical bench; and
the retainer rotatably coupled to the housing.

REPLACEMENT SREET
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[err] 41 Substitute Sheet - 25 March 1999 7. A mount i Jl}ﬂmﬁmm‘mmmm
an i'mage intensifier tube, conprising: a housing operable t

an optical bench; a retainer coupled to the housing;, the ret%irfer* *
operable to engage an image intensifier tube; the retainer operable to
rotate the inmage intensifier tube relative togibstitarR Shéét D26 WMarch0999

a | ocking device operable to selectlvelﬂosecure the Tnmage 1ntensitTer Tube

relative to the optical bench; an opening fornmed in the retainer; the
openi ng sized to receive el ectrical contacts of the I mage i ntensi fi er t ube;

15 a strai theel melinf®ARer 288 t Qea of the gL.el i ner
opposite a secondpmggngt the retai ﬁgr adagﬁggg 8r2 ghden N TR

the retainer including:
5 . a slide slidably engaging an ‘inside surface
of the housing;
the slide operable to rotare tha image
intensifier tube within the housing;
the locking device including:
10 a locking ring operable to engage the inside
surface of the housing to secure the image intensifier tube
within the housing.
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engage the inmage intensifier tube; and the strain relief nenber
hol.d the electrical contacts of the inmage intensifier tube. mmlumu"m
nmounting assenbly of Caim 7, further conprising an allgnnent n.

operable to index the opening of the retainer with the el ectrical contacts

of the imge intensifier tube. 25 REPL 1 4

Substitute Sheet - 25 March 1999 9. zqﬁountl Sslidd o %9 9

housi ng oper abl e tg be nDunted to an o n&ﬁ ench; a_retainer cou led to
. SO e

the housing; 5 & MOUNLAg| R QF f 3% 1P3gR BhER§Eern

the retainer; tybe, comprising:

a housing operable to be mounted to an optical

bench;
5 : a retainer coupled to the hausiag?

the retainer operable to engage an 1image
intensifier tube;

the retainer operable to rotate the image
intensifier tube relative to the aptical bench;

10 a locking dev;ce operable to selectively secure
the image intensifier tube relative to the optical bench;

an opening formed in the retainer;
the opening sized to receive electrical contacts
of the image intensifier tube;

15 a strain relief member coupled to a side of the
retainer opposite a second side of the retainer adapted to
engage the image intensifier tube; and

the strain relief member operable to hold the
electrical contaccs of the image intensifier tube.

2b
8. The mounting assembly of Clamm 7, further
comprising an alignment pin operable to index the opening
of the retainer with the electrical contacts of the image
intensifier tube.
25
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the retainer operable to rotate the image intensifier tube reJmm,M"wﬂmmm
opti cal bench; and a | ocking device operable to selectively s

the image intensifier tube relative to the optical bench. REPLACENENT *
26 MAR 1999 [err] 43 Substitute Sheet - 25 March 1999 10. A rrultl ple

channel scope, conprising: a lens systeg2for g@ubstituld Sheet LDEMafcH1SSENE;

a day channel operable to focus the inage of tH5_§E§ﬁ§”§f‘?ﬂT¢Tﬁmﬁr141ﬁﬁv

a ni ght channel opegablegtmbdnnmugtdksemhmyaadmpdusquene at the imge

pl ane, the night channel ngrlsing: g ge ' tenS|f|er t ube; a housjng
54 petapse

for the inage intensifiét F0%u Drefic o A¢ optical
a retainer coupégénj o the housing;

a retainer coupled to the housing;
5 an image intensifier tube engaged in the
retainer;
the retainer operable to rotate the image
intensifier tube relative to the optical beach; and
a locking device operable Lo selectively secure
10 the image intensifier tube relative to the optical bench.
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t he retainer oper abl e to engage an !mage intensifie_r, t ube; “ﬁ!ﬁﬂ!&‘“’%“mwm

operable to rotate the image intensifier tube relative to th

to deviate 15 the inmage of the night channel at an inage plane;

| ocki ng device operable to selectively secure the i ntenS|f|er égbe
relative to the optical bench; and a clgnnel Subs@&ﬁeﬁ§U%%

sel ectively direct 20 t he i mage of the scene 1 nto the day or nlght
channel. 11. The pyltiglgupPasnelcroRa Rogd,aidBukbi s idae retainer
further conprising a socket sized to frlctlonally recelve t he i mage
intensifier tube. 25 123 hgRrs fvstes £oshgatbrrangpanoamansi af19, s¢eneher
conprising: the retaine Qhﬁg 0 0 +@n 0 h S5R%h
opposite the opti cal bé%é%ﬂy N ébE%bﬁlE e fSQﬁs Eﬁ% gm?ﬁ%e%£|

t ube di sposedseebdcsh %helmQSQHQk#n%md t he opti cal bench 13. The nultlple

channel gscope of CI?'”]éonL&ﬁerﬁhﬂnnel operable to focus the image of
the scéne at the 1magé plane, the night channel comprising:
an image intensifier tube; '
a housing for the image intensifier tube
mounted to an optical bench;

10 a retainer coupled to the housing;

the retainer operable to engage an image
intensifier tube;

the rerainer operable to rotate the image
intensifier tube relative to the optical bench to deviate

15 the image of the night channel at an image plane;

a locking device operable to selectively
secure the image intensifier tube relative to the optical
bench; and

a channel selector operable to selectively direct
20 the image of the scene into the day or night channel.

11. The multiple channel scope of Claim 10, the
retainer further comprising a socket sized to fricrionally
receive the image intensifler tube.

25
12. The multiple channel scope of Claim 10, further
comprising:
the retainer coupled proxaimate to an end ¢f the
housing opposite the optical bench; and
30 the image intensifier tube disposed between the
retainer and the optical bench.

13, The multiple channel scope of Claim 10, wherein

the housing is an annular.
35 REPLACEMENT SHEET
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tsngs'?lo'tjz!t ggsihze?n_aggu:vg;éhSE%Q 4 4 14. The multiple channulllULmule“uum!dm!"

Claim 10, further conprising: the housing fixably nounted to the opti cal
bench; and 5 the retainer rotatably coupled to the housing.
15. The nul tiple channel scope of O aim 10, fSubWtesﬁgwti-s?ﬁcMarphe 999
retainer including; 10 4 a7sTTde slidably engagi ng an

i nsi de surface of the houysing; he sI| e operable to otate [ e
intensi fier tube witfin t cﬁ@”l“(%@‘klsr?é’p&e\ﬂ &liadd L}g:l g{T‘E%S"Er
a | ocking ring aperal¥igig:0 engage the I nsi de

the housing fixably mouanted to the optical bench;

and
5 _ the retainer rotratably coupled to the housing.

15. The multiple channel scope of Claim 10, further
comprising:
the retainer including:
10 a slide slidably engaging an inside surface
of the housing:;
the slide operable to rotate the image
intensifier tube within rhe housing;
the locking device including:
15 a locking ring operable to engage the inside
surface of the housing to secure the image intensifier tube
within the housing.

16. The multiple channel scope of Claim 10, further
20 copprising:
a opeaing formed in the retainer;
the opening sized to receive electrical contacts
of the image intensifier tube;
a strain relief member coupled to the retalner
25 opposite the image intensifier tube; and '
the strain relief member operable to hold the
electrical contacts of the image intensifier tube.

17. The multiple channel scope of Claim 16, further

30 comprising an alignment pin operable to align the opening

of the retainer with the electrical contacts of the image
intensifier tube.
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surfacé of the housing to secure the inmage intensifier tube mljwmmmnlm"l“l
* [ L " s *

housing. 16. The nultiple channel scope of Caim 10, furthe
conprising: a opening forned in the retainer; the opening sized to receive
el ectrical contacts of the image intensifier tube; a strain relief nenber
coupled to the retainer 25 opposite the i Sabstitute Sheet-+ 26 March, 1999 t he
strain relief nenber operable to hold th2 electrical contacts of the | mage
intensifier tube. 17. The nmultiple channel scope of Caim16, further 30
conprising an al i gnifent i P&R%DIXE t GliIgRa hétopani AECeE tPkaRet Amer
with the el emix&@éﬁsfﬁ’ﬂ@ciﬁagtﬁ bbédﬁﬂ@&ebvnbﬁnsﬂﬁéﬁ intn s @dy tube,
Substitute Sheet - 25 March 1999 4 5

comprising the steps of:

rorating the direction of an offset of the
5 position on the focal plane of the intensified image into
alignment with an adjustable direction of a deflecting

surface; and
adjusting the deflecting surface along the
adjustable direction to center the inrensified image at the

10 focal plane.
19, The method of Claim 18, wherein the deflecting

surface 1s a mirror.

15 20. The method of Claim 18, the direction of the
offset is rotated by rotating the image 1intensifier tube,

21. The method of Claim 18, the direction of the
offset 1s rotated by rotating a rerainer in engagement with
20 the image intensifier tube.

22. The method of Claim 17, wherein the adjustable
direction i1s normal to a pivotal axis of the deflecting
surface.
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18. A nethod of aligning at a focal plane an intensified i mage produced by
anszinage intensifier tube, conprising the steps of: rotating the
direction of an offset of the 5 position on the focal plane of the
intensified inmage into alignnment- with an adjustable direction of a

defl ecting surface; and adjusting thg/gefl ecti nggﬁm{@gﬁeﬁggg M&¥eh 1999
adj ustabl e diirection to center the intensified™

plane. 19. 1 é nethod of ‘Gl aim 18, wherein the deflecti ng surface is a
mrror. 15 g 20. The nethod of Claim18, the direction of the

of fset is rot rotati ng the image intensifier tube. 21. The nethod
of Claimls,\e dirgetion of the offz;e‘gg'gs ﬁtated by rotating a retainer
in engagemenf/~yi th 2} \-\ mage i#ft i frer tube. 22. The nethod of
[ ) s Ad] Dig direction is nornmal to a pivotal axis of
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FIG. 9
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