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CHANNEL SELECTOR FOR MULTIPLE CHANNEL SIGHT

TECHNICAL FIELD OF THE INVENTION
The present invention relates generally to multiple
channel sights, and more particularly tc a channel selector

for a multiple channel sight.

BACKGROUND OF THE INVENTION

Day/night sights would typically be used by military
and law enforcement personnel to aim weapons used in both
day time and night time conditions. Typically, a day/night
sight includes an objective lens, a reticle and an eyepiece
in series with parallel day and night channels. A channel
selector may be used to alternatively direct an image of a
target into the day or night channel.

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

reticle may include markings for aiming the weapon.



iin series with parallel day and night channels. A channel selector nay be
used to alternatively direct an inmage of a target into the day or night

- Ghapnel . In a day/night sight, the objective I ens and the eyepi ece may
be tel escopic to provide a nagnified inmage of the target. The day channel
generally uses anbient light to generate an inmage of the target. The

I mge nay be projected to the reticle during day tinme use to be viewed by
the user. The night channel generally includes an image intensifier to
generate an illum nated i nage of the target. The illum nated i mage may be
transmitted to the reticle during night2tine use to be viewed by the user.
The reticle may include markings for aimng the weapon. .

2 The channel ke cchannedmseledine GRYIGIE A 17 NAUEMLEATHEN at ed

to alternati Vec£r9 %Iet ir% Satte% ior gi%egpla{:%gepositions to direct an image
beam into or out of a desired channel. A problem with
rotatable mirrors is that they often require varying force
to rotate between positions. Consequently, the mirrors may
be loose and accidentally move between channels or may be

tight and hard to move between channels.

SUMMARY OF THE INVENTION

Accoxrdingly, a need has arisen in the art for an
improved channel selector for a multiple channel sight.
The present invention provides a channel selector that
substantially eliminates or reduces the disadvantages and
problems associated with prior channel selectors.

In accordance with one aspect of the present
invention, a channel selector may include a support for
mounting a deflecting surface. A pivot assembly may be
coupled to the support to provide an axis of rotation of
the support. The pivot assembly may include opposed
recessed ‘ ends. A ball may engage each of the opposed
recessed ends. A holder assembly may engage each of the
balls. Each holder assembly may include a recessed end.
At least one of the holder assemblies may be adjustable
along the axis of rotation of the support to control a
shifting torque of the support relative to a frame.

In accordance with another aspect of the present
invention, a channel selector may include a support £for
mountingwa deflecting surface. A pivot shaft may be
fixably coupled to the support to provide an axis of

rotation of the support. The pivot shaft may include



beaminto or out of a desired channel. A problemwth rotatable mrrors
Is that they often require varying force to rotate between positions.

. Gonsequently, the mirrors may be |oose and accidentally nove between
channel s or nmay be tight and hard to nove between channels. SUWVARY OF
THE | NVENTI ON Accordingly, a need has arisen in the art for an inproved
channel selector for a nultiple channel sight. The present invention
provides a channel selector that substantially elimnates or reduces the

di sadvant ages and probl ens associated with prior channel selectors. In
accordance with one aspect of the presemt invention, a channel sel ector may
i nclude a support for nounting a deflecting surface. A pivot assenbly may

be coupl ed to PRECOSEFpANAS oehEeniERT af TRy st PYPRPFER of At HEATSUPPAY't .
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balls. Each hghdet assamal yrrByghdiCade extes@ssed &Dﬂgnﬁénie&ﬁkhpnsn@f
t he hol der assenblies may be adjustable along the axis of rotation of the

support to congnokhers inf pppgsnceqaedes oﬁeasupperturelafuweetﬁramér ani.
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of the support. The pivot shaft may inc
control a shifting torque of the support relative to the
frame.

Important technical advantages of the present
invention include providing an improved multiple channel
sight. In particular, the sight may include a channel
selector that move smoothly between positions, but that
does not accidentally move between positions.

Still another important technical advantage of the
present invention includes providing a channel selector in
which the shifting torque may be controlled. In
particular, tension between a pivot system and a frame may
be wvaried to control the shifting torque. The desired
shifting torque may be a balanced between allowing the
mirror tb smoothly move between positions and preventing
the mirror from accidentally moving between positions.

Other technical advantages will be readily apparent to

one skilled in the art from the £following figures,

descriptions, and claims.

For a more complete understanding of the present
invention, and the advantages thereof, reference is now
made to the following description taken in conjunction with

the accompanying drawings, in which:



3 ‘opposed ends extending fromthe support. A frame may include a trough
to receive each of the ends of the pivot shaft. The troughs may extend
isn sal i gnment with one another on opposite sides of an aperture of the

frame. A plate may be coupled to the frame across each trough. Each plate

may comntact ,one of the ends of the pivot shaft to control

a shifting torque

of the support relative to the frane. I nportant technical advantages -
of the present invention include providing an inproved nultiple channel
sight. In particular, the sight may include a channel selector that nove
snmoot hl y bet ween positions, but that doés not accidentally nove between
positions. Still another inportant technical advantage of the present
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desired shiftLRothar gHEsERY Pevéntripnced between allowing the
FIGURE 2 is a schematic drawing of the optical

components of the sight of FIGURE 1;

FIGURE 3 is a perspective view of a mirror assembly

for selectively directing light into the day or night

channel of the sight of FIGURE 1;

FIGURE 4 is a cross sectional view of the mirror pivot

assembly of FIGURE 3;

FIGURE 5 is an exploded view of a mounting system for

an image intensifier tube of the night channel of the sight

of FIGURE 1;

FIGURE 6 is a cross sectional view of the mounting

system for the image intensifier tube of FIGURE 5.

FIGURE 7 is a perspective view with portions broken

away of a housing for securing lenses of the sight of

FIGURE 1;

FIGURE 8 is a cross sectional view of a clamping

assembly for securing the lens housing of FIGURE 7;

FIGURE 9 is a perspective view of a mirror assembly

for selectively directing the image of the day or night

channel to a reticle assembly of the sight of FIGURE 1;

FIGURE 10 is a cross sectional wview of the mirror

assembly of FIGURE 9;

FIGURE 11 is an exploded view of the reticle assembly

of the sight of FIGURE 1;

FIGURE 12 is a top plan view with portions broken away

of the reticle assembly of FIGURE 11;



mfror to smoothly nove between positions and preventing the mirror from

accidental ly novi ng between positions. O her technical advantages w ||
be.readily apparent to one skilled in the art fromthe follow ng figures,
descriptions, and cl ai ns. BRI EF DESCRI PTI ON OF THE DRAW NGS For a

nore cpnpl et e understandi ng of the present invention, and the advantages
thereof, reference is now nade to the follow ng description taken in
conjunction with the acconpanyi ng draw ngs, in which:
4 FIGURE 1 is a side view of a telescopic day/night sight nounted to
a weapon in accordance with one enbodi nBnt of the present invention;
FIGURE 2 is a schematic drawing of the opti cal

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.

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 1like
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 be 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 multiple channel sight 20 may
be'a day/night sight that can be operated in day and night
conditions. As shown by FIGURE 1, the day/night sight 20
may include an objective lens assembly 24 at a forxrward 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



éoﬁponents of the sight of FIGURE 1; FIGURE 3 is a perspective view
of a mrror assenbly for selectively directing light into the day or night

ghannel of the sight of FIGURE 1; FIGURE 4 is a cross sectional view
of the mrror pivot assenbly of FIGURE 3; FIGURE 5 is an expl oded

vi ew ofs a nmpunting systemfor an inmage intensifier tube of the night
channel of the sight of FIGJRE 1; FIGURE 6 is a cross sectional view

of the mounting systemfor the image intensifier tube of FlI GURE 5.
FIGURE 7 is a perspective viewwth portions broken away of a housing for

securing | enses of the sight of FIGURE B FIGURE 8 is a cross
sectional view of a clanping assenbly for securing the |Iens housing of
FI GURE 7; ochserRE @nids tdlq)etspracf'merviaewofd@@ﬁmaqt@ﬁ asséhbegtiomr

selectively difecti 9, the i mage of the da ht channel to areticle
assenbly of thgog?ﬁﬁt el ??CQEEF day/ntghe s bt 2

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. Individual controls may have
unique identifying embossments that allow the user to
readily distinguish between the controls 36 in the dark by
feel.

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

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

A protective eye guard 44 may be provided at the
rearward end 34 of the sight 20. The protective eye guard
44 may be shaped to fit around the user’s eye to prevent
ambient light from interfering with the user’s view of the
image generated by the sight. The protective eye guard 44
also prevents light generated by the sight 20 from being

visible outside the sight 20.



RIGURE 10 is a cross sectional view of the mrror assenbly of FIGURE 9;
FIGURE 11 is an exploded view of the reticle assenbly of the sight of

Rl GURE 1; FIGURE 12 is a top plan view with portions broken away of
the reticle assenbly of FIGURE 11; 5
FIGURE3 i5 a top plan view of an alignnent elenent of the sight of

FI GURE 1; FIGURE 14 is a perspective view of a pair of prisns of the
al i gnnment el emrent of FI GURE 13; FIGURE 15 is a cross sectional view of
the alignment element of FIGURE 13; and FIGURE 16 is an expl oded view
of a nounting assenbly 7

FIGURE 2 illustrates optical components for one
embodiment of the day/night sight 20. The objective lens
assembly 24 may collect an image of a scene. The image
collected by the objective lens assembly 24 may be directed
into a night channel 54 or a day channel 56. As described
in detail below, the night channel 54 may electronically
intensify the image of the scene. The intensified image
may be projected onto a common reticle assembly 58. There,
the image may be viewed by the user through an eyepiece 60.
As also described in detail below, the day channel 56 may
relay the image of the scene onto the reticle assembly S8.
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
disposed between exits of the night and day channels and
the reticle assembly 58.

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

in a proper spatial relation. It will be understood that



of the sight of FI GURE 1. DETAI LED DESCRI PTI ON OF THE | NVENTI ON The
preferred enbodi nents of the present invention and its advantages are best
understood by referring nowin nore detail to FIGJRES 1-16 of the

drawi ngs, in which like nunerals refer to |ike parts throughout the several
views. #I GQURE 1 shows a perspective view of a nmultiple channel sight 20 for
aimng a weapon 22. The multiple channel sight 20 may be used by persons .
such as | aw enforcenent and mlitary personnel to aimthe weapon 22 in

di sparate conditions. The weapon 22 may be a rifle or any other type of
weapon systemthat fires an ainmed projecg8ile or ained beam such as a | aser
The multiple channel sight 20 may al so be used for surveillance when not
mount ed on thetheapdes2gn of thHen eptieslodbersh, whel madrypl evithannike
sight 20 may be a day/ ni ght sight t hat can_be operated in day and ni ght
condi tions. As CSRGHTBRTEPOURRA] thehaPbhgRhi GPRPRRYRES 20f Bhe iU an

ool ot ve, hen "ol Hyefea s 2 LRLYRCACR ey 2gbotY S55kegr dheoveed

the term"for walag' cthanhanateswiterlifirCidiohet 0vatd 2n £0) @eFidit RRsition.
It should be understood that the sight 20 may be configured
with the day channel 56 positioned above the night channel
54. Additionally, the day channel 56 may be positioned
along side the night channel 54.

The objective lens assembly 24 of the sight 20 may be
a variable zoom assembly or a single field of view
assembly. For a variable zoom embodiment, the objective
lens assembly 24 may include a plurality of 1lenses
positioned along an optical axis 75. In accordance with
conventional practice, the radius of curvature of a lens
will be defined as positive if the center of curvature lies
rearward of the lens and will be defined as negative if the
center of curvature lies forward of the lens along the
optical axis. A lens will be defined as converging if the
lens focusing power causes parallel light rays to converge
and will ‘be defined as diverging if the lens focusing power
causes parallel light rays to appear to originate from a
virtual focus.

For the embodiment of FIGURE 2, the objective lens
assembly 24 may include an objective lens 80 followed by a
positive converging lens 82, a pair of negative diverging
lenses 84, a positive diverging lens 86 and a focusing lens
88. It should be understood that additional or disparate
lénses may be used within the sight 20 in accordance with

the present invention.



6 observed and the term"rearward" designates a direction toward a user
of the day/night sight 20. Controls 36 for operating the day/night
sight 20 may be disposed on an exterior 38 of the housing 30. Preferably,
the controls 36 are located at the top of the housing 30 so that they may

be reaghed ,and mani pul ated with either hand of the user. | ndi vi dual
controls may have uni que identifying enbossnents that allow the user to
readi ly di stinguish between the controls 36 in the dark by feel. A

channel selector switch 39 nay al so be disposed on the exterior 38 of the
housi ng 30. As described in detail belo® the channel selector switch 39
may operate a channel selector to direct an inage of a scene through one of
t he channel s of thé&Fmimithe2@bjective lens assembly 24, the image of the

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

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

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

A support 114 for mounting the mirror 100 may be
rotatably céupled to the frame 110 in the central aperture
112. The support 114 may rotate about an axis 116 normal
to the optical axis 75. The mirroxr 100 may be mounted to

the support 114 for rotation about the axis 116.



An “azi mut h adj usting screw 40 and an el evation adjusting screw 42 for bore
sighting corrections may al so be provided on the exterior 38 of the housing

30.: The azinuth adjusting screw 40 allows bore sighting to be adjusted
for wi nd speed and direction. The el evation adjusting screw 42 all ows
bore sirghting to be adjusted for gravitational effects. A protective

eye guard 44 nmay be provided at the rearward end 34 of the sight 20. The
protective eye guard 44 may be shaped to fit around the user's eye to
prevent anbient light frominterfering with the user's view of the inmage
generated by the sight. The protective &€Je guard 44 al so prevents |ight
generated by the sight 20 from being visible outside the sight 20.

7 FI GUREAQCPFHiRg kvt dtheomiinglr dofpomensyihgr ounélip-£flop between
the night position 102 (FIGURE 2) and the day position 104
(FIGURE 2).

An arm 117 may be coupled to the support 114 for
rotating the first mirror assembly 64 between the night
position 102 and the day position 104. The arm 117 may be
mechanically or electrically coupled to the channel
selector switch 39. The channel selector 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 sides of the aperture 112. 1In one embodiment, the
troughs ‘122 way 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.

Each end 120 of the pivot shaft 118 may be disposed in
one of the troughs 122. A plate 128 may be coupled to the

frame 110 across each trough 122 to secure the ends 120 of



enbodi ment of the day/night sight 20. The objective |lens assenbly 24 may
collect an image of a scene. The image collected by the objective |ens
assenbly 24 nmay be directed into a night channel 54 or a day channel 56.
As described in detail below, the night channel 54 may el ectronically

I ntensify the image of the scene. The intensified inmage nmay be projected
onto a common reticle assenbly 58. There, the inmage may be viewed by the
user through an eyepiece 60. As also described in detail below, the day
channel 56 may relay the inmage of the scene onto the reticle assenbly 58.
There, the user may view the image throbyh the eyepi ece 60. The
day/ ni ght sight 20 may include a channel selector to alternatively direct
the i mage of tWHeespivet sshafh duBhdmithst tehughel 183. or Thaefdaye chb®irmedy 56.

| mbodi nent. -the channel. .sel ect i pclude a first_ni
assonbl y 64 ahACHILR Corth A 07 eCenar, Sabn LEPHORAIR2 hErFRE TheEns i st

mrror assenbl y18de.g8y2he dirpROsgdiPeLyeedothey BDI eLidyecd epsc@beenbly 24
and entrances of the night and
plates 128 such that a top 132 of the plates 128 is flush
with a surface 134 of the frame 110.

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

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

The shifting torque of the mirror 100 may be
controlled by regulating the friction caused by the contact
between the plates 128 and the ends 120 of the pivot shaft
118. In one embodiment, the plates 128 may each be

adjustably coupled to the frame 110 by a pair of screws



day channels. The second mrror assenbly 66 nmay be disposed between
exits of the night and day channels and the reticle assenbly 58. An
opti cal bench (not shown in FIGURE 2) nmay be provided for nounting the
optical conponents in the sight 20. The optical bench may be one or nore
frames .or other internal structures to which conponents may by nount ed.
The optical bench may include predefined pathways, recesses, and openi ngs
for securing the optical conmponents in a proper spatial relation. It wll
be under st ood that 8 the design of the
optical bench will vary with the confid&ration and the optical conponents
of the sight 20.

136. In this embodiment, friction caused by contact

between the plates 128 and the ends 120 of the pivot shaft
118 may by regulated by tightening or loosing the screws
13s6. It will be understood that the plates 128 may be
otherwise adjustably coupled to the frame 110 within the
scope of the present invention.

Returning to FIGURE 2, with the mirror 100 in the
night position 102, the image of the scene passes from the
objective lens assembly 24 through the first mirror
assembly 64 into the night channel 54. In the night
channel 54, the image may be received by an 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 by the image intensifier tube
150. An offset of the intensified image may be caused by
an offset between the mechanical and optical axis of the
image intensifier tube 150. Accordingly, the image
intensifier tube 150 may be rotated until any offset of the

intensified image at the reticle assembly 58 lies along a



I-n"FI GURE 2, the night channel 54 is located above the day channel 56 when

the sight 20 is in an upright position.

sight 20 may be configured with the day channel 56 positioned above the
54. Additionally, the day channel 56 nay be positioned al ong
side the night channel 54. The objective |l ens assenbly 24 of the sight
20 may be a variable zoom assenbly or a single field of view assenbly.

nm ght channel

a vari abl e zoom enbodi nent ,

plurality of

wi th conventional practice, the radius ® curvature of a lens wll be

defined as positive if the center of curvature lies

It should be understood that the
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be under st ood
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vertical direction of the reticle assembly 58. It will be
understood that the second mirror assembly 66 may be
configured to instead center the intensified image along
another direction of the reticle assembly 58.

FIGURES 5-6 illustrate one embodiment of a mounting
assembly 152 for rotatably mounting the image intensifier
tube 150 to the optical bench (not shown in FIGURE 5). As
shown by FIGURE 5, the mounting assembly 152 may comprise
an annular housing 154 having a central aperture 156 to
receive the image intensifier tube 150. In one embodiment,
the housing 154 may be fixably secured at a forward end 155
to the optical 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 housing 154 and retainer 158 may be
otherwise coupled to one another and to the optical bench
so long as the image intensifier tube 150 is selectably
rotatable relative to the optical bench. For example, the
housing 154 may be rotatably coupled to the optical bench
and the retainer 158 fixably coupled to the housing 154.



9 - Fromthe objective | ens assenbly 24, the inmage of the scene passes
along the optical axis 75 to the first mrror assenbly 64. As described in
nore detail below, the first mrror assenbly 64 may include a sw ngable or
fl1ip-flop mrror 100 rotatable between a night position 102 and a day
position 104. In the night position 102, the mrror 100 does not intercept
the optical axis 75. Accordingly, the imge of the scene passes through the
first mrror assenbly 64 into the night channel 54. In the day
position 104, the mrror 100 intercepts the optical axis 75 to deflect the
i mage of the scene into the day channel 186. In one enbodi ment, the entrance
of the day channel 56 is normal to the optical axis 75. In this enbodi nent,
the mirror 100 may Int ereepmbpdamepti chheaxetaisent 158 fvayybei vetgnshly

A R
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the optical besthdénds0shdlime irourdddRis1ddenilslt tae harer al cdpetinfereddd
di sposed al ong the_ optical _axis 75. The
slightly smaller than that of the central aperture 156 in
order to fit easily, but not loosely, and to be rotatable
within the central aperture 156. It will be understood
that the retainer 158 may be otherwise coupled to the
housing 154 within the scope of the invention.

As shown by FIGURE 6, the slide 160 may include a
gocket 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
opeping 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
rearward side of the slide 160 by a strain relief member

176. The strain relief member 176 prevents the plug from

interfering with projection of the intensified image. It



central aperture 112 allows the image of the scene to pass through the
frame 110 when the mrror 100 is in the night position 102 (FlI GURE 2).

A support 114 for mounting the mrror 100 nay be rotatably coupled to the
frame 110 in the central aperture 112. The support 114 may rotate about an
axis 116 normal to the optical axis 75. The mrror 100 nmay be nounted to
the support 114 for rotation about the axis 116.

10 Accordingly, the mirror 100 may swing or flip-flop between the night
position 102 (FIGURE 2) and the day position 104 (FlIGURE 2). An arm
117 may be coupled to the support 114 fi& rotating the first mrror
assenbly 64 between the night position 102 and the day position 104. The
arm 117 may bévineekaierdesstnod|tdrt itdd BlubmaYeda @rerwiignf@cug@dect or

switch 39 The SIaMSle SRIGH ¥r tWe! §HvERLTBY.

_ 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 1locking ring 178 may have a threaded exterior
adapted to engage a threaded section 179 of the housing
154. The locking ring 178 may be tightened against the
slide 160 to fixably secure the image intensifier tube 150
between the slide 160 and the optical bench. Conversely,
the locking ring 178 may be loosened against the slide 160
to allow the image intensifier tube 150 to be rotated
between the slide 160 and the optical bench.

Accordingly, the slide 160 may be rotated about the
optical axis 75 to rotate the image intensifier tube 150
until any offset of the intensified image is vertically in
line 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 vértically center the
intensified image at the reticle assembly 58.

In accordance with one aspect of the présent
invention, a protective window 180 may be sealed to a
projection end 182 of the image intensifier tube 150. The
projection end 182 projects the intensified image to the
reticle assembly 58. The protective window 180 may shield
the projection end 182 from dirt that has settled within
the sight 20. As used herein, the term "dirt" means

soiling substances such as dust, oils, and the like that



rotate the first and second mirror assemblies 64 and 66 together to their

respective nig
coupled to the
shaft 118 may

As show by FI GURE 4,

of the opposed
anot her on opp

ht and day positions. A pivot shaft 118 may be fixably

support 114 to provide the axis 116 of rotation. The pivot

be a thin nmetal rod. The pivot shaft 118 nay i ncl ude opposed
ends 120 extending fromthe support 114 for connection with the frane 110.

the frame 110 nay include a trough 122 to receive each

ends 120. The troughs 122 nmay extend in alignment with one

osite sides of the aperture 112. In one enbodi nent, the

troughs 122 may be formed in the frame 140. In this enbodi nent, the

troughs 122 may be formed by a router or simlar tool capable of formng

the troughs 122rgl lapaprls ref ghntprieringhaithougdis userhay viawe of the

substantial ly
under st ood t ha
capabl e of rec
shaft 118 may

coupl ed to t heskrdmd Wilrearlyssteathet pouglectigt cersbcl82 oife thelsidh@§e of

arallel sidewalls 124 and a furrowed bottom 126. It wll

?ﬁ%'troughs 122 may be of other shapes and configurations
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be di sposed in one of the troughs 122. A plate 128 nay be

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 adjusting the thickness of the protective window
180 or of a spacer ring.

From the  image intensifier tube 150, the intensified
image may be propagated through the night channel 54 by one
or more optical components. For the embodiment shown by
FIGURE 2, the night channel may include a first lens
set 200 disposed along the optical axis 75 and a second
lens set 202 disposed along a second optical axis 205
normal to the optical axis 75. A ninety degree prism 206
may direct an image beam from the optical axis 75 to the
second optical axis 205.

The first lens set 200 may include a negative

converging lens 210, a positive diverging lens 212 and a

be



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
he.sized to receive the plates 128 such that a top 132 of the plates 128 is
flush wth a surface 134 of the franme 110. I n 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 mrror 100 relative
to the frane 110. The shifting torque is the torque necessary to shift the
mrror 100 between the night position 102 and the day position 104. The
desired shifting torque may be a bal ancd@7between allowing the mirror 100 to
snoot hly nove between the night and day positions and preventing the mrror
100 from acci dpesikliyenvonverdimgwelans [Rlqi gittheamecdayd pBesist sets202 mayl n

one enbodi nent,, the ends 120 of, the pivot shaft 118 ngy ext end aboye ., the
troughs 122 forPCdHEct 2wiRIPHHY S| ILESTISRI 1 heRF | R1Be Widest BBAIERYE t he

ends 120 of 1 Ngoriavgh -8hakenll® AW L he, Dl 865 250 amybbeLibSe copLac

. n
one another within the gﬂope of the present 1nvention.

portion of theagldditd®onk28 craiephendel Abastbemayyobghtasdd2whioh ehat agtswi th
t he ends 120 of the pivot _shaft 118. I n_such an enbodi nent, the portion
of the plates 8R4 Sfrendi AGRPFNEBEEN209 raadha®222 may be a non integral

insert (not shown). r, ,cHGRNL! IR 0T W OfadNG M g 400 MBY..B&n:
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 allows the image of the scene to pass through
the housing 222 and be acted upon by the lenses. The
housing 222 may be secured to the optical bench with the
central aperture 224 disposed along the optical axis 75.
For the first lens set 200, a spacer 226 may be placed
between the lens 210 and the lens 212 to position the
lenses 210 and 212 at a desired distance from one another.
Lens 214 may be positioned directly 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
will be understood that other methods may be used to secure
the lenses and spacer in the housing 220. For example, the
lenses and spacer may be secured in the housing 222 by

retainers, locking rings, detents and the like capable of



control | ed by regulating the friction caused by the contact between the

pl ates 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 franme 110 by a pair
of screws 12 136. In this

enbodi nent, « 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 nay be ot herw se
adj ustably coupled to the frame 110 within the scope of the present
I nventi on. Returning to FIGURE 2, ¥#th the mirror 100 in the night

position 102, the inage of the scene passes fromthe objective |Iens
assenbly 24 thebdmpinddhs densesr and spaesab| yodktHeant betweeni ghilschfintied 54.
In the night channegl d$4 the inmage may be received by an inmage
intensifier tuBe“358 (f2posed along the optical axis 75. The irmage

ntensi fier tube 15framysCoNVeriuddinddogng! dbbaiGRiR | O 0 AN LGEHLS"

pattern. The inmage intensifier tube
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 surface
234 may have a concave shape adapted to engage the annular
housing 222.

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

It will be understood that lenses 216 and 218 of the
second lens set 202 may be secured in a lens assembly as
described above in connection with FIGURE 7. It will be
further understood that the lens assembly of the second
lens set 202 may be clamped in the direction perpendicular
to the second optical axis 205 as described above in

connection with FIGURE 8.



150 may be inverting or non-inverting. The electrons may be nmultiplied and
transmtted onto a phosphor screen. The phosphor screen nay generate an
Lntensified i mage corresponding to the image of the scene. The intensified
i'mage may be projected to the reticle assenbly 58 where it can be viewed by
t he user through the eye piece 60. I n accordance with one aspect of
the present invention, the image intensifier tube 150 may be nounted to the .
optical bench for selective rotation. Rotation of the image intensifier
tube 150 rotates any offset of the intensified inmage generated by the

i mge intensifier tube 150. An offset off®the intensified i mage may be
caused by an offset between the nechanical and optical axis of the inmage
intensifier tube R&ferrindchackliny ELIGURIhE, itiegdntensifikdeinagbemaso

may be rotated until _any offset ,of the intensified i e at the reticle
hssenbly 58 |1 BESH ofgo the night chamnel” 'sd “Eo''the Beconf' mirFeE: i on

fromwhich the i nleRsL  E8d 1 AR LAIRA 30 H5EENetail below, the second

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

FIGURES 9-10 illustrate one embodiment of the second
mirror assembly 66. As shown by FIGURE 9, the second
mirror assembly 66 may include a support 260 rotatably
coupled to the optical bench. The support 260 may rotate
about an axis 262 normal to the third optical axis 255.
The mirror 250 may be mounted to the support 260 for
rotation about the axis 262. Accordingly, the mirror 250
may swing or flip-flop between the night position 252
(FIGURE 2) and the day position 254 (FIGURE 2).

An arm 263 may be coupled to the support 260 for
rotating the second mirror assembly 66 between the night

position 252 and the day position 254. The arm 263 may be



tto center. As described in nore detail below, the offset
Intensified i mage nay be centered along a direction of t
assenbly 58 by adjusting the second mrror assenbly 66.
the second mrror assenbly 66 may center the offset of t

of the

he reticle

I n one enbodi nent,
he intensified

| mage al ong, a vertical direction of the reticle assenbly 58. It will be

understood that the second mrror assenbly 66 nay be conf

i gured to instead

center the intensified i mage along another direction of the reticle
assenbly 58. FIGURES 5-6 illustrate one enbodi nent of a nounting

assenbly 152 for rotatably nounting the2Pnmage intensifier

tube 150 to the

optical bench (not shown in FIGURE 5). As shown by FIGURE 5, the nounting
assenbly 152 nmecbenprhidyancznnelecthdasihy 18dupdedngta cther akhapselure

156 to receive hhe ina%e,in engifier t ube ,150
housi ng 154 mafeB&-tPXafiytE€8cd

t he

| , di t
D R h St

bench i th  he seaBEEal: SRSELH 39150, 1h-80a8edcrdl 000okNanaPLLEBhatKh 05 I

t hi s enbodi ment, the using 1

secured to the optica

pai r of screwsagsetbibesngs4 each dchtegdetetrhtoughe fir t st infe tiighhoyadng

154 into the O%Fical bench.

ay positions. .

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

A ball 274 may engage each of the recessed ends 272.
In one embodiment, the balls 274 may be sized to sit in the
recessed ends 272. 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 s0 long as the ends are capable of engaging
the balls 274.

A holder assembly 276 may engage each of the balls
274. In one embodiment, each holder assembly 276 may
include a recessed end 278 to engage one of the balls 274.
As with the recessed ends 272 of the inserts 266 and 268,
the recessed ends 278 of the holder assemblies 276 may be
cone-shaped. It will be understood that the recessed ends

278 of the holder assemblies 276 may have a different shape



A retainer 158 for engaging the image intensifier tube 150 nmay be rotatably
coupled to the housing 154. It will be understood that the housing 154 and
tetainer 158 nmay be otherw se coupled to one another and to the optical
bench so long as the image intensifier tube 150 is selectably rotatable
relatiwe to.the optical bench. For exanple, the housing 154 may be
rotatably coupled to the optical bench and the retainer 158 fixably coupl ed .
to the housing 154. 14 In one
enbodi ment, the retainer 158 may be rotatably coupled proximte to a
rearward end 159 of the housing 154. |n2ihis enbodi nent, the retainer 158
may conprise a rounded slide 160. The rounded slide 160 may have a
circunference eri ghvrfiguedtbont lson lbag dfs t ibeceandal aaper tapeblB6 of
order to fit easily, but_not |oosely, and to be rotatable within the
central apertu?@giéB?Q the Rﬁilsb%7%nderstood that the retainer 158 may be

ot herwi se coupl ed t .t hg JusLAG. 1541wkt highet N aRe ofe thend nvspiion.

invention, the holder assemblies 276 may be adjustable
along the axis 262 of rotation of the support to control a
shifting torque of the mirror 250 relative to the optical
bench. A shifting torque is a torque necessary to shift
the mirror 250 between the night position 252 and the day
position 254. The desired shifting torque may be a balance
between allowing the mirror 250 to smoothly move between
the day and night positions and preventing the mirror 250
from accidentally moving between the day and night
positions.

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

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

The adjustment screws 282 may each include a smooth
bore section 284 press fit into smooth bore cavity 286 of
the bushing 280. The press fit prevents the support 260

from shifting from the axis of rotation 262 due to play in



As shown by FIGURE 6, the slide 160 may include a socket 166 sized to
frictionally receive the inage intensifier tube 150. The socket 166 nmay

have an aperture 167 through which the intensified i mage may be projected.
An alignnent pin 168 nmay extend fromthe socket 166 for engagenent with a
mati ng hol e (not shown) of the inmage intensifier tube 150. The alignnent

pin 168 may i ndex 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 alignreent pin 168 nmay al so i nsure that the

I mge intensifier tube 150 rotates with the slide 160. An insert 174

may be fitted thd cchieadeent nghel Mudhirige s tdrel aedlectadjoadtmemtt acirewk/2 in
proper relation to one another for engagenment with a plug (not shown).
The plug may p#®%ide power and control for the image intensifier tube 150.

ol i of nember 176, MHE 2 nark PO RERE S de PaeRn AR e

interfering wigé mypjecivde ah hleghfégpsséied 24808 ddntrol the angle

o 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 mirroxr 250 intercepts
the second optical axis 205. This adjustment will
vertically raise the intensified image at the reticle
assembly 58. Conversely, the alignment screw 288 may lower
the mirror 250 to increase the angle at which the mirror
250 intercepts the second optical axis 205. This
adjustment will vertically lower the intensified image at
the reticle assembly 58.

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, and gravitational effects.
Typically, the necessary reticle adjustment increases with
the distance to the target.
In accordance with one aspect of the present

invention, the reticle assembly 58 may allow for increased
adjustment of the reticle 300. This increase permits the

user of the sight 20 to aim the weapon 22 at more distant



will be understood that the plug nay be otherw se secured within the scope
of the invention. A | ocking device 177 may sel ectively secure the inmage
intensifier tube 150 relative to the optical bench. In one enbodi nent, the
I'ocki ng 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
housi.ng 154. The locking ring 178 may be tightened against the slide 160
to fixably secure the inage intensifier tube 150 between the slide 160 and
the optical bench. Conversely, the locking ring 178 nay be | oosened agai nst
the slide 160 to allow the inmage intens23ier tube 150 to be rotated between
the slide 160 and the optical bench. Accordingly, the slide 160 may be

rotated about theqgepsi cadjdtintentd Jfothet gkeithe BoBgRaynbensnéreisédigy 150
until any offset of the intensified inmage is vertical%i inline with the
$

center of the daspesinassbidbing cpmponeokiengfr thg IeBi aasanbly t5§hiened
agai nst the slide_160.t.0 secure.the,i e intensifier.tube 150 relative to
Che optical beRERES AL RN sckel| PR e SRiGR] MerFaregscahutdF oo
nmay then be adb§§agﬂgtébmﬁ§ﬁéﬁﬁg.|YAE68£§£n$ﬁ§,'d&&ﬁﬁﬂdﬂaﬂdsb&&genéédtﬁﬁt

reticle assenbly 58. n accordance wiih one aspect of the present

i nvention, a pbetextt vasiMadaw 3@ gt belesecabgembby a5pr djert instahtid@?2 of

t he i mage intensifiei tube 150." The #gkeqtion end 182 projects the
i ntensified i nBGBtES tﬁ‘érﬁé??%l%fa’él&ie) Ming crpp ctive wi ndow 180 ray
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dust, oils, andstémbli’kesthahs shown by FIGURE 11, the reticle assembly
58 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. The
bottom 306 of the housing 302 may have an extended aperture
308. The extended aperture 308 may be substantially square
in shape with rounded corners.

A 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
in shape and have an elongated aperture 332. The elongated
aperture 332 may be substantially rectangular in shape with

rounded corners.



are capable of interfering with the user's view of the imge. As
shown in FIGQURE 6, the protective window 180 may be sealed directly to the
projecting end 182 of the inage intensifier tube 150. The projecting end
182 may be a phosphorous screen. The protective w ndow 180 may be seal ed
to the.projecting end 182, a shoul der spaced apart fromthe projecting end
182, a spacer ring, or the like. The protective wi ndow 180 may be seal ed
with a known adhesive for optical surfaces or the |ike. The protective
wi ndow 180 shields the projection end 182 of the inmage 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

magni fied with |ittireeOlcrdes Hlddecryaweandy ORaGer bubb8anbhally parallel

edges 334 slidably engaging the ways 320 of the housing
302. The ways 320 function as control surfaces for the
cross slide 330. Accordingly, the cross slide 330 may
slide along the ways 320 between the first side 310 and the
second side 312 of the housing 302.

The cross slide 330 may have opposed ends 336 facing
the first and second sides 310 and 312 of the housing 302.
The ends 336 may be rounded to substantially conform to the
shape of the first and second sides 310 and 312. This
allows the cross slide 330 to slide toward the first side
310 until it is substantially flush with that side and to
slide toward the second side 312 until it is substantially
flush with that side. Accordingly, the cross slide 330 may
slide a maximum -distance within the housing 302.

A second slot 340 may be formed in the cross slide
330. The second slot 340 may be substantially normal to
the first slot 322. Accordingly, the second slot 342 may
extend between the third side 314 and the fourth side 316
of the housing 302. The second slot 340 may have an open
end 342, an opposité 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
viewing aperture 354. The viewing aperture 354 wmay be

substantially round in shape.



seftled within the si ght 20. The di stance between the projection end 182
and the collecting plane 184 may be varied by adjusting the thickness of
the protective window 180 or of a spacer ring. From t he i mage
ntensifier tube 150, the intensified i mage nay be propagated through the
ni ght channel 54 by one or nore optical conponents. For the enbodi nent
shown by FIGURE 2, the night channel may include a first lens set 200
di sposed al ong the optical axis 75 and a second | ens set 202 di sposed al ong
a second optical axis 205 normal to the optical axis 75. A ninety degree
prism 206 may direct an inmage beamfro2®the optical axis 75 to the second
optical axis 205. The first lens set 200 nay include a negative
convergi ng | ens 210The pwesid i 882diofer ghag teniscc]l 2hailde2 350 may have
17 .
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 wuntil it is substantially flush with that side.
Accordingly, the reticle holder 350 may slide a maximum
distance within the cross slide 330.
The projection 356 may include an intermediate section
362 and an enlarged head 364. The enlarged head 364 may
include a top recess 366 sized to receive the reticle 300.
The reticle 300 may be substahtially 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

patterns may be used that are capable of aligning the sight
20 with the target.



positive converging | éns 214. The second | ens set 202 may include a
positive diverging lens 216 and a positive converging lens 218. It should
pbe. understood that additional or disparate | enses may be used with the
first and second | ens sets 200 and 202. In accordance with one aspect
of the present invention, the | enses may be clanped in a direction

perpendi cular to their optical axis. Perpendicular clanping prevents the

| enses from noving along the optical axis during the clanping process.
Such novenent along the optical axis may distort the image of the scene at
the reticle assenbly 58. FI GURE 724 || ustrates one enbodi mrent of a

| ens assenbly 220 for housing | enses of the first lens set 200. As shown

by FIGURE 7, the | emsfiassemotyh?30snaydiaciesdmorrhuBan haysbegf @iad
having a central aperture 224. The central ggerture 224 all ows the_ image
2

of the scene tdnptbe headudft - t NERdowRt flie2 236 mnd S Wty ety frmn

| enses. The using.,222 e secured to th ptical, bench.with th
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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 1light 374 and the
status indicator 376 to be moved with the reticle 300. The
flex circuit 378 may extend from the reticle holder 350
down a groove 379 of the housing 302 of the reticle
assembly 58.

An annular cover 380 may clamp over the enlarged head
364 to secure the reticle 1light 374 and the status
indicator 376 in the first and second notches 368 and 370.
The cover 380 may include an aperture 384 substantially
matching the shape and size of the reticle 300. The
aperture 384 allows the reticle 300 to be viewed from the
eye piece 60 without interference from the cover 380.

A guide 1ring 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
secured in the housing 302 as long as the guide ring 390 is

positioned about the intermediate section 362.



t enses 210 and 212 at a desired distance fromone another. Lens 214 may be
positioned directly next to lens 212. The |enses 210, 212 and 214 and the
spacer 226 may be secured in the housing 222 with a known adhesive or the
I'ike. It will be understood that other methods may be used to secure the

| enses+-and spacer in the housing 220. For exanple, the |enses and spacer
may be secured in the housing 222 by retainers, |ocking rings, detents and
the |i ke capabl e of 18 clanping the

| enses and spacer together between ends of the housing 222. FI GURE 8

Il lustrates one enbodi nent of a cl anpi n@7assenbly 230 for clanping the |ens

assenbly 220 in a direction perpendicular to the optical axis 75. As shown
by FI GURE 8, the cl@hpi ggideseirhiyy3280mapyihalide eaagaldeps 232thaiedHina

surface 234 adagted to eng%%g a periphery 236 _of the | ens assenbly 220. The

clanp 232 nay B8 t3%Rf ehd Wdchecth® TRELFLAS heddern 35D20apat iduie t Hoe
clanp 232 and perjcie 300, may be adjusted. The guide 392 may be

substantially square in shape with rounded corners. The
corners wmay be rounded in conformance with a diameter of
the intermediate section 362. Accordingly, the
intermediate section 362 may fit substantially flush
égainst the corners of the guide 392 to maximize movement
of the intermediate section 362 in the guide 392.

The guide ring 390 may include an alignment pin 394.
The alignment pin 394 may engage a mating hole 396 formed
in one of the ways 320 of the first slot 322. The
alignment pin 394 may index the guide 392 with the extended
aperture 308 of the housing 302, the elongated aperture 332
of the cross slide 330 and the viewing aperture 354 of the
reticle holder 350. Accordingly, as the reticle holder 350
is moved within the cross slide 330 and the cross slide 330
is moved within the housing 302, the viewing aperture 354
continually overlaps the elongated aperture 332 and the
elongated aperture 332 continually overlaps the extended
aperture 308. As a result, an image may be projected onto
the reticle 300 no matter the position of the reticle 300
in the reticle assembly 58.

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

of Teflon. It will be understood that the intermediate



a stop 238. I n one enbodi nent, the clanp 232 may conpri se 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 periphery 236 of the
fens assenbly 220 may be the annul ar housing 222. In this case, the surface
234 may have a concave shape adapted to engage the annul ar housi ng 222.

The screw 242 nmay engage a threaded section 244 of the optical bench and
contact the brace 240 opposite the surface 234. The stop 238 nmay be a

section of the optical bench opposite the screw 242. The screw 240 may be
adjustable in the direction of the stop2§38 to secure the lens assenbly 220
wi thin the optical bench. It wll be understood that |enses 216 and

218 of the secvasheemOcmande sapsbsuceedrefl othaer meteriadenpppaike of
e e R B L A T sy yllrabe (1nt ey, under ot ood
direction perpendi cyl alodka nigheriSRF 0Rgls OpkkCaledidess 206 gaidesaripdzabove
in connection with FI GURE 8.
: 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 whexe 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 first push rod 420.

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

cross slide 330 at a desired position in the first slot 322



19 Referring back to FIGURE 2, the intensified i mage may pass from
the night channel 54 to the second mrror assenbly 66. As described in
nore detail below, the second mrror assenbly 66 nmay include a sw ngable
or flip-flop mrror 250 rotatable between a night position 252 and a day
position 254. In the night position 252, the mrror 250 may intercept the
second optical axis 205 of the night channel 54 to direct the intensified
image to the reticle assenbly 58. The reticle assenbly 58 may be di sposed
along a third optical axis 255. In one enbodinent, the third optical axis
255 may be nornmal to the second optical 28xis 205. In this enbodi nent, the
mrror 250 may intercept the second optical axis 205 at a forty-five (45)
degree angl e by dvexcomimg the disisf ioddthangerinmgs 12 hi Mheopbmbihatkos

255. In the day_positipn 254, the mrror 250 does not intercept _a third
optical axis Zég giﬁc FEFhRYsh 96 #8Ge 28t Lhe SRIELNTSH dife May6 akhowphbe

hr ough t h ' ; | | ¥;
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322 and may also retain the cross slide 330 at its desired
position in the first slot 322. The first push rod 420 may
be coupled to the azimuth adjusting screw 40 provided on
the exterior 38 of the sight housing 30.

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

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

Returning to FIGURE 11, a protective Qindow 430 may be
sealed to the reticle 300 in accordance with one aspect of
the present invention. The protective window 430 may
shield the reticle 300 from dirt that has settled within
the sight 20. As previously described, the term "dirt"

means soiling substances such as dust, oils and the like



M T ror assenbly 66. As shown by FIGURE 9, the second mrror assenbly 66
may i nclude a support 260 rotatably coupled to the optical bench. The
support 260 may rotate about an axis 262 normal to the third optical axis
255. The mrror 250 nmay be nounted to the support 260 for rotation about
the axis 262 Accordingly, the mrror 250 may swing or flip-flop between
the night position 252 (FIGURE 2) and the day position 254 (FI GURE 2).
An arm 263 may be coupled to the support 260 for rotating the second
mrror assenbly 66 between the night p03|t|on 252 and the day position 254.
The arm 263 may be 30 20 nechanically or
electrically coupled to the channel selector switch 39. As previously
descri bed, thetbatinaee capatieorlfsintentagingywith fithe mserf'isr yiewndf skbend
. . A . ni ah n
mrror assenblkgggg4agngh36régggi§ggoé9 their respective night and

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, the eye piece 60 may comprise a negative
diverging lens 440, a positive diverging lens 442 and a
positive converging lens 444. The lenses may be adjusted
relative to one another by a zoom ring 446 mounted on an
exterior of the eye piece 60. It will be understood that
additional or disparate lenses may be used for the eye
plece 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. In the

embodiment shown by FIGURE 2, the day channel 56 may



day positions. As best shown by FIGURE 10, a pivot assenbly 264 may be
fixably coupled to the support 260 to provide the axis of rotation 262. In
one enbodi ment, the pivot assenbly 264 may conprise a first insert 266 and
a second insert 268. The first and second inserts 266 and 268 nay be press
fit int'o opposite edges 270 of the support 260. The first and second

I nserts 266 and 268 may have opposed recess ends 272 in alignment with one
anot her. The outer edge of the recess ends 272 may be substantially flush
with the edges 270 of the support 260. A ball 274 may engage each of

t he recessed ends 272. I n one enbodi nengl the balls 274 may be sized to sit
In the recessed ends 272. In this enbodi nent, the recessed ends 272 nmay be
cone-shaped. Lhcbulik hesondegskaogribmt 4bbetoedeseet endsimdde nbyahaye a
di fferent shape_ or conflguratlon o) Ionc as the ends_are capabl e of
engagi ng t he bﬁhﬁst@%I opticalhader %enbﬁyf2¥6tnﬁ§n§ngﬁﬁeQéﬁﬂﬁﬁﬁ ahe

balls 274. e | t e y 6 ncl u
recessed end 2 §8€§de%§§geg§ge48 ﬁ%g E%Igﬁsgsiggngé %%% d % %%%%geﬁgends
272 of the insglbsg26ke i ¥bSprilkhe keessssd, ends A4nafnthe1bpbderass
assenblies 276 may be cone-shaped. It will be understood that the recessed

ends 278 of thwakobgedizposedl iadong7 g heaytiiade epuiddlerants skipebetween
the flrst lens set 452 and the second lens set 454,

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

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

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

of the day channel 56 at the reticle 300.



21 or configuration so long as the ends are capable of engaging the balls
274. I n accordance with one aspect of the present invention, the
ho) der assenblies 276 may be adjustable along the axis 262 of rotation of
the support to control a shifting torque of the mrror 250 relative to the
optical® bench. A shifting torque is a torque necessary to shift the
mrror 250 between the night position 252 and the day position 254. The
desired shifting torque may be a bal ance between allowing the mrror 250
to smoothly nove between the day and ni ght positions and preventing the
mrror 250 from accidentally noving be3een the day and ni ght positions.
I n one enbodi nent, the hol der assenblies 276 nmay each conprise a bushing
280 and an adj ust neAs stoew B2FIGURE lB¢ceshbedadhngnBFBt f olenenfagthy mae
ball 274 may be disposed _at an end of the adjustnent screw 282. The
bushi ng 280 mafomprise a housing 470 having a central aperture 472.

first annular frame 474 and a second annular frame 476 may

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 zrotate
about the circular lip 490 of the retainer 486. The
retainer' 486 may be threaded to engage a threaded section
491 of the housihg 470.

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

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



-be nmounted in the optical bench along the axis of rotation 262 of the
support 260. The adj ustnent screw 282 may engage the bushi ng 280 al ong
fhe axis of rotation 262. Each of the adjustnment screws 282 may be
threaded to adjustably engage the bushing 280. Accordingly, the

adj ustrent $crews 282 may be tightened or |oosened against the balls 274.
The shifting torque of the mrror 250 nay be controlled by regulating the
tension on the balls 274 caused by the adjustnment screws 282. The
adj ust ment screws 282 may each include a snooth bore section 284 press fit
into snooth bore cavity 286 of the bushBAg 280. The press fit prevents the
support 260 fromshifting fromthe axis of rotation 262 due to play in

22 the thread4%f thedurkrerd P8ocipgeinetagptbenenwitboubwdneszfering
Ref erring back Eg FIGURE 9. .the.second mrror assenbly 66 may include an

WBsORS RBREPSF fhEIRggFeration.

al i gnment screw

As shown best by FIGURE 14, the first prism 492 and
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 494 in concert, individually, or in some
combination.

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

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



-at which the mirror 250 intercepts the second optical axis 205. The

al i gnnent screw 288 may contact the back of the support 260. The alignnent
screw 288 nay raise the mrror 250 to reduce the angle at which the mrror
250 intercepts the second optical axis 205. This adjustnment wll
verticdlly raise the intensified inage at the reticle assenbly 58.
Conversely, the alignnment screw 288 may | ower the mrror 250 to increase
the angle at which the mrror 250 intercepts the second optical axis
205. This adjustnment will vertically |ower the intensified i mage at the
reticle assenbly 58. Wth the mirrdt 250 in the night position 252,
the intensified inage may be directed to the reticle assenbly 58. At the
reticle assenbRgcesdingdyi nreiadiifdne@fi #@@etwaya@@dpsgrevt5@80maﬁ rokatecl e

300 (FIGURE 11 crib nor e tail he re cl e, 300, pay
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the sight 20 to al e weapo st ant
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 f£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 against
the first annular frame 474.

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

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

configured for that weapon.



.23 targets. Adjustment of the reticle 300 may be increased by disposing
sliding conponents of the reticle assenbly 58 in slots with sidewalls that
formthe control surfaces for the sliding conponents. Accordingly,
‘addi ti onal space need not be set aside in the reticle assenbly 58 for
installing tontrol surfaces of the sliding conponents. FI GURES 11-12
illustrate one enbodi nent of the reticle assenbly 58. As shown by FlI GURE
11, the reticle assenbly 58 may conprise a substantially annul ar housing
302 with a substantially round inside surface 304 and a bottom 306. The
I nside surface 304 may include a first 3 de 310 and an opposed second si de
312. The inside surface 304 may also include a third side 314 and opposed
fourth side 316 betBWERE hk6 r—iévsgmatg@c@nes enkpdinery: pf 81mountimng

ext ended aper (TSI 150 b0 UBSPAR TSI 135 SHURPe 20nCondpe MeeRoPodhded
306 of the hots; he 300 albng Chat i v ahd Toart hat des 5is dnd Sl6 e
opposed side vednrri3ks anfitrstmiaoti 1532 stperd8dvely passooiavedswigh may
define the Op%9§§§L clamp 554 and a second foot 556 operatively
associated with a second clamp 558. Asg 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 560 of
the sight 20. A tab 566 may extend across the top 563 of
the first foot 552 in a direction substantially parallel to
the rail 562. A recess 568 may be formed in the £first
mounting section 564 to receive the tab 5686.

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

The second foot 556 may include a top 586 adapted to

engage a second mounting section 588 of the bottom 560 of



-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 in shape and have an el ongated aperture
332. The elongated aperture 332 may be substantially rectangul ar in shape
w th rounded corners. 24 The
cross slide 330 nmay have substantially parallel edges 334 slidably
engagi ng the ways 320 of the housing 302. The ways 320 function as
control surfaces for the cross slide 380. Accordingly, the cross slide
330 may slide along the ways 320 between the first side 310 and the second
side 312 of tHhhéosisghty BD2. A tab 590 may extend across the top 586 of

the second foot 556 in a direction substantially normal to
the rail 562. A recess 592 may be formed in the second
mounting section 588 to receive the tab 590.

A side 594 of the second foot 556 may be adapted to
engage the first edge 572 of the rail 562. An opposite
side 596 of the second foot 556 may be adapted to engage
the second edge 576 of the rail 562 in combination with the
second clamp 558. The second clamp 558 may be coupled to
the opposite side 596 of the second foot 556 by a locking
gscrew 598 and a nut 600. The locking screw 598 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 receiwve the nut 600.

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

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

the second mounting section 588 of the sight 20 by screws



-The cross slide 330 nay 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 conformto the shape of the first and second sides 310 and
312. . This allows the cross slide 330 to slide toward the first side 310
until it is ‘substantially flush with that side and to slide toward the
second side 312 until it is substantially flush with that side.
Accordingly, the cross slide 330 may slide a maxi mum di stance within the
housi ng 302. A second slot 340 may be fornmed in the cross slide 330.
The second sl ot 340 may be substantiall§7normal to the first slot 322.
Accordingly, the second slot 342 may extend between the third side 314 and
the fourth sidélB8i6 Bt whel rhauginferagpodritbasepong sndt cgublimyg Aevices

open o1, 542 120 BRPRRHASLS| SRS LENS, 342 G0 opneaed dvayle 349, A
ok ee Cobemy oo, EBERELY, % SRENA, ctpoinddad] aLposstgnery L0800
a projection 3wbenxttdredi Tepd r 962t hadb&ss 3&Pe adlnihdalbhy woawiled dmerthese
354. The vieg 28288 VR 3731 T "End B36R0 28" 1Y Rove sl TaBlEP hen
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 54 and 56 to become
unaligned.
After the feet and clamps feet are secured to the rail
562, the feet may be permanently secured to the bottom 560
of the sight 20. In one embodiment, the feet may be
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 is 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, prisms and other optical
components of the sight 20 may be made of BK7 glass which

igs relatively inexpensive and well known in the art. It



25 The base 352 of the reticle holder 350 may have substantially
paral |l el edges 358 slidably engagi ng 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 nay
be rounded to substantially conformto the shape of the third and fourth
si des 314 and 316. This allows the retié®Be holder 350 to slide toward the
third side 314 until it is substantially flush with that side and to slide
toward the fouritlsPgeundereherd that £heentdmsdlalqoppongsyswmaly beamadede.
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components include an anti-reflection coating to prevent
reflections from interfering with the image displayed on
the reticle assembly 58.

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

claims.



.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 adhesj ] n I t

Wi |l be understood that the reticle 300 may be ot herw 5igHE ﬂmfﬂm““ ﬁ“"
recess 366 within the scope of the invention. As prevtousl y difsctissed,
the reticle 300 may include the targeting pattern 301. The targeting
pattern 301 may be cross-hairs. It will be understood that other targeting
patterns nay be used that are capable of aligning the sight 20 with the

t ar get . 33 26 A first notch 368 and a
second notch 370 may be forned in the head 364. The notches 368 and 370
may extend fr o¥RAR ' ;'ﬂ'to an exterior 372 of the head 364. A

reticle light 374 n@y be d| sé&eéE%eré%m§¥¥§¥“g368

a support operable to mount a deflecting surface;
a pivot assembly fixably coupled to the support
to provide an axis of rotation of the support;

the pivot assembly including opposed recessed

ends;
a ball engaging each of the recessed ends;
a holder assembly engaging each of the balls;
each holder assembly including a recessed end;
and

at least one of the holder assemblies being
adjustable along the axis of rotation of the support to
contrel a shifting torque of the support relative to a

frame.

2. The channel selector of Claim 1, wherein each of
the holder assemblies is elongated and has longitudinal

axis coinciding with the axis of rotation of the support.

+

3. The channel selector of Claim 1, wherein each of
the holder assemblies is elongated and has longitudinal
axis substantially coinciding with the axis of rotation of

the support.

4. The channel selector of Claim 1, wherein the

deflecting surface is a mirror.
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-The reticle light 374 may illumnate the targeting pattern—301 during night
time use. A status indicator 376 may be di sposed in the second notch 370.
In one enbodiment, the status indicator 376 may acti vatenulwlumlnmmujﬂﬁr
of a low battery status. The reticle light 374 and the st Y 76
may be ‘light emtting diodes (LED). Power and control for the Fetfcl%e *

| ight 374 and the status indicator 376 nay be provided by a flex circuit
378. The flex circuit 378 allows the reticle light 374 and the status

i ndi cator 376 to be noved with the reticle 300. The flex circuit 378 may
extend fromthe reticle holder 350 down48 groove 379 of the housing 302 of

the reticle assenbly 58. An annul ar cover 380 may cl anp over the
enl arged head 364 tb.secUhe tdhanmeli cdelédrdnr 3%4 Qimin hg, stwitersimdthat or

376 in the first and secongd notches 368 and 370., The cover _38Q may | ncl ude
an aperture 38ﬁe§ﬁﬁ§t"’§nt‘?n&‘fﬁ yohattgﬁ - {Ple ?ﬁ&ﬁg‘blﬁd afd, ¢off tS??e g@%—‘?‘%?e

300. The apgkkime1 384 Qkéoﬁénér§h$f3&9|e 300 to be viewed fromthe eye
pi ece 60 without interference fromthe cover 380. A guide ring 390 may
be di sposed about the internediate section 362 of the projection 356. The

guide ring 390 may sit on the ways 320 of the first slot 322. |t wll be
under st ood that the®gui déRei righaRRraFeRecEoRer Af seCkaiur dd i HhehePEBREI ng

302 as long asaEQSmEE&d?uf&ﬂ&&f%%hﬂf&§§§§}iOned about the internediate

secti on 362.

a first insert pressed fit into the support; and

a second insert pressed fit into the support.

7. The channel selector of Claim 1, further
comprising the opposed recessed ends of the pivot assembly
each including a rim substantially flush with an edge of

the support.

8. The channel selector of Claim 1, further
comprising both holder assemblies being adjustable along
the axis of rotation of the support to control the

shifting torque of the support relative to the frame.

9. ' The channel selector of Claim 1, each holder
assembly further comprising:
a bushing mounted in a frame; and
an adjustment screw engaging the bushing along
the axis of rotation of the support to control the shifting

torque of the support relative to the frame.
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27 The guide ring 390 may include a guide 392 to define an area in
which the reticle holder 350, and thus the reticle 300, may be adjusted.

The guide 392 may be substantially square in shape|[p |E llﬂ“]ﬂ“ﬂ Hm ners.
The corners may be rounded in conformance with a diLuul ul

i nternkdi ate section 362. Accordingly, the t#nterredi"atd séction
362 may fit substantially flush against the corners of the guide 392 to
maxi m ze novenent of the intermedi ate section 362 in the guide 392.

The guide ring 390 may include an alignnent pin 394. The alignnment pin 394
may engage a mating hole 396 formed in%dne of the ways 320 of the first

sl ot 322. The alignment pin 394 may i ndex the guide 392 with the extended
aperture 308 of the housing 302, the elongated aperture 332 of the cross

slide 330 and the vigw n per 54 of the reticle holder 350
Accordi ngly, as theh§étigP§ hg%géﬁe SOSFQeﬁg9§d\ﬂ§nﬂQi%ﬂ% c? ossETRFFRET 330
and the cross &bﬁ?giESQQ;is noved within the housing 302, the view ng

aperture 354 continually overlaps the el ongated aperture 332 and the
el ongated aperture 332 ceachnbubhingvechppisime axteneadedpestite 308.aAs a

result, an im %oggx ggrggogggted onto

each adjustment screw comprising a threaded

section engaging the threaded cavity of the bushing to
control the ghifting torque of the support relative to the
frame and a smooth section press fit into the smooth bore

of the bushing.
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-the reticle 300 no matter the position of the reticle 300 in the reticle
assenbly 58. An internedi ate washer 396 may be disposed bet ween the

guide ring 390 and the reticle holder 350.
Wwasher 396 may reduce friction between the guide ri ngﬂmﬂ mﬂm Hﬂ 1““'
reticle hol'der 350. I n one enbodi nent, the interned at et washer 3896* may

be constructed of Teflon. It wll be understood that the |nterned|ate

28 washer 396 may be constructed of other materials capable of reducing
friction between sliding nenbers. A locking ring 398 nay secure the
guide ring 390, internediate washer 3962 reticle holder 350 and cross
slide 330 in the reticle housing 302. The locking ring 398 may be threaded
to engage threads 400 .of At ghahvedi sgledor Theommelkding ri ng 398 may be

' i nt wher h
tightened to a point eaesﬂpgbrt operable to mount a deflecting surface;

a pivot shaft fixably coupled to the support to
provide an axis of rotation of the support;

the pivot shaft including opposed ends extending
from the support;

a frame including a trough to receive each of the
ends of the pivot shaft;

the troughs extending in alignment with one
another on opposite sides of an aperture of the frame;

a plate coupled to the frame across each trough;

each plate contacting one of the ends of the
pivot shaft to control a shifting torque of the support

relative to the frame.

12. The channel selector of Claim 11, wherein at
least one of the plates is adjustably coupled to the frame

to control the shifting torque of the support.

13."' The channel selector of Claim 11, wherein each of
the plates is adjustably coupled to the frame to control
the shifting torque of the support.

14. The channel selector of Claim 11, wherein each of

the plates is coupled to the frame by a pair of screws.
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-réticle holder 350 and the cross slide 330 nove snDotth but—mot—eesely
within the reticle housing 302. As best shown by

spring el ement 410 may be disposed between an end of the cr{ﬂ@,’sﬂ%'ﬂ’ﬂﬁw}m,
-and the first side wall 310 of the housi ng 302. The first

410 may conprise a pair of springs 412. The springs 412 may bias cross

slide 330 away fromthe first side 310 of the housing 302. Simlarly, a
second spring elenment 414 nmay be di sposed between the closed end 344 of

t he second sl ot 340 and the base 352 of .the reticle holder 350. The second
spring el enent 414 may conprise a pair § springs 416. The springs 416 may
bias the reticle holder 350 away fromthe cl osed end 344 of the second sl ot

340 which is proximate to the third side 314 of the housi ng 302. A
first push rod 420 gmy c ac, r e osite t S S
412. The first pus%grodqg%o %%%ﬁgﬁgtgégegkggrl 1%?@‘453 dﬁgg%seggﬂ% t he
cross slide 33@urtHee stanptd sinat e 4Rty @iqv&‘éd veerogfdehenr tedughe
cross slide 330 by an end of the first push rod 420. The first push
rod 420 may be®3FuSEIHItY sdized o receine ﬁaespﬁgtbezplaﬁ@Sf wish puthpr od

420 may positi gp Ui Cho5Re S BRedA0i8019 WERIPU LS L Whddh LT ERE

frame.

16. The channel selector of Claim 11, wherein each
end of the pivot shaft extends above the surface of the

trough into contact with the plate.

-
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. 29 Dby 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 rmﬂmm““lﬁ"“tmﬂﬂ
-slide 330 at its desired position in the first slot 32

rod 420 may' be coupled to the azinuth adjusting screw 40 *prévi ded" or’® t He
exterior 38 of the sight housing 30. A second push rod 424 may
contact the reticle hol der 350 opposite the springs 416. The second push
rod 424 may contact an elongated strike plate 426 di sposed in the base 352
of the reticle holder 350. The el ongaté# 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. TThe feduridipleh channglisgapebecomptissiye relative to

a lens system for gathering an image of a scene;

a first channel operable to focus the image of
the scene at an image plane;

a second channel operable to focus the image of
the scene at the image plane;

a first channel selector, comprising:

a first support operable to mount a first
mirrox;

a pivot assembly fixably coupled to the
first support to provide an axis of rotation of the first
support;

the pivot assembly 1including opposed
recessed ends;

a ball engaging each of the recessed ends;

a holder assembly engaging each of the
balls;

each holder assembly including a recessed
end;

‘ at least one of the holder assemblies being
adjustable along the axis of rotation of the first support
to control a shifting torque of the first support relative
to a first frame;

a second channel selector, comprising:

a second support operable to mount a second
mirror;

a pivot shaft fixably coupled to the second
support to provide an axis of rotation of the second

support; -_—
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. the housing 302. The second push rod 424 may position th reticle hol der
I as

350 to a desired position in the second slot 340 by overcom ng the

sthe springs 416. The conbination of the second push rod
“springs 416 may allow the reticle holder 350 to be easi

AT L T A

the second slot 340 and may also retain the reticle holder 350 at Ats =«

desired position in the second slot 340. The second push

rod 424 may be

coupled to the el evation adjusting screw 42 provided on the exterior 38 of

the housing 30. Returning to FIGURE 11, a protecti

ve wi ndow 430 may

be sealed to the reticle 300 in accorda#®e wth one aspect of the present

I nventi on. The protective wi ndow 430 nay shield the reticle 300 fromdirt

that has settled within the stlght piGrot Ashafevi ausllyddagcropposed heards m
"dirt" means soiling substances such as dust, oils and the |ike

30 extending from the second support;

a second frame including a trough to receive

each of the ends of the pivot shaft;

the troughs extending in alignment with one

another on opposite sides of an aperture

frame;

of the second

a plate coupled to the frame across each

trough;

each plate contacting one ¢f the ends of the

pivot shaft to control a shifting torque
support relative to the second frame; and

the channel selectors operable

of the second

to rotated to

gelectively direct the image of the scene into the first or

second channel.

18. The multiple channel scope of Claim 17, wherein

each of the holder assemblies is elongated and has

longitudinal axis substantially coinciding with the axis of

rotation of the first support.

19. The multiple channel scope of Claim 17, wherein

the recessed ends of the pivot assembly and of the holder

assemblies are cone shaped.
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[y

that are capable of interfering with the user's view of the image at the

reticle 300. The protective w ndow 430 may di sposed—r—+the—i-ew-ng—

.aperture 354 of the reticle holder 350. The protective w ndow 430 nay be
‘'sealed in the viewing aperture 354 with a known adhesidﬂﬂ“ ﬂ" ) .ﬁﬂl"uﬂ
surfaces or the |ike. The protective wi ndow 430 s N @Ri300

&

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 fromdirt that has
settled within the sight 20. The di stank® between the reticle 300 and the
coll ecting plane 432 may be varied by adjusting the position of the
protective wi ndow 430 in the viewi ng aperture 354 of the reticle holder
350. As previously described, the inmage projected qonto the retjcle 300
may be vi ewed by th%ouseﬁ“% W%Wiﬁhshé%egi%@%?%&f IEgralF‘hé"enB}Bﬂi%‘fﬂt
shown by FI GU i.ec : agnify the imge of the reticle
300. In thi?%ﬁ%ﬁ%ﬁ&iﬁ%%aﬁ%ﬁéﬁé e%gggga 60 may conprise a negative
diverging | ens 440, a positfissuli ers@inty lbeesséd? 808 aiposi tthe cOIWE gi ng
| ens 444. The |l enses may be adjusted relative to one another by a zoom
ring 446 nount@épeeertn aderior of the eye piece 60. It wll be understood

that additional or disparate |enses_may, be used for..the.eye pLece 60,
Returning now to the fi r3t TS A%EE Iyp% ?S eﬁf]’tthel ¥'Pr o#ﬁ‘ioo%%s"r n

the day positigipd®f:.the image of the

21. The multiple channel scope of Claim 17, further
comprising the opposed recessed ends of the pivot assembly
each including a rim substantially flush with an edge of

the first support.

22. The multiple channel scope of Claim 17, further
comprising both holder assemblies being adjustable along
the axis of rotation of the first support to control the
shifting torque of the first support relative to the first

frame.

23. " The multiple channel scope of Claim 17, each
holder assembly further comprising:
a bushing mounted in the first frame; and
an adjustment screw engaging the bushing along
the axis of rotation of the first support to control the
shifting torque of the first support relative to the first

frame.
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,"scene 52 may be directed into the day channel 56. In the-enbedinent_shown
by FIGURE 2, the day channel 56 may

31

i nclude a 90 degree prism 450 to direct the image bean1tj’ ’ iumﬂﬂtﬂuual
saxis 255. A first lens set 452 and a second | ens set 45 y

in the ‘day ¢hannel 56 along the third optical axis 255. An alignnent ® *
el ement 456 may be di sposed along the third optical axis 255 between the
first lens set 452 and the second | ens set 454. The first |lens set 452 -
may include a negative converging |lens 460, a positive diverging |ens 462
and a collimating | ens 464. The second #éns set 454 may include a

collimating lens 466. The collimating | enses 462 and 466 may collimate the
i mage beamas it travels through the alignnent el enment 456. The | enses

of the first and segond % ns_sets 452 and 454 nmay be_secured._ jin | ens
assenbly as describé “ab 6% ?ﬂfEﬁﬁH%c?$%ﬁnﬁftﬂc?gélﬁﬁigfa%%e2+9n€urther
assembl i es for bhgrikifg.and second lens sets 452 and 454 may be clanped in
a direction perpendicular to the third optical axis 255 as described above
in connection w th Fl GUREa8h bushihg eacuprisiwme avi thremdedspaeitpfandea
resent
P smooth bore; and
each adjustment screw comprising a threaded
section engaging the threaded cavity of the bushing to
control the shifting torque of the first support relative
to the first frame and a smooth section press fit into the

smooth bore of the bushing.

25. The multiple channel scope of Claim 17, wherein
at least one of the plates is adjustably coupled to the
second frame to control the shifting torque of the second

support.

26. The multiple channel scope of Claim 17, wherein
each of the plates is adjustably coupled to the second

frame to control the shifting torque of the second support.

27. The multiple chamnnel scope of Claim 17, wherein
each of the plates is coupled to the second frame by a pair

of screws.

28. The multiple channel scope of Claim 17, the
second frame further comprising a cavity disposed across
each trough, each cavity sized to receive one of the plates
with a top of the plate substantially flush with a surface

of the second frame.
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. i'nvention, the alignnent el ement 456 may devi ate the—+mwage—ef—the—day

channel 56 into alignnment with the intensified inmge the night channel
.54 at the reticle 300. The alignnment el ement 456 ﬁ ﬁﬂ i Wlt&uﬂrlsn1
¢ Accordingly, the user may switch the sight 20 betwe J ne
and the day’'channel 56 w thout need of realigning the reticle 300. It
w Il be understood that the alignnent elenent 456 nay be used instead in

the night channel 54 to deviate the intensified image into alignment with
the i mage of the day channel 56 at the reticle 300.

32 As shown by FI GURE 13, the aligmgent el ement 456 may conprise a
housi ng 470 having a central aperture 472. A first annular frame 474 and

a second annul ar frzee 40e yltiEl«icGpossst isedge o rdlm aper twherais? of
the alignment el enent 456. The first annular franme 474 and the second
each end of the pivot shaft extends above the surface of

the trough into contact with the plate.

30. The multiple channel scope of Claim 17, further
comprising the first channel being a night channel and the

second channel being a day channel.
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s-annul ar frame 476 may rotate independently of one another and of the
housi ng 470. In one enbodi nent, the first annular franme 474 may
.nclude a circular recess 478 along an outside surface for receiving a
s*Circular |ip 480 of the housing 470. The first annular.LLQHE~éZﬂ_HEX_LQL$£e
about the circular lip 480 of the housing 470. An inside surface 482 o
the first annular frame 474 may abut an inside surface 49&m6EwﬂmeB&g g
annul ar frame 476. The second annul ar frane 476 may be sec
housi ng 470 by a retainer 486. The outside surface of th
frame 476 may include a circular recess 488 for receiving a
retai ner 486. The second annul ar frane%376 nay rotate about the C|rcular
lip 490 of the retainer 486. The retai ner 486 nay be threaded to engage a
t hreaded section 491 GHANNELhSELEGEOR 7H0R MULTﬁTkEfﬁHANNS%HﬁEQETfrane 474
may include a first prism492. The second annul ar frame 476 may include the
second prism494. I n one enbodinent, the first prism492 may have a fl at
back 496 and appanghed C 1 gegond prism 494 nmay have a flat back
500 and an angled face 502. Preferably, the flat backs 496 and 500 of the
first and second prThes i@gznaﬁxdn49\¢.yf dioeclonde amotrhannelc sedéictghy ,foxt ha

risnmse 492 and 4 r.ot at ubstantlall arallel. planes., This ma
gllom/the firsf® iﬁﬁggg 6ﬁﬁuﬁﬁ 592 &Hdacco¥dgnce withPofe “eibo imenty

of the invention, a channel selector may include a support

{(260) for mounting a deflecting surface (250). A pivot
assembly (264) may be coupled to the support (260) to
provide an axis of rotation (262). The pivot assembly
(264) may include opposed recessed ends (272). A ball
(274) may engage each of the opposed recessed ends (272).
A holder assembly (276) may engage each of the balls (274).
Each holder assembly (276) may include a recessed end
(272) . At least one of the holder assemblies (276) may be
adjustable along the axis of rotation (262) of the support
(260) to contreol a shifting torgque of the support (260).
In another embodiment of the invention, a pivot shaft (118)
may be fixably coupled to a support (114} to provide an
axis of gotation (116) . The pivot shaft (118) may include
opposed ends (120). A frame (110} may include a trough
(122) to receive each of the ends (120) of the pivot shaft
(118). The troughs (122) may extend in alignment with one
another on opposite sides of an aperture {112) of the frame
(110). A plate (128) may be coupled across each trough
{122) . Each plate {(128) may contact one of the ends (120)
of the pivot shaft (118) to control a shifting torgque of

the support (114) relative to the frame (110}.



33 494 to be placed in closely together without interfering with one

anot her during rotation. As shown best by FIGURE 14, the first prism
- 492 and the second prism 494 may be of the same power. |In this

enbodi nent, the first and second prisns 492 and 494 may have a conbi ned
power of zero when rotated opposite one another and a power of twi ce that
of either one when rotated parallel wl{l® one another. Rotation of one
prism relative to the other will deviate the. inmage along a straight |ine
at the reticle 300. Rotation of the prisns toget ill rotate the inmage
at the reticle 300. Accordingly, the inmage Qf th nel 56 may be
deviated to any point on the reticle by rot@ingjthe pri 492 and 494 in
concert, individually, or in some conbinati@p. Thg power of the
prisnms 492 and 494 may be varied dependi tdie desigf and configuration
of the sight 20. Prisns 492 and 494 ofsg er i1l allow greater

1

FIG.




defl ection of the imge beamat the reticle 300. Prisns 492 and 494 of a

| esser power will allow greater accuracy in deflecting the inage beam at
the reticle 300. As shown best by FIGURE 15, an adjustnent device 506
for rotating the first annular frame 474 may conprise a threaded screw 508
for engaging a plurality of teeth 510 fornmed on a periphery 512 of the
first annular frame 474. The threaded 21 ew 508 nmay i nclude an enl arged
head 514 at a top end and an fixed nut 516 at an opposed, €nd. The

t hreaded screw 508 may be positioned in operative relation' with the teeth
510 of the first annular frame 474 by recesses 518/’and l520 formed in

the housing 470. e Accordingly,
rotation of the threaded screw 508 nmay rotate (the fur§t a nul ar frame 474,
and thus the first prism 492. S E—
N
T
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A cl anpi ng assenbly 530 may be provided for fixably securing the first
annul ar frane 474 after the inmage has been aligned at the reticle 300. In
-one enbodi nent, the clanping assenbly 530 may conprise a brace 532 and a
"screw 534. The brace 532 may include a surface 536 adapted to engage the
peri phery 512 of the first annular frame 474. For the enbodi nent of Fl GURE
15, the surface 536 may have a concave/Bhape adapted to fit substantially
flush against the teeth 510 of the periphery 512. The screw 534 may
engage a threaded section of the frame 470 and contact the brace 532
opposite the surface 536. The screw 534 may be adjustable in the direction
of the first annular frame 474 to secure the brace 532 against the first
annul ar frame 474. Al t hough not shown by FIGUR@F@FQ:it Il be
understood that the second a31§I TrQ_may i icl'ude an adj ust ment

device for rotating tHELB?con g as described above in
connection with the firs annul:

{2 4 nal ly, a clanping
assenbly may be provided for /eCy , Ry ar frame 476 as
descri bed above in connectidf wiff o NSape 474. In
accordance with one aspect g he
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I nvention, the sight 20 nmay be nounted to the weapon 22 w th non-integral
menbers. The non-integral nenbers allow the sight 20 to be desi gned
i ndependently of the weapon 22. Accordingly, the sight 20 may be of a
modul ar , desi gn that can be nounted to a weapon 22 with non-integral nenbers
configured f'or that weapon. 35
FIGURE 16 illustrates one enbodi nent of4/8) nounti ng assenbly 550 for
nmounting the sight 20 to the weapon 22. As shown by FI GURE 16, the
nounting assenbly 550 nay conprise a first foot 552 operatively associ ated
with a first c 554 and a second foot 556 operatively associated with
a second cl anp 8. As described in nore detail below, the feet 552 and
gmsecured to a bottom 560 of the sight 20 and may

556 may be per naneht s
engage a —\\\

S —~178
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rail 562 of the weapon 22 with the aid of the clanps 554 and 558. It wll
be understood that the clanps may be reversed within the scope of the
.invention. The first foot 552 nmay include a top 563 adapted to
engage a first nmounting section 564 of the bottom 560 of the sight 20. A
tab 566 may ‘extend across the top 563 of the first foot 552 in a direction
substantially parallel to the rail 562/10A recess 568 may be formed in the .
first nounting 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 nmay be adapted to engage a
second edge 576 of the rail 562 in conbination with the first clanp 554.
The first clanp 554 may be coupled to the opposite side 574 of the first
foot 552 by a | ocking screw 580 and a nut 582. The |l ocking screw 580 may be
press fit into an aperture SBQFEEEng ot [
and extend fromthe opposite 74
proj ecting portion of the |ocking screw
nut 582.




36 the sight 20. A tab 590 may extend across the top 586 of the second
foot 556 in a direction substantially nornmal to the rail 562. A recess 592
may be formed in the second nmounting section 588 to receive the tab 590.

A side 594 of the second foot 556 nay be adapted to engage the first edge
572 of the raail 562. An opposite side 596 of the second foot 556 may be
adapted to engage the second edge 576 &d/ighe rail 562 in conbination with
the second clanp 558. The second clanp 558 may be coupled to the opposite
side 596 of the second foot 556 by a | ocking screw 598 and a nut 600. The
| ocki ng screw 598 may be press fit into an aperture 602 fornmed in the side
594 the second foot 556 and extend fromthe opposite side 596 of the second
foot 556. The projecting portion of the |ocking screw 598 nmay be threaded
to receive the nut 600. The | ocking screw 598 may include a brace 604
for engagenent with a recoil groove 606 of the rail 562. The brace 604 may
prevent the sight 20 fromsliding along the rail 562 in response to the

recoil of the weapon 22. 1n one enbodi nent, the brace 604 nay be forned
froma portion of the |ocking screw 598. The rail 562 may be a Weaver
rail as shown by FIGURE 16. It will be undgrsteod that faatBR? and 556 and

t he




cl’anps 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 nounting section 564 of the sight by a screw 608.
‘Simlarly, the second foot 556 may be initially coupled to the second
nounti rfg settion 588 of the sight 20 by screws

37 610. It wll be understood that pingi@nd coupling devices nmay be used

in the place of the screws 608 and 610. Preferably, the screws 608 and
610 are slightly | oose when the f are iQitially coupled to
the sight 20. This allows th ' 4 Ly when engaged to
the rail 562. The engagent t L  t recess 568 allows the
forward portion of the si 30 t p | cto rail 562. The
engagenent of the tab 5 |t N S lews t rearward portion
of the sight 20 to nov ormal to | Thi & mo nt prevents the
sight 20 fromtw sting/4r bingi ¢ e et 2 are secured to
the rail 562, which xtaus€ the n } //hz( | sghd\and 56 to
becomne py ™ VARG, U\7 N
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unal i gned. After the feet and clanps feet are secured to the rail 562,
the feet may be permanently secured to the bottom 560 of the sight 20. I n
.one enbodinent, the feet nmay be permanently secured with an adhesive and by
tightening the screws 608 and 610. It will be understood that the feet may
be ot herw s& permanently secured to the sight 20. The optical bench,
housi ngs, and frames of the sight 20 n&y0be nmade of al um num Al um num
may be preferred because it is |ightweight and relatively ] [
Additionally, alum numis easy to machine and finish. |
that the optical bench, housings, and franmes may be nmadg
of materials that are strong and |i ghtwei ght. The
prisms and ot her optical conponents of the sight 20 ray
gl ass which is relatively inexpensive and wel |l known n N
38 wll be understood that the optical conponents pgy
types of glass or polyners operable to transmt




t e i mage of the scene 52. Preferably, the individual conponents include
an anti-reflection coating to prevent reflections frominterfering with the

i mage di splayed on the reticle assenbly 58. Al t hough the present
‘invention has been described with several enbodinents, various changes and
nmodi fi chti ofis may be suggested to one skilled in the art. It is intended
that the present invention enconpass su®hdchanges and nodifications as fall .
wi thin the scope of the appended cl ai ns. BLACK LI NE COPY OF ANMENDVENT
TO BE MADE TO CLAI M5 OF SI NGAPORE APPLN. NO 9704168-5 WHAT | S CLAI MED
| S: 1. A channel selector, conprising: a support
operable to nount a deflecting surface; a Hhvot5ﬁ§senbly
fixably coupled to the support to provide an axis OP rotatyon o dhe
support; t he pivot assenbly includigg opip YﬁéﬁSRE /

ends; a ball engaging each of the r s ﬁ@g%~ 1

a hol der assenbly engagi ng each of the balls; (e négé%r
assenbly including a recessed end, and St p of the
hol der assenblies being 472
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adj ustabl e along the axis of rotation of the support to control a
shifting torque of the support relative to a frame. 2. The
channel selector of Caim1, wherein each of t he hol der assenblies is

el ongated and has | ongi t udi nal axis coinciding wwth the axis of rotation
of the Sudpport. 3. The channel selector of Caim1, wherein
each of t he hol der assenblies is el a63ated and has | ongitudi nal axi s
substantially coinciding with the axis of rotation of t he support.

4, The channel selector of daipl, wherein the defl ecting surface is
amrror. 5. The ch ele@bor of daim1, wherein the
recessed ends of the pivot assgh t he hol der assenblies are
cone shaped. 6. The{|lchais stor of Caiml, the pivot .
assenbly further conprising: st ins @[essle fit into

t he support; and d s6e8n gy essed fit into the support.




7. The’channel selector of Claim1, further conprising the opfé&ed =
recessed ends of the pivot assenbly each including a rimsubstantially

flush with an edge of t he support. 8. The channel selector of daim
1, further conprising. both hol der assenblie ei ng adj ust al ong 8;
axis of rotation of the support to control : te tofper

support rel atiive to.the franme, : 9. The channel selector of Caim1l
each hol der’ assenbly further conpr|5|ng a bushing nounted in a
frame; and ! “an’ adjustn@nt screw engagi ng the bushing al ong the

axis of rotatien-ofthe. supporti to control the shifting torque of the
support relative to the frame.™ 13 The channel selector of Caim9,
further conprising: each bushing conprising a threaded cavity and
a snmooth bore; and CHANNEL SFHECTPRISORe MULSGRPEE CEAPNESLI RECHETt hr eaded
section engaging the threaded cavity of the bushing to control the shifting
torque of the support relative to the frane and a snooth section press fit

into the smoot hderevet drhenBushisRAoSTRE

The invention may include a channel selector for a
multiple channel sight. In accordance with one embodiment
of the invention, a channel selector may include a support
(260) for mounting a deflecting surface (250). A pivot
assembly (264) may be coupled to the support (260) to
provide an axis of rotation (262). The pivot assembly
{(264) wmay include opposed recessed ends (272). A ball
(274) may engage each of the opposed recessed ends (272).
A holder assembly (276) may engage each of the balls (274).
Each heolder assembly (276) may include a recessed end
{272) . At least one of the holder assemblies (276) may be
adjustable along the axis of rotation (262) of the support
(260) to contreol a shifting torque of the support (260).
In another embodiment of the invention, a pivot shaft (118)
may“be fixably coupled to a support (114) to provide an
axis of rotation (116). The pivot shaft (118) may include
opposed ends (120). A frame (110) may include a trough

¢f122) to receive each of the ends (120) of the pivot shaft
(118). The troughs (122) may extend in alignment with one
another on opposite sides of an aperture (112) of the frame
{(110). A plate (128).may be coupled across each trough
(122} . Each plate (128) may contact one of the ends (120)
of the pivot shaft (118) to control a shifting torque of
the support (114) relative to the frame (110).

(Fig No. 10)
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11. CANCELEDf ¥ 12. CANCELED. 13. CANCELED. 14. CANCELED.

15 CANCELED. 16. CANCLED. 17. A multiple channel scope,
conpri si ng: a lens_s ten1f erin f scene;

a first £WK HINB COBY: NP% &eagglemﬁ mage plane;
a second channel operable to focus t he i mage of the scene at _the image
plane; CLAIMS aOF r SINGAPORE cRRPLN . c N i 9704168-5 a

first support operable to mount a first mrror; a pi vot
assenbl Yy fi xXAHAT B e

ke first support to provi de an axis of

rotation of the firSt.§“&ﬁ¥Hﬁel selector, compriB€ngkvot assenbly including
opposed recessed ‘ends; bal | “engagi ng _each,of the_recessed

ends; z@Iﬁﬂnﬂﬂrtﬂﬁﬂﬁﬁﬁb}eeﬁ@a@PH& edcAebierhéngapyLiace;

each hol der assenbly inGluding S dnfAS $a%a81¢ coupled to the sa@bpbe@st one
of the hol der assenblleghbelng adjussgb l e al gn ﬁe axi s of ro?g$|on of the
first supporto provide an axis of rotation of t e support;

the pivot assembly including opposed recessed

ends;
a ball engaging each of the recessed ends;

a holder assembly engaging each of the balls;
each holder assembly including a recessed end;

and
at least one of the holder assemblies being

adjustable along the axis of rotation of the support to
control a shifting torque of the support relative to a

frame.

2. The channel selector of Claim 1, wherein each of
the holder assemblies is elongated and has longitudinal
axis coinciding with the axis of rotation of the support.

3. The channel selector of Claim 1, wherein each of
the holder assemblies is elongated and has longitudinal
axis substantially coinciding with the axis of rotation of

the support.

4, The channel selector of Claim 1, wherein the

deflecting surface is a mirror.

-

5. The channel selector of Claim 1, wherein the
recessed ends of the pivot assembly and of the holder
assemblies are cone shaped.

6. The channel selector of Claim 1, the pivot
assembly further comprising:
a first insert pressed fit into the support; and
a second insert pressed fit into the support.

I




to contrel a’shifting torque of the first support relative to a first
frame; a second channel selector, conprising: a
second support operable to nount a second mrror; a pivot
shaft fixably coupled to the second support to provide an axis of rotation

of the second support;The channel seledtt® Rifvellashalll, foekthdrng opposed
ends extending fromthe second support;

a.second fr
i ncl udi ng a SPEREGHSIRM rlide| RP ?ﬁCQﬁﬁ§4ﬂﬁﬁgsontﬁBepP§3?%sﬁ5F??gH§
the troughs gxdenth@Duding!d arifedupdtiadntdng 13ndlheh enthppasetigesofies of an
aperture of the second frane; a plate coupled to the frane

across each th@ugppport. each plate contacting one of the

ends of the pivot shaft to control a shifting torque of the second support

relative to the second frarneg; aqp ¢hannel Sﬁ#egtors oper abl e
U ht's

to rotated to sel®cti vEl§ HIMNG tsf?elei%&eoﬁ I&ﬁﬁ‘éms &éné the first or

second chann@mprising Y¥éth Hildey tagyeammbirandeingopdjobtébaenmaldngwher ein
each of the hol'der, assenblies, is %égi ated an Qas Io%giaughnal axi s
subst anti al 1R AREF RhFArIHIThOLRe Fupport to contro <

shifting torque of the support relative to the frame.

9. The channel selector of Claim 1, each holder
assembly further comprising:
a bushing mounted in a frame; and
an adjustment screw engaging the bushing along
the axis of rotation of the support to control the shifting
torque of the support relative to the frame.

10. The channel selector of Claim 9, further

comprising:

each bushing comprising a threaded cavity and a
smooth bore; and

each adjustment screw comprising a threaded
section engaging the threaded cavity of the bushing to
control the shifting torque of the support relative to the
frame and a smooth section press fit into the smooth bore
of the bushing.

11. CANCELED.
12. CANCELED,
13. CANCELED.
14. CANCELED.
15. CANCELED.
16. CANCELED.

_—
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rotation-of t'he first support. 19. The mul tipl e channel scope of
Claim 17, wherein the recessed ends of the pivot assenbly and of the hol der
assenbl i es are cone shaped. 20. The multiple channel scope of O aim
17, the pivot assenbly further conprising: a first insert pressed
Ikt ;ntotthe fir§p7§ugpq&n§f¥1% channel Fc@pﬁecaaﬁprmsﬁng:pressed fit into
e first support. : e ti channel _sco of a] .
further conprising the AR Y S éd% BT3P AR bﬁ“gg? 35%%%&%%1%
i ncluding a rim subst gnt#atdty dHasslelwioperabledge @bctbethér shageppdrt .

22. The multiple channel scope of aim 17, further conprising both hol der
assenbl i es BethFRRREFE HNadqy €ixis of rotation of the first support

to control the shifting d&ddtie Harinfed ©bpeFabseppor focakathgeinagehet first

frane. 23. The multiple channel scope of Caim 17, each hol der
assenbly furthrrsedprakithp image planei pyushing nounted in the first
frame; and a B 445 tdRHn eIC ls@Weeeayi BempResbhghi ng al ong the

axis of rotation of the first_ support to.contro] .th .
a firéﬁjsupport operaLle go mount a first

mirror;
a pivot assembly fixably coupled to the

first support to provide an axis of rotation of the first

support;
o the pivot assembly including opposed
recessed ends;
a ball engaging each of the recessed ends;
a holder assembly engaging each of the
balls;
each holder assembly including a recessed
end;
at least one of the holder assemblies being
adjustable along the axis of rotation of the first support
to control a shifting torque of the first support relative
to a first frame;
a second channel selector, comprising:
N a second support operable to mount a second

mirror;

a pivot shaft fixably coupled to the second
support to provide an axis of rotation of the second
support; _

the pivot shaft including oppoged ends
extending from the second support;

a second frame including a trough to receive
each of the ends of the pivot shaft;

the troughs extending in alignment with one
another on opposite sides of an aperture of the second
frame;

a plate coupled to the frame across each

A L

trough;



shifting:-tordue of the first support relative to the first frame.
24. The mul tiple channel scope of Caim23, further conprising:

each bushing conprising a threaded cavity and a snoot re; _and
each adj ust ment screw conpr¥dfth@iatieh Pof QggggﬁnﬁnaﬁeothQSded

cavity of theipsishsRgrt ots adriitol e sHiifittiinkg toegtee odf theesbtoatl support
relative to the first frame and a snooth section press fit into the snooth

bore of tHe BURPPHy. relative ko thp SRAMDIIFDEINALE scope of daim 17,

}Nher ein at | ea8f Oﬂe 0%11% f&ﬁ:@ép%él%?ﬁﬂssto@dmba@unbedotattaaetsecond
rame to control the shifting torque of the second support , 26.
nul ti pl e chaP@EeCkEvpbY 0‘111@%? nhhey MRS é&n @&CRC&P% FIB%BI Lhesfigst or
adj ust ably cgapbred &9athe) second frame to control the shifting torque of
t he second support. 27. The multiple channel scope of Caim 17
wherein each of the plates is coupled to the second frame by a pair

18. The multiple channel scope of Claim 17, wherein
each of the holder assemblies is elongated and has
longitudinal axis substantially coinciding with the axis of

rotation of the first support.

The

19. The multiple channel scope of Claim 17, wherein
the recessed ends of the pivot assembly and of the holder
assemblies are cone shaped.

20. The multiple channel scope of Claim 17, the pivot

assembly further comprising:
a first insert pressed fit into the first

support; and
a second insert pressed fit into the first

support.

21. The multiple channel scope of Claim 17, further
comprising the opposed recessed ends of the pivot assembly
each including a rim substantially flush with an edge of
the first support.

C

22. The multiple channel scope of Claim 17, further
comprising both holder assemblies being adjustable along
the axis of rotation of the first support to Zontrol the
shifting torque of the first support relative to the first

frame.

23. The multiple channel scope of Claim 17, each
holder assembly further comprising:
a bushing mounted in the first frame; and
an adjustment screw engaging the bushing along

the axis of rotation of the first support to control the
control the

T O



of screws. * 28. The nultiple channel scope of Oaim17, the second
frame further conprising a cavity di sposed across each trough, each cavity

si.zed to recgiye.one of the plates_wth top.of ¢t R.a S pally
flush with ﬁﬁéﬁﬁﬁgetSFqPﬁeoge %dfzrstat}méj’hppcort re}gil'?}ﬁett‘rér'uli | pltfggrgﬁannel
scope of C sramé7, wherein each end of the pivot shaft extends above the
surface of the trough into contact with the plate. 30. The nultiple

channel scope of daim17, further conprising the first channel being a
ni ght channel ang4t heTkecoalt bbb ncharres Ngoopayyfolddriel 23, further

conprising:

each bushing comprising a threaded cavity and a
smooth bore; and

each adjustment screw comprising a threaded
section engaging the threaded cavity of the bushing to
control the shifting torque of the first support relative
to the first frame and a smooth section press £it into the

smooth bore of the bushing.

25. The multiple channel scope of Claim 17, wherein
at least one of the plates is adjustably coupled to the
second frame to control the shifting torque of the second.

support.

26. The multiple channel scope of Claim 17, wherein
each of the plates is adjustably coupled to the second
frame to control the shifting torque of the second support.

27. The multiple channel scope of Claim 17, wherein
each of the plates is coupled to the second frame by a pair

of screws.

28, The multiple channel scope of Claim 17, the
second frame further comprising a cavity disposed across
each trough, each cavity sized to receive one of the plates
with a top of the plate substantially flush with a surface
of the second frame. -

29. The multiple channel scope of Claim 17, wherein
each end of the pivot shaft extends above the surface of
the trough into contact with the plate.

30. The multiple channel scope of Claim 17, further

comprising the first channel being a night channel and the
second channel being a day channel. -

L



