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l'RETICLE ASSEMBLY FOR OPTI CAL SI GHT TECHNI CAL FI ELD OF THE IN&ENﬁ@h&ﬂHhé{
present invention relates generally to optical systens, and nore

~ fakticularly a reticle assenbly for an optical “system BACKGRCLmIﬂEﬁgTHE

I NVENTI ON Day/ ni ght sights would typically be used by mlitary and | aw

enf orcenment personnel to ai mweapons used in both day time and night tine
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 i mage of a target
into the day or night channel. In a day/night sight, the objective |lens and
the eyepiece may be tel escopic to provide a nagnified i mage of the target.
The day channel generally uses anbient |ight to generate an i nage of the
target. The image nmay be projected to the reticle during day tinme use to
be viewed by the user. The night channel generally includes an inage
intensifier to generate an illum nated inage of the target. The illum nated
i mge may be transmtted to the reticle_during night tine use to be viewed
by the user. The reticle may include &arklngs for aimng the weapon.

RETICLE ASSEMBLY FOR OPTICAL SIGHT

TECHNICAL FIELD OF THE INVENTION
The present invention relates generally to optical
'systems, and more particularly a reticle assembly for an

optical system.

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 conditiomns. Typically, a day/night
sight includes an objective lens, a reticle and an eyepiece
in seriés with parallel day and night chgnnels. A channel
selector may be used to alternatively direct an fmaQe 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 chanﬁel generally uses ambient light
to generate an image of the térget. 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 imege of the target.
The illuminated image may be'transmittea to the reticle
during night time use to be viewed by the user. The

reticle may include markings for aiming the weapon.
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"2 The reticle may be nounted in an adjustable reticle assenbly. The reticle
assenbly allows the reticle to be adjusted to conpensate for w nd speed,
Wind direction and gravitational effects. O ten, however, the reticle
is adjustable only over a small area in a reticle assenbly. Consequently,
the reticle cannot be adjusted to conpensate for gravitational effects over
| ong di stances or higher w nd speeds. 3 SUMVARY OF THE | NVENTI ON
Accordingly, a need has arisen in the art for an inproved reticle assenbly.
The present invention provides a retixle assenbly that substantially

el imnates or reduces the disadvantages and probl ens associated with prior
reticle assenbl itge HdkPELOT AaPCdMndudital pigsant adjumddie retibtlel e
assenbly may conprise a housing having a first slot fornmed along an inside
surface by assfeimislty setThé vppisileg asisemblat [sllawe EhestefiigtlardP eReend
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gravitational effects. Ooften, however, the reticle is
adjustable only over a small area in a reticle assembly.
Consequently, the reticle cannot be adjusted to compensate
for gravitational effects over long distances or higher

wind speeds.
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“cross slide may be disposed in the first slot. The cross slide may include
opposi ng edges engaging the first set of opposing side walls. The cross
Sli.de may slide between the first side and the second side of the inside
surface. The cross slide nmay include a second slot fornmed by a second set
of opposing side walls substantially normal to the first set of opposing
side walls. The second slot may extend between a third side and a fourth
side of the inside surface of the housing. The cross slide nmay include an
el ongated aperture formed in the second slot. A reticle holder may be

di sposed in the second slot. The ré€ticle holder may include opposing
edges enga%éﬂ@ggﬁggﬁgﬁﬁ%E#@Eé?ﬂgugﬁposing side walls. The reticle hol der
may slide d the fourth side of the inside surface.
The reticle holdeirdifyly, nal utked ahaw edtDgeRPdrd Uthe Aurtet Eoke amy be
coupled to the reticle holder in alignnent with the view ng aperture.

The vi ewi ndmprovedr aetiyley asisgpbilye eThigyRrafiferinantoion Hreyidas 4

i de, which [ | : d ' .
Cechni cal nasmclsoassanbly, ERAE] SEBRRRREL 4y OfLiHERRERS 08 cedeLd ot
i mproved. r @ieCl @iasfMloages and problems associated with prior

reticle assemblies.

In accordance with the present invention, a reticle
assembly may comprise a housing having a first slot formed
along an inside surface by a first set of opposing side
walls. The first slot may extend between a first side and
a second side of the inside surface. The housing may
include an extended aperture formed in the first slot. A
cross slide may be disposed in the first slot. The cross
slide may include opposing edges engaging the first set of
opposing side walls. The cross slide may slide between the
first side and the second side of the inside surface. The
cross slide may include a second slot formed by a second
set of opposing side walls substantially normal to the
first set of opposing side walls. The second slot may
:extend between a third side and a fourth side of the inside
surface of the housing. The cross slide hay include an
elongated aperture formed in the second slot. A reticle
holder may be disposed in the second slot. The reticle
holder may include opposing edges engaging the second set
of opposing side walls. The reticle holder may slide
between the third side and the fourth side of the inside
surface. The reticle holder may include a viewing
aperture. A reticle may be céupled to the reticle holder
in alignment with the viewing aperture. The viewing

aperture may overlap the elongated aperture of the cross
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I'n particular, the reticle may be adjustable over a large area in the
reticle assenbly. Accordingly, the reticle may be adjusted to conpensate
for zhi gh wind speeds and gravitational effects over |ong distances. Still
anot her inportant technical advantage of the present invention includes
providing a relatively small reticle assenbly having a reticle adjustable
over a large area. In particular, sliding conponents of the reticle
assenbly may be disposed in slots with side walls that formthe contro
surfaces for the sliding conponents. Accordingly, additional space
need not be set aside in the reticle assenbly for installing control

surfaces of _t sliding,.c n h teggg; a %%Q&§ﬂ§§ e |
readily appg'rlg'%e’t oggrglghskl M eg’%%lt e g&? fromr?%éedf% oW ng f%urr'eé?
.descripti onspusdmdy.cl ai ns. 5 BRI EF DESCRI PTI ON OF THE DRAW NGS For a

more conpl ete understandi ng of the present invention, and the advantages
t her eof , referend@bortf? natechnichd f rdvanpagaescpt i 5het alRresent

conj unct! on L e, AeaMPANY RO 5 A NGR 1l et FURRE dolsung! o
In particular, the reticle may be adjustable over a large
area in the reticle assembly. Accordingly, the reticle may
be adjusted to compensate for high wind .speeds and
gravitational effects over long distances. |

Still another important technical advantage of the
present invention includes providing a relatively small
reticle assembly having a reticle adjustable over a large
area. In particular, sliding components of the reticle
assembly may be disposed in slots with side walls that form.
the control surfaces. for the sliding components.
Accordingly, additional space need not be set aside in the
reticle assembly for installing control surfaces of the
sliding components.

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

‘descriptions,’ and claims.
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sight mounted to a weapon in accordance with one enbodi nent of the present
invention; FIGURE 2 is a schematic drawi ng of the optical conponents of the
sight of FIGURE 1; FIGURE 3 is a perspective view of a mrror assenbly for
selectively directing light into the day or night channel 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 view of a nounting system for an i mge
i ntensifier tube of the night channel of the sight of FIGURE 1; FIGURE 6 is
a cross sectional view of the nountinrg systemfor the inmage intensifier
tube of FIGURE 5. FIGURE 7 is a perspective view w th portions broken away
of a ho“Si@ifﬁflﬂ%33ﬂ#ﬂfidﬂﬂﬁﬁ§iﬁﬁ—ﬁﬂ$§§ﬁéﬁn of FIGURE 1; FIGURE 8 is a
_cross sectional view ol a clra ng ass for securing the | ens housing
of FIGURE 7; Fl GdRE 2 isore passiEinitie/ e widdysfaralirig r of askenipgnedeartt
selectively directing the image of the day or night channel to a reticle
assenbl y ofinMeRtdiQiht ¥rdFrEsrRAvariageE therect crerEeseree odsl Re®w of

the mrror m%ﬁ%e%l )éhgf fgh.%&‘?ng description taken in conjunction with

the accompanying drawings, in'which:

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

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

' FIGURE 3 is a perspective view of a mirror assembly
for seléctiveiy 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 1s an exploded view of a mounting system for
an image intensifier tube of the night channel of the sight
of FIGURE 1;

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

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

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

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

FIGURE 10 is a cross sectional view of the mirror

assembly of FIGURE 9;
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FIGURE 11 is an exploded view of the reticle assenbly of the sight of
FIGURE 1; FIGURE 12 is a top plan viewwth portions broken away of the
reticle assenbly of FIGURE 11; FIGURE 13 is a top plan view of an al i gnnment
el enent of the sight of FIGURE 1; FIGURE 14 is a perspective view of a pair
of prisms of the alignnment el ement of Fl GURE 13; FIGURE 15 is a cross
sectional view of the alignnent element of FIGURE 13; and FIGURE 16 is an_
expl oded view of a nounting assenbly of the sight of FIGURE 1. 7

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 now

reror to 11 ke paf ESURR SaoRBuR™: REPLSVRRG M BN or BplrR Il IR

perspecti veofi eheokightublfi plreurizannel sight 20 for aiming a weapon 22.
The nul ti pl e channel ht 20 may be used by persons such as | aw
enf or cement and WGW&%%@%M@ phani v e evivdn mar tions hickan vy

of the reticle assembly of FIGURE 11;

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

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

FIGURE 15 is a cross sectional view of the alignment
element of FIGURE 13; and

FIGURE 16 is an exploded view of a mounting assembly
of the sight of FIGURE 1.
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“conditions. The weapon 22 may be a rifle or any other type of weapon system
that fires an ainmed projectile or aimed beam such as a laser. The nmultiple
.Channel sight 20 may al so be used for surveillance when not nounted on the
weapon 22. In one enbodi nent, the multiple channel sight 20 may be a
day/ ni ght sight that can be operated in day and night conditions. As shown
by FIGURE 1, the day/night sight 20 may include an objective | ens assenbly
24 at a forward end 26, a body section 28 covered by a housing 30 and an
eye piece 32 at a rearward end 34. used herein, the term"forward"
de5|gnates a direction toward an object to be observed and the term
"rearward" ' t &ﬁﬁ@ﬁégﬁ%ﬁgéﬁﬁﬂgﬁg¢ﬁ&§%Of t he day/ ni ght sight 20.
Controls 3 may be di sposed on an
exterior 38 of trhg bQE%bEQeéOen@é&iﬁéﬁQEYthE&e%’ﬂéééﬂ@ Rfrerteidwaied at
the top of the housing 30 so that they may be reached and mani pul ated with
ei t her handtef adhantsges aréendest durdlersrnoed| By negfemwingimiemeln degre f yi ng

enbossnent ha | | ow._t se 8 readily distingquish be en the
control s B%e%ﬁlb'hgt%a\ﬁgc’g@i#eeifig of the é.rng.ngs, q.n whlcf'n.wellr]ce

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 forward end
‘26, a body section 28 covered by a housing 30 and an eye

-'piece 32 at ‘a rearward end 34. As used herein, the term
"forward" designates a direction toward an object to be
observed and the term "rearward" designates a direction
toward a user of the day/night sight 20. _

Controls 36 for operating the day/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 mahipulated with
either hand of the user. Individual controls may have

unique identifying embossments that allow the user to



*A thannel selector switch 39 may al so be di sposed on the exterior 38 of the
housi ng 30. As described in detail below, the channel selector switch 39
Jmy operate a channel selector to direct an inmage of a scene through one of
t he channels of the sight 20. An azinuth adjusting screw 40 and an

el evation adjusting screw 42 for bore sighting corrections may al so be

provi ded on the exterior 38 of the housing 30. The azinuth adjusting screw
40 al l ows bore sighting to be adjusted for wind speed and direction. The
el evation adjusting screw 42 allows hore sighting to be adjusted for
gravitational effects. A protective e guard 44 may be provided at the

rearward end 34 of the sight 20. The protective eye ard 44 be shaped
to fit aroff@dy deringljsh geﬁf”é\%‘mt B9 '%#Jf%rﬁ%}%{%%%lﬁﬁ%g with
the user's gjgw of the image generated by the sight. The protective eye
guard 44 also prevents light generated by the sight 20 from being visible
out side the sighi antdBURELEctdt ustiaths30ptayala lsonbenetitspdsad are

enbodi nent of the day/night sight 20. The objective |ens assenb 24 may
col | ect an thea@XtETri®rs@8nef thge hoMgde A9 ecthit dcﬁ/s‘ilﬁi"%ij’ébt‘#%’r]ens

Soser 2 e Tl R LAY G888 el n3) Gpotacera ippnely o0
intensify thaddmge 0 dbpescean. imdge bt ansidenad thmyryh 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 ey.e 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 iight generated by the sight 20 from being
visible outside the sight 20.

FIGURE 2 illustrates optical components for one
embodiment of the day/night sight 20. The objective lens
assembly 24 may collect an image of_a scene. The image
collected by the objective lens assembly 24 may be directed
into a night channel 54 or a day channel 56. As described
in detail below, the night channel 54 may electronically
intensify the image of the_séene. 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.
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“may be projected onto a cormon reticle assenbly 58. There, the inmage may be
vi ewed by the user through an eyepi ece 60. 9 As al so described in detai
bel.ow, the day channel 56 nmay relay the image of the scene onto the reticle
assenbly 58. There, the user may view the image through the eyepi ece 60.
The day/ ni ght sight 20 may include a channel selector to alternatively
direct the image of the scene into the night channel 54 or the day channel
56. I n one enbodi ment, the channel selector may include a first mrror
assenbly 64 and a second mirror assenply 66. In this exanple, the first’
mrror assenbly 64 may be di sposed between the objective |lens assenbly 24

d t th dd Th
resendly 88 Alphiafried et LaPRon £RE Rrgh e el P Cimael s
and the retiqhe %?:%e'lma)gé%f £e0Bes cl?&'&ﬁftl'(éqqte@ﬂ@@ i) My

be provided fof nounting the optical conponents in the sight 20. The
opti cal beftereny the wseromagovéewr bhesivaget hbroughethel eyepirceresd.to

bat huays, | ocos SHE CaYd TOREN FGaNFoRISBAN M IINE b A ARTRTISE | 1 a
proper spatial;ielatieively Wl!r'teclee ﬂﬂyeitﬁéggdotfha\ihe scene 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
the design of the optical bench will vary with the
configuration and the optical components of the sight 20.

In FIGURE 2, the night channel 54 is located above the
day channel 56 when the sight 20 is in an upright position.
It should be understood that the sight 20 may be configured
with the day channel 56 positioned above the night channel
54. Additionally, the day channel 56 may be positioned
along side the night channel 54.

The objective lens assembly 24 of the sight 20 may be

a variable zoom assembly or a single field of view
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"the design of the optical bench will vary with, the configuration and the
optical conponents of the sight 20. In FIGURE 2, the night channel 54 is
Jocated above the day channel 56 when the sight 20 is in an upright
position. It should be understood that the sight 20 may be configured with
t he day channel 56 positioned above the night channel 54. Additionally,

t he day channel 56 may be positioned al ong side the night channel 54. The
objective |l ens assenbly 24 of the sight 20 nay be a variable zoom assenbly
or asingle field of view 10 asseqbly. For a vari abl e zoom enbodi nent,
the objective lens assenbly 24 may include a plurality of |enses positioned

al ong an onileake 2yl S W d NACCHARNGEN LnERNER ONlale PLBELLESveL Ne

radi us of curv of "a”l ens W I'néd as positive If e center of

curvature liéssregsyenslpl 12de hops omelude!l e pehrakfitps ofgalensesf the
center of curvature lies forward of the lens along the optical axis. A lens
will be defporitbenednsérgingni Prticalexisci8i-ng PovrFCAEdRREe pHi bl el
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virtual foGSLl be defined as positive if the center of curvature lies
| rearward of the lens and will be defined as negative if the
center of cﬁrvature 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 posiﬁive'diverging lens 86 and a focusing lens
88. It should be understood that additional or disparate
lenses may be used within the sight 20 in accordance with
the present invention.

‘ From the objective 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 throggh 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



"For the enbodi ment of FIGURE 2, the objective |lens assenbly 24 may incl ude
an objective lens 80 followed by a positive converging lens 82, a pair of
Jhegative diverging | enses 84, a positive diverging lens 86 and a focusing

|l ens 88. It should be understood that additional or disparate | enses may be
used within the sight 20 in accordance with the present invention. Fromthe
obj ective lens assenbly 24, the inmage of the scene passes along the optical
axis 75 to the first mrror assenbly 64. As described in nore detail bel ow,
the first mrror assenbly 64 may include a swingable or flip-flop mrror
100 rot at abl e between a ni ght positiﬁﬁ 102 and a day position 104. In the

ni ght position 102, the mrror 100 does_not intercept the qgéical Xi s 75.
Accor di ngl favt kbanRgde 56+ t BB SRENEMBASIEENE hr BAGHCRREARTE PL nFhE FaY

nbly 64} t h I ght | . 24. ‘ P Li 104, tdhe; o
100-1 nt or cAPETTH, Sor 1 £a) PERRTo ed ] elld bREEAL PRELS! O { i (RS 1O

the day egibddifderts, die GiEresPOU00ERLy (At etRicpanahedfogdirealayaiwinnel
56 is normal to the optical axis 75. In this enbodinent, the mrror 100 may
i ntercept % aptcEPTEYrE§ivs d¢53 fdpanes|IegliasFodddrestartdiee iMAgR r ect

the image iirﬁtt% ttr}xee eerHtr i OcIf ttrl-?e dcf‘é’y C&%&Qﬁé15§5 .

FIGURES 3-4 illustrate one embodiment of the first
mirror assembly 64. As shown by FIGURE 3, the first mirror
assembly 64 may comprise an annular frame 110 having a
central aperture 112. The frame 110 may be secured to the
optical bench (not shown in FIGURE 3) with the central
aperture 112 disposed along the optical axis 7S. The
central aperture 112 allows the image of the scene to pass
through the frame 110 when the mirror 100 is in the night
position 102 (FIGURE 2). '

A support 114 for mounting the mirror 100 may be
rotatably coupled to the frame 110 in the central aperture
112. The support 114 may rotate about an axis 116 normal
to the optical axis 75. The mirror 100 may be mounted to
the support 114 for rotation about the axis 116.
‘Accordingly, ' the mirror 100 may swing or flip-flop between
the night position 102 (FIGURE 2) and the day position 104
(FIGURE 2). |

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

together to their respective night and day positions.
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FIGURES 3-4 illustrate one enbodinent of the first mirror assenbly 64. As
shown by FIGQURE 3, the first mrror assenbly 64 may conprise an annul ar
Jrame 110 having a central aperture 112. The frane 110 nay be secured to

t he optical bench (not shown in FIGURE 3) with the central aperture 112

di sposed al ong the optical axis 75. The central aperture 112 all ows the

I mge of the scene to pass through the frane 110 when the mrror 100 is in
the night position 102 (FIGURE 2). A support 114 for nmounting the mrror
100 may be rotatably coupled to the ane 110 in the central aperture 112.
- The support 114 may rotate about an axis 116 nornmal to the optical axis 75.

Th ' 100 unted t he_support 114 .f.or ratatiaon abouyt, the
ax?smlrlgf)r Accor g?r%%?‘g?g?hsglﬁ r grltaloﬂaﬁg&%vm r‘}dca(?rlyf I FB%’P‘S% bré?wle%f? t he
ni ght posi tuppoie216kl EYRErdyiafdehbeadsy PO§Idf OFodidd! Cdfle Pivd) arm

117 may be coupled to the support 114 for rotating the first mirror
assenbl y 65hpStwddf may hegatthigiméoal 10 andTheepidegt pha it Aril8lOray The
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nirror assepbhiess i6h WEHO®HOGS AR 111¢ their respective nighg and day

posttions. 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. In one embodiment, the
troughs 122 may be formed in the £frame 110. In this
embodiment, the troughs 122 may be formed by a router or
similar tool capable of forming the troughs 122 along a
straight line. The troughs 122 may have substantially
parallel sidewalls 124 and a furrowed bottom 126. It will
be understood that the troughs 122 may be of other shapes
and configurations capable of receiving the opposed ends
120. | '

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
the pivot shaft 118 in the troughs 122. The frame 110 may
include a caviﬁy 130 across each trough 122 to receive the
plates 128. The cavities 130 may be sized to receive the
plates 128 such that a top 132 of the plates 128 is flush
with a surface 134 of the frame 110. '

In accordance with one aspect of the present
invention, the plates 128 may contact the ends 120 of the
pivot shaft 118 to control a éhifting 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



"12 A pivot shaft 118 may be fixably coupled to the support 114 to provide
the axis 116 of rotation. The pivot shaft 118 may be a thin netal rod. The
Jpivot shaft 118 may i ncl ude opposed ends 120 extending fromthe support 114
for connection with the frame 110. As show by FIGURE 4, the frane 110 nmay
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. In one enbodi nent, the troughs 122 nay be fornmed in the frane
110. In this enbodi nent, the troughs 122 may be forned by a router or
simlar tool capable of forming the #Boughs 122 along a straight |ine.

The troughs 122 may have substantially parallel sidewalls 124 and a
furrowed b@edhties. 392 wiand bshendda¥t apesihien t HO4 r oughbel2@deabyede of

ot her shapes_apd, confi gurations capahbl e _of _receiwving the ed epds 120.
Each end 12%“0&1‘%% pq%&uesh‘g?y (“h ﬁaybﬁiaﬂﬁzgpobseet&geleﬁi oﬁg‘e%f?' A e Fgﬁughs _
122. A pl aty 228» MV 0 6 OWRIRAHIG, t RBvE! ap@tWddh aghessn gt ari08ag22 to
secure the ends 120 of the pivot shaft 118 in the troughs 122. The frane
110 may i ngesietboravang pseventodsyg sieh mimnarh IR fxom ezetidennalpyat es

128. The cavitjes 130 ma e sized to regeive the,plates 128 such that a
Lop 132 of RHEHRF PEEWeSH Pfe PafShe ' 2nb°G8Y BobE1Bn8!

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
ekample, 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.doupled to the frame 110 by a pair of screws
136. In this embodiment, friction caused by contact
between the plates 128 and the ends 120 of the pivot shaft
118 may by regulated by tightening or loosing the screws
136. It will be understood that the plates 128 may be
otherwise adjustably coupled to the frame 110 within the
scope of the present invention.

Returning to FIGURE 2, with the mirror 100 in the
night position 102, the image of the scene passes from the
objective lens assembly 24 through the first mirror

assembly 64 into the night channel 54. In the night
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mﬁ?h a surface 134 of the frame 110. In accordance with one aspect of

present invention,

t he

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 mrror
100 between the night 13 position 102 and the day position 104.
desired shifting torque may be a bal ance between allowing the mrror
snoot hly nove between the night and day positions and preventing the mrror

100 from accidental ly noving between ahe ni ght and day positions.

enbodi nent ,

t roughs 122 for
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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'iﬁage at the reticle assembly 58 lies along a

direction from which the intensified image can be adjusted
to center. As described in more detail below, the offset
of the intensified image may be centered along a direction
of the reticle assembly 58 by adjusting the second mirror
assembly 66. In one embodiment, the second mirror assembly
66 may center the offset of the intensified image along a
vertical direction of the retlcle 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 S8.



“controlled 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,
tfhe plates 128 may each be adjustably coupled to the frame 110 by a pair
of screws 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

pl ates 128 may be ot herwi se adjustably coupled to the frane 110 within the
scope of the present invention. Returning to FIGURE 2, with the mrror 100
in the night position 102, the inage¥§ the scene passes fromthe objective
| ens assenbly 24 through the first mrror assepbly 64 into the night
channel 54. InFiﬁHRﬁggﬁrs ilnsirahee OB, ePREALRRGE %emPHBgFVQd by

an imge in [ f£{er b 5 i t] axj : I mage
intensifieréfggégﬁgolégy%géhgggfigﬁésg&gggﬂgf&?ﬁgagc£ﬁ%§?n?gﬁgﬁgéFgg?ron
pattern. TheuhdBgso it etise f bt i ¢abebdmdh Mayobeshowrr LhngIGURBOB) i.nVALt i ng.
The el ectrons may be nultiplied and transmtted onto a ghosphor screen. The
phosphor sghewn bia§ IGHEFeSat &hegmountiiaissigsemblyinye2 cBRY e SPORELAG t 0

the image Ogntg.%n% %rzl:'e'hgt.t]seir'lgm g8z fI:L'a(?rC;{m_:y 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 1S5
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 thrpugh 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.
In one embodiment, the retainer 158 may be rotatably
coupled proximate to a rearward end 159 of the housing 154.
In this embodiment, the retainer 158 may comprise a rounded
slide 160. The rounded slide 160 may have a circumference
slightly smaller than that of the central aperture 156 in
order to fit easily, but not loosely, and to be rotatable
within the central.aperture 156. It will be understood
that the retainer 158 may Se otherwise coupled to the

housing 154 within the scope of the invention.
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“image may be projected to the reticle assenbly 58 where it can be viewed by
the user through the eye piece 60. In accordance with one aspect of the.
Ppresent invention, the image intensifier tube 150 may be nounted to the
optical bench for selective rotation. Rotation of the inmage intensifier
tube 150 rotates any offset of the intensified i mage generated by the inmage
I ntensifier tube 150. An offset of the intensified i mage nay be caused by
an of fset between the nechanical and optical axis of the inage intensifier
tube 150. Accordingly, the inmage intensifier tube 150 may be rotated
until any offset of the intensified tRage at the reticle assenbly 58 lies
along a direction fromwhich the intensified i mage can be adjusted to
center. As descrAsedhpwnmive BESURE Bel owne t Bdi6ef IO oY hdnGhudd®si 2 ed

e, 1R D8, SEll o £l 91908 Ihrecklenehellay SR ar oy SR
mrror asseften Sy o asd.he 10fd sRicidt ties indensddé esh i apgecakeng a
vertical direction of the reticle assenbly 58. It wll be understood that
t he second 167 rchrasgenvhicBothay ibceosifigdr damage ey &rl prplertede
'ntensitieq | MBPe andnY 219 s TiyCekRlnd AN "ERLCLRAR Y B8y 1°

engagement with a mating hole (not shown) of the image

intensifier tube 150. The alignment pin 168 may index an

opening 170 of the slide 160 with electrical contacts 172

- of the image intensifier tube 150. Accordingly, the slide

160 will only engage the image intensifier tube 150 when

the opening 170 is aligned with the .electrical contacts

172. The alignment pin 168 may also insure that the image

intensifier tube 150 rotates with the slide 160.

An insert 174 may be fitted into the opening 170 to
secure the eiectrical contacts 172 in proper relation to
one another for engagement with a plug (not shown). The
plug may provide power and control for the imagé
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
will be understood ;hat the plug may be otherwise secured
within the scope of the invention.

A locking device 177 may selectively secure the image
intensifier tube 150 relative to the optical bench. 1In one
embodiment, the locking device 177 may be a locking r;ng
178. The locking ring 178 may have a threaded exteriof
adapte& to engage a threaded.section 179 of the housing
154. The locking ring 178 may be tigh;ened against the

slide 160 to fixably secure the image intensifier tube 150



FIGURES 5-6 illustrate one enbodi nent of a nmounting assenbly 152 for
rotatably nmounting the inage intensifier tube 150 to the optical bench (not
;shown in FIGURE 5). As shown by FIGURE 5, the nounting assenbly 152 nmay
conprise an annul ar housing 154 having a central aperture 156 to receive
the image intensifier tube 150. In one enbodi nent, the housing 154 may be
fixably secured at a forward end 155 to the optical bench wth the central
aperture 156 di sposed along the optical axis 75. In this enbodi nent, the
housi ng 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 inage intensifier tube 150 may be

rotatably Betwesn tthe nelidrisiey and. the apLicBd Beachst oSPRYRESS G

housi ng 154, and ret.ai ner, 15 be, ot herw s l.ed .t Q.one t and to
the opti calthﬁeﬂ‘Eﬁ??%gl 5&8%27??%‘3‘%%&El‘eaﬁtsgrrllgﬁcf%«?r% J’t%%&e sllgi_rgs)eelqgscr:q ably
rotatabl e kel ahlyewt xHdeipRgbCalndEdEidor corpaNPi o e Beusddthddd may
be rotatably coupled to the optical bench and the retainer 158 fixably
coupl ed t obeftwelssudihey silsdle (16 oracethwliontical kenreltai ner 158 may be

(otatably coun o pLOGIBLe % LERRIendeend 455 oL e ouig. A 11
(Paaeo, PR LR B ove ecchchutlerans ouakyl i enTmE: e 109 0
rotatabl e until any offset of the intensified image is vertically in
line with the center of the reticle assembly. The locking
ring 178 may then be tightened against the slide 160 to
secure the image intensifier tube 150 relative to :the
optical bench. As previously described, the second mirror
assembly 66 may then be adjusted to vertically center the
intensified image at the'reticle assembly 58.

In accordance with one aspect of the present
invention, a protective window 180 may be sealed to a
projection end 182 of the image intensifier tube 150. The
projection end 182 projects the intensified image to thé
reticle assembly 58. The protective window 180 may shield
.the projection end 182 from dirt that has setﬁled within
‘the sight Zoi As used herein, the term "dirt" means
soiling substances such as dust, oils, and the like that
are capable of interfering with the user’s view of the
image.

As shown in FIGURE 6, the protective window 180 may be
sealed directly to the projecting end 182 of the image
intensifier tube 150. The projecting end 182 may be a
phosphorous screen. The prqtective 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.



‘wWithin the central aperture 156. It will be understood that the retainer
158 may be otherw se coupled to the housing 154 within the scope of the
Jnvention. 16 As shown by FIGURE 6, the slide 160 may include a socket
166 sized to frictionally receive the imge intensifier tube 150. The
socket 166 may have an aperture 167 through which the intensified i mage may
be projected. An alignnent pin 168 may extend fromthe socket 166 for
engagenment with a nmating hole (not shown) of the image intensifier tube
150. The alignnent pin 168 nay index-%n opening 170 of the slide 160 with
el ectrical contacts 172 of the image™ i ntensifier tube 150. Accordingly,

the slide 160 wll only engage.the ] e intensifie ube, 150 when t he
openi ng 170'%% &% WS ﬁwgﬁgogl eJcéT&igé%ﬁy cg’ﬁt aﬁ?@ii%zw & i 9ARERt pin

168 may al SpidSive Ot obDEcATPYe- ERLERSLE Bhet 1BRe150 rotates with the
slide 160. An insert 174 hay be fitted into the opening 170 to secure the

el ectrical contaths frdteotpvepwindelvatlisdn sinieduds drled heroject bogagedent

with a plug (not_shown). The plug may proyi de power and control ,for the
i mage inten%é?i?ﬁ thmeimpge inteRsifigd ebé5§bg§'€81iﬁﬁﬁén§ feEEwWAFd si de

of the slide 160,0Y1845thAN #£!d & IPMBBLus 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 20s.

The . first 1lens set 200 may include a negative
converging lens 210, a positive diverging lens 212 and a
positive converging lens 214. The second lens set 202 may
include a positive diverging lens 216 and a positive
converging 1lens 218. It should be understood that
additional or disparate lenses may be used with the first
and second lens sets 200 and 202.

In accordance with one aspect of the present
invention, the lenses may be .clamped in a direction

perpendicular to their optical axis. Pérpendicular clamping
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*176. The strain relief menber 176 prevents the plug frominterfering with
projection of the intensified inmage. It will be understood that the plug
Jmay be otherw se secured within the scope of the invention. A |ocking
device 177 may sel ectively secure the imge intensifier tube 150 relative
to the optical bench. In one enbodinent, the | ocking device 177 may be a

| ocking ring 178. The locking ring 178 may have a threaded exterior
adapted to engage a threaded section 179 of the housing 154. The | ocking
ring 178 may be tightened against the slide 160 to fixably secure the inage
intensifier tube 150 17 between t A& slide 160 and the optical bench.
Conversely, the locking ring 178 nmay be | oosened agai nst the slide 160 to
al | ow t he ipmegeents etidef i kensedhe£160 teoving oBdPag beiseoRtilfals|2¥es 160

opti cal e TR o AR ot RS B REaTSi PLGP | UBETRBtunt P sy ot sl
of the intepsifdLd LuREe oy, VEIstEAL! ¥HeN 1hdge Wokh e s88hET f the
reticle assénbly. The locki'ng ring 178 may then be tightened agai nst the
slide 160 tretsierle eagdembImpg®8i ntensifier tube 150 relative to the optical
bench. As preVi%ﬁﬁﬁﬁugggggfﬁg%r;gg% $eeoNd T 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 cehtral 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 tﬁe 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 ﬁext to lens 212. Thg
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 ahd'spacer in the housing 220. For example, the
lenses and spacer may be seéured in the housing 222 by
retainers, locking rings, detents and the like capable of
clamping the lenses and spacer together between ends of the
housing 222.

FIGURE 8 illustrates one embodiment of a clamping
assembly 230 for clamping the lens assembly 220 in a
direction perpendicular to the optical axis 75. As shown

. by FIGURE 8, the clamping assémbly 230 may include a clamp
232 having é surface 234 adapted to engage a periphery 236
of the lens assembly 220. The clamp 232 may be tightened



“assenbly 66 may then be adjusted to vertically center the intensified i nage
at the reticle assenbly 58. In accordance with one aspect of. the present
Jnyention, a protective window 180 nay be sealed to a projection end 182 of
the image intensifier tube 150. The projection end 182 projects the
intensified inmage to the reticle assenbly 58. The protective w ndow 180 may
shield the projection end 182 fromdirt that has settled wthin the sight
2'0. As used herein, the term"dirt" means soiling substances such as dust,
oils, and the like that are capable of interfering with the user's view of
the image. As shown in Fl GURE 6,trua%90tective wi ndow 180 may be seal ed
directly to the projectin% end 182 of the image intensifier tube 150. The
proj ecti ng €RdSEEBrRafBe 18N5h3FHEIRIYs 270 katweerrheher la®pi ¢a2wardow 180
may be sealgds£§ tggsprojecting end 182, a shoul der spaced apart fromthe
proj ecting end %2, a’'spacer ring, or the like. 18 The protective w ndow

180 may be seal etnvwohd embo@iviestheshy ecianp 0ps2 chy Subhpeeseoh biacki ke.
The protective wi ndow 180 shields the projection end 182 of the inmage

i ntensi fier24QRNA5D 35rewld4dt i Mhadibnacs 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 aé
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.

Referring back to FIGURE 2, the intensified image may
pass from the night channel 54 to the second mirror
assembly 66. As described in more detail below, the second
mirror assembly 66 may include a swingable or flip-flop
mirror 250 rotatable between a night position 252 and a day
position-254. In the night éosition 252, the mirror 250
may intercept the second optical axis 205 of the night

channel 54 to direct the intensified image to the reticle



"a plane 184 that is out of focus with the projection end 182. Accordingly,
the intensified i nage may be viewed and magnified with little or no
Jdnterference fromdirt that has settled within the sight 20. The distance
bet ween the projection end 182 and the collecting plane 184 may be varied
by adjusting the thickness of the protective wi ndow 180 or of a spacer
ring. Fromthe image intensifier tube 150, the intensified i mage nay be
propagat ed t hrough the ni ght channel 54 by one or nore optical conponents.
For the enbodi nrent shown by FIGURE 2, the night channel may include a first
| ens set 200 disposed along the opti @& axis 75 and a second | ens set 202
di sposed al ong a second optical axis 205 normal to the ogptical axis 75. A
ni nety degraaseikim 586 Fetdeleaassenbd YoE8nTeYoRet AéSBRERdaRlangs 75

to Lhe secondegpbkoalody 205 o Thes 11l beS RebatRATey Lilel Liecd

negative cé%v%rglng itive diverging Iéns 2 and a posSitive

conver gi ng dgisc@l daxifeasecpag benaoshal?@d e idEdditt GpPDeali ¥Ris
diverging lens 216 and a positive converging lens 218. It should be
under st ood 2GRt aldtli thiogh Bmkndigmerygar fike |RikEeer RS0 PeayistRt eFcepPt hehei r st
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to their opid c@lra8stStnBernenadssehan @Rl *b 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 256

| 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
mechanically or electrically coupled to the channel
selector switch 39. As previously described, the channel
‘selector switch 39 may rotate the first and second mirror

- assemblies 64 and 66 together to their respective night and
day positions. ' '

As best shown by FIGURE io; a pivot assembly 264 may

.. be fixably coupled to the support 260 to provide the axis
of rotation 262. 1In one embodiment, the pivot assembly 264
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“19 prevents the lenses fromnoving along the optical axis during the

cl anpi ng process. Such novenent along the optical axis nmay distort the
Jmage of the scene at the reticle assenbly 58. FIGURE 7 illustrates one
enbodi ment of a | ens assenbly 220 for housing lenses of the first |ens set
200. As shown by FIGURE 7, the |lens assenbly 220 may include an annul ar
housi ng 222 having a central aperture 224. The central aperture 224 allows
the i mage of the scene to pass through the housing 222 and be acted upon by
t he | enses. The housi ng 222 may be secured to the optical bench with the
central aperture 224 di sposed al ong t4fe optical axis 75. For the first lens
set 200, a spacer 226 may be placed between the |ens 210 _and the | ens 212
to positi orf“‘?lﬁecP@B§'é§32fO fd-rﬁf@l@%ﬁr‘h 468 pad di IeFRRA { +BFEBRe 2880t her .

Lens 214 e t I ned I 2 212
and 214 and ?%efgggéeégazgeg ém)séeecurec?t ﬁ?é u5| ng BJE B§g§ﬁ Hl‘%n
adhesi ve orifte oppesitd ddé‘és mmmrﬁﬁ@ogupﬁaftozber nehBods revy ahg used
to secure the | enses and spacer in the housing 220. For exanple, the

| enses and 8¢eeRd HSews REuranf 268 mahhasien grpesesy resesisnends R3eki ng

rings, vdeieﬂés iT%ﬂﬂgiéI%Etﬁa%%ge%géther 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 so long as the ends are capable of engaging
the balls- 274. _

A holder assembly 276 may engage each of the balls

274. In one embodiment, each holder assembly 276 may
include a recessed end 278 to engage one of the balls 274.
As with the recessed ends 272 of the inserts.266 and 268,
_the recessed ends 278 of the holder assemblies 276 may be
‘cone—shaped,"it will be understood that the recessed ends
278 of the holder assemblies 276 may have a different shape
or configuration so long as the ends are capable of
engaging the balls 274.

In accordance with one aspect of the present
invention, the holder assemblies 276 may be adjustable
along the axis 262 of rotation of the support to control a
shifting torque of the mirror 250 relative to the optical
bench. A shifting torque is.a torque necessary to shift
the mirror 250 between the night position 252 and the day

position 254. The desired shifting torque may be a balance
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clanping the | enses and spacer together between ends of the housing 222.
FIGURE 8 illustrates one enbodi nent of a cl.anping assenbly 230 for clanping
the lens assenbly 220 in a direction perpendicular to the optical axis 75.
As shown by FI GURE 8, the clanping assenbly 230 may include a clanp 232
having a surface 234 adapted to engage a periphery 236 of the |ens assenbly
220. The clanmp 232 may be tightened 20 to secure the lens assenbly 220
bet ween the clanp 232 and a stop 238. In one enbodi nent, the clanp 232 nmay
conprise a brace 240 and a screw 242. The brace 240 may include the surface
234 adapted to engage the periphery 23 of the |ens assenbly 220. The

peri phery 236 of the | ens assenbly 220 nay be the annul ar housing 222. In
this case, b%@wggnféééoﬂémanPQKmmitptoﬁéavéosﬁﬂ@@?ﬂkﬁn@ﬁV%obégyﬁgé t he
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screw 240 nay be adjustable in the direction of the stop 238 to secure the
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
éngage the bushing 280 along the axis of rotation 262.

Each of the adjustment screws 282 may be threaded to
adjustably engage the bushiﬁg 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 adjustmént screws 282 may each include a smooth

_bore section 284 press f£it into smooth bore cavity 286 of
‘the bushing'zéo. The.press fit prevents the support 260
from shifting from the axis of rotation 262 due to play in
the threads of the bushings 280 and the adjustment screws
282. _

Referring back to FIGURE 9, the second mirror assembly
66 may include an alignment screw 288 to control the angle
at which the mirror 250 intercepts the second optical axis
205. The alignment screw 288 may contact the back of the
support 260. The alignment sérew 288 may raise the mirror
250 to reduce the angle at which the mirror 250 intercepts

the second optical axis 205. This adjustment will



‘1 ens assenbly 220 within the optical bench. It wll be understood that

| enses 216 and 218 of the second | ens set 202 may be secured in a | ens
.assenbly as described above in connection with FIGURE 7. It will be
further understood that the | ens assenbly of the second | ens set 202' may be

clanped in the direction perpendicular to the second opti cal

axis 205 as

descri bed above in connection with FIGURE 8. Referring back to FI GURE 2,
the intensified i nage may pass fromthe night channel 54 to the second
mrror assenbly 66. As described in nore detail below, the second mrror
assenbly 66 may include a swingable &4 flip-flop mrror 250 rotatable
between a night position 252 and a day position 254. In the night position
252, the mvebtlgéblrfayraxﬁ%r@@pt insepsddiedopineae 4 sthes setikdeni ght

channel 54 to dir tenS|f|ed i, ma to the retic
S8 The retterenREL PO Ly v

ssenbly.
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In one enbo@haemtirrwe ztsfml e q&idf@és@Xtan%gtmatte VLR che hfi@ra%cond

optical axis 205. In this enbodinent, the mrror 250 may intercept the
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the reticle assembly 58.

vertli y lower the intensified image at

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
térget. 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 necéssary reticle adjustment increases with
the distance to the target.

In accordance with one aspect of the present

.inventibn, 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
targets. Adjustment of the reticle 300 may be increased by
disposing sliding components of the retiéle assembly 58 in
slots with sidewalls that form the control surfaces for the
sliding components. Accordingly, additional space need not
be set aside in the reticle assembly 58 for installing
control surfaces of the sliding components.

FIGURES 11-12 illustrate one embodiment of the reticle
assembly 58. As shown by FIGURE 11, the reticle assembly

58 may comprise a substantially annular housing 302 with a



"255. In the day position 254, the mirror 250 does not intercept a third
optical axis 255. Accordingly, an inage of the day channel 56 nay pass
A hrough the second mrror assenbly 66 to the reticle assenbly 58. FI GURES
9-10 illustrate one enbodi ment of the second mrror assenbly 66. As shown
by FIGURE 9, the second nmirror assenbly 66 may include a support 260
rotatably coupled to the optical bench. The support 260 nmay rotate about an
axis 262 normal to the third optical axis 255. The mirror 250 may be '
nmounted to the support 260 for rotatibgn about the axis 262. Accordingly,
the mrror 250 may swing or flip-flop between the night position 252

(FIGURE 2) and . the d positiqgn. FI . 2 oupl ed
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mechanically or electrically coupled to the channel selector switch 39. As
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one enbodi nent, the pivot assenbly 264
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 substartially rectangular
in shape and have an elongated aperture 332. The elongated
aperture 332 may be substantially rectangular in shape with
:rounded corners.

The . cross slide 330 may have substantially parallel
edges 334 slidably engaging the ways 320 of the housing
302. The ways 320 function as control surfaces for the
cross slide 330. Accorxdingly, 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 31d 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



22 may conprise 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 alignnment 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
enbodi ment, the balls 274 may be sized to sit in the recessed ends 272. In
this enbodi ment, the recessed ends 272 may be cone-shaped. It will be
understood that the recessed ends 2726may have a different shape or
configuration so long as the ends are capabl e of engaging the balls 274. A
hol der assedbl9ws7ehepgreagagéidach38f theligde Sowvard the Hhesendédenent,

each hol der senbly 276.may_include recessed e 78 1 o_engage.,ope of
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wi Il be understood that the recessed ends 278 of the hol der assenblies 276
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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. Accqrdingly, the second slot 340 may
extend between the third side 314.and the fourth side 316
of the housing 302. The second slot 340 may have an open
end 342, an opposite closed end 344 and opposed side walls
346. A pair of ways 348 may define the opposed side walls
346. |

A reticle holder 350 may be disposed in the second
slot 340 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 thé
viewing aperture 354. The viewing aperture 354 may pe

_substantially round in shape. '

The base 352 of the reticle holder 350 may have
substantially parallel edges 358 slidably engaging the ways
348 of the cross slide .330. The ways 348 function as
control surfaces for the reticle 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 tﬂird 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
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I nvention, the holder assenblies 276 may be adjustable along the axis 262
of rotation of the support to control a shifting torque of the mrror 250
Jelative 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 23 between al |l owi ng
the mrror 250 to snoothly nove between the day and ni ght positions and
preventing the mrror 250 from accidentally noving between the day and

ni ght positions. In one enbodi nent, the hol der assenblies 276 may each
conprise a bushing 280 and an adjust #nt screw 282. The recessed end 278
for engaging the ball 274 nmay be di sposed at an end of the adjustnent screw

282. The bwsidey 336 angd BasnouThds iallkaws dpre ceet bekenhhaldey 2Re BRis of
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Accordingly, the adjustnent screws 282 may be tightened or | oosened
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distance within the cross slide 330.

The projection 356 may include an intermediate section
362 and an enlarged head 364. The enlarged head 364 may
include a top recess 366 sized to receive the reticle 300.
The reticle 300 may be substantially square in shape with
rounded corners. The reticle 300 may be secured in the
recess 366 with an optical adhesive or the like. It will
be understood that the 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 éight

.20 with the target.

A first' notch 368 and a second notch 370 may be formed
in the head 364. The notches 368 and 370 may extend from
the reticle 300 to an exterior 372 of the head 364. A
reticle light 374 may be disposed in the first notch 368.
The reticle light 374 may illuminate the targeting pattern
301 during night time use. A status indicator 376 may be
disposed in the second notch 370. In one embodiment, the
status indicator 376 may activate to alert the user of a
low battery status. The'retiéle light 374 and the status
indicator 376 may be light emitting diodes (LED). Power
and control for the reticle light 374 and the status



caused by the adjustnent screws 282. The adj ustnment screws 282 may each
I ncl ude a snooth bore section 284 press fit

i nto snoboth bore cavity 286 of

the bushing 280. The press fit prevents the support 260 fromshifting from
rotation 262 due to play in the threads of the bushings 280 and

the axis of

t he adjustnent screws 282. Referring back to FI GURE 9,

assenbly 66 may include an alignnent screw 288 to control the angle at

which the mrror 250 intercepts the second opti cal

the second mrror

axi s 205. The ali gnnent

screw 288 may contact the back of thegsupport 260. The alignnent screw 288
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intensified 1nage may be directed to the reticle assenbly

down a groove 379 of the housing 302 of the reticle
assembly S8.

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
ﬁatching the shape and size of the. reticle 300. The
aperture 384 allows the reticle 300 to be viewed from the
eye piece 60 without interference from the cover 380.

A guide ring 390 may be disposed about the
intermediate section 362 of the projection 356. The guide
ring 390 may sit on the ways 320 of the first slot 322. It
will be understood that the guide ring 390 may be otherwise
secured in the housing 302 as long as the guide ring 390 is
positioned about the intermediate section 362. _

The guide ring 390 may include a guide 392 to define
an area in which the reticle holder 350, and thus the
reticle 300, may be adjusted. The guide 392 may be
substantially square in shape with rounded cormners. The
corners may be rounded in conformance with a diameter of
the intermediate section 362. Accordingly, the
intermediate section 362 may £it substantially £flush
against the corners of the guide 392 to maximize movement
of the intermediate section 352 in the guide 392.

The éuide'ring 390 may include an alignment pin 394.

The alignment pin 394 may engage a mating hole 396 formed



"58. At the reticle assenbly 58, the intensified i nage nay be projected onto
areticle 300 (FIGURE 11). As described in nore 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 nay be adjusted in the
reticle assenbly 58 to conpensate for w nd speed, wi nd direction, and
gravitational effects. Typically, the necessary reticle adjustnent
increases with the distance to the target. In accordance with one aspect of
the present invention, the reticle assenbly 58 may allow for increased

adj ustnment of the reticle 300. This RAcr ease permts the user of the sight

20 to aimthe weapon 22 at nore distant targets. Adjustnent_of the reticle
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cTemhac:rlc{]eoru%iSQ)q SQ%C\grtdqn%ly, %55 the reticle holder 350
is moved within the cross slide 330 and the cross slide 330
is moved within the housing 362, 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 S58. .

An intermediate washer 396 may be disposed between the
guide ring 390 and the reticle holder 350. The
intermediate washer 596 may reduce friction between the
guide ring 390 and the reﬁicle holder 350. In one
embodiment, the iﬁtermediate washer 396 may be constructed
of Teflon. It will be understood that the intermediate
.washer 396 may be constructed of other materials capable of
‘reducing friction between sliding members.

A locking ring 398 may secure the guide ring 390,
intermediate washer 396, reticle holder 350 and cross slide
330 in the reticle housing 302. The locking ring 398 may
be threaded to engage threads 400 of the housing 302. The
locking ring 398 may be tightened to a point where the
reticle holder 350 and the éross.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

a closed end of the first slot 322. In one embodiment, the
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“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
housi ng 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 nay be formed at the bottom 306 of the housing 302
along the third and fourth sides 314 gnd 316. The opposed side walls 318
may forma first slot 322. A pair of ways 320 nmay define the opposed side

wal | s 318. cordingly . .the first sl.ot. 322 t e n h RSt _
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substantially rectangular in shape and have an el ongated aperture 332. The
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the second &isipoSd? lpdtwéen housi oo86€@. 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 méy contact the cross slide 330
opposite the springs 412. Theé 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 positioﬁ the
cross slide 330 at a desired position in the first slot 322
:by overcoming'ﬁhe bias of the springs 412. The combination
of the first push rod 420 and the springs 412 may allow the
cross slide 330 to be easily adjusted within the first slot
322 and may also retain the cross slide 330 at its desired
position in the first slot 322. The first push rod 420 may
be coupled to the azimuth adjusting screw 40 provided on
the exterior 38 of the sight housing 30.
A second push rod 424 may contact the reticle holder
350 opposite the springs 416.- The second push rod 424 may
contact an elongated strike plate 426 disposed in the base

352 of the reticle holder 350. The elongated strike plate



"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 conformto the shape of the first and second sides 310 and

312. Thi s 26 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 nmaxi mum di stance within the
housi ng 302. A second slot 340 may begsformed in the cross slide 330. The
second sl ot 340 may be substantially normal to the first slot 322.
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Vi ewi ng aperéiiL18HoT@Yr P50 to a desired position in the second slot
340 by overcoming the bias of the springs 416. The
combination of the second push rod 424 and the springs 416
may allow the reticle holder 350 to be easily adjusted
within the second slot 340 and may also retain the reticle
holder 350 at its desired position in the second slot 340.
The second push rod 424 may,be coupled to the elevation
adjusting screw 42 provided on the exterior 38 of the
housing 30. '

Returning to FIGURE 11, a protective window 430 may be
sealed 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, o0ils and the like

:that are capable of interfering with the user's view of the
image at the reticle 300.

The protective window 430 may disposed in the viewing
aperture 354 of the reticle.holder 350. The protective
window 430 may be sealed in the 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 thé reticle 300. Accordingly,
the reticle 300 may be viewed and magnified with little or

no interference from dirt that has settled within the sight



substantially round in shape. The babe 352 of the reticle holder 350 may
have substantially parallel edges 358 slidably engaging the ways 348 of the
.cross slide 330. The ways 348 function as control ‘surfaces for the
reticle 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 conforn1to t he shape of the third and
fourth 27 sides 314 and 316. This34llows the reticle hol der 350 to slide
toward the third side 314 until it is substantially flush with that side
and to sli@® t&h@r dhtsﬁénF@uPFﬁWﬂeHethGrGﬁﬂ-Fllel Popsag‘GbEF%nF?H-??tH‘%sh
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may include a top recess 366 sized to receive the reticle 300. The reticle
300 may be ratdstlgntheddsr stpfare in shape with

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 2zoom ring 446 mounted on an
exterior of the eye piece 60. It will be understood that
additional or disparate lenses may be used for the eye
piece 60.

Returning now to the first mirror assembly 64, when
the mirror 100 is in the day position 104, the image of thé
scene may be difected into the day channel 56. In the
_embodiment shown by FIGURE ‘2, the day chanhel 56 may
‘include a 90 degree prism 450 to direct the image beam to
the third optical axis 255. A first lens set 452 and a
second lens set 454 may be disposed in the day channel 56
along the third optical axis 255. An alignment element 456
may be disposed along the third optical axis 255 between
the first lens set 452 and the second lens set 454.

The first lens set 452 may include a negative
converging lens 460, a positive diverging lens 462 and a
collimating lens 464. The second lens set 454 may include

a collimating lens 466. The collimating lenses 462 and 466
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"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 otherw se secured in the recess 366 within the scope of the
i nvention. As previously discussed, the reticle 300 may include the
targeting pattern 301. The targeting pattern 301 may be cross-hairs. It
w Il be understood that other targeting patterns may be used that are
capable of aligning the sight 20 with the target. A first notch 368 and a
second notch 370 may be forned in thegihead 364. The notches 368 and 370 may
extend fromthe reticle 300 to an exterior 372 of the head 364. Areticle

light 374 madybedlilsieaad tRet Atdgd Sheaqt Gl 368. tTheelet i theodglghthd74 may
illumnate the targeting pattern 301 during night time use. A status
i ndi cat or 3¥bignpent @lspestd4bh-the second notch 370. In one enbodi nent,
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stat us 28 indicator 376 may be provided by a flex circuit 378. The flex
circuit 378cahhegsiohewitthiRIGURE ght Tiel lenkb tdesemblies 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 maf 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 S6 at the reticle 300.

As shown.by FIGURE 13, the alignment element 456 may
comprise .a housing 470 having a central aperture 472. A
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 éurface for
receiving a circular lip 480 of the housing 470. The first

annular frame 474 may rotate about the circular lip 480 of



status indicator 376 to be noved wth the reticle 300. The flex circuit 378
may extend fromthe reticle holder 350 down a 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 to secure the reticle light 374 and the status indicator
376 in the first and second notches 368 and 370. The cover 380 may incl ude
an aperture 384 substantially -matching the shape and size of the reticle
300. The aperture 384 allows the reticle 300 to be viewed fromthe eye
pi ece 60 without interference fromthe cover 380. A guide ring 390 nmay
be disposed about the i nt er nedi at 84section 362 of the projection 356.
The guide ring 390 may sit on the ways 320 of the first slot 322. It wll
be under st adue t hausting gtf@e rihAg 3oGidy Isarfaser w82 KREukke ihlrse

housing 302 as long_as th uide r 390 i,s ition ab
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retainer 486. The second annular frame 476 may rotate

about the circular 1lip 490 of the retainer 486. The
retainer 486 may be threaded to engage a threaded section
491 of the housing 470.

" The first annular frame 474 may include a first prism
492. The second annular frame 476 may include the second
prism 494. In one embodiment, the first prism 492 may have
a flat back 496 and an angled face 498. The second prism
494 may have a flat back 500 and an angled face 502.
Preferably, the flat backs 496 and 500 of the first and
second prisms 492 and 494 face one another. Accordingly,
the prisms 492 and 494 may rotate in substantially paréllel
.planes. This may allow the first and second prisms 492 and
‘494 to be plaéed in closely together without interfering
with one another during rotation. )

As shown best by FIGURE 14, the first prism 492 and
the second prism 494 may be of the same power. 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.



The guide ring 390 may include an alignnent pin 394. The alignnent pin 394
.may engage a mating hole 396 forned 29 in one of the ways 320 of the
-fi-rst slot 322. The alignnment 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 viewi ng aperture 354 of the reticle holder 350.
Accordingly, as the reticle holder 350 is noved within the cross slide 330
and the cross slide 330 is noved within the housing 302, the view ng
aperture 354 continually overl aps thg el ongated aperture 332 and the

el ongated aperture 332 continually o arlaps t he extended aperture 308. As a
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materials capabl@gdf o 5Q0HCHRI fHd ChLPBmBeLMEEN, 541 ighd nﬁ%‘b B> 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 periphefy 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.
‘Accordingly,‘ rotation of the threaded screw 508 may rotate
the first annular frame 474; and thus the first prism 492.
A clamping assembly 530 may be provided for fixably
securing the first annular frame 474 after the image has
been aligned at the reticle 300. In one embodiment, the
clamping assembly 530 may comprise a brace 532 and a screw
534. The brace 532 may include a surface 536 adapted to
engage the periphefy 512 of the first annular frame 474.
For the embodiment of FIGURE iS, the surface 536 may have
a concave shape adapted to fit substantially flush against

the teeth 510 of the periphery 512.
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" A'locking ring 398 may secure the guide ring 390, internediate washer 396,
reticle holder 350 and cross slide 330 in the reticle housing 302. The
Jacking ring 398 may be threaded to engage threads 400 of the housing 302.
The I ocking ring 398 nmay be tightened to a point where the reticle hol der
350 and the cross slide 330 nove snoothly but not |oosely within the
reticle housing 302. As best shown by FIGURE 12, a first spring el enment 410
may be di sposed between an end of the cross slide 330 and a cl osed end of"
the first slot 322. In one enbodinent, the 30 closed end of the first
slot may be the first side wall 310 8f the housing 302. The first spring
el ement 410 may conprise a pair of springs 412. The springs 412 may bias
cross slide 330 HwySerew SRE fMa%teBgage3s0 'Hfr%%e%ﬁgf:%gogoz?f he

Simlarly, .a sec sprin |_enent 14y ' cl osed

end 344 ofqﬁﬁ@%e%gﬂdaggofgfiﬁaﬁé¥qﬁma %é% §§§ %?Egﬁé%%ésﬁ%¥§§ﬁ%$%§? 350.

The second sy | ngméeaaﬁéw%ﬂmxﬁc%p@idg@s&mer iof 3 | dseddfon THE

spri ngs may bi as e reticle holder away fromthe closed en 0
416 b th ticl | der 350 f th I d end 344 of

t he second tHetfi3Er winngh aixs fpeoei ddde tooseRurehrhe brase3ia2oagakeshousi ng

302. A f|_rstthé)u lhrsrtodarilnzu ggyfgggéag;dhe cross slide 330 :

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.
Accordingly, the sight 20 may be of a modular design thaﬁ
can be mounted to a weapon 22 with non-integral members
_configured for that weapon.

FIGURE ‘16 illustrates one embodiment of a mounting
assembly 550 for mounting the sight 20 to the weapon 22.
As shown by FIGURE 16, the mounting assembly 550 may
comprise a first foot 552 operatively associated with a
first clamp 554 and a second foot 556 operatively
associated with a second clamp 558. As described in more
detail below, the feet 552 and 556 may be permanently
secured to a bottém 560 of the sight 20 and may engage a
rail S62 of the weapon 22 wiéh the aid of the clamps 554
and 558. It will be understood that the clamps may be

reversed within the scope of the invention.
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" 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
Jwear and tear on the cross slide 330 by an end of the first push rod 420.
The first push rod 420 nmay 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 by overcomng the bias of the springs 412. The

conbi nation of the first push rod 420 and the springs 412 nmay allow the
cross slide 330 to be easily adjusted within the first slot 322 and may
also retain the cross slide 330 at itd desired position in the first slot
322. The first push rod 420 may be coupled to the azimg%§ad%usting screw
40 provided on tFeeefLlEBEofo9s §52% HRAY| JRAFLHEGsPNGOR. 2R s2ABRTEIUER rod

424 may con hg retigl PRSEES LEe Y iS4 6sd hgesecond
push rod 42 é‘%écgntfg'?tsq"agn%%o%gfﬁ ?dggs'?]?%eégl ate 426 disposed 1 n the base
352 of the ¢igdi sighbobkder 35@abllseeelmaygad-arkbrad radsops atke topflsé26oifay

prevent wear and tear on the base 352 of the reticle hqlder 350 by an end

of the secorhke plikst dePARAS2rHA FedFETRiTm SoPsEantiay lye PAdRddedbre
refative to fhe oysifg, 302, TNESEEO8EaPYRY 08 #82nHBY RPSLAL OB;LAE
mounting section 564 to receive the tab 566.

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

The second foot 556 may include a top 586 adapted to
engage a second mounting section 588 of the bottom 560 of

:the sight 20. 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 S562. An opposite
side 596 of the second foot 556 may be adapted to engage
the second edge 576 of the rail 562 iﬁ-combination with the
second clamp 558. The second-clamp 558 may be coupled to
the opposite side 596 of the second foot 556 by a locking

screw 598 and a nut 600. The locking screw 598 may be
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“réticle holder 3509 to a desired position in the second slot 340 by
overconm ng the bi'as of the springs 416. The conbi nation of the second push
.rad 424 and the springs 416 may allow the reticle holder 350 to be easily
adjusted within the second slot 340 and may al so retain the reticle hol der
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 wi ndow 430 rmay
be sealed to the reticle 300 in accordance with one aspect of the present
i nventi on. The protective wi ndow 43®% may shield the reticle 300 fromdirt
that has settled within the sight 20. As previously described, the term
"dirt" meapress |fiy bubstamceRestehe as0aufermef dnashe wdde 1G94 Hdte are

bl e of int ' ith_t 's Wi f the j .t h tigl
S00° The pREEeHd VoM 856 248 ° SESSRAS ARR) e | MEOFEEE BigslBILIED
the reticl @ ROI@RLNHGoor §BE.PT @héC%i»&?e&\tﬂﬂg%éﬁ@wﬁyobetts@aiwki the

view ng aperture 354 with a known adhesive for optical surfaces or the

like. The moxtesctids mawndmyUskadid|ts eceive| thaomupy6@0t | ecting dirt at

a plane 432 that_.is out of focus w the eye piece's G0 vie f the
fetiole 300. AcKHSI ﬂapy}nghesqrav{ C%gsggﬁyné,nﬁu@?e\ﬁe 5%%&%§ﬁif-%ﬂ Wi th

little or nodduarder epcenfsopdbii GhabvBagosebl! eteniddiiin ddie. ity
brace 604 may prevent the sight 20 from sliding along the
‘rail 562 in response to the recoil of the weapon 22. 1In
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

610. It will be understood that pins and coupling devices
.may be used ‘in the place of the screws 608 and 610.

Preferably, the screws 608 and 610 are slightly loose
when the feet 552 and 556 are initially coupled to the
sight 20. This allows the sight 20 to move slightly when
engaged to the rail 562. The engagement of the tab 566
with the recess 568 allows the forward 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
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" 32 20. The distance between the reticle 300 and the collecting plane 432
My be varied by adjusting the position of the protective w ndow 430 in the
;vi.ewi ng aperture 354 of the reticle holder 350. As previously described,
the image projected onto the reticle 300 nay be viewed by the user through
the eye piece 60. For the enbodi nrent shown by FI GURE 2, the eye piece 60
may magnify the inage of the reticle 300. In this enbodinent, the
eye piece 60 nay conprise a negative diverging |lens 440, a positive '
diverging lens 442 and a positive converging | ens 444. The | enses may be
adj usted relative to one another by &%0omring 446 nounted on an exterior
of the eye piece 60. It will be understood that additional or djsparate
| enses nay dRuSRedheor night eyandi day cohameedfnitfy ABR t26t @ f PRSP™Ri rror
assenbly 64 Wﬁen t$e mrror 100 is in the day position 104, the inage of
t he scene rﬁ&ﬁ HfTected into the day channel 56. I n the enbodi ment

shown by Fl GURE Zftei hendlapedthamiielc 13t EddiC aide secllkar Eb daaregipri sm
450 to direct the inage beamto the third optical axis 255. A first lens
set 452 and&R sdtundf¢emnsnazetbel permgnért Hy speceted nte hehdahothamngp056
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 lightweight 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 glasé which
is relatively inexpensive and well known in the art. It

, will be understood that the optical components may be made
‘from other types of glass or polymers operable to transmit
the image of the scene. Preferably, the individual
components include an anti-reflection coating to prevent
reflections from interfering with the image displayed on
the reticle assembly 58.

Although the present invention has been described with
several embodiments, various changes ahd 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.



along the third optical axis 255. An alignment el enent 456 may be di sposed
along the third optical axis 255 between the first |lens set 452 and the
,second |l ens set 454. The first lens set 452 nay include a negative
converging |l ens 460, a positive diverging |lens 462 and a collimting | ens
464. The second |l ens set 454 may include a collimting | ens 466. The
collimating | enses 462 and 466 33 may collimate the inage beamas it
travel s through the alignnment el enent 456. The | enses of the first and
second |l ens sets 452 and 454 nmay be secured in a | ens assenbly as descri bed
above in connection with FIGURE 7. Thé |ens assenblies for the first and
second |l ens sets 452 and 454 may be clanped in a direction perpendicular to
the third WHATAS COXIMED BS: descri bed above in connection with FI GURE 8.
In accordance with one aspect of the resent i nvention, the alignnent

el enent 456 may Hevi & FHECIFRTPP e SRPPERIHASF 56 i nto alignnent with

L e e 3 S A SR S RS g o
switch the isigitde &bﬁd@amytilefmgmts@ha@ﬂebpﬁésﬁﬁg *shdedaalmbannel 56
W thout need of realiéggrgﬁgggaslot extending between a first side and
a second side of the inside surface of the housing;
the housing including an extended aperture formed
in the first slot;
| a cross slide disposed in the first slot;
the cross slide including opposing edges engaging
the first set of opposing side walls;
the cross slide operable to slide between the
first side and the second side of the inside surface;
the cross slide including a second slot formed by
a second set of opposing side walls substantially normal to
the first set of opposing side walls;
the second slot extending between a third side
and a fourth side of the inside surface of the housing;
the cross slide including an elongated aperture
‘formed in the second slot;
a reticle holder disposed in the second slot;
the reticle holder including opposing edges
engaging the second set of opposing side walls;
the reticle holder operable to slide between the
third side and the fourth side of the inside surface;
the reticle holder including a viewing aperture;
a reticle coupled to the reticle holder in
alignﬁent with the viewing apérture;
the viewing aperture operable to overlap the

elongated aperture of the cross slide; and -

A



reticle 300. It will be understood that the alignnent el enent 456 may be
used instead in the night channel 54 to deviate the intensified imge into
.al.agnment with the image of the day channel 56 at the reticle 300. As show,
by FIGURE 13, the alignnent elenent 456 nay conprise a housing 470 having a
central aperture 472. A first annular frame 474 and a second annul ar frane
476 may be disposed in the central aperture 472 of the alignnment el enent
456. The first annular frame 474 and the second annul ar frame 476 may
rotate independently of one another and of the housing 470. In one :
embodi ment, the first annular frame 4¥4 may include a circul ar recess 478
al ong an outside surface for receiving a circular |ip 480 of the hqusing
470. The first annul &hef rekengguednfpestage ARAKARIR €Pr OYRELAR B0 of

34 the housing 470 An i_nsi urf.ace 4 of the first annular franme 474
may abut pp e ﬁfrefrgége4§?leeorf%? SRS rg%'d annul ar frame 476. The second
annul ar franme 476 may be secured in the housing 470 by a retainer 486. The

out side surface of the second annular frame 476 may_include a circul ar
recess 488 for recei vihey aretpcle0 essemblyet @herCi88Mm the sBeoRRERBNNUI ar

franme 476 @%&5?%&%5%;
the reticle holder including a projection;
a guide ring including a guide confining the
projection to restrict movement of the reticle within the

housing.

3. The reticle assembly of Claim 2, further
comprising:
an intermediate slide washer disposed between the
guide ring and the reticle holder; and
the intermediate slide washer operable to control
friction between the guide ring and the reticle holder

during movement of the reticle holder.

4. The reticle assembly of Claim 2, the guide ring
further comprising an alignment pin operable to engage a
hole of the housing to index the guide with the extended

aperture of the housing.

5. The reticle assembly of Claim 2, further
comprising:
the projection having a rounded exterior surface;
the guide being 'substantially rectangular in
shape'with rounded corners; aﬁd |

the rounded corners sized to receive the rounded

O DV A

exterior surface of the projection.
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about the circular |ip 490 of the retainer 486. The retainer 486 may be
threaded to engage a threaded section 491 of the housing 470. The first

.annul ar frame 474 may include a first prism492. The second annul ar frame

476 may include the second prism494. In one enbodinment, 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 angl ed face 502. Preferably, the flat backs
496 and 500 of the first and second prisnms 492 and 494 face one anot her.
Accordingly, the prisns 492 and 494 pgy rotate in substantially parallel

pl anes. This may allow the first and second prisnms 492 and 494 to be pl aced

in closely together wthout ] feri | one apeLhar dquring,frof&adi on.
As shown best by FlI 14?e%£%f%ir?ﬁggwﬁgﬁy4§2€angg%ﬂg second prism 494

- may be of tdnp@n@imewer. In this enbodinent, the first and second prisns

492 and 494 may have a conbi ned power of zero when rotated opposite one
another and a power dthew éasifet urfaeer Ofe VRS r BENEdADarBfiRF with
one another. Rotatip ff one prismrelative to the other will deviate the
i mage alomf49§ﬁﬁﬁﬁt§# YiTf 4t/ the reticle 300. Rotation of the prisns

together will rotate ¢he LpBgge atildlke v&ing! Podhfed to fit the first
side and the second side of the inside surface;
the second slot including rounded corners; and
the reticle holder being rounded to fit the third

side and the fourth side of the inside surface.

7. The reticle assembly of Claim 1, the reticle
holder further comprising:
a recess sized to receive the reticle; and

-a notch operable to receive a reticle light.

8. The reticle assembly of Claim 7, further
comprising a second notch operable to receive a status

indicator.

9. The reticle assembly of .Claim 7, wherein the

reticle light is a light emitting diode (LED).

R O )
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" 35 Accordingly, the inmage of the day channel 56 may be deviated to any
point on the reticle by rotating the prisnms 492 and 494 in concert,
Jindividually, or in sonme conbination. The power of the prisnms 492 and 494
may be vari ed depending on the design and configuration of the sight 20.
Prisnms 492 and 494 of a greater power will allow greater deflection of the
i mage beamat the reticle 300. Prisns 492 and 494 of a | esser power wll
al l ow greater accuracy in deflecting the image beamat the reticle 300. As
shown best by FI GURE 15, an adjustnent device 506 for rotating the first
annul ar frame 474 may conprise a thré&ded screw 508 for engaging a
plurality of teeth 510 fornmed on a periphery 512 of the first annylar frane
474. The threaddd® .scBwe 508erb§le ncREgEMRAYen| W geBLlHdBd 314 aﬁ(au%f- ¥ end

and an fixed nut, 516 at an opposed end. The threaded screw 508 nay be
posi ti oned SOTFFpEA ve relation with the teeth 510 of the first annul ar

frame 474 by recesseg %Ji&s%n%p‘i&&gf QER@nth dikpduad iberwbkh Accgshdgl y,
rotation of the threaded screw 508 nay rotate the first annular frame 474,

and thus tlead iafstthy ifSinstozlet cndiihyy ceeedb$yidd0 may be provided for
fixably securing the first.anpular .franme,474

f he | h
aligned at the reticl®®0dtrs ns@ﬁén&m%ﬁ?tﬁ%ﬁ? tqg?gta&%‘aelrrpn? Sbé%%eqﬁg 530
My CoNMpri S8 P ACKIO IwHPER® KW end of the first slot;

a second spring element disposed between a closed
end of the second slot and the reticle holder; and
the second spring element operable to bias the

reticle holder away from the end of the second slot.

11. The reticle assembly of Claim 10, further

comprising:

a. first 'push rod engaging the cross slide
opposite the first spring element; '

the first push rod operable to position the cross
slide within the first slot; |

a second push rod engaging the reticle holder
_opposite the second spring element; and

the second push rod operable to position the

reticle holder within the second slot.

* c L M S *



534. The brace 532 may include a surface 536 adapted to engage the
periphery 512 of the first annular franme 474. For the enbodi ment of FIGURE
;15, the surface 536 may have a concave shape adapted to fit substantially
flush against the teeth 510 of the periphery 512. 36 The screw 534 may
engage a threaded section of the franme 470 and contact the brace 532
opposite the surface 536. The screw 534 nmay be adjustable in the direction
of the first annular frame 474 to secure the brace 532 against the first
annul ar frame 474. Al though not shown by FIGURE 15, it will be understood-
that the second annular frame 476 may4 ncl ude an adj ust ment device for
rotating the second annul ar frame 476 as descri bed above in connection with
the first annul at2fr afema¥aippadrhrBREL FCoRE:| §RPPFGSAESenbl y may be

provi ded for securingatggngﬁ%ggg?gpgg£a&igéggﬁné7gna§ggﬁgcgkb dgahgye in

connection with the ffr ane n-accor. ce w th one dspect

of the present inventgOfirisihte dHaie POopayabiempuntfeitds the WREA§ENcEZ W th
non-i ntegral nenbers. The non-lntegral menbers all ow the sight 20 to be

desi gned i ntlependene| gtoant hwageapséane2. Accordingly, the sight 20 may be

of a modul ar design tQ.atsecond channel operable to focus the image of

the scene at the image plane;

a channel selector operable to selectively direct
the image of the scene into the first or second channel;
and _

a reticle assembly, comprising:

a housing including a first slot formed
along an inside. surface by a first set of opposing side
walls;

the first slot extending between a first
side and a second side of the inside surface;

the housing including an extended aperture
formed in the first slot;

a cross slide disposed in the first slot;

the cross slide including opposing edges
‘engaging theé first set of opposing side walls;

the cross slide operable to slide between
the first side and the second side of the inside surface;

the cross slide including a second slot
formed by a second set of opposing side walls substantially
normal to the first set of opposing side walls;

the second slot extending between a third
side and a fourth side of the inside surface of the
housihg; .

the cross slide including an elongated

aperture formed in the second slot; -_—

AP



can be nounted to a weapon 22 with non-integral menbers configured for that
weapon. FIGURE 16 illustrates one enbodi ment of a nounting assenbly 550 for
.mounting the sight 20 to the weapon 22. As shown by FI GURE 16, the nounting
assenbly 550 may conprise a first foot 552 operatively associated with a
first clanp 554 and a second foot 556 operatively associated with a second
clanp 558. As described in nore detail below, the feet 552 and 556 nay be
permanent|ly secured to a bottom 560 of the sight 20 and may engage a rail

562 of the weapon 22 with the aid of the clanps 554 and 558. It wll be
under stood that the clanps nmay be re¢8rsed within the scope of the

i nventi on. 37 The first foot 552 may include a top 563 adapted to_engage
a first nounting section 564 retidie bbpﬂd#r56®i%90$ﬂ£ dirghtheo. seceBB 566

may extend across the top 563 of the first foot 552 in a direction
subst anti al% %ﬁrallel to the rail- 562. A recess 568 may be fornmed in the

first nmounting section S564cfd FOCERINE HIBId AP ®ODud G| SlsoSTIh@fedbesfir st
foot 552 may be adapted to engage a first edge 572 of the rail 562. An

opposi te siesydgingfthdesdcond sontobseppagibg addpt wdlls;engage a second
the reticle holder operable to slide between
the third side and the fourth side of the inside surface;
the reticle holder including a viewing
aperture;
a reticle coupled to the reticle holder at
the image plane;
the reticle in alignment with the viewing
aperture;
the_viewing.aperture operable to continually
overlap the elongated aperture of the cross slide; and
the elongated aperture operable to

continually overlap the extended aperture of the housing.

13. The multiple channel scope of Claim 12, further
. comprising;
thHe reticle holder including a projection;
a guide ring including a guide confining the
projection to restrict movement of the reticle within the

housing.

R
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" 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
.582 by a locking screw 580 and a nut 582. The | ocking screw 580 may be
press fit into an aperture 584 forned in the side 570 the first foot 552
and extend fromthe opposite side 574 of the first foot 552. The projecting
portion of the | ocking screw 580 may be threaded to receive the nut 582.
The second foot 556 may include a top 586 adapted to engage a second
nounting section 588 of the bottom 560 of the sight 20. A tab 590 may
extend across the top 586 of the sec#®d foot 556 in a direction

substantially normal to the_rail 562. A_recess g%g gf%.be gorged bn t he
second nounting b&eti BResBBLlEAPLECENFBNETe SCAPSRF IRl doatBF LRRE
second f oot 5§$ ] nge adapted to engage the first edge 572 of the rai

562. An oﬁﬁa F&°5P8é 596 of the second foot 556 may be adapted to engage
the second edge 576 o&nt hetépmédfdde i S Ldarhiatian rliwHdseich betamend thleanp

558. The second clanp 558 may be coupled to the opposite side 596 of the
second footgeb8ebying| aefli hhesteehctoghghdes in@d600.  The | ocking screw

598 may be 38 presgliltMiRedaEPUIHEE f0Gd L A d Mo YR the

friction between the guide ring and the reticle holder

during movement of the reticle holder.

15. The multiple channel scope of Claim 13, the guide
ring further comprising an alignment pin operable to engage
a hole of the housing to index the guide with the extended

aperture of the housing.

16. The multiple channel scope of Claim 13, further
comprising:
the projection having a rounded exterior surface;
the guide being substantially rectangular in
shape with rounded corners; and .
the rounded corners sized to receive the rounded

‘exterior surface of the projection.

I
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second foot 556 and extend fromthe opposite side 596 of the second foot
556. The projecting portion of the |ocking screw 598 may 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. In one enbodinent, the brace 604 may be forned
froma portion of the |locking screw 598. The rail 562 nay be a Weaver rail
as shown by FIGURE 16. It will be uanrstood that feet 552 and 556 and the
cl anps 554 and 558 may be configured to engage other types of rails 562 in
accordance with e ipventipon, JThe first.foot 552 he injtigall gupl ed
to the first nod%?1n ?x%¥%ﬁﬁ%%ﬁ S%aPﬂgls§§ﬁPebf€;a%:%%v .E%f%Qgﬁrly,

t he seconddgﬁgrﬁgih%py be initially coupled to the second nounting section
588 of the sight 20 by screws 610. It will be understood that pins and
coupl i ng devi ces may ke usédsidet hesywtfzee of afhe the ewdhosEdngnd lbebng
Preferably, the scre 608 and 610 are slightly | oose when the feet 552 and
556 are i niTIRFF3R ¥FYPthe sight 20. This allows the sight 20 to nove

slightly when engagedtfd tPEskalsh 13@2-peitly £OUAGEHERL FHitl hend aPip8E W th

the recess 568 allows the forward portion ©of the sight 20 to nove parall el
to the railsiZhR. addeclongesmomdtsdde tdf the A6idet Burfieceecess 592 al |l ows
the rearward portion of , ,

the second slot including rounded corners; and

the reticle holder being rounded to fit the third

side and the fourth side of the inside surface.

18. The multiple channel scope of Claim 12, the
reticle holder further comprising:
a recess sized to receive the reticle; and

-a notch operable to receive a reticle light.

19. The multiple channel scope of Claim 18, further
comprising a second notch operable to receive a status

indicator.

20. The'multiple channel scope of Claim 18, wherein

the reticle light is a light emitting diode (LED).

A A



the sight 20 to nove normal to the rail 562. This nmovement prevents the
sight 20 fromtw sting or binding when the feet and cl anps are secured to
:the rail 562, which may 39 cause the night and day channels 54 and 56 to
beconme unaligned. After the feet and clanps feet are secured to the rai

562, the feet may be permanently secured to the bottom 560 of the sight 20.
In one enbodi nent, the feet nay be permanently secured with an adhesive
and by tightening the screws 608 and 610. It will be understood that the
feet may be otherw se permanently secured to the sight 20. The optical
bench, housings, and frames of the si*$ht 20 may be nmde of al umi num

Al um num may be preferred because it is |ightweight and,relativel¥

i nexpensi ve. Add2li onBheymudtiplaushranedsPaParthi Fe2HRdLEr nEYRERRE Wil |
be understood that.the optical bench, housings, and frames may be made from
ot her typesCOFPHEPEPPAls that are strong and |ightwei ght. The |enses,

Wi ndows, prisms and oghekrgpt salng 08penent sdvépbbedsbgbivedl ERy1bgednde of
BK7 glass which is relatively 1 nexpensive and wel| known in the art. It
wi |l be undendtofdtheafirht epetcandcshposesss @dhides nade

the first spring element operable to bias the
cross slide away from the end of the first slot;

a second spring element disposed between a closed
end of the second slot and the reticle hoider; and

the second spring element operable to bias the

reticle holder away from the end of the second slot.

22. The multiple channel scope of Claim 21, further .
comprising:
a first push rod engaging the cross slide
opposite the first spring element;
the first push rod operable to position the cross
‘slide within the first slot; '
a second push rod engaging the reticle holder
. opposite the second spring element; and
the second push rod operable to position the

reticle holder within the second slot.

23. The multiple channel scope of Claim 12, further
comprising the first channel being a night channel and the

second channel being a day channel.
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fromother types of glass or polynmers operable to transnmt the "image of
.the scene. Preferably, the individual conponents include an
-anti-reflection coating to prevent reflections frominterfering with the
i mage di spl ayed on the reticle assenbly 58. Although the present invention
has been described with several enbodi ments, various changes and
nodi fi cati ons may be suggested to one skilled in ~art——i LS i nt ended
that the present invention enconpass such changes ﬁ%ﬁﬂkﬁtﬂfﬁm as fall
wi thin the scope of the appended cl ai ns. 40 \WAT | SREPAQED | S: |1. A
reticle assenbly, conprising: a housigy including a ISt Stot—fe~ded al ong
an inside surface by a first set of opposing side walls; the first slot
extendi ng between a fir ' ' fr t isi de surface of
the housing; the housi nngﬁgﬂgduﬁﬁgEg‘%ig%’g‘d?ﬁ%ﬁ e Th e r st
slot; a cross slide disposed in the first slot; the cross slide including
opposi ng edges engaging the first set of opposing side walls;
ABSTRACT OF THE DISCLOSURE

The invention comprises a reticle assembly ‘for an
optical sight. In accordance with one embodiment of the
invention, a reticle assembly (58) may comprise a housing
(302) having a first slot (322) formed along an inside
surface (304) by a first set of opposing side walls (318).

- A cross slide (330) may disposed in the first slot (322).
The cross slide (330) may include opposing edges (334)
engaging the first set of opposing side walls (318). The
cross slide (330) may include a second slot (340) formed by
a second set of opposing side walls (346) substantially
normal to the first set of opposing side walls (318). A
reticle holder (350) may be disposed in the second slot
(340) . The reticle holder (350) may include opposing edges
(358) engaging the second set of opposing side walls (346).
The reticle holder (350) may include a viewing aperture

. (354). A reticle (300) may be coupled to the reticle
‘holder (350f in alignment with the viewing éperture (354).
The viewing aperture (354) may overlap an elongated
aperture (332) of the cross slide (330), which may overlap

an extended aperture (308) of the housing (302).

-
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the cross slide operable to slide between the first side and the second
side of the inside surface; the cross slide including a second slot forned
by-a second set of opposing side walls substantially normal to the first

set of opposing side walls; the second slot extending between a third side
and a fourth side of the inside surface of the housing; the cross slide

i ncl udi ng an el ongated aperture forned 110t he second slot; a reticle hol der
di sposed in the second slot; the reticle holder including opposing edges
engagi ng the second set of opposing side walls; t i cle hol der operable
to slide between the third side and the fourdh sifle O i nsi de surface;
the reticle holder including a view ng apertire; | reticlegf coupled to the
reticle holder in alignment with the view ngigperfure; thg view ng aperture
operable to overlap the el ongated apertur kel cr oss i de; and 41
the el ongated aperture operable to overgs { & ended fperture of the
housing. 2. The reticle assenbly ofs Q- 1 er
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conprising; the reticle holder including a projection; a guide ring

i ncluding a guide confining the projection to restrict novenent of the
reticle wwthin the housing. 3. The reticle assenbly of Cdaim 2,
further conprising: an internedi ate slide washer di sposed between the guide
ring and the reticle holder; and the internedi ate slide washer operable to
control friction between the guide ringzéHU the reticle holder during
novenent of the reticle holder. 4. The reticle assenbly eoff Caim2, the
guide ring further conprising an alignnment pin opera‘{9 o engage a hole of
t he housing to index the guide with the extended aper urg OH t he housi ng.

5. The reticle assenbly of daim 2, further” conpr¥si t he
projection having a rounded exterior surface t Ay g substantially
rectangul ar in shape with rounded corners; and geﬁners sized to
receive the rounded exterior surface of the pro[%&tlop

2

FIG.




42 6. The reticle assenbly of Cdaim 1, further conprising: the

i nside surface of the housing being substantially round; the cross

sl tde being rounded to fit the first side and the second side of the inside
surface; the second slot including rounded corners; and the reticle hol der
being rounded to fit the third side and_the fourth side of the inside
surface. 7. The reticle assenbly of CB40m 1, the reticle holder further
conprising: a recess sized to receive the reticle; and a notch operable to
receive a reticle light. 8. The reticle assenbly. of Cdaim 7,

further conprising a second notch operable to receive a status indicator.

9. The reticle assenbly of Cdaim7, wherein the reticle light is a |ight
emtting diode (LED). 43 10. The retjicle assenbly_ﬁi[é?aingﬁ, further
conprising: a first spg4ng equqnt grsposed. Pei ween a cl osed
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end of the first slot and the cross slide; the first spring el enent
operable to bias the cross slide away fromthe end of the first slot; a
second spring el enent disposed between a closed end of the second slot and
the reticle holder; and the second spring el ement operable to bias the
reticle holder away fromthe end of the second slot. 11. The reticle
assenbly of Caim 10, further conprisind/l0a first push rod engaging
the cross slide opposite the first spring elenent; the first push rod
operable to position the cross slide within the first slot; a second push
rod engaging thgzyeticle hol der opposite the second spring elenent; and the
second push rod opgrable to position the reticle holder within the second
sl ot . 44 12. A Rl e channel scope, conprising: a | ens systemfor
gat hering an inat;/, dene; a first channel operable to focus the inmage
; €. ogbrabl e to focus the
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"tHRe scene at the inmmge plane; a channel selector operable to selectively
direct the image of the scene into the first or second channel; and a
.reticle assenbly, conmprising: a housing including a. first slot forned
along an inside surface by a first set of opposing side walls; the first
sl ot extending between a first side and a second side of the inside
surface; the housing including an exterd¥ aperture forned in the first
slot; a cross slide disposed in the first slot; the cross slide including
opposi ng edges engaging the first set of opposing side walls; the cross
slide operable to slide between the first side and the second side of the
i nside surface; the cross slide including a second slot forned by a second
set of opposing side walls substantially normal to the first set of
opposi ng side walls; the second sl ot extending QEL)-:- a third side and a

fourth side of the inside surfﬁ?fgpf t housi ng e oss slide including
an el ongated aperture fornmed i fe setond slof 14




45 a reticle hol der disposed in the second slot; the reticle hol der

i ncl udi ng opposi ng edges engagi ng the second set of opposing side walls;
the reticle holder operable to slide between the third side and the fourth
side of the inside surface; the reticle holder including a view ng
aperture; a reticle coupled to the reticle holder at the inmage plane; the
reticle in alignment with the view ng apéiure; the view ng aperture
operable to continually overlap the elongated aperture of the cross slide;
and the el ongat ed aperture oper abl e to continually overlap the

ext ended aperture of the housing. 13. The nultiple channel scope of C aim
12, further conprising; the reticle holder including a projection; a guide
ring including a guide confining the projection to restrict novenent of the
reticle within the housing.




46 14. The multiple channel scope of Caim 13, further conprising: an

I nternmedi ate slide washer disposed between the guide ring and the reticle
"hal der; and the internediate slide washer operable to control friction
between the guide ring and the reticle holder during novenent of the
reticle holder. 15. The multiple channel scope of Caim 13, the guide ring
further conprising an alignnent pin opetdBl e to engage a hole of the
housing to index the guide with the ext ed aperture of the housing. 16.

The nul ti pl e channel scope of C a4 onpri& ng: the projection
havi ng a rounded exterior sug , antially
rectangul ar in shape with ed ! th ded corners sized to
recei ve the rounded exterA SL{; t ' i 0 47 17. The
nmul ti pl e channel scope Clam h <
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conprising: the inside surface of the housing being substantially
round; the cross slide being rounded to fit the first side and the second
*si«de of the inside surface; the second slot including rounded corners; and
the reticle holder being rounded to fit the third side and the fourth side
of the inside surface. 18. The nultiple, channel scope of Caim12, the
reticle holder further conprising: a re®d8s sized to receive the reticle;
and a notch operable to receive a reticle light. 19. The e ple ghasmnel
scope of Claim 18, further conprising a second notch opeffias
status indicator. 20. The nmultiple channel scope of d aifl
reticle light is alight emtting diode (LED). 48 21
channel scope of Caim 12, further conprising: a firsg&
di sposed between a closed end of the first slot and t%
first spring el ement operable to bias the




cross slide away fromthe end of the first slot; a second spring el enent

di sposed between a closed end of the second slot and the reticle hol der;
~arid the second spring el enent operable to bias the reticle hol der away from
the end of the second slot. 22. The mul tipl e channel scope of Caim 21,
further conprising: a first push rod engaging the cross slide opposite the
first spring elenent; the first push rdﬂlgperable to position the cross
slide within the first slot; a second push rod engaging the reticle hol der
opposite the second spring elenent; and the second push rod operable to
position the reticle holder within the second slot. 23. The nultiple

channel scope of Caim12, further conprising the first?p@andﬂm being a

ni ght channel and the second channel being a day channe 470
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RETICLE ASSEMBLY FOR OPTICAL SIGHT

T B TRE T T =

The invention comprises a reticle assembly for an
optical sight. In accordance with one embodiment of the
invention, a reticle aséembly (58) may comprise a housing
(302) having a first slot (322) formed along an inside
surface (304) by a first set of opprosing side walls (318).
A cross slide (330) may disposed in the.first slot (322).
The cross slide (330) may include opposing edges (334)
engaging the first set of opposing side walls (318). The
cross slide (330) may include a seccnd slot (340) formed by
a second set of opposing side walls (346) substantially
normal to the first set of opposing side walls (318). A
reticle holder (350) may be disposed in the second slot
(340) . The reticle holder (350) may include opposing edges.
(358) engaging the second set of opposing side walls (346):
The reticle holder (350) may include a viewing aperture
_(354). ..A reticle (300) may be coupled to the reticle
‘holder (350) in alignment with the viewing aperture (354).
The ‘.viewing aperture (354) may :overlap an elongated
aperture (332) of the cross slide (330), which may overlap

an extended aperture (308) of the housing (302).

(Fig No. 11)




