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ABSTRACT

An:optical system includes a lens cell having a generally cylindrical
tens cell body. The lens cell body has a lens cell central longitudinal axis and a lens
cell optical axis eccentrically offset from the lens cell central longitudinal axis. A
sleeve includes a.generally cylindrical sleeve body having an outer surface with a
first longitudinal axis and an inner surface with a second longitudinal axis
eccentrically offset from the first longitudinal axis. The lens cell is inserted into the
sieeve. A housing has a generally cylindrical body with the sieeve at least partially
inserted into the housing. A clip is disposed about at least a portion of the
circumference of the housing. The lens cell and the sleeve are rotated relative to
each other and to the housing such that the lens cell optical axis is aligned in a
desired location. After the lens cell optical axis is aligned in the desired iocation, the
clip is releasably coupled to and inserted through the housing and into the sleeave to
restrict rota‘tion of the sleeve relative to the housing.
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COLLIMATED OPTICAL SYSTEM WITH CLIP RING ECCENTRIC LOCKING MECHANISM

BACKGROUND OF THE INVENTION

In.a vision-assisting device, such as a monocular, the device is
collimated when the output optical axis matches the input optical axis such that the
beam of light entering the device is parallel with the beam of light exiting the device.

During manufacturing of the device, a technician typically aligns the optical axes
through an iterative process that requires adjustment of the device, securement of

the components of the device relative to one another, and determination of whether

the device is satisfactorily collimated. If the device is not satisfactorily collimated, the
technician must release some of the previously secured components of the device
retative to one another and readjust the device. A need exists, therefore, to provide
a monocular that includes a mechanism for securing and releasing the components to

allow for adjustment of the components relative to each other in order to collimate

the device.

SUMMARY QOF THE INVENTION

Briefly, the present invention provides an optical system. The optical
system comprises a lens cell having a generally cylindrical lens cell body and an
optical lens system therein. The lens cell body has a lens cell central longitudinal
axis and a lens cell optical axis eccentrically offset from the lens cell central
longitudinal axis. A sleeve includes a generally cylindrical sleeve body having an
outer surface with a first longitudinal axis and an inner surface with a second
longitudinal axis eccentrically ofiset from the first longitudinal axis. The lens cell is
inserted into the sleeve. A housing has a generally cylindrical body with the sleeve
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at least partially inserted into the housing. A clip is disposed about at least a portion
of the circumferehce of the housing. The lens cell and the sleeve are rotated relative
to each other and to the housing such that the lens cell optical axis is alighed in a
desired location. After the lens cell optical axis is aligned in the desired location, the
clip is releasably coupled to and inserted through the housing and into the sleeve to

restrict rotation of the sleeve relative to the housing.

Additionally, the present invention further provides an optical system
comprising an inner cell having an inner cell central longitudinal axis and an inner
cell optical axis eccentrically offset from the inner cell central longitudinal axis and an
outer cell having a generally cylindrical ceil body. The cell body has an outer surface
with a first longitudinal axis and an inner surface with a second longitudinai axis
eccentrically offset from the first longitudinal axis. The inner cell is inserted into the
outer cell. A housing having a generally cylindrical body defining a perimeter
thereof, wherein the outer cell is at least partially inserted into the housing and a clip
disposed about at least a portion of the perimeter of the housing are also provided.
The inner cell and the cuter ceil are rotated relative to each other and to the housing
such that the inner cell optical axis is aligned in a desired location, and wherein, after
the inner cell optical axis is aligned in the desired location, the clip is releasably
coupled to and inserted through the housing and into the outer cell to restrict

rotation of the outer ceil relative to the housing.

Also, the present invention provides a method of manufacturing a
collimated optical device comprising the steps of providing a lens cell having a
generally cylindrica! lens cell body, wherein the lens cell body has a lens cell central
longitudinal axis and a lens cell optical axis, offset from the lens cell central
longitudinal axis; inserting the lens cell into a sleeve, wherein the sleeve comprises a
generally cylindrical sleeve body, wherein the sleeve body has an outer surface with
a first longitudinal axis and an inner surface with a second longitudinal axis offset
from the first longitudinal axis; inserting the sleeve at least partially into a housing,
wherein the housing cdmprises a generally cylindrical housing body; independently
rotating the sleeve and the lens cell relative to the housing until the lens celi optical
axis is at a desired location; securing the sleeve and the lens cell to each other to
restrict rotation of the sleeve relative to the lens cell; and coupling a clip to the
housing, wherein the clip extends through the housing and engages the sleeve,
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thereby securing the sleeve to the housing to restrict rotation of the sleeve relative
to the housing.

Further, the present invention provides a binocular comprising a frame
and flrst and second monoculars having optical systems described above being
separately releasably connected to the frame.

I F THE FIGURES

The foregoing summary, as well as the following detailed description of
exemplary embodiments of the invention, will be better understood when read in
conjunction with the appended drawings. For the purposes of jllustrating the
Invention, there are shown In the drawings exemplary embodiments. It should be
understood, however, that the invention is not limited to the precise arrangements
and instrumentalities shown. In the drawings, the same reference numerals ara
employed for designating the same elements throughout the several figures. In the

drawings:

Fig. 1 is a perspective view of a binocular including a monocular
according to an exemplary embodiment of the present invention;

Fig. 2 is a perspective view of the monocular only according to an
exemplary embodiment of the present invention;

Fig. 3 is a longitudinal side view, in section, of a sleeve of the
monocular shown in Fig, 1;

Fig. 4 Is an exploded view of eyepiece compaonents of the monocular
shown tn Fig. 1;

Fig. 5 is a cutaway perspective view of a portion of the eyepiece
portion shown in Fig, 3;

Fig. 6 is a perspective view of a connection between a housing and
sleeve of the eyepiece shown in Fig. 4;

Fig. 7 is a profile view from an output end of the sleeve shown in Fig.
4,
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Fig. 8 is a perspective view of a lens cell being inserted into the sleeve;

Fig. 9 is a profile:view from an cutput end of the lens cell;

Fig. 10 is a flow chart illustrating steps for manufacturing the

monocular of Fig: 2; and

Fig. 11 is a perspective view of the assembled monocular of Fig. 2,

with the focus ring removed.

DETAILED DESCRIPTION OF THE INVENTION

Certain terminology is used herein for convenience only and is not to
be taken as a iirﬁitation on the present invention. The terminology includes the
words specifically mentioned, derivatives thereof and words of similar import. As
used herein, the term “input” is defined to mean a direction farther from a user when
the monocular is in a use position as described herein and “output” is defined to
mean a direction closer to the user when the monocular is in a use position as
described herein. The following describes exemplary embodiments of the invention.
However, it should be understood based on this disclosure, that the invention is not

limited by the exemplary embodiments of the invention.

Referring to the drawings generally, a monocular 100 according to an
exemplary embodiment of the present invention is shown. The exemplary monocular
100 can be used as a monocular or can be part of a night vision goggle (NVG)
binocular 210, shown in Fig. 1. These devices are used to intensify ambient or
infrared light for enhanced visibility in a darkened environment.

Referring to Fig. 2, monocular 100 is generally tubularly shaped, with
an input end 10;‘2, which receives light from the external environment, and an output
end 104, which transmits the intensified image to a user. The major components of
monocular 100 are, from right to left, an eyepiece 106, an image intensifier tube 190
and an objective lens assembly 192, which are all carried in a housing 110.

Réferring to Fig. 4, eyepiece 106 includes an inner, or lens, cell 150
disposed within _ém outer cell, or sleeve 130, which is partially disposed within
housing 110. Aifocus ring 170 threadably engages housing 110 and is operative to
longitudinally transiate sleeve 130 and lens cell 150 with respect to housing 110.
Such translation may be accomplished without rotating sleeve 130 and lens cell 150
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with respect to housing 110. Eyepiece 106 is collimated during fabrication.
Therefore, it is desired that sleeve 130 and lens cell 150 do not rotate relative to
housing 110 or each other during operation, such as during focusing of eyepiece 106

by the user.

Housing 110 is in the form of a generally tubular or cylindrical body
112. An output end 114 of housing 110 includes two elongated slots 116 formed in
body 112. In an-exemplary embodiment, slots 116 are spaced from each other
about 90 degrees around the outer perimeter or circumference of body 112. Those
skilled in the art, however, will recognize that angles greater than or less than 90
degrees may be used. Slots 116 are sized to allow a tang 119 of a clip, such as a
clip ring 118, shown in Figs. 3-6, to be inserted therethrough to engage eccentric
sleeve 130, as will be described later in detail herein. Referring to Fig. 4, housing
110 also inciudeé a thread 120 formed on the outer surface of body 112 to
threadably engage focus ring 170. At input end 102, housing 110 includes a plurality
of circumferentially spaced ridges 122 that extend generally parallel to each other
and longitudinally atong the length of input end 102. Ridges 122 assist the user in

focusing monocular 100 during use.

Eccentric sleeve 130 includes a generally cylindrical body defined by an
outer surface 132 having a first, or outer, cylinder longitudinal axis 134 that extends
perpendicularly out of the plane of the page of Fig. 7, and an inner surface 136 that
is eccentrically offset from outer surface 132. Inner surface 136 has a second, or
inner, cylinder longitudinal axis 138 that extends perpendicularly out of the plane of
the page of Fig. 7 Inner cylinder longitudinal axis 138 is slightly offset from outer
cylinder longitudinal axis 134 by a slight distance, such as, for example,
approximately 0.5 millimeters, although those skilled in the art will recognize that
the offset distance may be more or less than 0.5 millimeters., This offset creates a
first eccentricity in sleeve 130 such that, when sleeve 130 is inserted into housing
110 and rotated:within housing 110 during fabrication, inner cylinder longitudinal

axis 138 shifts relative to outer cylinder longitudinal axis 134.

Referring to Fig. 8, sleeve 130 also includes a series of longitudinal
slots 140 that afe circumferentially spaced about outer surface 132. In an exemplary
embodiment, 40 slots 140 extend, evenly spaced, around outer surface 132. Those
skilled in the art, however, will recognize that more or less than 40 slots 140 may be
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used. Further, slots 140 may be rectangular, oval, oblong, or other shape that
allows longitudinal translation of sleeve 130 with respect to housing 110. Slots 140

extend through outer surface 132 to inner surface 136,

Referring back to Figs. 4 - 6, clip ring 118 is used to secure housing
110 to sleeve 130 to restrict rotation of sleeve 130 with respect to housing 110. In
an exemplary embodiment, clip ring 118 is an elongated piece of beryllium copper
that is curved between a first end and a second end. Those skilled in the art,
however, will recognize that other materials, such as stainless steel, aluminum, or
other suitable material, may be used instead of beryilium copper. The curvature
matches the curvature of the exterior of housing 110. Clip ring 118 may have spring
properties that enable clip ring 118 to be installed and removed repeatedly on
housing 110 without damage. In an exemplary embodiment, clip ring 118 has a
length sufficient to extend about 270 degrees around the exterior of housing 110.
Clip ring 118 includes tangs 119 that extend from each of the first and second end of
clip ring 118, generally toward a radial center of clip ring 118, Those skilled in the
art will recognize that clip ring 118 may extend more or less than 270 degrees
around the exterior of housing 110, so long as clip ring 118 is sufficiently long to
allow tangs 119 to be insérted into elongated slot 116 as described below.

Slots 140 are sized to accept and retain tang 119 with a sliding fit. As
shown in Fig. 6, when sleeve 130 is inserted into housing 110, sieeve 130 is alighed
with housing 110 such that a selected one of slots 140 is aligned with each elongated
stot 116. Each tang 119 is insertable through elongated slot 116 and into selsected
slot 140 so that tang 119 is inserted into the selected slot 140. Slots 140 are longer
than the width of tang 119 to allow sleeve 130 to translate axially within housing
110 into which each tang 119 is inserted. Such axial translation allows focusing of
monocuiar 100 for an individual user. In addition to restricting rotation of sleeve 130
with respect to housing 110, clip ring 118 also serves as a8 mechanical stop for the

axial transiation of sleeve 130 with respect to housing 110.

Referring to Figs. 4 and 8, outer surface 132 includes a groove 141
that extends circumferentially around an output end of sleeve 130. Groove 141 is
sized to accept and retain an o-ring {(not shown) to seal a joint between ocuter surface
132 and housing 110 during assembly of monocular 100. Outer surface 132 also
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includes a lip 142 that engages focus ring 170 such that rotation of focus ring 170

longitudinally transiates sleeve 130 relative to housing 110,

Quter surface 132 further includes a groove 143 that extends
circumferentially around an input end of sleeve 130. Groove 143 is sized to accept
and retain a snap ring 184 inserted therein. Snap ring 184 secures focus ring 170

against lip 142.

Referring just to Fig. 8, inner surface 136 of sleeve 130 also includes a
plurality of teeth:144 that extend radially around an input lip 146 that extends
inwardly from inner surface 136 toward inner cylinder longitudinal axis 138. A
plurality of teeth:144 engage a plurality of mating teeth on lens cell 150, as will be

described in detail later herein.

Referring back to Fig. 4, inner surface 136 of sleeve 130 aiso includes
an internal threa_d 147 that receives a locking ring 148. Locking ring 148 biases lens
cell 150 against sleeve 130 and transmits longitudinal motion of sleeve 130 to lens
cell 150 during focusing. Locking ring 148 includes an external thread 149 that
engages internal thread 147 of inner surface 136, The output end of locking ring 148
also includes a pair of diametrically opposed slots 149a that are used to insert
locking ring 148 into sleeve 130. An insertion tool (not shown) engages siots 149a.
The insertion tool is rotated, thus rotating locking ring 148 and threading locking ring
148 onto sleeve 130.

Referring now to Fig. 9, lens cell 150 includes a generally cylindrical
body defined by .an outer surface 152 having a lens cell central longitudinal axis 154
that extends pefpendicularly out of the plane of the page of Fig. 9, and an inner
surface 156 that is eccentrically offset from outer surface 152. Inner surface 156 has
an optical axis 158 that extends perpendicularly out of the plane of the page of Fiqg.
9. Optical axis 158 is slightly offset from lens cell central longitudinal axis 154 by a
slight distance, such as, for example, approximately 0.5 millimeters, although those
skilled in the art will recognize that the offset distance may be more or less than 0.5
millimeters. This offset creates a second eccentricity in lens cell 150 such that, when
lens cell 150 is inserted into sleeve 130 and rotated within sleeve 130 during
fabrication, optical axis 158 shifts relative to lens cell central longitudinal axis 154,
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Lens cell 150 includes a plurality of lenses (not shown) disposed within
inner surface 156. While a plurality of lenses may be used, those skiiled in the art
will recognize that a single lens may be used instead. Combined with the first
eccentricity in sleeve 130, optical axis 158 can be manipulated about outer cylinder
axes 134, 154 until optical axis 158 is collimated with the rest of monocular 100.

Referring back to Fig. 8, outer surface 152 includes a groove 161 that
extends circumferentially around an input end of lens cell 150. Groove 161 is sized
to accept and retain an o-ring (not shown) to seal a joint between outer surface 152
and sleeve 130 during assembly of monocular 100. A portion of the input end of lens
cell 150 also includes a plurality of mating teeth 164 that engage teeth 144 on sleeve
130. Teeth 164 may be arranged in three sets that are circumferentially arranged
around the input end of lens cell 150, Those skilled in the art, however, will
recognize that more or iess than three sets of teeth 164 may be spaced around the
input end of lens cell 150. A lip 166 extends longitudinally away from the input end.
Lip 166 includes a plurality of cutouts 167, with each cutout 167 spaced adjacent a
set of teeth 164. Cutouts 167 are formed to assist in cutting teeth 164 during

manufacture.

Referring back to Fig. 4, the output end of lens cell 150 also includes a
pair of diametrically opposed slots 168 formed therein. Slots 168 are sized to accept
an insertion tool (not shown) to assist in inserting lens cell 150 into sleeve 130
during assembly. A groove 169 is formed in outer surface 152 between groove 161
and teeth 164. Groove 169 is sized to accept and retain an o-ring {not shown) to

seal a joint between outer surface 152 and sleeve 130 during assembly of monocular
100.

Focus ring 170 includes a generally annular body defined by an outer
surface 172 and an inner surface 174. Quter surface 172 includes a plurality of
circumferentially spaced longitudinal grooves 176. Grooves 176 enable a user to grip
focus ring 170 and rotate focus ring 170 to focus eyepiece 106 during use.

Inner surface 174 of focus ring 170 includes a threaded formation 178
that engages external thread 120 on housing 110. Inner surface 174 also includes a
groove 180 that is sized to accept and retain an o-ring (not shown) to seal a joint

between inner surface 174 and sleeve 130.
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Snap ring 184 is used to secure focus ring 170 against sleeve 130.
Snap ring 184 snaps into groove 143 in sleeve 130 and secures focus ring 170

against lip 143 of sleeve 130.

Referring back to Fig. 2, image intensifier 190 is located within housing
110 and includes all of the optics, electronics and associated devices to operate
image intensifier 190, Objective lens assembly 192 is partially located within
housing 110, between image intensifier 190 and input end 102. Image intensifier
190 and objective lens assembly 192 can be any known apparatus and need not be
described in detail. A power connector 194 extends outwardly from housing body
112. Power connector 194 electrically connects image intensifier 190 to a power
soutrce (not shown). Power connecter 194 also releasably physically connects
monocular 100 to a support, such as for binoculars or a weapon sight.

To assemble eyepiece 106, image intensifier 190 and objective lens
assembly 192 are inserted into monocular 100 according to known methods.
Reference is made to the flow chart 300 of Fig. 10 for steps in the assembly process.
In step 302, lens cell 150 is partiaily inserted into sleeve 130 as shown in Fig. 8 so
that mating teeth 164 of lens cell 150 engage teeth 144 of sleeve 130. In step 304,
the combined sleeve 130 and lens cell 150 are then inserted into housing 110. In
step 306, sleeve 130 and lens cell 150 are independently rotated relative to each
other and to housing 110 in order to collimate monocular 100. The eccentricity of
optical axis 158 with respect to lens cell central longitudinal axis 154 of lens cell 150,
as well as the eccentricity of outer cylinder longitudinal axis 134 relative to inner
cylinder longitudinal axis 138 of sleeve 130, allows sleeve 130 and lens cell 150 to be
rotated relative to housing 110 until optical axis 158 is collimated with image

intensifier 190 and objective lens assembly 192. Teeth 144 and mating teeth 164
are ramped to allow indexing during collimation. In the event that teeth 164, 144 do

not perfectly align to retain perfect collimation, lens cell 150 may be indexed relative
to sleeve 130 to obtain a mating engagement between teeth 164, 144, while only
slightly distorting the collimation of eyepiece 106. In step 308, when a desired
relationship between teeth 164, 144 is made, sleeve 130 and lens cell 150 are

coupled together by engaging teeth 164 with teeth 144.

Next, sleeve 130 is aligned with housing 110 such that a selected slot
140 is aligned with each elongated slot 116. When a slot 140 is aligned with one of
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elongated slots 116, another slot 140 will be aligned with the remaining elongated
stot 116. In step 310, clip ring 118 is coupled to housing 110 and to sleeve 130 by
inserting one of tangs 119 into one of elongated slots 116 and slot 140 that is
aligned with elongated slot 140, and by inserting the other tang 119 into the other
elongated siot 116 and the other slot 140 that is aligned with the other elongated
siot 116. Clip 118 extends around at least a portion of housing 110, as shown in Fig.

11.

In the event that slots 140 and elongated slot 116 do not perfectly
align to retain perfect collimation, clip ring 118 may be removed and sleeve 130 may
be indexed relative to housing 110 to obtain alignment between slots 140 and
elongated slots 116, while only slightly distorting the collimation of eyepiece 106.
Clip ring 118 may then be reinserted into selected slots 140 as described above.,
Once optical axis 158 is collimated, lock ring 148 is threaded onto sieeve 130 to
secure lens cell 150 against sleeve 130.

Instep 312, focus ring 170 is next threaded onto housing 110. Snap
rim_j 184 is snapped into groove 143 and secures lip 182 of focus ring 170 against lip
142 of sleeve 130 so that transiation of focus ring 170 caused by the threaded
connection of focus ring 170 with housing 110 is transferred to sleeve 130 and lens
cell 150 without rotation of sleeve 130 or lens cell 150, allowing for longitudinal
translation of sleeve 130 with respect to housing 110.

Monocular 100 may be part of a helmet-mounted or handheld night
vision system. Alterhatively, monocular 100 may be used as a sight for a weapon

system, such as a rifle or even a tank. Further, monocular 100 may be incorporated

into any optical system requiring focusing and collimation.

Referring back to Fig. 1, @ second monocular 200 is used in
conjunction with monocular 100 to form binocular 210. Second monocular 200 may
be structurally similar to monocular 100. First and second monoculars 100, 200 are
releasably connécted to a binocular frame 212 through power connector 194, not
shown in Fig. 1, on each monocular 100, 200. In the evént that one of monoculars
100, 200 needs to be repaired or replaced, that monocular is removed from binocular
frame 212 and repaired or replaced. When the repaired or replacement monocular is
connected to binocular frame 212, the repaired or replaced monocular does not need

to be collimated with the original monocular.
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Although the invention is illustrated and described herein with
reference to a specific embodiment, the Invention is not intended to be limited to the
details shown. Rather, various modifications may be made in the details within the
scope and range of equivalents of the claims and without departing from the
invention. While exemplary embodiments of the invention have been shown and
described herein, it will be understood that such embodiments are provided by way

of example only.
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What is Claimed:

1, An optical system comprising:

a lens cell having a generally cylindrical lens cell body and an optical lens

system therein, wherein the lens cell body has a lens cell central longitudinal axis and a
lens cell optical axis eccentrically offset from the lens cell central longitudinal axis;

a sleeve having a generally ¢ylindrical sleeve body, wherein the sleeve
body has an outer surface with a first longitudinal axis and an inner surface with a
second longitudinal axis eccentrically offset from the first longitudinal axis, wherein the

lens cell is inserted into the sleeve:

a housing having a generally cylindrical body, wherein the sleeve is at
least partially inserted into the housing, and

a clip disposed about at least a portion of the circumference of the
housing, the clip comprising an elongated curved body with a first end and a second
end, and having a tab extending from each end thereof, the tabs being sized to engage
the sleeve through the housing,

wherein the lens cell and the sleeve are rotated relative to each other and
to the housing such that the lens cell optical axis is aligned in a desired location, and

wherein, after the lens cell optical axis is aligned in the desired location, the clip is
releasably coupled to and inserted through the housing and into the sleeve to restrict

rotation of the sleeve relative to the housing.

2, The optical system according to claim 1, wherein the lens cell body comprises a
plurality of locking members and wherein the sleeve body comprises a plurality of

mating members engaged with the plurality of locking members to restrict rotation of
the lens cell retative to the sleeve.

3. The optical system according to claeim 1, wherein the outer surface of the sleeve
body comprises a plurality of slots circumferentially spaced therearound and wherein the
clip extends through the housing and into one of the plurality of slots to connect the

housing and the sleeve together.

4, The optical system according to claim 1, wherein the housing comprises at least
one elongated opening therein, and wherein each of the tabs extends through one of the

at least one elongated opening.

22682088.1
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5. The optical system according to claim 4, wherein a plurality of slots may be

indexed relative to the at least one elongated opening.

6. The optical system according to claim 1, wherein the sleeve is longitudinally

transliatable relative to the housing.

/. The optical system according to claim 1, further comprising a focus ring

threadably connected to the housing.
3. A monocular comprising:

the optical system of claim 1;

a lens assembly; and

an image intensifier disposed between the lens assembly and an eyepiece.
9. An optical system comprising.

an inner cell having an inner cell central longitudinal axis and an inner cell

optical axis, eccentrically offset from the inner cell central longitudinal axis;

an outer cell having a generally cylindrical cell body, wherein the cell body
has an outer surface with a first longitudinal axis and an inner surface with a second
longitudinal axis eccentrically offset from the first longitudinal axis, wherein the inner

cell is inserted into the outer cell;

a housing having a generally cylindrical body defining a perimeter thereof,

wherein the outer cell is at least partially inserted into the housing, and

a clip disposed about at least a portion of the perimeter of the housing,
the clip comprising an elongated curved body with a first end and a second end, and

having a tab extending from each end thereof, the tabs being sized to engage the outer

cell through the housing,

wherein the inner cell and the outer cell are rotated relative to each other
and to the housing such that the inner cell optical axis is aligned in a desired location,
and wherein, after the inner cell optical axis is aligned in the desired location, the clip is
releasably coupled to and inserted through the housing and into the outer cell to restrict

rotation of the outer cell relative to the housing.

10. The optical system according to claim 9, wherein the housing comprises a pair of

longitudinal housing slots having a first length and the second cell comprises a plurality

228079421
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of iongitudinat cell siots extending around the perimeter of the outer cell, the
longitudinal cell slots having a length greater than a width of the clip inserted into the

outer cell,
11.  The optical system according to claim 9, wherein the inner cell comprises a lens.
12. A binocular comprising:

a frame;

a first monocular Including:

a lens cell having a gyenerally cylindrical lens cell body and an optical lens
system therein, whetrein the lens cell body has a lens cell central longitudinal axis and 8
lens cell optical axis, offsat from the lens cell central Jongitudinal axis;

a sleeve having a generally cylindrical sleeve body, wherein the sleeve
body has an outer surface with a first longitudinal axis and an inner surface with a

second [ongitudinal axis offset from the first [ongitudinal axis, wherein the lens cell is
Inserted into the sleeve: and

a housing having a generally cylindrical housing body, wherein the sleeve
is at least partially inserted into the housing,

, a clip disposed about at least a portion of the circumference of the
housing, the clip comprising an elengated curved body with a first end and a second
end, and having a tab extending from each end thereof, the tabs being sized to engage
the sleeve through the housihg,

wherein the lens cell and the sleeve are rotated relative to each other and

to the housing such that the lens cell optical axis is aligned in a desired location, and
wherein, after the lens cell optical axis is aligned in the desired location, the clip is

releasably coupled to and inserted through the housing and into the sleeve to restrict
rotation of the sleeve relative to the housing; and

a second monocular having the same configuration as the first monocuiar,
wherein the first and second monoculars are separately releasably connected to the
frame.,

13, The binocular according'to claim 12, wherein the lens cell body comprises &
plurality of locking members and wherein the sleeve body comprises a plurality of

22682088.1
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mating members engaged with the plurality of locking members to restrict rotation of

the lens cell relative to the sleeve.

14, The binocular according to claim 12, wherein the outer surface of the sleeve body
comprises a plurality of slots circumferentially spaced therearound and wherein the clip
extends through the housing and into one of the plurality of slots to connect the housing

and the sleeve together to restrict rotation of the housing relative to the sleeve.

15, The binocular according to claim 12, wherein the housing comprises at least one

elongated slot therein, and wherein a portion of the clip extends through each of the at

least one elongated slot.

16. The binocular according to claim 15 wherein a plurality of slots may be indexed

relative to the at least one elongated siots.

17. The binocular according to claim 12, wherein the sleeve is longitudinally

translatable relative to the housing.

18. The binocular according to claim 12, further comprising a focus ring threadably

connected to the housing.
19. An optical system comprising:

a lens cell having a generally cylindrical lens cell body and an optical lens
system therein, wherein the lens cell body has a lens cell central longitudinal axis and a

lens cell optical axis eccentrically offset from the lens cell central longitudinal axis;

a sleeve having a generally cylindrical sleeve body, wherein the sleeve
body has an outer surface with a first longitudinal axis and an inner surface with a
second longitudinal axis eccentrically offset from the first longitudinal axis, wherein the

lens cell is inserted into the sleeve;

a housing having a generally cylindrical body, wherein the sleeve Is at
least partially inserted into the housing and wherein the sleeve is longitudinally

translatable relative to the housing, and

a clip disposed about at least a portion of the circumference of the

housing,

wherein the lens cell and the sleeve are rotated relative to each other and
to the housing such that the lens cell optical axis is aligned in a desired location, and

wherein, after the lens cell optical axis is aligned in the desired location, the clip is

22807942.1



CA 02634790 2015-03-11

-16 -

releasably coupled to and inserted through the housing and into the sleeve to restrict
rotation of the sleeve relative to the housing.

20. A binocular comprising:
a frame;

a first monocular including:

a lens cell having a generally cylindrical lens cell body and an optical lens
system therein, wherein the lens cell body has a lens cell central longitudinal axis and a
tens cell optical axis, offset from the lens cell central longitudinal axis;

3 sleeve having a generally cylindrical sleeve body, wherein the sleeve
body has an outer surface with a first longitudinal axis and an inner surface with a
second longitudinal axls offset from the first longitudinal axis, wharein the lens cell is

inserted Into the sleeve; and

a housing having a generally cylindrical housing body, wherein the sleeve
is at least partially inserted into the housing and wherein the sleeve is longitudinally
transiatable relative to the housing,

a clip disposed about at least a portion of the circumference of the
housing,

wherein the lens cell and the sleeve are rotated relative to each other and
to the housing such that the Jens cell optical axis is aligned in a desired location,
and wherein, after the lens cell optical axis is aligned in the desired location, the
clip is releasably coupled to and inserted through the housing and into the sleéve
to restrict rotation of the sleeve relative o the housing; and

a second monocular having the same configuration as the first monocuiar,
wherein the first and second monoculars are separately releasably connected to the

frame.

226820881
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