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COLLI MATED OPTI CAL SYSTEM BACKGROUND OFTHE | NVENTI ON |
n a vision-assisting device, such as a nonocul ar, the
walewr 086385 col | i mat ed when the out put optical BXI/BS2006/043373

mat ches the input optical axis such that the beam of

light entering the device is parallel with the beam of

light exiting the device. Typical assenbly procedures

produce a device ' [ 1] due to

i nconsi stenci es iéﬁﬁ#@Aﬁﬁgﬁ%Fﬁg“o$Y ous optica

el ements within the device. A night vision device

normal |y devi at @&AKCGROUND OF MHEANYENTYN em due to the

of fset caused by the m crochannel plate and twi sted

fi ber dptd dsiantdssiatinhdeves,i tieh avkwenonderlatethecdeviee isagpllimated
Whencﬁ@lleldugﬁI}t%%tlcél@ué ﬁ%&@legrtﬁ’g Hﬁ)%g P?gcatl %lessxlﬁﬁ SR e beaH\ of light

%nmen e 1 np ut | rrage
enterig %ﬁtd%cgaw P@"ﬁH@'nW' I §he Wﬁreawf I“?htr@t't"ég BreotR\esa. f Broige!

asserﬁ@l‘?%@ée@hres Y& a davibé BRRYS Abt WIﬂﬁéfeHQiLn%dcoflﬁ@ﬁstsmmes in
nmno CEIarS resuy n a user's

€S .
the ”i‘Pé’é‘&'PHQ f’Br"?LfFo%DﬁEﬁ @ﬁmeytspvanthw tﬁﬁ dgvicee Aghight Vision device
normdily detibt@asronT hicsllinsatad ¥estgmudureaiolthal offseineluise® by thad

micrc%t\gls?rvel %)%%é%ﬁ;ﬂ%\n g%s:ggtger o) t%xvpﬁ‘\rm%ﬁ]é:ge\ﬁgﬁeﬁ rai n and

adac VI'Si on  goggi'e col | i mates

one nmonpeul ﬂgt&é?/ ideN€ nBt BAfimb R lﬂigé] ntlgkﬁet L$8uldg Cﬁ%the system is

~mechanismt I ncl udes a sing e eccentric
slighthoagl efaligTREns Wity the didAmape. ﬁéel‘s Ehgptanisalignraentiis typjcally
not aQfroblBm @gblrﬁ@wom{aﬁg @F@.té%ggpmm?mreco@f&g&ﬂeu lrmihe@wo
wever e es ITus e all
””C°'§9??%4ﬁnoﬂﬁ?%'?férr e%}ﬂisdﬂta W%@g{ s geeding o H@@B%%‘g‘%ﬂt'lywo'”t in
differaht ginedions.t mhtshearvee;hamma:takal ashd@ition, drfieofferneqniskarhe aser to
If one of the nonoculars is

the input opt es.
expe?%’bqeaeé}éatr%' g%ﬁ 8% 5t hen bot h monocul ars agai n need

to be call gt {r@#g olIE OithfALs AERORAEAL! €l ieldiner

woul d be bene e a col f'nocula
throuigh thaiugé oha mfbamlsmth@amcwes @pﬂn@gie@cmnt@emﬂcbmical housing.

The g{\?g}rgggsﬁegp@e/mg Wf&’ Qv s.fr@ﬂuh?@ﬁé% ?%&u&é lméglfw é\sﬁoklﬂ]aws

collimsed dRags- nV@W@Y%ntf}ﬂ%'iHSé’e%ogaiﬁsawtcba aligpe é’ﬁwa svstem Neither

outpl.litcd”ﬂﬁchlsdllﬁwls&lelc@é}égﬁﬁéllgnléta\(ﬂllflﬂtl“@ reefaRhdal MXItgkr?Hrﬁéjbllnﬁé\lr:ar, or
.l ens e 0 an ens sysitem ereln.

the 1N QPEERI > Boay B! 4N? GHRNCCRPI BaRpRLTd Pty ikt e bou

monaxlass again acke s be ebllinapéd tmmabxitise oetpaeaked pabllg.

offset fromthe lens cell central |ongitudinal axis. A
sl eeve Thasull brebenediclay te praviddra calimstesiehisoddalyin velrich a

moncf%ﬁhagcaﬁ Befagecd dhsetvited %thh%ﬂéﬁﬁ@%&@—ccﬂ%éte B Abhoculars

in the binocular.
SUMMARY OF THE INVENTION

Briefly, the present invention provides an optical system comprising 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 has a generally
cylindrical sleeve body, 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 sleeve. A housing has a generally cylindrical
body into which the sleeve is at least partially inserted. The lens cell and the sleeve are
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surface with a second |ongitudinal axis, eccentrically
offset fromthe first |ongitudinal axis. The lens cell

WO 200705683 ed i nto the sl eeve. A housing has a PETERZN6/§43373
cylindrical body into which the sleeve is at |east
partially inserted. The | eng cell and the sleeve
arerotated relative to each other and to the housing
such that the lens cell optical axis is aligned in a

rotatefb s¢lptve toeashi dher mf@rthﬁﬁ‘@uﬁ@ﬁs‘ué@t'ﬂatéﬁ?|'%’H3I ceygpicalaxis is

ahgné&l irgﬁ%i@sﬂréb b@@tl&?%ﬁéﬂh%qgﬁé té?lnopttcaﬁa*l?%sal@%% nh $he desired
fixed %/eéconnect ed to the sl eeve and the sl eeve

locatiogn e lead o % HE ARG 50 JhesIBRYS PEA 514 SREr S chanected to
the holisiay o lpedaint Yé&tation bhthehwewsicnglatibddo thonaldiyg. t he

present invention further provides a binocul ar

conpr i shddjtiendlllyathe, prasdritristentiondatthar pionitles @i igodutesr
comp?g chéljlh‘rgrﬁ'y ta%taﬁ%{)ﬂg&l%rj n'gag%ﬁ OcKS’ogﬁQ% r%@sa%ﬁfﬁgg?slcpg?d above,
and amﬁra@@dlraonocmlae hfavmgtthaﬁelrr@e:@aﬁ@iunatm@@aItm §rsfneonocular. The
first m%&%@lrﬁoﬂ&h%?ssékél éépSPﬁQI?ci'E%gséﬁ?y E&%efcféﬁ'@% th&lrefne.

he present i nvention provi des a net hod
man uf achidb | the pRededt fHvaRtied pRRtid&sad mz*eemop@r @Qﬂl’[ﬁ’ét@hﬂg a

stesof rovidin he el enents of the .
co”lf@@i@é&hﬂ?@ Gk PSR Ve g rptrPYiG'”Pﬁb FENE P the optica

systdnﬂb@_d@h@t&b%‘ﬁ&e, inBsr€ing ithg ldnBecel listevae ateek/e;asxterting the sleeve
at Ie%sg%:rﬁ?alslgm glﬂa IE?o,luV?#]enr it\ﬁgﬁ‘}roglyﬂ tc% %gsc’ g%nerally cylindrical
hOUSlﬂgdB:rEhmdrexiﬂpleSldertttyalotat@gttﬂne ssetes'e\a@dahd Ietri$ecelllerﬁ©tw@|t¢ each other

and ’{oeéh@tHoYlgl gchn%i‘?ﬁtb %tf&@fdé\ﬂge fs% té“%&l%kl%bﬂ%éﬁ%w keddifig the

vice Is at a eS|re I'i mat 1 on securi ng

sleewerﬁéﬂdsuf@é%s gailctoteaeh pEes tedrrevans retabian of Ha SleeyepielivRtto the

lens EQL3rd0RcOfindg bR SE&RMUS thelhalibing tb Prédt k&@aEol 6f the Adde
Secur | ngpt he sl eeve to the housing to prevent rotation

relatiye tpr{Re SPRANRE rel ative to the housing. BRI EF

DESCRI PTI ON OF T for [ ummary, as

wel |l as the fﬁ%ﬁﬁww %E@g@%ﬁ@%ﬁpr ef e¥r ed

enbodi nent nt

under S{Tglae ?m%ohnq rhﬁ%ﬁ ,Céon\n%llng% He %ﬁo@%tg cﬁe'i:alled desarl%tlon
prefatresemyedimehiscdf the mvmcgnpwﬂldmaebleth@rtmdﬁr%tmﬂ wbﬁs readuine
conjlﬂfc{tl%n%ltﬁ MeSapprAged bl gy)- thﬂLaltehﬁc&H&%@ét?ﬁer‘éfn and constitute

ustr at I g the T nvention re are shown int

part g Hs ARRFIEGHEOR FRinihe RUTBPSSSQS IsEeBiRg (the PEneen. etaerel gre shown

in the Ripal g B @ribde Rh& o acht a'i*@\‘bﬁéé@htly bharbrrbfie i mm b&®Qndi&rstood,
not limted to the pr Sﬁﬁ rth gﬁiements and
O

howevess thahehf @W??ﬁ'%‘sé‘i‘?&/{ﬂ"te CIRG HRNIMRD S ANE
mstrumfeﬁtannuee showmr & theadrawdngl, dyeshrhe refdesice Inatnenays taheemployed

for dgg g‘ﬁ:at {Fe a‘?ne li\e%%ﬁ&%%m@&%u? %Vegezi‘)ergl f%we%s In thQ d?’%ngs:

I nNoCu
I d
the pr eEdht '?ﬁ@éﬁ#!eétﬂvea@gw5‘%5&'%2@82@9I%T@Bb?%”v'efo

accordied kAo embedinriltyof see BrageRiginyentian;

Fig. 2 is a perspective view of the monocular only according to an
embodiment of the present invention;
Fig. 3 is a longitudinal side view, in section, of the monocular shown in

Fig. 1;

Fig. 4 is an exploded view of eyepiece components of the monocular
shown in Fig. 1;



10

15

20

25

30

enbodi nent of the present invention; Fig. 3 is a

| ongi tudinal side view, in section, of the nmonocul ar
wab@msises Fig. 1; Fig. 4 is an expl oded view oPCT/US2006/043373

eyepi ece conponents of the nocul ar shown in Fig. 1;

Fig. 5is an enlarged view of a portion of the

eyepi ece portlon shown in Fig. 3; Fig. 6 is a

er spective .vi ew a, connecti on be en a_housi ng and
gl ee\F/)e E']g sﬁ%a'e)‘?@&r FLVIEWRIA RYTURR ng@eﬁpgecePOF%onaShown in
Fig. profil e view from an out put end of the sleeve shown in
Fig. 4, Fig. 8 is a perspective view of a lens cell
bei ng i higepti®d pergpectiteevisWed \aeconaactidri lgetw@en & h:‘ousmg and sleeve

QL n out put end of the | ens cel
of thy e$EbIEEeDwI‘I@g]CHg I%\I OFTHE |1 NVENTI ON Certain

term nokigay i¢ § prsMe vREI fbi JL5upanY ﬂb?%eslé)éveysh@ﬂ/q ih $ig. 4

not to be taken as a limtation on the present

i nvent i Bip. 8The peaspating A8 df RALMIES) BdIRg VAR into the sleeve;
specifically nmentioned, derivatives thereof and wor ds

of simlar inport. As used herein, the term' inpa; IS
[ f user en

R I L R S T

and “out put * gesafiey L‘S‘I%dCF{IBTfB?\?BF?'HE'IWEh sisl) closer to

t he user when t e monocu In a‘us tion as

descr i begtdl8t&infinolbhe if @éd%r@g fgfeé&”\'\)en?e%c oR y s &t to be
it Be

enbodi nent of the invention. However

take, Hﬂér‘%‘?'@&d’”b%{b% RIRSatiiveatiap J@artermmn@gytlmréudes the words
specifiomBNineAtlonet, Mekivativas tthetebyad R oRIsedralih st igipeedi A'@U%ed herein,

the (G ARt AR08t e il LS ey A eb UaFRERR MBocular
is in ahige [DDESlenlaSIdEEVGTHeIddﬂEI‘GEIE asdowntputhe derieke s aan a dH‘eCtIOI’]
closep?@w?&rr w"r%‘?m t@@%&%a&fé?% las l??el\%tcc?lﬂ %%geﬁcgﬁe(é l_p_ereln The

VI SI on gogg
f0|'0‘/%'ﬁamsmberslagpre&erréﬂmeocti@entefstharleveutt@d tmnowm»teerissrﬁquld be

unde?ﬁ%@écﬁﬁése@rod {Hid @l%@gsdrégtm ¢ Y inG8 F‘sqm\f iy BJ he' flefRrred
{0 vall

kened environment. Referring
embor?dﬁ%%‘iﬁfai]hei'@‘(f’rﬁt'@”gener aI ly tubularly shaped with an

nput ich receives |ight fromthe external
Ien\leiur oﬁ%‘gﬁrﬁ“géﬂ\éﬂ%HVWF%se@ﬁd'wmmom%@r 1Q0apesatding to a
prefetried enmiceinaefit efcthi PR@RNt Mvantisels sl"B&fnerTHéW;%'eFéPréa' nﬂo?&ular 100
can b%%g aﬁsa %ohgplﬁ%rtourdcéﬁg)& Egﬁﬁdft%ﬂ-éght vision goggelerEID\lr\]/%(): binocular

e ngj or
210, sho(wn in Fig. 1. These dewces are used to intensify ambient or infrared light for

and

enhanced visibility in a darkened environment.

Referring to Fig. 2, the monocular 100 is generally tubularly shaped, with
an input end 102, which receives light from the external environment, and an output
end 104, which transmits the intensified image to a user. Referring to Fig. 3, which is a
longitudinal section view of the monocular 100, the major components of the
monocular 100 are, from left to right, an eyepiece 106, an image intensifier tube 190
and an objective objective lens assembly 192, which are all carried in a housing 110.

Referring to Figs. 3-5, the eyepiece 106 includes a lens cell 150 disposed
within the sleeve 130, which is partially disposed within the housing 110. A focus ring
170 threadably engages the housing 110 and is operative to longitudinally translate the
sleeve 130 and the lens cell 150 with respect to the housing 110. Such translation is
preferably accomplished without rotating the sleeve 130 and the lens cell 150 with
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nonocul ar 100 are, fromleft to right, an eyepiece

106, an inmage intensifier tube 190 and an objective
wobjeosidse | ens assenbly 192, which are all caPCT/882006/043373

a housing 110. Referring to Figs. 3-5, the eyepiece

106 includes a lens cell 150 disposed within the

sl eeve 130, which is partially disposed wthin the

hqusi 110. A foc s ring 170 threadably engages the
respR G I "D 401 4T SUPRET L% b SoUGR eH LR o cation.
Thertfoagst Btdestrbe tisdtede &lek30 1aodmt1hﬁe |I@ﬁsceﬂel|50 ddbRotWotdte relative
ing 110 ch tr tion
to eisHRPERE 19 & Kecl RN SeRtoR, S0 e, U RE g ot the
eyeple¥e 16 vt the Llsens cell 150 with- A - respect to the

housing_110. The eyepi ece 106 is collimated during
f abri cath®housime i &9 & ie, the forns otle genedlly hisulahizodyl B eAn

outpﬂlt?@ndiﬁ]m bhghe W%lr@eﬂo ﬂﬂ%@ldg(fwegﬁarﬁ&trﬂgﬁy Eﬁéc@E'eYcﬁ'gta%%l slots

hou5|n or_each rin eration
116 %&‘”ﬁelrm N %Yu%%g%% slokrel 18, ais deas! tpo% omya shewgierein 118,
showrhi@ m@tﬁsltﬁgaelﬂ.ﬂarté‘d therdth®ubArBefbage ﬂfé“&!céht!lrbléostléék}@:ﬁg as will
usi n i ncl u

bod . An t 4 t h
ve dpbet ke (1 acki ] Jeuic e Sroufipnin 148 doifleee pitsraty,uare
headt hiBabihey fitsliato fheesist tt6sardld cylirelriebzethnkal 18lbl exteraifing therefrom

and ﬁ‘]@@%éﬂﬂée\@% §r'efe°f981g” fk;\nhééldglwg doeg %? ekp %%%?/gn%the

her et hr ou eccent ric slesve
exteyipn of the b@é‘ééﬂ? tb'@e@hq alteérOf ithe slequdder merléBn Whiteethetsbaliider pin

118 @' drefeh@dl WSHQQﬁleé Il‘pEI%‘ ﬁrtw?lll Yec%?Hi%E Qhﬂeﬁget]&ﬁ%v %ggtgﬂer known

fits into the slot 11 a cylindrical sha
Secudng @ﬁHF%aﬁYH%er Wdﬁ?f&ﬁ@ Of H}Ebsftqw@%lpéb%S 130. o
Pr ef er t he hea not extend beyond the
ot er| QRN BRI 3 516 U aned 1612110, ClRt e dBread 120
formpd on 148 outshisLigfatnef hledisldger 2pbnhidkably ghgafe thietdeus ring 170.

At thtenﬂﬁ’tﬁ %lrél' i(iZthé Eottlgfﬁg ?56 lncILHes e@ﬁgaglltﬁggglgc@t Jaléqjjn%ally spaced

nown™ securi
rldgeisnls?tZetadt eftenthgendraily gerallpl aara otRexf @vd fongitidio&liyt aong the

Iengiﬁ_‘n' &%he ﬁwp@t ehaQOIQOuﬁie%g%}qzya?gshﬂ‘%'bﬁ%$§q§ab|{%8%ge rRocular

formed on the outer surface
100 dyfinghéRenl y engage the focus ring 170. At the input end

102, the housing 110 includes a plurality of
cr cunt elEn#Geaniry siepyed#orinelydes 5129”@@5‘( C\élié"tdé'ﬁa' body defined by

an Olgehelmﬁédeylzzalﬁaahﬂmgébn fote?agiinddr k& ls ﬁﬁﬂtHa@@ltetnUQ|p€ﬁHe|nM|cuIarly out
of _the, i nput en rid

or o o e bEREP TR 21 PR 8 oL HRC LOBFROIcADy ofset

fromllbe ouflélnsuéauen;ﬁz i Thelireeveufd® 13chadas irmegenardal byis 138 that

exteﬁd@ 6Jrlgér{09¢cﬂlarjﬂpgl¥t &etme@)er ¥ tﬁ'@ i)gqu ?ﬁFi@u'}f 58 e cylinder axis

axl extends
138 Eé&l@%ﬁ%ﬁ?@%ﬂt&mw thieuter crlwepaaﬁé%fbwméllqjﬁgbst@mcel,:upgeferably

apprgxmﬁ&dy 2103 M‘]ﬁ%te?grél?r%gﬂ@ﬁostehs%llédstﬁé apt Mll%l:(@ﬁlze that the
fset fromthe outer surface . The inner sur

offse §lsTass A PHOFS B3 1455 48 G iTITGatefa TS offset creates  first

eccentricity in the sleeve 130 such that, when the sleeve 130 is inserted into the
housing 110 and rotated within the housing 110 during fabrication, the inner cylinder
axis 138 shifts relative to the outer cylinder axis 134.

Referring to Fig. 8, the sleeve 130 also includes a series of recesses 140
that are circumferentially spaced about the outer surface 132. In the preferred
embodiment, 40 recesses 140 extend, evenly spaced, around the outer surface 132.
The recesses 140 may, but not necessarily, extend through the outer surface 132 to the
inner surface 136. The recesses 140 are sized to accept and retain the cylindrical



10

15

20

25

30

extends perpendicularly out of the plane of the page
of Fig. 7. The inner cylinder axis 138 is slightly
wo@Rdogms638F om t he outer cylinder axis 134 by a BCT/§K1006/043373

di stance, preferably approximately 0.5 mllineters,

al though those skilled in the art will recognize t hat

the offset distance nay be nore or less than 0.5
mllimeters. This offset creates a first eccentricity

shank hlgthwitk laewve fit3dssionwntindig- Guvéientthe sisereg0 igiseged into

the hbisey 1 86 thBlRel 830048 ik dlvkeh @l@h&ﬁ.ﬂj efh %érhth%t tafsélected

ousi ng '110 during fabricati on, i nner cyli
one ohfhesregsgseg Hﬂ@ﬂ%alﬂgile&twlétheoelpﬂ%atsﬁﬁ&t g .Tﬁ‘&esﬂ"oaké gpin 118 1s

inserthBrb thRﬁfg‘hrtﬁé REbrigatdd got 816 bd aﬂaﬂtﬁ@‘éﬂmft@@alaélﬁﬂkllrl@bud Bserted

into s SEtER0ireS A0 SDa0F Fear Adra Mspated PR e idard Vak11e
The saotiddt prantis p¢6vd§r&8Hsseme\ldm@ﬂbennbtammmlwﬂadhd housing 110,

but tIBe %Hn%{tw %lo? lﬂgrallﬁ\%g ftﬁ&?h&%@%rw?h?l%%ﬁﬁ%ﬁ&% e%f}g 198¥o translate

nécessari e ou er surface
longitl@mhalip reladve tmidve lmstf@cbwlSG The recesses 140 are

sized to accept and retain the cylindrical shank 118b
wi th a Refargng iback pesFigh8wihe oHtey girfase IgddAciifes 3oeeaye 141 that

exten%%%rb&nféﬂe@ﬁfaﬂl?darblﬁ\{cpaﬁ B@tﬂl@léﬁtl%tﬂél-gee\tehﬁ@ ¢ﬁ<¥9r&o?r@ 141 is
is al |p% h the_housi n t a se

sized dRaceP PRE (HEULR B NNt $Y 217G BENRET e A HgST b3 and
the heligthg 116 duflihg aSiEmH)Idejf tipd mohd&ulais10sEnd abiee stiffacude also

. h |

o) RS RS P A
betwbeatheldr8avd 3415@1311 tht fagesdes 180orTdat!wdl &) engapes thefasus ring 170
such %Pﬁﬁ%gﬁf{on R @h%ﬁo%hlphﬁﬁ %ﬁoﬁé\ﬁgﬁﬁaﬁ@%@arﬂs@eg IR QLA AN I ative

ative ousing 110 ut the elongated slot
to thg hgusing &We- t he shoul der pin 118 and the sleeve 130 to
translate longitudinally rel at t
g Zf% ative to the hou&@ﬁgmﬁngs

Ref er r i H§ BiRkUwrrcrilg2 Brthehiaclydesr 9EopUeals

circuhfreHERE éko@rﬁ@@ﬁfmdﬁfbnﬁmtth@mbev@ﬁ@i The gFevent4sak |sLZed to

und an out uI end ve 130. The 90V
acceiG EEIh poRaR OGN OERT Y AR G07T RS LB BRI octé fng
170 jguimdt thetipwen, dhearobd seersirfigc® 132 and t he hou5| ng

110 during assenbly of the nonocul ar 100. The outer
sur f ac Ref&2ing| ek ite €194 de shainnepsurfaret 1agt alex inghigiles a plurality of

teetl{)ﬁgzi #Hat %xﬁHH"P@ﬁlgh\)’ alad’l\ﬁM afnr ﬂ?hﬁ 0 198 Lt é(%@rfﬁcﬁw&l%@y from the

roove he recesses 140
Innenwaéﬁ 336 é@wwﬁlethﬁo@rw qw'n@erlw 53hThal f?'Bt/&f F%ﬁ#h &144 engage

a plurdiRy bPA1ESinG t8&th bAOthleQBgK &Nt 5t lasYwill barek@iRs ihltRtail later
sleeve 130 relative to the housi ng 110. The outer

herelgy f ace 132 f urt her includes a groove 143 that extends

U BT o T B B B0 Bl et v
147 draépeceiveg ailocldnd edg tiker eThe lodireg snap48|bn‘agses élaeﬂe@s CEIhéSO
aga:r&s‘%‘fHé gleé\';kglgggn@g%h% ts 1 MRiluliMatl AotioR S GsIBEVS £86'td the lens
cell 150 durlng focusing. The locking ring 148 includes an external thread 149 that
engages the internal thread 147 of the inner surface 136. The output end of the
locking ring 148 also includes a pair of diametrically opposed slots 149a, shown in Fig.
4, that are used to insert the locking ring 148 into the sleeve 130. An insertion tool
(not shown) engages the slots 149a. The insertion tool is rotated, thus rotating the
locking ring 148 and threading the locking ring 148 onto the sleeve 130.
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Referring back to Fig. 8, the inner surface 136 al so

includes a plurality of teeth 144 that extend radially
wa@e@ansk3sh i nput [ip 146 that extends inwardl yPET/OR0Mé@I3373

i nner surface 136 toward the inner cylinder axis 138.

The plurality of teeth 144 éngage a plurality of

mating teeth on the lens cell 150, as will be

described in detail later herein. Referring to Fig

the i nnEre lsns FRILESA BElugies @ gwr@bve@“aﬁrw%beﬁhaﬁﬂrm @aan outer

surfa?eé?lSQ hﬁtnnb%ﬁled)d/c@lsc;ﬂmld@ﬁ Kkl@g.Smtﬁgt é)é’cgndsT;B@'péﬁkﬁKulBﬂy bufef the
bi ases

Plang ARG SHIGAF F- 90 A0 PUTTET SGEF o 3hat I cetrBavly pipet from
the duler duefase a6b)] ThEOnhirsurfigcé A56$ian@n opkieall axiski Sy tHait regtends

perpfiia Aty SPEIRR PBIF e peOF BREle- SR EgBRTTes Rotightly

offseb froputheemderndylintier dig kbAdyra sight dBtaiceppiefirkbiyesppaoximately

0.5 rﬁﬁ“rﬁet%f‘s %ﬁﬁ&‘@éaﬂ fh%@lel ineg Wﬁ?éjaﬁlv\ﬁlﬁfeﬁ’béﬁlge tﬁéﬁW@ o'ﬁ’get distance
re used to insert I'ng ring

may |bﬁtf60'1€m§ legsdbgr O3B Millimetergs diis effpet étﬂatf(%ﬁe@némyentnc'ty in

the léﬁkg@énel?sd ﬂ%h&h@ﬂ %vh%ﬂ&ﬂe IdrtecdinsRY E'n@srértte@(?htol t%ergge@bqt.io and
hus rotating | ocking ring 148 and  t hreadi
rotatE i1 1 HES Ve o1 RErEraa 4Na SolmhenEaiid St ragtye to
the dutéd ¢itiagersaxgen®4.al |y cylindrical body defined by an
outer surface 152 having an outer cylinder axis 154
t hat exRe‘edmgjmqlaetndilg:LH aht yersutell 50t hdugesom plucdlity o€ lenses

160 nggset%fwﬁlﬁl‘thglr}n? %n#? {gﬁehTI%‘ renégseléosﬁmma@ Etct'al.l_?]xes 162

outer surrtace

that prenelf akmeﬁarwéw treontiesl axis dpBi c@mhired witBghe Figgt eeserdrigty in the

sleev% PR, Qﬁé‘gkt‘?&a‘l akisy SQ%anOJe H%ﬁlp‘&ha@@@a%uttthg oR g eyRhdd fes 134,
Ical axis 158 is slightly offset fron1the

154 eu‘tﬂeﬁhe@yf irqldests 38 ' cﬁwﬁd Mn ‘ihﬁrYFSto‘i"f§P%H8%‘°C“ ar 100.
pr ef er apl

r oX
Phote. cBebrBPIe LABlog e Ut pyit Bubhe 2 pridpeq gPove 161 that
exteodd saduntfeshaaihearoayid inpueerat of ededshall 1505 The groove 161 is
. illimeters. . This offset create 0 it
sized'9 34501 AhEretdiflah Ehhg TR EHRELT REREEPY GREFAFE ik and
the sleevienis®r durthgi assemblyeofdhe ewenot8lar aﬂl d\ partian ofithe inhihend of

the I%E%ceﬁLf"@’ Ssd AL HES NG FARY bPﬁ\tahﬂE fteeft Q-Qh.épélllga%éitﬁe teeth 144

ts relative to the outer~c er axl s
on thgesieevs hif. bErktaed th4 ar%Prqfqereblyeafgartg@mm thyeeishts thakaren

c1rcumf’éfeallt|’aﬂ\)’ aﬂBn &N$R8nd €Re H Qﬁ@ @f Yid Bh& céIN€50.NABIvever, those
he | enses 1 i ncl ude centra

0 62
sl R et A et e 2 R CR U ST Ml CRRPS OfGHSth 164 ey be
spactoabirRIkhwiiiguttdng dfithetergceB ool A lify 166 ekteads Iaighedmally away

rom g5, B s B89, R e Mo
167 sp8ed sadiamkhi aaetel thee tteethhidb4r ethe @ftomtlse16ﬁ‘m1re<f<anrrmd toOeesist in

cuttuﬁﬁftﬁé Eée@ﬂl@@‘ﬁ’uhﬂ 'ﬁ‘uélhu §cﬁu1tehe outer surface 152

groov at extends circunferentially
ar ound ﬁ@fel’ﬂﬁ}'ﬁa&n:@ F@é. 4 heeloBfsut @lilor HeOlend RBIN 450 Q¥R includes
a pai1r6o% dliasmetrically opposed slots 168 formed therein. The slots 168 are sized to
accept an insertion tool (not shown) to assist in inserting the lens cell 150 into the
sleeve 130 during assembly. A groove 169 is formed in the outer surface 152 between
the groove 161 and the teeth 164. The groove 169 is sized to accept and retain an o-
ring to seal a joint between the outer surface 152 and the sleeve 130 during assembly

of the monocular 100.
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sized to accept and retain an o-ring to seal a joint

bet ween the outer surface 152 and O the sl eeve 130
waleoorosp3sssenbl y of the nonocul ar 100. A port i BOT/OB20061@43373

i nput end of the lens cell 150 al so includes a

plurality of mating teeth-¥64 that engage the teeth

144 on the sleeve 130. The teeth 164 are preferably

arranged in three sets that are circunferentially

ar r angesk ficosiridg tie inaipdes @peharélly Aendlemisodyedafinggy an outer

surfacgg?gv&d 3, @géF%&FAc@ﬁ‘i e &ﬁeﬁédﬁé@e'b%gﬁaeaéﬂ %Eltﬁ'ﬁlﬁc@/ of

an three set s of
circungpeotidihaspaned lortgitudinalioranyes 876+ Hee|gspryeedi’p epghle user to

gidcnakihy 130ay ff)d’L@r’fhéfé epiBg106 during
grip trleeln@. &Qﬁé‘&ﬁ?g%ﬁébﬁc udes? a lp?ura lity of cu?outs 167,
use. with each cutout 167 spaced adj acent a set of the

teeth 164. The cutouts 167 ar to as

cut t i nghe Hwer setererb/s '(E‘ﬁlr”dﬁﬁa g&? P@t'o rtrh %ﬁengages
the exBail tmeEd gzo 4n th@ao@sm@uuoerrﬁeorﬁnetrmerfaemy@elslo nlcs@des a

al ncl u 0 a of d| t t
groovgé%&thetdé&lzteaé ﬁéfa%]aﬁg refal H‘% lgﬁgg?cl %él gggﬂ?ggtg?gg the inner
surfacanl Adnsef theoateetwaolBO( n‘krtdliscmahlm) referriag$p $ig. i the bwer isqa,réace 174

mcludﬁg% Il e{1§2 q%lélextleﬁg 'thil dthe sﬁée@@‘igoja%g Pébé@ttﬁaﬁﬁf@ ¥ the

orne in the outer surface 152
sleevebéBQ\.een the groove 161 and the teeth 164. The gr oove
- 169 is sized to accept and retain_an or r]% g(gh ve
joi nt BetReding H Sutsed tQ §pFUE s Eig)fu%ﬁ'agt Qasglaenév 996°
130. d‘Hé'sﬂgp aﬁlgeﬂml Shaps ﬂftolth@gfﬁme(luBan tlObledve13®ond sequrgs the

ip 18381 ahe Eastp s vraat s Mhadr LR R L0y oater
sur f aC% £7§PI9 @%lclygel-sar 3 pthlér %%Xn‘%ﬁaﬁéf MSQB@&&E(H Alidh¥h the

Spaced I na obves rooves
housmgahbena ingedes @l ofthg omhles,fqt@qt@nnqu@dlaﬁeoeﬁt@d rd@w?% to operate

the w%g'ie nﬁ?_ﬁ% Sidr 138, ]ﬁtg dy egtﬁgqéﬁéib%e%ﬁpiﬁﬁ 18&8Red Withit0the
us e I nner surface 174 includes a thre e]zfg
housifiprifft beiveenghe asge iberdiert 198 @&f@ﬁd%ﬂ’“tﬁ@ 1% igppoe
inten&if€r W%@%elétgectﬂeqehﬁaﬁenﬂiw fiaz QarlBé aalySmowncdplpdfmuaand
groove 180 t |s si zed @&CE a d ret L Ne 8
need @DF Pﬁg‘eﬁg'bg—ean dSt"’]' oi "llﬂw%’@f me SRR TLHYR'S 19T 4
compa'@mgtthe obiceeive Ich3Gisséetiyt 1o ahdse, skneﬁen thengrttvall Feepgnize that

f 7 2 5t
e BTG BT B ol B coppor 1
exterafs dubeasietom thahousingriedyrlildg Tjj@mqvgr lgg@rgeqt@* %%lcejpgtrlcally

conné&g tﬁ%@ﬁg%é l'n@wst'ﬂép 1@9 % RASowldi @odIcB]UEL dhdfhn) THBedRRN

groove 143 in the s]eeve 130 h
connecrtar é%atsegeteh%ahw phn%@“tsfwﬂ%%ctt HeUBOoPPGRrtAY Wk PiRRe T, suc

as foF Bﬁlot:ulgrs]@rga Rbapdiesigheeve 130. s Referring back to
3, the image intensifier 190 is located within
t he A plurality of o-rings 196 are used in the monocular 100 to seal

engagement surfaces of several of the above-referenced components to keep moisture

and dirt from entering the internal structure of the monocular 100.

To assemble the eyepiece 106, the image intensifier 190 and the
objective lens assembly 192 are inserted into the monocular 100 accordtng to known
methods. The lens cell 150 is partially inserted into the sleeve 130 as shown in Fig. 8
so that the mating teeth 164 of the lens cell 150 engage the teeth 144 of the sleeve
130. The combined sleeve 130 and lens cell 150 are then inserted into the housing
110. The sleeve 130 and the lens cell 150 are independently rotated relative to each
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housi ng 110 and includes all of the optics,
el ectronics and associ ated devices to operate the

WO pagesisss ensi fier 190. The objective | ens asseobUg2009@43373
is located within the housing 110, between the inage
intensifier 190 and the inpft- end 102. The i mage
intensifier 190 and the objective |lens assenbly 192

can be any known apparatus and O need not be descri bed
otherj anddiet thie|houkipaehidr in aifen te opllignatg the sresoawirt L p9.e The gseaptricity

of th@ Qﬂﬂ?c_ra'l %k@glﬁsh\ﬁltﬁk%s%"ét:ﬂ ﬁbeché%ﬂ&ra:%ﬁﬁtﬂ@ id 934 of $RS€ns cell 150,

the art recogni ze that the objective

as w%@fsth@s%féﬁwvltwéthﬁavutﬁﬁar'wa@r axigilAgirelariym o VnerAcy""der

axis PEBBI thedsel 130, bﬂéwgmeeﬂg@eowowdme ieroBeit NBO LS rotgted

BRI LU e T —
intenéifiet 18t and he thicpowkens Sssomigdoar Tlﬁéteaﬂhsbﬂrfr ahdetwabhiing

teethpfeéﬁér%qjah%ﬁeﬁqggﬁgaﬁnagg@ymﬁkcﬁﬁmgiggnt n %msékﬁe%’ lrtl’iat the teeth

164, gr4 glornaigperfegidy alien tesestiain perfiet Wnn@mrarthqmmsw@“s]éalmay be

|nde>§e@9‘3%%l%% tﬁé’glfe@9@§3@fco SRaRT é‘lma(?fngté?%a@g%éﬁf bl RER @ﬁ@%eth
onents to ee moi sture and dirt from enterlng

164, |1ﬁ(4eWH&¢ olyrslightly é“%‘f"t'f‘ﬁéh%?ib@ﬁF'a? of gre e\@m%fe&@éenbl e
th 1 th i f 19
e Y8 15, IO PR S Do st
receleDllml ulaggnéd)@nta(gao:ﬁ :d:idfngateﬂ retavins. n‘ﬁlhlamdS‘elcélélsaéHOensligned with
arila .
one Gk s L1 Ah e eps RN 008 Wit MEGSNE i BR 116. A
shouldenpinceld iSﬂESereergﬁgeugfh@adﬂeSéqtm1ﬁ431Jbethah@es1yé@¢récaish)ank 118b

is lnsgp@dqwh@%gle%{%eﬁéﬁeéssﬂm ﬂh%r}ﬁaaeelll%a]éﬂwséft@d tlrh:%r%he slot 116.

I nser housi n sl eeve

The ghegldesRinscely p@@nbw@trmﬁaﬁa@ﬁw 93P@P5t'@a§ ?eéh 1a5(q R?éat've to

the Ho%sﬁ@clrl@t Bﬁa a%@e&@mﬁ RghodiabNGadsl&idmofathe &leet/@ 130 with
i mat e nDnocuIar 10 The eccentri

ol
respgRgh ¢l NG 158 SHICE R BB R § b SGABEeL]) FreipTon to the

lengtiXdfehd Sibtol 16 hen km&/arﬁltlhat]tlﬁ@ re@sseel40 asd theeslot 116 do not
perfe[ecgg ﬂérr\ Itc?] F]etet r{‘eﬁg 8$IP lgn, t§1§ s efevFa!l)él ggﬁe rﬁ%%&i ¥&ative to
the halukingst 10hie czblteae\mngmsenahetweae the nereseds 1406and delmdots 116, while
only Eﬁérﬂw@g{oﬂﬁé tl?/ﬁecéllﬂﬂg i WWé'eﬁgpﬂa&QlH@t idnck Iﬂﬁe Bﬁda‘Fles 158 is

I mat e e inmage Intensifier 19
collirgpigd; He log Bpgil¢8 is Eheadeskenipithe save TRA to Seitie Sixleanaell 150

agmﬁﬁghggkbmglggeth 164 are ranped to all ow i ndexi ng
during collimation. In the event that the teeth 164,

14I4I do Ty faeas ﬁmgltilm |§hé@thf&gb6t®tﬂtl@hcﬁm’(g 110. The snap ring
collimaion, the le 15 . Lndexed rel.ati

184 3o hactt IBa vt 956VE Q33 Bk AR ATy I8 T8RRI RLS HiRb 178
agaimstttve ip 1MBeofttbesleelH4130 Edﬂhatvu'adslatmnqu thé fagins Iripg 170 caused by

the tﬂhe%tdgﬁ tbAg cﬁg o?%é dEﬂE 'n vﬂ’h& tﬂﬁ el?exrgﬁjss 1%:9% tré}lfsﬁérred to the

sleeveht30 @ndstﬂeelen@dell é&@whmmorqt@tw @fgtheélaﬂ\/ﬁrﬂ@axfﬁhe lens cell 150.

el ongated slot 116. Wen a recess 140 is aligned with
The monocular 100 may be part of a helmet-mounted or handheld night

vision system. Alternatively, the monocular 100 may be used as a sight for a weapon
system, such as a rifle or even a tank. Further, the monocular 100 may be

incorporated into any optical system requiring focusing and collimation.

Referring back to Fig. 1, a second monocular 200 is used in conjunction
with the monocular 100 to form the binocular 210. The second monocular 200 is
preferably structurally similar to the monocular 100. The first and second monoculars
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one of the slots 116, another recess 140 will be
aligned with the remaining slot 116. A shoul der pin
wdai@iose3shsert ed t hrough each slot 116 such t hetT/UR®06/043373
cylindrical shank 118b is inserted into the sel ected
recess 140 and the head 1183-is inserted into the slot
116. The shoul der pins 118 prevent rotation of the
sl eeve 130 and lens cell 150 relative to the housing
100, 200 arearetezmbbly qoesected to bdngictiladifaate 21 Attabagh e pdiwérhe
0t I e
conn@rBEH dr et brbETBEH0. 280, 47 RO BPeRday Paf of R hiFocurers
100, pepgeefisgio heneepsired or Iqmaceﬂ, that iveorogelat it rreamoweldefrom the frame
212 dnAGEPSAS dARppieddt W‘léll @k ré&éﬁréélo%ﬂ‘é&\aegﬁgﬁﬂglo}ﬁoajlérgig

to retain perfect collimation
connecferbioeie uporuiaydrame gie, %@J@Pﬂgemro*ep@c%mwcular does not
need & b@koMATat&EWiBaRe lohiginaEARASAFarl40 and the slots 116,
while only slightly distorting the collimtion of the
eyepi ea¢thd06h tintwehhen BOliLRlte@%hG déﬁﬁlbiea He@dih ivie R€krence

) 8 h d . 130 .
T T o
showh.oRatheri V\@“lolfﬁOnD@IflnaéJWSmhmelaﬁdedemm <bh€t Hetalle wsihingthkl@ope and
rangeﬁﬂ%q%ﬂ)%ﬁéﬁté Bgtﬂeséalgﬁo%{ha\ﬁﬂﬁ%go‘é Ort n%%r%cmg (?n\z‘leﬁﬁoﬁm%hlle

secures the agal nst
prefefrpe emppdispenth @f sheeyentigohays h%atsmwarmdadesgﬂb@ﬁ h@lﬁ@, it will

be unf:l@ﬁs)t@ocf’dlﬁﬂ sMeﬁ@@éﬁ%n@é’aﬁeﬁﬁo%Hé@%Q f&f‘l&%ﬁ'{ pI©BnIQf

he S ri 170 wi.th housj ng transferred
Numer g YT PERy Ber96° 21 SHRRTURS WUIALCTEe pendtied m the ort
withoubtiegartng éfort e sjlﬂewf&héaﬁle@tlohh&ct@ﬁmg%&h’c islibf&éndddenat the

e TRASRH 00 PRI 00 Rk 8 DELASLE AP, pe o e

inveniphocul ar 100 nmay be used as a sight for a weapon
system such as arifle or even a tank. Further, the
nmonocul ar 100 may be incorporated into any optica
systemrequiring focusing and collimtion. Referring
back to Fig. 1, a second nonocular 200 is used in
conjunction with the nonocular 100 to formthe
bi nocul ar 210. The second nonocul ar 200 is preferably
structurally simlar to the nonocular 100. The first
and second nonocul ars100, 200 are rel easably connected
to a binocular frame 212 through the power connector
194 on each nonocul ar 100, 200. In the event that one
of the nonocul ars 100, 200 needs to be repaired or
repl aced, that nonocular is renoved fromthe franme 212
and repaired or replaced. Wen the repaired or
repl acenent nonocul ar is connected to the binocul ar
frame 212, the repaired or replaced nonocul ar does not
need to be collimted wth the original nonocul ar.
Al t hough the invention is illustrated and descri bed
herein with reference to a specific enbodi nent, the
invention is not intended to be limted to the details
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shown. Rather, various nodifications may be made in
the details within the scope and range of equival ents
w@Rooriss383 ai ns and wit hout departing from the PCT/US2006/043373

invention. Wiile preferred enbodi nents of the

i nvention have been shown-dfd described herein, it

w || be understood that such enbodi nents are provided

by way of exanple only. Numerous variations, changes
Whatas@lagoedt i t uti ons will occur to those skilled in the

art without departing fromthe spirit of the

i nvent ilen. Adc@Rigrhgisiemicempsisingt ended t hat the

appended clai ns cover all suc varlﬁtlon

o Chi n oulRes Gl FvinaAgesewE ond el o anl PBRY, dienogtica lens
systefd @ief®A,; whereMthepbhs adll SoHyt I LIRAP LEls bargral donginsglirtlkis and a

B
body h% ﬁlgeveeh Wi CgeJa eﬁgr'ge%géh d?fggl'%%@) rlfdfd¥ZWh?rélmgﬂ sleeve

| ens celT optica . rica romt
body lhesign eakdr smeﬁace alithl a)ﬁgﬁtﬂmutnélnah&ms ané agj ineeresuitage N\g’thaa

SGCOI‘%QQE&I%C'I 21GYd, ré@één@ﬁ&al@t'o@@é@frgﬂ%e fM\:elE)ﬁdjlfhdlnﬁ aSJse@\)h%rem the

an outer surface with a first | ongi t udi nal
lens %Ul'%'%ﬁﬁeéﬁ“ﬁoﬁhéﬁ'e@wif%ﬂ@e with a second | ongitudinal
axis, eccentrical.l offse 0 rst |an al
axis, WhRUsing bend apened 'V CV'é“rqrﬁgg??cié/d W*W—(%ngh%sgeve Is at
least phaeNe;insftbdantwothgl umwsmayi ng a general ly cylindri cal
body, wherein the sleeve is at |least partially
i nser t edhdraihahe hensh@lisindghe wheeveiare tdiatederkitiveltp eagdother
and tyiﬁe ﬁh&ﬁ}{%s@éhe a@ttlﬁé Feq\s c@lll géflé/aq a§< |§§ﬁ é%fmeé' d@snr%dtlecatlon

suc f he ns ce ical axis iIs
and vafharglneaftﬁmtf@ lges telbepticat axis mwallg@ﬁd Imﬁbﬁ degireddpeation; Hee lens

cell |§ ﬁ%l\? BodneeRd t%%e%@e%e Iaﬁd thé gieegk isitohiectde b tedhousing to
| ocation, the |ens cell |xedlé connected to the

PreV%Wté@‘iﬁ‘é'oaﬁ’éltrl‘%@e%‘fee@?‘\@"ﬁesm&%ﬁ@ﬁ?'% to the housing to
prevent_rotation of th eeve, Lve to the
housi ng 2. HsePRijsel D41 %erg)?g‘fcgﬁ\ngcf?éad'mnjg Wherginging,iqns cell
bodywWbeipeises & peurbktysofdedikindmdyhbecipid wasrein fHeusledve lyodyfcomprises
| qcki nber s nd wh C [
= ey b A TR Rl Sl S8 R Y SRR BRI R
preverltuotition yof tifie Ieoslceihgelﬁtwﬁo@r@et%ﬁqy%vent rotation of
the lens cell relative to the sleeve. 3. The optical
syst em3ccortieneptical eyséemacordingrteichitnhb Wherein '%‘Groﬂié‘?fesurface

of th@Elebepsd e hRLYa SIaRRTY §ﬁﬁecasd%% lérré‘uﬁnféfel‘ilfalryeﬁﬁ@&ﬁs
circunferentially spaced therearound d wherejn

theregpRyndAncs\yaeain #Ermicn VSRR Y FOTIREES bleas s °ﬁ'§j“9
memBENBREN@XY ehbugl thlhoughg bhe iftowsierng tiediuraiity of Recesdes to

conngcrﬁhg ||—,%L§‘,l1'g ta¥\d %e sFece:ve c%sétrt]e?*
4, The optical system according to claim 3, wherein the housing
comprises at least one elongated opening therein, and wherein each of the at least one

locking member extends through a complementary one of the at least one elongated

opening.

5. The optical system according to claim 4, wherein the plurality of

recesses may be indexed relative to the at least one elongated opening.

6. The optical system according to claim 1, wherein the sleeve is
longitudinally translatable relative to the housing.
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connect the housing and the sl eeve together. 4. The
optical systemaccording to claim3, wherein the
whomsiongsTonpri ses at | east one el ongat ed openP@DUS2006/043373

therein, and wherein each of the at |east one | ocking

menber extends through a cokbtenentary one of the at

| east one el ongated opening. 5. The optical system

according to claim4, wherein the plurality of

recesses nayThseontitdbsystemeicadriding tbarldivel durtheasémpnising a
focusLhRg St 8¢h AP ESHRBtedbo Stﬁ@%o%hg.ca' system according to

claim1l, wherein the eeve 15 longitudinally

transl ag.abl ea hJndkiMecdplififghousi ng. 7. The opti cal
system according to claim1, further conprising a

focus ring tipeepdadsystepnpbeghesto the housing. 8. A
nmonocul ar conprising: the opti cal systemof claiml; a

| ens assenblylenaadsarnblyrage i ntensifier disposed
between the | ens assenbly and the eyepiece. i 9. A
bi nocul ar caoarpinagjerigtenaifier divppseal batveen BmNRGEaasembly and the
eyepé@&' uding: a lens cell having a generally cylindrical
ens cel |l body and, an optical |ens systemtherein,

wher ei iy t he A giscsist jcorpg,ﬁggnggs a lens cell central

| ongi tudinal axis and a lens cell optical axis, offset
fromthe | ensrg@kl central |ongitudinal axis; a sleeve
having a generally cylindrical sleeve body, wherein

the sl eeve hofigt RedmoamapibcRdiggdr face with a first
| ongi tudi nal axis and an inner surface with a second

| ongi t udi nal axi s lehé sell hviagat demetalrysdylihome 1a4di @flbody and

i ' | L Qs i ted into t
an oot SRk Intlit | 03RS 1% LINERARRS 6Rs hlF e
longitysiing! pyistrodya lemk eeleppticahexis) effsat fiogn die leeasell panttdl abdgitudinal

axis:-1 nserted into the housing, wherein the lens cell and
"the sleeve are rotated relative to each other and to

t Ih_e housi ng Sgch_at agé\fet rhaﬁ/tn!\geg%_;eﬁ@#ahy%pﬁﬁ&%l Q8L by,
In a desire ocat i on,

whereamltHQ%Eaeve 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, 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,

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 lens
cell is fixedly connected to the sleeve and the sleeve is connected to the housing to
prevent rotation of the sleeve relative to the housing; and

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

10. The binocular according to claim 9, 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 prevent
rotation of the lens cell relative to the sleeve.
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and wherein, after the lens cell optical axis is
aligned in the desired location, the lens cell is
wo 2oogmbazstonnect ed to the sl eeve and the sl eevECT/BS2006/043373

connected to the housing tg prevent rotation of the

sl eeve relative to the hou ?ng, and a second nonocul ar

havi ng the sane configuration as the first rmnocul ar,

wherein the first and second no ars are

e e S 2e R TS, Sl S AR Pl o
the slé&&ObstyN@nipises aipm@htw%Te'eeesmei; hiecunefiesertially sbax:eyl therearound
and W?'ﬁgépé |t@e:§\éea %83“'%5 é/on%rlse%%lﬁ &KLt %ﬁ%'?oec&ﬁlgarﬂ?m%?&@ﬂeﬂdmg

nprises a plurall
througte sehsustnpgageicttavbnd of the plaiigy of 5£C@$Se|5 ée k@mngChﬁ?ﬂJé‘P@mg

andtﬁ?s@é@ %%%u#ﬁtat!on of the lens cell relative to the

e bi nocul ar according to claim9, wherein

the outer S%E %ﬁﬁ)cglfartab@orain‘éecﬁeclg?@ldﬂl G/ﬂi@élhstﬁé hdusing
plural ity of recesses circunferential

comp el ot PC AHhOaEE Shanina hessiB P ek BRI Rt Gl At dsast one
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extends through a conplenentary one of the at | east
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longi@ldfHaMy 1aneResfé reiddire ® thealdukingdf recesses may be
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openl ng.s.14 Th@hﬁ\dﬁum@%k@ﬂlr@mahﬂg fuethet edbmp@sing a focus ring
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threaF‘@‘P‘XtCPOBe‘it%d fch@ HYSI"y. 15. The binocul ar accordi ng

to clai A e ofcrggméagegmg% Lt ef A NSRArising

connect d t Folsi'h

the stepauffact uring a col i mated optical device conprising
the steps of: providing a |l ens cell having a generall
cylindrical Areyigingel lenpeely haviRereganeraly gy ﬂ%ﬂ@éﬂﬁfnSkf@H;Podyf
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optical axis, offset fromthe lens cell centra
axis, |ofaef; ff%l"h%l'e“&ﬁeg Ceﬁ“iﬁ%’é???'ﬁ@j'?ﬂéxf%ns cel | | nt 0 a

sl eeve, wherein th eve c nprises .
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a gerdtalout\@ihdacdl fskeeee bty \@herem 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 comprises a generally cylindrical housing body;

independently rotating the sleeve and the lens cell relative to the
housing until the lens cell optical axis is at a desired location;

securing the sleeve and the lens cell to each other to prevent

rotation of the sleeve relative to the lens cell; and

securing the sleeve to the housing to prevent rotation of the

sleeve relative to the housing.



first longitudinal axis and an inner surface with a
second |l ongitudinal axis offset fromthe first

wo eovgiosasei nal axis; inserting the sleeve at | eBST/US2006/043373
partially into a hou3|ng, wherei n the housing
conprises a general ly cylindfical housing body;
i ndependently rotating the sleeve and the I ens ceI
relative to the housing until the lens cell opti
axis islat alftfeRiefad acseEdingfe claive dpi vherehethy l@ésxée'!ah@dv
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eeve relative to the lens cel]: and Sﬁﬁqﬁ? 8 ?
plurdire gt @afiog {HRIPRIBS VRGN SE5HEDE Hbe FlgRYR fRf thsy leppgell to each
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acco
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menber s, ‘wherei n securin eeve’ an
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the Kdusirdgaiplveeyitulithal TR sRBbRGH tRCHSEH Wigh F&spetriothtthousing.
wherei n securing the sleeve to the housing conprises
i nsertipg. a phanidiicligdtotdifg e uainng6anat e gagiphigingt@readably
sl eeve. 19..Tq$tgeipod according to claim16, wherein
connggllng p AP ISP EEG & Ehe housi ng -al | ows | ongi t udi na
transl ation of the sleeve with respect to the housing.
20. The nethod according to claim 16, further
conpri sing threadably connecting a focus ring to the
housi ng.



