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WD 2007/ 056355 PCT/ US2006/ 043373 COLLI MATED OPTI CAL
SYSTEM BACKGRQUND OF THE INVENTION In a 7

Vivei@Pn&ssi Sting device, such as a nmonocul apep
device is collimted when the output optica ? §SO6/043373

mat ches the I nput optical axis such that the bean1of
light s entering the device is parallel with the beam
of light exiting i assenbly .

pr ocedur es producgﬁguggxégéppﬁxﬁggéhﬁ%t col | i mat ed due
to inconsistencies _in the nmountin various optica

el ements within CAEKERERKNNROF BHERINYE NSI on devi ce

[ | ted s t h
ort oot o disRhSSaoh8 Befic Bhon A PORIRL 0 Fonl Srcdlrates
WhehEte ok epti&?'twsmtﬁz@sd@/ine@t optigal \Akie sucthtbattlbe beam bblight
errtemng:t?le ldevred ie @aralid) @vith YR Bedps ?ﬂ%eéxitw; tﬁnbeeﬁd/étﬁ}mclals
a&lar'ngw p'ryceﬁm% ﬁ'fﬁcrlrtgcleta%mégiha\fwis |{1o|t 23] tteg gue # B%@ﬁ]sﬁea?esdn

th dP%\P VaHBWeQPé'Fa' e!?"lﬁ”éd’t’m"aifhed@ﬁﬂ r &@tgétivrfslpo deviceo
narmedy Hevieesetiormaroltibial Systers Wb So the ofsdtaeilised BOYRS

miteedb i) btk AIERCAAABLY oprBQlilh hel geid | er ent

directions. This Is a very unnatura condltlon and
of ten cawses tﬁeh:&vids BMmot eomrﬁatedmé hrfaeeréniesd Byﬁth@. s?ﬁé"m is

slﬁﬁﬁ\g@&rb?%%nm%t ﬁél@ﬁ% &%uﬁ d’et EELFU%H ﬁgqggmseahco' yplcally

Qne nonocu
NTEHTSER AR ATRPNOr e diPé‘é?Vﬁ” ' §|W@F@a"e@6€fﬂ¢qdcf rCW@E’IfFam cal
urivolligiatyy. morbh@ars iresg lteinecuse e éyeG naedifd t’bgn@épleﬁld&!ﬁtlﬁ Bblf\i ihng

n s i H
cittreh ey ani AR, bl SHBh B gl bl PE S osrto ,
exgﬁg%ﬁeym@p@p hsgdaghfSput  opt | cal axis |I's necessari | y

al i gned I f _the binocul ar

. hegl - Wlé lhstofsbgg‘gﬂp\ﬁggr%%@m 9o)ﬁ|nﬁ°’%t S 9ne Mons Lﬂar tgrtg ti)tger
thrugh 4 %&‘fecﬂf a dpaclRnissrithat elydern pinolasrrsBTic areshaiesl houssed
Theitpe eoéitiicrBdusithg tabowsdhtind6f e bptidal iegs tpaspdifhte al t

cow.atsa .%g@ensm@ qhe Fébs@ %glggmaft%%u b@ta%da 43,5&4910 Wether

e re ace

ol B i TR ERE TS ISBRT PifeERe BSRNRBIROIS I Siebmassag, g
the H@ummtﬁw If SUAVMARY mORodUHIES IsNWEIREdONsBviced, |tiyen tidbie

m@icesiaRtagaMVRBd totk NIEEED rAdke@RE beBlit SXS b&Nel,
conprising a lens cell having a generally cylindrical

| ens cel It wagldybezhedel@ial tpproddt akcaiiaiey Sinenolartie meid .a

mditRulbeas teabplad@ @Y sdidse Pwhifhis h&ihd toG8Rbfiiftate both mgaocmars
,nlt,941g‘hc§cﬂgl nal axis and a lens cell” optical axis,

eccen rlcaIIy offset fromthe | ens cell central

| ongi t udi nal axi s sypvakeR¥aHRARvaTgGper al Iy
cylindrical sleeve body, an outer surface with a first

| ongi t udiniegilly, x ipgeserdnalveation pfd@ides 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 longitudina)
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



15

20

25

30

surface with a second | ongitudinal axis, eccentrically

offset fromthe first |ongitudinal axis:—Fhe |ens

GRbheohBsshgaserted into the sleeve. A housi Ngpba8c,86/043373

generally cylindrical body into which the Sy eeve s’

at least partially inserted2-The I ens cell and the

sl eeve are WD 2007/ 056385 PCT/ US2006/ 043373 - 2-

rotated relative to each other and to the housing such
rotafat relpfvel ta gacheriher 9P Le Ewlhoysingsych tha&Fth'ﬁ@'ijceﬂlrvpaca' axis is
altt,eled iredl dered tdcatign, Alftee thel Ibigs deR BBticaEHis ©Rtigredlin el dRsirs

tﬁoﬂnp‘ge kil delifs t‘ii%ﬁl#/rcg ec{egqgiﬂe%evé Q?Ih h@@%e&eg Icor{n%cted to

connect e sl eeve and

”@dﬁ’H@E? RyPregent rofatitni $hsgeqve repiKedA the hauaing-on of t he
sl eeve r dglttio aqlght‘?\fetppei%ﬁrqollﬁl\?enpgn f ﬁgleraprg\ggeas %lf{g?cupar

present [nven rovi
CRERRASIOS e & firalreonogulpy mgltld'ﬁﬁ)m?cqml@al systrih gelfergripddeabove,
aapd b&ahd SabaIMErasviAe tersahedomRmtion a8t fRstSAEHRBGar. The

fifdPERF cgﬁd W&cﬂg{é p%dg %Igalsgﬂﬁognn%& &% tthh(?ra]c el St

nonocu econ nocu ars are
separ at elpysor ﬂieqmssahd Mvéh@iem 9@&@65 5 ehetm,e oﬁ ﬁﬁuﬁﬁfactﬁl'u?@a

cotllh'ﬁat? ?t?ca dévrllc\éecgltalplgs(r;nqo { tega of rP nglgg %aee%?re%nts of the optical
SYSERTH PF é?ﬁngqdr@%q dpRSrtim the s0s eer"ngtOtth@sleq:\@nﬁm@nmhet $reve

atOphdt @attiallg sd & Mbadngd @Redeinael ham}ig&.ombﬂé‘tﬁratdeﬂlratm Eylinensi
h&%tnlg Bo@fl mh%%n&én@lﬁ‘é&atlwgmkh\pegandrfﬁ%1Se| % géﬂlerela?lbe oeeazlasc other

rgdo'i?ﬁ‘? Q@‘és"é? Yt Bieqpige! EW%a Pt g dpsireq 5@%#@0%@%@%9 the
sleavdieppentielehs yelltoteatt sthertth@revbeavatiands thbelebanglatied to the

_ leh€Lat | 'aK& séé&nﬁ‘@ﬁﬁ fbeto tg@rr\guﬁr% trorb‘?cf\;é%tﬂgn UPiHel 1k e

evice Is at esire I mati on; securing

E%%lé(et%t%el &¥B9and t he Iens cell to each other to
prevent rotati cgﬂmg_im;h EE ¥ e bRy EﬁGéo the lens

cell; and securing the Sleeve to the housing to
pr event maé &dred@mgQundiity, dseavas tKeeﬂoWJWINg':‘détQIIefdrh%scnption

%%Vr%b%%boﬁ’iﬁleﬁé cpﬁ%%f Eoﬁj\lmﬁ]f)ep_':’t:'er%ﬁ%/\’rst'\@ w?;an {eadlué q

or egoi n% sunmmrar OW N
GERB D e @Re?deéfd&ww: whiSbaresATEoTad fiFein and constitute
pamvatlhtSI spacifiaatibh. e thepirpsses nelitusia0g thehaventie®dhérd are shown

In&AREH %ﬁﬁds%ﬁ%“&n%a@aﬁ@ %@rﬂlydd’r@fwr&ﬂ SIt s%q‘lc? B?] Biderstood,

ncor % constitute
R PRt 3he BySien < RAATHGH g Lieestoe PRI 7Y t he
infywraentaigies shéwr. einghe d@hwm thesamnh eefehenesi nuyerals are employed

fof HRASHABY e dohl @@t PIPSRALIMNPESRERS figifles. | T tﬁ@ aiebihgee

under st ood, however, that the invention is not
limted fo.thwea peromicie dew ahgbimeals irhdiigsa monocular

adcBRiigUBRAtAIHo iRt STIAMBresit ll‘i\J&ﬁtla{ awi ngs, the sane
reference nunerals are enployed for designating the

sane el eFenkss & peropghicaitiew betheen@ballarfdngacesrdingio bhe

eﬂgm%thgﬁrgsen@l lv§nt9mper spective view of a binocul ar
I ncluding a rmnocm?l

Fig. 3is a Iongitudlnal 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;
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according to an, enmbodi ment of the present-invention;
Fig. 2 is a perspectwe vi ew of the nonocular only

a@ebdhsgsst © an 3.0 enbodi nent of the pres
Invention; Fig. 3 is a longitudinal side vi g\{;v{mfzm’043373

section, of the monocul ar skown in Fig. 1, Fig. 4is

an expl oded vi ew of eyepi ece conponents of the

nmonocul ar §"Il in dg WO 2007/ 056385

PCT/ US20067 04337 5M319% ﬁw%au@% b HecvgRIECaRogtipnehown in
Piion of the eyepiece portion shown in Fig. 3; Fig.

6 1s a p SRpective view of a connection between a

housi ng SF BEFEPeye VIRY ok § &ppneskionshrbpeni smhduisigg ang sleeve

ofthy, EY?P'F@SQOWOTNJ@,W ew from an output end of the

sl eeve sg:o in ; Fig. 8 is a perspective view

of a |ens ¢€l 'Fak!?é‘?f "'?"h@'@?‘taé‘cPUtMGnd pleth IsigexssshowahcFig. 4;

Fig. 9 isy ew fr m an opf put end of the
| ens cel | m%%%ﬂh@%%%@ﬁ BTIoR e "PW-@”FWWPW sigpve;
%%rtain term nol ogy is used herein for convenience

only andd e taken as a limtation on the
pr esent |n":{s/(gﬁi?gopﬁorlﬁ'ﬁ'swtf'@ﬂﬁ’h?)‘l'tBW"fjﬁEF'l?d%@ ehe wor ds

Spect fi cal |y wenki anoscdpfiokai HESWygrgg! and wor ds

of simlar inport. As used herein erm" | nput”
| s defi nédrteip terpamlayyds ndthedin foatéd%ﬁneifxcfeq{ﬂﬂyaen‘dsr?ﬁog to,be

t%ﬁasbhﬁlmmh@rpresbrﬁ ill\ ﬂorps‘ﬁ} %:‘Smlk%lo%y IBaF ?‘.ﬁ%lworidg

Jﬁ%ﬁr‘é‘élf‘ e q EéJJ gr ti en I hed
¢ TEHPRRE derdye W?éh Fﬂfeafﬁ'mwpféﬁmias imppray. Asssed herein,
thedeim TiprpHtAls dgBmacth vedn hetiretton fAkker o] & OWr Mo %QﬁérQ@Lﬁar

isan plugd posies a@@@&‘#bé@ﬁ@rerﬁfanﬁ K&t %rhte 0 méNe e li‘:eﬁté&n

n stood pased on this | sc
d gﬂ%%\?gﬁ rlvghr?net@ W8E'OCH aRisiiRg Y5§ pgﬂt@rbqsgeémb@@jherem The
fodPHIBe ARRsHbesst preferred ambertiinent. of Fief ieveriting. Howdee, lﬂlfr%WdbeS
urgierstocall Hayed ¢n mnstisk@e, thaPthag
erﬁmﬂﬁéﬂfgp‘zhe%vehgﬁ?n pr esetnt i't nvg\%??%mnglngpg %@b%(ﬁé% o
ar

preferred nonocu 100 can be used as a nonocul ar or

can be pRéferrh tatHa cgmnn d één@%llgoggmloﬁo&wggo g& ?l%?n%ltg 5

devi ces are us
préftes SRR LNk yreenh PRt . o primrsmeracer 100
caglbglus?q % @/mioﬁo‘:&'ad ar tearkedpahof @ oighevition goggle (NVG) binocular

210, shown in Fig. 1. These devices are used to intensify ambient or infrared light for
enhanced visibllity 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
longltudinal section view of the monocular 100, the major components of the
monocular 100 are, from left to right, an eyeplece 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 eyeplece 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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Referring to Fig. 2, the nonocular 100 |Is-generally
tubul arly shaped, with 25 an input end 102, which

I 868h0MRS:3ds ght from the external environmen
out put end 104, which transmts the Intens%ﬁ@%%%ﬁg

to a user. Referring to Fig#43, whichis a
| ongi tudi nal section view of the nonocular 100, the

maj or on'ponents of the nonocul ar 100 are, from|eft
PR (b Motinag L0 SeeSVEBsce 1 I FellEe PR OBRES PhERtpRbe
TheGforgwitlis dpsitel jteattthe dleoiej 180 bih thel lerssceR 3 S @b Inyt b&2s relative
toMhCRbuSh b kR alafi ' - ' 0
ELG5 18 b L e RAB DL o iRy B
Jf'gep'cées §P%iYS5 -t he sl eeve 130, which is partially
di sposed w.t.hi ' . [ 0
L gad oy e, RV Blsidml ol iules B o
qu SF?Cﬁ%ﬁ Ity hqUsing 19 dncludg dwo dipmetyisaly3epageielengated slots
delforme8 O thietbhdy eEpeThe dats 1 ikearhGiasd wgalbi(s shoukibr pin 118,
shb v il i i60 f i shed Wit :
oral b sge‘é*’e“es'rse%? B ) P S TS
b ﬁ‘é%%@ "%W'f%%’@sﬂbaé@f@er PladdB drclydss prpeelerably sigre
@i@l}%ﬁéﬁt@em@&e k06 16 sndakylindudabshaddriil 8y extending therefrom
shalitb a@tgltéwe |130T.hﬁ4é%HH| | ly?ghé '}jealjsii?@%et%%tgt éﬁ%}id %&%néiht%eve
e s gce not rotate relative to.
FoPR st B3 T feesen doh o B PR T uirle fes shoudeuypi
148 igmieferied. forsg skiled if the ke wilkseepinizeghdtG6sed gerther oher known

sétiing aensdengaylddudes indleddn teashbui@dr pin general |y tubul ar
body 112, An output end 114 of the housing 110

i ncl ude tReterdi sk to Eigh. 3¢5 ghabedingl 100gddoadcisdeotshredd 620
f(ﬁrffegﬁd tlheﬂ#té}%u H?é@qfﬁﬂ@l bodvl@%ﬂ()) %&d%gigeﬁﬁgggsth% go‘égge Bng 170.
| . 1N, Kl Jg.. s |
DR R0 RUL 36 pBithe 0 siiag e Plrlion Biimpinfeeensp e aced
rigaes, 123 4hajjextend lgengrakicpdristitl eatle pthenardielbagitudivaliealong thae
lStudrdies inpitrend 182) ek wdes 122 RERS: @FatdeY iISGHIRNR tBS mdEadiar

135@@"{9#1%% fits into the slot 116 and a cylindrical
shank "118b extending therefrom and into the sleeve

1%0. Pr efrae akteditrictshevd @gﬁin%h%@_acﬂéﬂ&aW@Eylﬁﬂitfeamtg%ck}%éﬁ% by
e ) i.n rea e .
ohisfsr GEREL3 adlpd Ao RE ek if o e REndigg by o
obiNeP&ne atithe PRER & ki 1, [2ad ap iineharage 136 thet Isecenytricaky offset
ﬁgénathe autsredurfscs EIR. ]E)Tha]hhk&rsukflﬁ\UBG haeen! rldnegcﬁﬁegrgﬁis@a’ that
o) | 5 . S ererr|ng.
e peientgs eIt o5 e (B4
154 PSlghty scetferh e Qteriaindgueds 134y a8lighb fistanee, ipesrably
agrroximatetyHr. & anditiineters ragraggyhtthesefskid esinrth@ gri i recodMizet thé: the

offd¥P HistaRAamAPBe %F@oh@éﬁgé}go.ﬁ 19 Ilii'nré{j:éiézj. dtﬁﬁg t@ff%)llé ?lée%&&ls STRCL

circunferentially spac ridges
SN 'Pi“ep%l?%’FliéP 5?%1 @a& H'hgp ﬂ@rs'%‘fa 1R fgfneaitsr e ke
helisthgd 1P lsad rdtated miithf this heudingoLit0 demidg f0RicatTdne the inhge yihaer

axs $35éhiftd1RIaUS@ Lo thB otlfdrRPinasr dxeygapnocul ar 21 100
during use.
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
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The eccentric”s| eeve 130 includes a generally
cylindrical bedy defined by an outer surface 132
havhfgoRtesout er cylinder axis 134 that extepdSuys06043373
per pendi cul arly out of the plane of the page of Fig.
7, and an Inner surface 136 that Is eccentrically
offset fromthe outer surface 132. The inner surface
136 has an inner cylinder axis 138 that ez extends

shgak pERVIENA eyito af shywnt IR &9 Patendte firavepli|ds Birerpgdgnto

thé .houdwey 110nehe sky¢le NBEKs atignesl with3Be ihsustrigi Iglotshigh bt 5 edlected

ordf Qi MEecQU13 lscaﬂy?h@aﬂmpm Sortballler 818! Hlnotiaat Aness s

era

InbarERLl tEIRHYN 8 Aohon R Sk £ L6 Yot BeYTIEH Rhegk TIAR IS Iberted
inaf the etlededsteanse @ 40rayd e mod ¢ 18y islsesed inhbeelOndated slot 116,
THE Ah'oHH@rtp% $18 J;Qve@ts,o{htgré ELRAL raatﬁrlgrra{at.ve%qe@hausﬁbtmo

eeve
Dyt riae FER oA S 1 aITS s aw#gerfmoﬂéﬁad 25t St 1R fhirapslate
lohdie: dimalis refatjivd id0che dnousigg £ €br i cati on, the inner cylinder
axis 138 shifts relative to the outer cylinder axis
134. Ref BefRirg bagk oifip- Sgthaqyierspeened 32 3iyludrs 8 9araqus Htledat
exersiIcirasnfedenti2ig@samd ah4dtput bad ofahe sleeveciBof aneptdoed 141 is

%%gceﬁp%t refarheanowi’lﬁﬁ t& Héa‘ Q?(ﬁntjﬁét?weeh @hé S\Eeﬂuﬁfager f3§dand

ecesses 140 evenl aced
thehousies med%'a@ arseabPy oidhe ngoc%as 1%&*}%% s SFAT2 7K,
inblutiesoltp HRokasatdnkdy radiaily entvardiy ewghfrerh ¢hoetersusfare Bee

bérweert ﬁfglcbgege H‘J?ﬁ{d %u rER6&s J"?ﬁ Tfrm I@C&r‘éﬁfi tAARc@ fhg 170
and . retain .
SRS e PRIOEOPE Y CERC Trah e o gese
tosthadpodsing. 118s shown in Fig. 6, when the sleeve 130 is
inserted_into the housin sl eeve 13

al i gned W% PrETRTRBULT NIy T‘d"g\’ﬁlﬁﬁ atqli%f’t"ezia'égfaé@f“l@ﬁds one

ciglunférentiay essed arl hPui endxdfitgmeeeveilBh. Thegebontydtie szl tot

o1, b 13, SO -
1?65 aﬂ?tﬁ?é‘& 19'%11?5 -0 E SEET Bt %3 r gcess 140 and the head
11§al 1‘.18 ReRMRY pahk {Jeﬁgeﬁé Qﬁkgﬁhﬁcgu%&tﬂ%]a@so inclitfes a plurahty of
plly G SherataBU T roect Bgs s careot AraiL Ty
inneGsuafieteolds toerdshe mndewllpden axitg 38ndhe bluradityef\reeth 3¢ engage

alpldd®} ot rRating@Béth toH hd1Rhs Yell B00kd Wl He@etdiBed MUskdNgatdA .
hgzgferrl ng back to Fig. 8, the outer surface 132
il udes a groove 141 that io0 extends

ci rcuntf emef@trrtrgltbw arsouiadn@a s@dRUBe 8Rre nfafudtem1 BtePRN ehread
e T A e ST
agariast thereehe #30 pry lIil&ﬂd@r'PW@fUd@@'e’ﬁﬁioy opthershreverbAbtathatens
cdOfb0 dliRgg EUéCl:ﬁ‘rﬁg StHef 186k gli®d BI8SAcludeB &h @S&@ﬁ\aatHréd@ 1h4 Zhat
en%algfg gletlr%grﬁnal t%\retadal&%{ Enueti\ﬁvnaerr%UXaCfﬁg tréé’rﬁkté n%%“ E‘lre
loglipg rivh &4§ plgp inglpdesiyerjesf c{|qf@etfigﬂilugppqs%slgtg@49a shown |n 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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is such that rotation of the focus ring 170
| ongi tudinal ly-transl ates the sleeve 130-relative to

tWe 2bphskbezg 110. The outer surface 132 furt Befrus06/043373
includes a groove 143 that extends circunferentially

around an I nput end of the-$l-eeve 130. The groove 143
is sized to accept and retain a snap ring Inserted
t herein. _The sn E r|n secur es Ehe focus rin

¥ el

agai nst tTH% anﬁ ﬁe |n e:sé:hgeagra n rH:aIFI?OéIy d f‘ned by]éZI%uter
sRédcerlsSe hgvilmarkouter ﬂligderwlsuﬁe thah aﬂencBmEfraaoelcmaﬁy altobthe
piagg :ogﬁ%%a@e &lF‘rH 3, lra]ﬁd’ aPfnnet iﬁﬁita&- ﬂ%ﬁﬂa&t{i@écct@%ﬁﬁﬂg offset from
0 G i T e (P i Taps 456 BaazmpPhfab SF hriap v PR
pabpesdid@8ly ofihef thE wieak iof theafage elffidy 91 e epliafaxis 458 is slightly
oF?LéUﬂ%H tth).‘ o®er E@lﬁﬂ&%ﬁ(fsg%rblyq‘shbm&tﬁﬁé &‘gﬂel"ab]y‘r‘%prﬁﬁnately

o miygeies: et heat s fithine 58N float e b neTagt dedite
ma’ftterrn%rb ot lessethan 0gillirhetersr doisioffess cepates alaengndrecerytrictgin
tHd1end @nkisogudhl thet, kh8n BicasRsSceliNgo tsemrte@krlto nieckg @BNSid
étﬁped it‘?lﬁ'lv %lg(avet iur%??ggr&g‘tiolno bBca s 1g§) hn% re%%ve to

ens cer
thﬂw@tﬁrdvkﬂ%gaﬁ’ﬁ met148 includes an exter naI thr ead 149

that 30 a r thre 147
sur f ace %% 'g%%acES? bﬂt §etﬁa '89F <t % '"%L&dlgfﬁd’ﬁ 'H Q'&%SGS
160 Sisppsed Mitiaghainpar surtsice db@nEneribrseas 18P loﬁpdgemt@l ayes 162
tHa’E%@e alBeh@VMSH with ﬁiegaptlcéi axishi&B, ab@biHELRith hel Mistedctertid@y in the
e89 Hbg the opgi a]l ax 1@59:art1 Be? Sél iegl\é ed ago OLII nscerllnée?'r;]axes 134,
601 SROGAT S MPRBYSIEE PR AR e

enga
1ﬁﬁ§éwttheﬁptt69'oq>ﬂs %58r'6f-’%i reatedwméher '@sta&f |tlvﬁ;mpn%cular éeki ng

Gl eove. 1508 0% Ghchate pi Ui prdishs 8 Vbt e o
eglEndls q'sgmfemmtlawseeroan@ améwt engd nyhq' e del 460 b Gty agevd Fdds

sk¥d 8aceeft@hd Sdtsih 3 R-APto Yl BinePet@bidreihe @)itdr BGedcea%d Snd

e iabo Gk ENSRET RO GHLR0LY: QUL 81 ING Pl Ao
g gReg et g

I nher sur
t'&%@ﬁfﬂ%ﬂéaﬁw Igide p PI'LFB'PFV of matingeetp 1§ﬂ| M'aé@ega@zhe ‘Fﬁﬁ‘ 144
ohheslesariBac ehd eethbs! @mn pegtrablghrranges il 58ed ad thakérends
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tic romt
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spraefl @raabt! yhedpputend whthe Iyns @350 Alip Aes extendsdbndiwdighlly away

floRPGHe |n°1:}€|t lalkcngHerhptﬁ% iAf1bdedal JlurbRE 800k A Rs ié"?twﬁhrb%ch cutout
187 Btk PBtePP S For Fe BEHT T P SR 4D Gidetioaeriy

CP'i*iingtﬂllfeteE'@rile‘P4G'@rlh9 rsoulRgRre.t hat, when the | ens cell
150 is i rted into_t he eeve 130 and ra
H’é“ ﬁrﬁ"ﬁ

Wi n ¢ PR TS 6 e T GUIAbT AT pHic o dagudes
aggiref tedetitalivt eppoeddatiptgd 68 Gormeth hegrin. eThecs)dts AER precsided to
alc%t 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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Referring back to Fig. 3, the lens cell 150 includes a
plurality of lenses 160 disposed withinhe inner

sWwobhasRs63a6. The | enses 160 | nclude central
that are all aligned with the optical axis EE Bt

Combined with the first eegentricity in the is sleeve
130, the optical axis 158 can be nmani pul ated about the
outer cylinder axes 134, 154 until the optical axis
158 is coklfoaatieg 1 trlutiérs geerallppnnuis bedndrfRdpy aDB:ter

suR@JeelWQ'aﬂg aR¥Wet Qurfdc81748, Tﬂeh‘ﬁxté?%hl%ce&ljﬁ frRt@esl®glurality of

s circunfer
BRI PR B I0 el M TaockEo arns e Jegrke
gripBhie fosus Higze® and retebethe fogngiringt 4 e fegys &i‘lerQVﬁ@eqed% éla'rln@a
uskOi nt between the outer surface 152 and z the sl eeve
130 during assenbly of the nonocular 100. A portion of
t he | nputhegmtbrebrfided 74 énkideeh thrdfsied &raetiomiAsubdasnaages

th@ la)H:Efﬁlaf tthyeﬁgfl 208h 'tﬁkgti%ugﬁb R1d.64nd lhﬁér 9 Fch%gle'tﬂan‘,@ ﬂcﬁn@&sha

eeve The tee % ﬁ? ng efe a€|8¥nner
gr%ﬁ"realﬁﬁé'&’t '%S'TGH tg gccept @‘dtrﬁ'é‘tn%ﬂ%””% ¢ seahit BIrERETER]
suefaceatvgenid dhosleietiBe. hdgtionagndebfringte FlgeAsthe &iner sFfgce 174

indTEHME 46D, 1etz hRst@xtelid Idwarh i sfebR: fiotantichbageeaRamiae of ihat
| ess than three sets of teeth 164 may be r;;

5'95%533% around the input end of the lens cell 150. A

i g 1_6|_ﬁ E)éltl isgﬂg hﬁéd(ib @@c!ul'é/th@\f&:\és rihd QTU édﬁﬂlst tmlﬁldféeve
en e

es a 16
13 e SR A B P B Ch St kit Dbt fede JG S8 il e
lipt €83t dfi tHeGidcusTing 170tagainst the7p a'}fieofftb‘? pleevetldOassi st in
cutting the teeth 164 dur.i nlgﬂrr&nu

act ur ef e

back Lo ReHging Bogfd Hi Sole TR BTN o0 lormed Wit
haakigg 1M ehdishelsdes3dl of tmmicsfelthram and@a$qc5atqglp1§wge§¢o operate
thg ler{géeg% Igtéﬁsﬁlég;lg@?lﬁaﬁ %Bﬁétﬂ/e 1&!3%%%819&68 IoR&t8d ﬁl{tﬁlﬁ ghd O
PSR AL PrgOTHS e esteartensiist by B Pinm L pRE R Tap nece
inthnsifi ergl9asmé|'¢ihft QbJECNVg tepe wesembly 592 Cﬁ@bﬁéw knewnireryeiue pnd
nee rntaas@déséi’beagﬁ wesn, tha,tegrvﬂmu $|gl§];h@ﬁﬂn%|lhﬁleﬂ@eésh 164.

S size a s

cop pﬁ|sﬂ9 gh oebé?cg 5e Legs ﬁfse 1%2 ﬁ}%ﬁé’ ékg%tggr} {hguwf\nill ?&i%&ze th'a;‘.
the wejesq'\@évra,s apsankiui P g‘aaé@éﬁ'ﬁ PyFinglr et o A RIS CRNNgFtor 194
ext€dis oV@vazdl) ToM5H3 Bbusing body i1 12:i The power conneetdr IAeldcoTaity

cornthQs &ZQmEébﬁ;n @iﬁelallébetg Wey sRRRUh&" shQ\Qﬁy ﬁ@fgb\n&d by

out er an |1 nner surf ac:ie Th h
R SlrIRIEeT T, W?'Eﬂi'é§°%[1eﬁ"lsl§‘?ea'i“f’i’%?”'5f 00 t0's suppart, suc
acfor binodureot 3 akaponsjghted | ongi t udi nal grooves 176. The
grooves 176 enable a user to the focus rin% 170
ce

and r ot af@WREY PHeTE9s LHRETE 7‘6‘3‘?’8 tﬁ%@ﬂ?*ﬁ@%@ﬁ?
er@Berdentisngacea ofisweral bicthé Abme-refierdhearccofnipénénts tolkeers maisture

andWiR3RG e feh MRk MterhéBstiub@le S8&/RRocular 100.

To assemble the eyepiece 106, the image intensifier 190 and the
objective lens assembly 192 are inserted into the monocular 100 according 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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the external thread 120 on the housing 110. The inner
surface 174 al-so includes a groove 180 that is sized

t nd retain an o-ring to seal a joi
t?‘é@ilbgﬁdegéssésurface 174 and the sl eeve 130. P%/UQZ%M%%
Additionally, referring to-Bi-g. 5, the inner surface
174 to includes a lip 182 that extends toward the

sl eeve 130 and engages the lip 142 of the sleeve 130.
Areiap ta thedgougag 110 inoeder tocolsmis BetrhnofWaior iThg edcRBtricity
dgied dpficaltaRie 158 aaMGespbaQo tﬂéftﬁ.témamdéﬂ s ﬂ%f&ﬂ@l@ﬁs tent1@o
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ﬁe&e&@@ﬂgrﬁrﬁi et Serfe%f‘@i)llﬁﬁartfon ftﬁ@ Bib&fétl%’b'rﬁkg/ BRddab fLIf e to
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%g’ %E'Ftiwstpfé'ﬁs t%ss@@mtyn :PD%G &YPiacAdBet @dcq e optidabaxis 158 is
cmumatzadl e 1ddRQingQee neihhgdeorit vsleel® t B ElSsecdla@hd RAScell 150

Lt rtially inserted into the sleeve 130 as
aﬁﬁ‘n ?ge@ 1% so that the mating teeth 164 of the

| ens cel |Thb5&:u€ n@agdeo ishexdt tﬂﬁﬂabedlé‘rﬂo afe AdUGiIng L8V Ehe &%9 Ting
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The eccentricit
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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of the optical axis 158 wth respect to the outer
cylinder axis-154 of the lens cell 150, ,as well as

t e 2ewosedsr i city of the outer cylinder axi Spdgdsio06/043373
relative to the inner cylinder axis 138 of the sleeve
130, allows the sleeve 130-and the lens cell 150 to be
rotated relative to the housing 110 until the optica
g s 158 is collinmated with the image intensifier 190
1AW FOP REe T8i5pEtly SPeneaerstoaditont AN frangD2 1 Ttheotub ehdpotédt  and

cerimectoretSoy eatieeiohod G 180 200 2MPER é/@nt&hét%ﬁe'oﬁﬁx%)fﬁdﬁ%ulars
164 fz'oﬂ Hedd? |t$ bg?e%p'aﬂ‘@? o QPIE&% ?ﬁa/te ?qé?%p%t Béfratpg\éqd om th%%—‘e‘;me

44 "do not

i%?frdi rﬁ%ﬁ'rei%ﬁ repiRcefe E%Ehelreppér@d ARKEPisEement devoedilar is
corekded tpghe binbhuds rstamey/E121 612 ré@w@@bﬂieﬁla@ed"ﬁbhd&@ar does not
n@eraqageeamatte@wvﬁecneb nJlﬁ%Ml: p 164, 144, while only

slightly distorting the Co fetion of the eyepi ece
106. Nextlthdubp tisd me&ﬂloﬁ%qllds&aﬁh'aﬁ@%gschéJ‘hérgﬁ vJ}RH‘éflarréch

[ eCeSS
t%%%ﬁéﬂ@%n@?tﬁgﬁ R GhEFER e s PP Pt
SRR a%% a'f'mtSHeO@f Gtignsimay, beam@tene ther ¢ataitsovithitOtheisdope bead
raabé ofregulvalients of tre damaiand WEhdst 8épakif. frdn uﬁshﬁ\kdnd&{ Whlﬂe

pr@ﬂegreé §mb&§rﬁér‘it§ qf Erl?af %HT?%Q b?!znoého %6 nﬁ ﬁFsanﬂF@werem it will

SIS nser

%rrdglggog '?aééggbe"fﬁ@"ﬁ%s P Previded bﬂ@a of exampdeetvd i nto
Nigrhesoed \atriatlars, chahbes sticubdiutiops W8l ckd@ tprise B &ld HD

widtfout H@a&ln@&%ﬁn gf%ospﬁ'ﬁ%f heh nrf\/eﬁt%nl /gctr?cQ'd lrng’a{?ft iﬁvlgtetnged tF\gﬁhe

p?lchFéd C% O\I QF Or [ eSs [ C|| t h

ansl-aty ?1 of @'t TN YPiddioRs 353 \W/lf"ﬁ ¢ eRiffernd scepetofithe

n¥RIteT-ng 110 since the shoul der pins 118 are limted in
translation to the Ilength of the slots 116. In the
event that the recesses 140 and the slot 116 do not 20
perfectly align to retain perfect collimtion, the
sl eeve 130 may be indexed relative to the housing 110
to obtain alignnent between the recesses 140 and the
slots 116, while only slightly distorting the
collimation of the eyepiece 106. Once the optical axis
158 is collimated, the lock ring 148 is threaded onto
the sl eeve 130 to secure the lens cell 150 agai nst
the sleeve 130. 75 The focus ring 170 is next threaded

“onto the housing 110. The snap ring 184 is snapped

into the groove 143 and secures the lip 182 of the
focus ring 170 against the |lip 142 of the sleeve 130
so that translation of the focus ring 170 caused by
the threaded connection of the focus ring 170 with the
housing 110 is transferred to the sleeve 130 and the
| ens cell 150 without rotation of the sleeve 130 or
the lens cell 150, ?tr The nonocul ar 100 nay be part
of a hel net-nounted or handhel d night vision system
Alternatively, the nonocular 100 may be used as a
sight for a weapon system such as a rifle or even a
tank. Further, the nonocular 100 may be i ncorporated
into any optical system.requiring focusing and

col l'i mati on.



Referring back to Fig. 1, a second nonocul ar 200 is
used in conjunction 3s with the nonocular 100 to form
t he bi nocul ar 210. The secgpd nonocul ar 200 is
preferably structurally simlar to the nonocul ar 100.
What 1 ff I rst and second nonocul ars WO 291171056385

ap T“HSZOOGr 043373 100, 200 are rel easably connect ed
to a binocular frame 212 through, the power connector
194 on each nonocul ar 100, 200. In the event that one
ofl- t he ARSRBELIVAES COPQUSIN® 00 needs to be r epaired or
r %Wén@@@qwavfng Qger{@aﬂﬁgﬂméﬁca\ @nJ(%WBU&Vja tiraﬁ BbiAReds s dtEm

12 and repaired epl aced. he repaired or

r epl ac @h'ﬁEﬂt\, whmm lthedens celi bg@nlrrae@tled celbcanral lbngilwdinkleaxis and a
Lregtrjret g celcg? calﬁgas,era&%\tt%galltryedglls%?f?cgr? rt]rlaﬁ @ﬁsu!:ewceﬁt?aqsionng|na|
Althoughgthe invention is illustrated and descri bed

herein with reference to a SB eci fic enbodi nent, the
i AviERts hauing & eensrally Feipdrirabreave bedy, wherrindle Yesve prely has

det ai | gp, oﬁfégmfacg\)@hn%rflrsthﬁ‘&lt@d-il%l BRgA{d H3hAP 8BS B WitRS second
made in the details within the scope and z range of

equi vallangitedins axlhecqehmncw offiset fednt Hefirstdensiudinah gxis, mbhetein the
t he |nYe%ntc¢]HpmSeD |dli|$oﬁ%rs?ee ﬁgl enmbodi nents of the
ave been shown

i nvention d"Uescri bed herei n, it
Wialhbusikehaviingl @ g &rteceigl cythharﬁcastbndly \etdbeia tHeasteege iastdedt partidigd
by way  of exanpl e onl Nuner ous vari ati ons, changes

and sulSETEIPOGRE "WSINE occur to those skilled in the

akyfheretM thE RiAt calieRatid savd sromhiag réRiveitd efh otld€and to the housing
i nvention. Accordingly, It is intended that the ss

appendéechcthaithe legs lropaiFal axigiistalignediime idesied dpsationy wherein, after
W thin tﬁ&l@né&'ll&b{lﬁ?‘?sﬁn"? gﬁﬁ%d ?r{ thteh)%swédr]&%%ﬁ Qﬁ‘e Ieapcell is fixedly

What is cla em conpri si
| ens cebrhnehted|tmgweaslgemematHeysle[eyé lsmdnme:caald tbemshcuslng to prevent

body and an o S syste herei n, wherein the
Pony SRt e s FlR LI Mot 2t MR (it ey remains
axi s a'l‘td'lgﬁuduhafﬁv&aﬁsﬁt&bl@mdtﬁ@{o tﬂé'h&usn%%ﬁ@%é IsI@éﬂJe'|§)/connected to
offset fromthe lens cell central |ongitudinal axis;

a sl eevke heavipgitp rievgeh@tationy cylindrical sl eeve body,
wherein the sl eeve body has an outer surface with a
first longitudinal axis and an inner surface with a
se@cond Thé opiipat systemadccasting fo daicehtwhecdr thy IleSfcslébOnyrcomprises a

the.first |ongitudjnal wh th
puraif 86 KR AP ok PESSR: g eNe G gt ng g Y of meting
memt@BN@igagddywity kienplliafigl ofDedling MERERS Fo bRQeritl rBRYiEN I8 tht lens cell

| east partially
relative to the sleeve.

3. The optical system according to claim 1, wherein the outer surface of the sleeve
body comprises a plurality of recesses circumferentially spaced therearound and wherein the
optical system further comprises at least one locking member extending through the housing and

into one of the plurality of recesses to connect the housing and the sleeve together.

i 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.



inserted into the housing, wherein the lens cell and
the sleeve are rotated relative to each other and to
the housing such that the;{ens cell optical axis is
aligned in a desired | ocation, wherein, after the
| ens cell optical axis is aligned in the desired
| ocation, the lens cell is fixedly connected to the
slseeve Taadptidabsyste@ev@rdife ©QIEIR af Wekréin thdBurbiRy 5F Rgestdd may be
prevent rotation of the sleeve relative to the
'”deXWG?F'YF’gm e ISAseensielongdted epedinge r enmi ns
longitudinally transl atable relative to the housing
after the sleeve is connected to the housing to
preeventThe cardical osyste@. acthwlingptd clalm sly Surtheragwepridinage tfocus ring
he lens cell body conprises a
ﬂ"eM%bﬁcg%&¥uﬂq${ehoﬁ£ﬁb menbers and wherein the sl eeve
body conprises a plurality of mating nenbers engaged
wi_ith the plurality of |ocking nmenbers to prevent
rgtati£H“§FmWﬁ@” HE"&ell relative to the sleeve. 3.
Thee QRichiGatens ¥BlgMaccording to claim1, wherein the
outer surface of the sleeve body conprises a
plalenalapseblyf andecesses circunferentially spaced
t : her
gﬁ%ﬁ%g@%fﬁf 9.582439% ﬁéet\wieérhﬁe |e%9545§££ y 3 §.>(onS eHep (RS
through the housing and into one of the pIurallty of
recesses t nect the housing and the sleeve
{ 8ot némediol ShBagind e PpLirathoECEH APHg Lo as Hietops of

Wied\Riirg atnsl.es APHAIRA gemryl c§RRIriad] len®&Silood Whe RirPRE RS ELI
openlng t herein, wherein each of the at |east one

| ocki n Oﬁéhﬁéﬂﬂékﬂbﬁdgm'Wﬁﬁ@h@%aﬁﬁﬁﬁﬁﬁﬂéﬁﬂhwﬁwvawﬁe of
the at 'ff?eqsrrtogptﬂgle%&WQ@]’itﬁa‘i’lIXﬂé’mrﬁ%xnsﬂ 5. The opti cal

system accor g to cl eretn"the plurality of

r dnselSugrhenms cbibintoredidoeee whtefeat nh\eeleé\ce cbtnerisek algeasillyayiadrical
elongat n he op stem accordin o .
ol a1 o Heeye o hescln, e 965V, Hogt LB Gurel Oy 2 frs
Connecﬂdﬂélt&(ﬁnaﬂ BRAs HRAUSIiMkr srfacAwitRaetdndorngRBRARAI SkiSBffset from
the optical systemof claim1; a |lens assenbly; and an

i mge ithft fEpidpsitadingia¥kosed bet ween the | ens assenbly

aF}Qe&.‘HEt &f‘e@b@é"‘tq’eas@pgewllgmi&g’golg 'W{%%ﬁ‘&te% IJQI% c%fnpnsesa

I'i mat ed opti cal e conpri |ng the ste
prOV|dBﬂgﬂdedm@nqéhmmhabomg a generally cyllndrlca
n the |ens

o SREoBsrindp for JEloi st s e 8 Bayiagfrl B
axi s, @éIf gticalfakio®at Hgesirenidcteh) central | ongitudi nal
a)s(clec%rmg 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, wherein securing the sleeve to the housing includes longitudinally

translating the sleeve with respect to the housing.

9. The method according to claim 8, wherein the lens cell body comprises a plurality
of locking members and wherein the sleeve body comprises a plurality of mating members,

wherein securing the sleeve and the lens cell to each other further comprises engaging the



inserting the lens cell into a sleeve, wherein the
sl eeve conprises a generally cylindrical sleeve body,
wherein the sl eeve body hag,an outer surface with a
first longitudinal axis and an inner surface with a
oo PR B0 Ao e PP B g f et
cell repdivd toxhé yledvBt 0 @ housi ng, wherei n the housing
conprises a generally cylindrical housing body;
I ndependently rotating the sleeve and the | ens cel
rabati e h2ehdaCacRORE RY M 8! whilgin! £RRing 6L bleQRitb GRE housing
axis is at a desired |ocation; securing the sleeve and
comptigee insesting Teih khroeghdhe housingend engagingthesleeveot at i on of t he
sleeve relative to the lens cell; and securing the
sleeve to the housing to prevent rotation of the
slieeve Thehathobdeaccarding@o clhabw B Agthenb@hgrisigB@Eddbiygcdnhécting a
sl eeve to the housing includes |ongitudinally
focus fipgiodheiquiget he sl eeve with respect to the housing. 9.
The met hod according to claim8, wherein the |lens cel
body conprises a plurality of |ocking nenbers and
wherein the sl eeve body conprises a plurality of
mati ng nenbers, wherein securing the sleeve and the
I ens cell to each other further conprises engagi ng the
12 plurality of |ocking nmenbers with the plurality of
mati ng nenbers to prevent rotation of the lens cel
relative to the sleeve. 1tl1l. The nethod according to
claim8, wherein securing the sleeve to the housing
conprises inserting a pin through the housing and
engagi ng the sleeve. 11. The nmethod according to claim
8, further conprising threadably connecting a focus
ring to the housing.



