10

15

20

25

30

OPTI CAL LENS SYSTEMS RELATED PATENT APPLI CATI ONS Thi s
patent application clainms the benefit of, and is

wenpiri@ds t o, the earlier filing dates of: (1)PCT/AU2006/001137

Australian Provisional Patent Application No.
2005904334 filed on 11 August 2005 in the name of

A obal Bionic Optics Pty Ltd (Attorney Ref:
730137:SDB); (2) Australian Provisional Patent
Application No. 2005905635 filed on 12 QOct ober 2005 in

the name of d obal Ripgpy [ t t or ney
Ref: 736362. - SDB); ém‘g%ﬁ)mﬁ%m CT) Pat ent
Application No. PCT/ AU2005/00 1675 filed on 03

Novenber 2005 in the names of G obal Bionic Optics Pty
Ltd and James Al bRELATERPATEMNT ARPhYAREDNS

ABH? PSRl oSSBT 508R: iR 38T S Do ilms dates of

t he n%I?A@Etréﬂaﬁ*l&bviﬁbﬁzﬂiPﬁte@@h?ﬁﬁcaﬁbﬂ Nd. 4060590498 8Yed on 11 August
Ref : 760648: SDB)‘@&S) Austral ran Provisional Patent

A58 she nemanef, Globu gl Optics PadLIgHARSmey Ref:I150837:8DB);

ror " 3253ty RN R ppfraioh g So0SisRaf Bked on
PE @eitbbaI0i06 ¢ thieannivmf GLOSAT Bidic OPEESMLta A itbined Ref:

"Doubl e- Sw vel Head Optical Lens Systent and filed on
973&@15%@?%5"0{%1 in the name of @ obal Bionic Optics Pty

Ltd . Rof ; : - t BN

ncor ot gt (PO iy Bpbtea RN POTARSMNP 672 fled on 03

P eceriter LOdemtthonamed aft@sbgBienialOptict Btyaltdantl i) lmal(ajs Albert Frazier
tem f il ti i ct i ncl udi n

SRR i i TCRRED caneras, or (he | ke, o

BACKGR@NRstkhiian P?@xﬁﬁeﬁal '}QtenﬁAﬁalgca%%ﬁ Nd12b0dgee 88 filed on 28 April

Frazier” on 10 March 1998 describes an optical system
13086 i the nahme dféGlobal Biowt Optivs By Itd gAsomey Ref:a/ 60643 SDB);

syt er e e 806 LAGEE pPPue e Nen ot a5 g on 23 une
A6 i theRRERI JTIGobA Bionic Optics Pty Ltd (Attorney Ref: 753632:SDB); and

" (6) Australian Provisional Patent Application No. (NOT YET KNOWN) entitled |
“Double-Swivel Head Optical Lens System” and filed on 9 August 2006 in the name of
Global Bionic Optics Pty Ltd (Attorney Ref: 753617:SDB),

each of which is incorporated herein by reference.

TECHNICAL FIELD
The present invention relates generally to an optical system for still or motion picture

cameras including digital cameras, video cameras, or the like.

BACKGROUND
U.S. Patent No. 5,727,236 that issued to Frazier on 10 March 1998 describes an optical
system that has the features of a wide angle lens, a deep field lens and a close focusing
lens. The optical system aims to achieve a deep focus image, i.e. to make it possible to

film macro subjects in focus in the foreground, while holding infinity also in focus.
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filmmacro subjects in focus in the foreground, while
holding infinity also in focus. The systemof U S.

w@anoeoi67Mo. 5, 727,236 conprises an objective PENAU2@6/001137
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field lens and a relay lens aligned sequentially on an
optical axis and arranged in a lens cylinder or

barrel. The objective lens forms_.an internedi ate i mage
at or near the field lens, either in front or in back

of the field lens. The objective | ens may be fixed at

¢ Shkrite LGS AL Rt 2 e SRR BRI Ty Ly g tens anc e

| gel®f l2a$ Wi GRd RequeRtiallyoén ﬁﬂopﬂdaﬁ&éhé ¥el drege®@in 4 leat cyhnder or barrel.
focal |ength. The field lens and relay | enses transm

t he obigeivs Igpgorms am miprmerliate Imagg|at prvigge therficld fens, rﬁlther in front or
PLARR oglﬂfe £ fhs! RS ﬁf&]%ct?ve%‘fg 18?%8? ﬁ%(ﬁc{]éj[ Rt f%\é&s Al have a
n a e

irrs an ocusi ng nec ISmMm SO bje Ive an
f wedcopeanpeasurarfer ﬂocrhmgeheunmdmﬂxatd:umalgs efla lai:geramrthaﬂ B otherwise

O o OISR <R BF e (e 18 by LR iolg 1 @ FeRigpses transi
t ﬁ{%t b:ﬂﬁeeﬁ%g k@b §1g'aan 1aﬂ1ﬁa ra@!'fﬁlﬁq)lélﬁeﬁ“ﬁ@réi’? l'éﬁé is & macro lens

bet ween t f1el | enses
t hud may)ha‘p’r arsimis aadh doduiag meacharismnsithat théabjettive ahldrfwlld lenses are

i e | ane has 't he rrml r i on of
¢ e tenfitnd' P e gbed R bt BRinlin Rele e PRt b a roofprism,
r eEeh frﬁ‘ﬁ%r foPHARrtA a‘ﬂﬂ%ﬁe@im@ M%@&thﬁﬁé‘ irft&ﬁleﬁlate image are provided
substanti al amount” of |ight to provide good depth of

f inethg bamsgldstwesndhe ﬁtslndcearl relgy tespesh é@leel’eslumr@m, itlegt roof prlsm and

aces tica
e oo il il SR gty Rl 18 PR o or e
afihaltifagt ffseddoofbeingdigdéried atnﬁeé\%rse&) SOieh fhagptiagiatykiem requires a
of the 1 mge. There may be as igas 50 air-to-glass

s Biostaatial auppuat ehlight t@ptqvw g0§9§1@ of figld: Hlso.tthe opiicehsystom has a
3 f ' )
DEHR Gl et B Uit SO0 AR BALST, 808 e

hightirey hasta mramblffecﬁmllaﬂ‘&o \wizwd b abﬁagahe tas &. soﬁreaiegeidaﬁg«p@f the

-l enses have been used for _sone EI me, .but . all.

hE0R8en e LR PR OEES Flan¥ 280D ai-taelash éuréagﬁwasug%@ﬁ ﬁp&% system.
SERAkA kIR P’ecﬁ&ﬁsﬁﬁﬁn bhgs bﬁﬁ;%l §(§.ﬁ{r%§¥vﬁ aalgg glgegtrobf’ p%é?? %ﬁz ulky and heavy

caner a
t mabimgttbgommhl g{steuatargﬂn snd hewviiardhangpthewlise-waypd be the case.
phot ography or ground-| evel access photography. The
depth of field is basically the sane as with nornal

| ShsiR8l-typt RAtsaHAY 8 H8QUSLY forSeaiR ) Basall gﬁué R RPN ted
of a zoomlens fromthe canera. Further this requires

t pltrsatiqn efdhe ea;nqrh ectgpaed sepastely pitdalirthe lans syajerhs directly to the
Sgﬁﬂé(rg lboayy p§norﬁaslgﬁc’sesr gl?ol'{w h&ess to difficult to photograph situations, including

table-top photography or ground-level access photography. The depth of field is

basically the same as with normal lenses.

Disadvantageously, such lenses require removal of a zoom lens from the camera. Further
this requires time to set up the camera. Still further, such snorkel-type lenses require

higher light levels and consequently have greater lighting costs.

Double-axis swivel optical lens systems with image rotators have been used to deal with
the placement and filming of difficult situations. The image rotator corrects image

orseRtaiiomto correct camera geometry, even if the camera is upside down or sideways
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hi gher |ight [evels and consequently have greater
Iighting costs. Doubl e-axis swivel optical |ens

weyarenE4ni t h i mage rotators have been used torPdPal2006/001137
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with the placenent and filmng of difficult
situations. The image rotator corrects imge r Ki

irirto correct canmera geonetry,3even if the canera is

upsi de down or sidewaysoriented. The swivel tip of the
optical Iens systen1a||om5 | ow, ground | evel shots to

b I

CS3EAR Yo BRI s R D8 NS ATBAS) bR g g o
t basilyantdssed Bedepigithe aalﬁ@a lof-ﬂ?tﬁé glou@d | @Rithéd Widerslung or overhead
Di sadvanta eously, haowever, such_doubl e-axis sw vel

ophatd avhiledhe cayyerp asmainy i alqrentaletdeniatiftoduce because
such systens have a | arge nunber of |ens elenents and
prisnms. Typically, such systens have up to 15 or so
objisdvantegeoesigdsovfever, bmir.tldubg: akiid ﬁ\envemptmaﬂgbmswfems are expensive

acce Furt her ical |ens | ace a
oG ok BT VY RS BB OIS PP and prisms,
| T?ﬁl‘éﬁl}aqgc}?sy%ieﬁﬁ'ﬂa’vg #pto mtob?écti\()@ i&Es foPh&rﬁgl grnd rent angles

a canera to which the | enSes are attach
le wdpmh@ duathat, lsudhsmjlchl, lemd sylstems@lma\z@bm lows cvrgthb&mnt of the

far  bac Thi s kes .0 I ens st

¢ S St Tl et Wi R bR amoBier kG T Bk front end ofa
didrhére ¥ which (AR RUERG& At cREPARTExERdl tHe Bl [e%gth with the swivels
cunmbersone to use. Further, a |arge anmount of '|ight

r Bejng kasdfar backp drhis makasdhe prsivsblons Sysprine aind gamerh ew ard to use.

A TN e —

t hee. iFuvhet, ladirge bimo UGt dfdight B\reqlefdao vheleteatel Rnses. Typically, the

deep-fij el d cl ose-focusin tical st em conpri si ng
ao?fé'ébltqn%@)’qteéﬁ@aWEStPBP gécéﬁ‘t s%lergedg aFi%dn from an
object in space, and a relay lens coupled to the
negative lens unit. The negative lens unit and the
reI ay lens are aligned on sSUMMAREl axis in that

dq?crgoqdlggﬁé\g&ﬁralgggpécw\?&ég ]é]?fg]ptg)sl’lp g@%lgrwé\fqged a{] \YV? et elm%?e deep-field,
Cbl@§@fd‘cﬁ§iﬂ§ bpca® ByHGR| comfisRidla te@Ripvd 18hdhit R)r B@&ﬁhhgf Fadiation
lens unit Tor accepting radiation from an obj ect
sﬁamea:n chjett i fm@bawnd emslaz bems icquprlestitoi the hegatiore denis glnl‘re fThe negative
ens t he hed at.ive
olch” pRL SR b o' BRI o LGP BT RS U ipEaiRet dp gogqpdance

t Wath aBhgict of 1€ iRaRd, Yl@aré Rftovided a hvaddThnie, Aebp-Kigld, close-focusing
i mge_on the rel ay lens to forma final image at a
f ppfrgal system, comprising: a negative lens unit for accepting radiation from an object in

space; and a relay lens configured in fixed alignment with the negative lens unit, the
negative lens unit and the relay lens being aligned on an optical axis in that order, the
negative lens unit forming a first image on the relay lens to form a final image at a final

image plane at a distance from the relay lens.
The optical system may comprise: a holding frame; two negative lens units each fixedly

held in the holding frame; and two relay lens configured in fixed alignment with a

respective negative lens unit.
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i mage plane at a distance fromthe relay |lens. The
optical systemmay conprise: a holding frame; two

woe@aniored | ens units each fixedly held in the PCI/AUDY6/001137
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franme; and two relay lens configured in fixed
alignment wth a respective negative lens unit. The
final image plane may be a filmplane. The film plane
may conprise filmin a canera or a charge-coupl ed
device ("CCD') of a digital or video canera. The

ot L LT T oA PR g o
opirmealor ayhirgmcdosisd detics @QUD"$ of Hragtaber vEddoadaintda.

correction optics |ocated between the negative |ens
unit and the relay lens for inverting and reverting

t L r ' Enal. - o
L1 bhsd 5 0 So bl R lnd BRI Bl bated it
béteweley l¢tise negative lens unit and the relay |lens. The
optical systemmay further conprise optical axis

devi ation optics |ocated between the negative | ens

UThé o] bieenh BbdVhok BRBIrE fha P tiinbfliod @Yl %E%d&@ted between

optical axis. The optical axis deviation opticCs y
c theprepaiiveden unpteandi toewratayi lens for invegingrnidcaverugihe frsimeal image to
Tﬁq%ﬁjniaf’ ersei on prismmay be a 60-degree dispersion
prism & el ay lens may be a macro | ens. The macro
relay lens nmay conprise a zoom|ens or zoom | ens
conponents. The optical systemmay further conprise an
AShheptinal srstons mes fwther gpmprisasleas byrd g¢ounled hetwiser theinggative lens
| 806 adilink el%'yfmgegative lens unit may conprise a
negati ve Fe S, Or a negative lens cluster. The
negative lens unit may conprise a novable zoom | ens
. The negative |lens cluster may conpr.ise

ggg?&?@gf S&ﬁtfnhgl@g prther cemBriss optisak axis @ﬁygatloﬁgo?)tics located between
R BAVe s QUnit £8 I ERRBSHOF SRl E%8h irc%ﬁlleiso%tigal axis. The

S
functTon. %)e. negative l'ens CF uster nmay co
pbriivel Tondewaidnapdics may compriss € disparvien lpeing, or a8 dptical equivalent.

doubl.et l.ens.. - Th i cal . furth '
ke S Bt R e reioY BoREave | ons

_The relay lens may be a macro lens. The macro relay lens may comprise a zoom lens or

zoom lens components.

The optical system may further comprise an Aspheron or Aspheron-type lens coupled to

the negative lens unit.
The negative lens unit may comprise a negative lens, or a negative lens cluster.
The negative lens unit may comprise a movable zoom lens component.

The negative lens cluster may comprise positive and negative lens elements, but the
combination of lens elements remains negative in function. The negative lens cluster
may comprise a plano-concave lens, a concave-concave lens, and a doublet lens. The
optical system may further comprise a barrel housing in which the plano-concave lens,

bstitute Sheet
8¢ qeae-concave lens, and the doublet lens are housed.
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Listitute Sheet i ( concave lens mme doublet |ens
are housed. The optical axis deviation optics may be

WO otoanadThy provi ded on the optical axis. The op€T/aabo06/001137
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system may further conprise a rotatable I ens barre
coupled to the optical axis deviation optics and the
relay lens. The optical systemsymy be a probe-type
deep focus lens for video and/or cine caneras, the
deep focus lens conprising a |l ens barrel coupled

bet ween the negative lens unit and the relay lens. The
optical systemmay be an attachnent-type deep focus

| @hs opttual ahtig dewhti@nspios nelyibelroaabBr ®ovidien ted eitichiengs. The
ai)nprlse a zoom |l ens or zoom | ens conponents.

The
Bitiemb ey Sehar sppEsmpEElS long panel donnlesite themptlcal axis
ag&q&t%r}gﬁ Md‘th@?éﬁ??eﬁq aspect of the invention, there
IS provi da camera, conprising a housing, an inage
capturing nechanlsn1d|sposed wi thin the housing, and

an optic S |n a rdanc ith any of. the
F DB Rl e oo b Gprtectvbe R O sRnyr Vidsh pr eige camerss,
S¥isldREp foRvs REs 6O E ﬁll’lﬁg o b fens 'Bﬁrrgl%ﬁ 1 b%ﬁveteﬁ@ﬁe Fve lens unit and
optlcal axi s of e optical systemis perpen ar to
atheirelay finane of the image capturing nechanlsn1 The
canera may be a still camera, a notion picture canera,
a video canera, and/or a digital camera. The inmage
CTRd oiticabsysRa @AY dEaadadchaii-type deanfdeds fenb Frigitul and/or still
charge coupl ed device (CCD). I'n accordance with still
ariet¥es aspect of the invention, there is provided an
optical lens attachnment. The attachment conprises: a
coupl i ng mechani smfor mati ng engagenent with at | east
oOfike rlaydesauiry eoraprisealzodft lefabr 0vnslendicdiapdihtsC AhRlz86m lens or
at ong end to the coup I|nq%mechani sm a negative |ens

§8 pPEROREHISAY it MeYadeid of the el ongat edbarrel ;
and a diopter |lens disposed between the barrel and the
coupl i ng nechani sm the coupling nmechanism the
dingystendaheenwith amther laspdotiof the imlentiore dhese isrpremidecba caabra,

gé(;{ni?w?r{]g? ﬁoq%&gbg?mﬁn%%hcggtbﬁhn% %ae%hgn%m rdls?)gse Wlt n dee}gousmg, and

an optical system in accordance with any of the foregoing aspects coupled to the housing.

The optical system may be coupled to the housing so that an optical axis of the optical

system is perpendicular to a film plane of the image capturing mechanism.

The camera may be a still camera, a motion picture camera, a video camera, and/or a

digital camera.

The image capturing mechanism may comprise analog film or a charge coupled device
(CCD).

In accordance with still another aspect of the invention, there is provided an optical lens
attachment. The attachment comprises: a coupling mechanism for mating engagement
with at least one of a camera and an optical lens; a barrel coupled at one end to the

coupling mechanism; a negative lens unit coupled to the other end of the elongated
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I nterengagenent with a conpl enentary threaded,
cylindrical nenber. The optical |ens attachnent may

wo ewoloeg74xonpri se a seal i ng nechani sm di sposedPCAUR®6/001137
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barrel at the end opposite that of the negative |ens
unit. The sealing nechanismmmay be an optical flat.

The attachnment may be a straighd, forward view

barrel -1 ens attachnent. The optical |ens attachnent

may further conprise an inclining prism nenber

di S

noDRe o1 BRpRERAL bl ot B n i 4 BB ch BoindlEytggiom, the
i peuplimgmeechanisim) the divgiter 1disearidthe bmeigtllgmcsmthaﬁbpﬁcalamS.
conprise a mrrorsurfaced dispersion prism

Al ternatively, the attachnment nmay be an angled Vi ew

bahe 8dupliB$ndhhfsh T cond y?ﬁeg@ﬁrb&ﬁld %ﬁ gBr mating
may further conprise’a rotation nech nlsn1 |spos
btsiergagementwidins complemestagnihteaded cyhiedrialiplentgr.
mechani sm The rotation nmechanismpernmts 360 degree
rotati on of the negative |lens unit about a

| Thgbptitdl Teak aﬂé@hﬁleﬁf mb} Qurldf E&hpns-Erheseﬁ%gaﬁl'e&[hmsm disposed in the
nechani sm may conprise a rotating ring assenbly

cbarpl éathﬁetld\eeppsatﬁ éhay af themegattyetlens wii tiersgalingonechiagism may be

T, {ng mechani sm may matingly engage with a zoom
I%ﬁ%&g% %l%e canmera. The optical |ens attachnment nay

further conprise a macro lens unit with zoom
abiljty coup ed between the barrel and the coupling
hAHCHPnY Ray e b FiaRleloRend ipw hapeldenpsttachment.
i nventi on, there is provided a canera, conprising: an
optical lens attachnment in accordance with any one of
t Hlae Cﬁpiicabbhmgtahmemtmay ﬁmﬁxemamrde@n&nclirr]ﬂmmﬁ:sm gi@fber disposed
anot her aspect, of the invention, there i
%S&F%aé’aeé B i la%ﬁm?éhwgaaﬁe @af P4 poyripto an angled surface
asfttBS HEBRngiphisACASHEIAN Oe %Jlf‘ﬁlﬁégﬁ'lsﬁrpﬁl‘éﬂl"?)bf‘ﬂm ?ﬁs?e a mirror-
In accordance with a further aspect of the Inhven
tfyefaged dispargion gdsma doubl e- swi vel optical |ens system

The system conprises a negative |lens unit configured
as an objective lens of the doubl e-swi vel optical |ens

sABéramively) ehd @bt thefSe Mlirie] GOHSR DatRLicde Btachment.
parallel light rays to emerge fromthe negative |ens

unit as though the light rays
The optical lens attachment may further comprise a rotation mechanism disposed

between the negative lens unit and the coupling mechanism. The rotation mechanism
permits 360 degree rotation of the negative lens unit about a longitudinal axis of the
barrel. The rotation mechanism may comprise a rotating ring assembly coupled between

the barrel and the coupling mechanism.

The coupling mechanism may matingly engage with a zoom lens of the camera.

The optical lens attachment may further comprise a macro lens unit with zoom capability

coupled between the barrel and the coupling mechanism.

In accordance with an aspect of the invention, there is provided a camera, comprising: an

optical lens attachment in accordance with any one of the foregoing aspects; and a zoom
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emanated froma focal point on the incident side of
the negative lens unit. The system al so conprises:. a

woreorot67dd sposed in a housing oriented at an apgi/au2006/001137
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- lens of,

relative to an optical axis of the negative |lens unit;
a roof prismdisposed in a housing for rotating

i ncident |ight rays by 90 degrees and inverting an

i mage; a rotation nechanismpermtting rotation of the
negative lens unit about a vertical axis; an inmage
ref,ator conprising a prismthat can invert an inage,
the prismdi sposed within the i mage rotator; and

anot her rotation mechanismpermtting rotation of the

roof prjsm about an optical axis of the inmage rotator.
THEA! loass Withaethershect eﬁ@eﬁ%\g@gfm%}ﬁ@rs AsPIgiided pgapera,
P@&ﬁ%ﬂiﬂﬁg:laﬁ%ticéﬁ h&lsrb?tg@r{lhéjrﬁ in) &Brdafbd w %&ﬁ[%oir%gaﬁﬂécts.

east one negative |ens. e negative lens un
conprise a plurality of negative |lens el enents and/or

BBk IR e PSR B LR R e v
apgtical Ay By<edm. Tn@sﬁ%@&émfgides ASiepdtive ERMINHQUBRITE®@d At an
| east one | ower-power positive |ens. The housing

heRieettyetlers ofithe doubdasvivel ensigpl lens systenh eTeonpgpiiveelenewsit causes

Sy S Y RO A0 o 3 B i s

pemaintal fromGaigal poirs oh tHidcidemabedd TR A¥gatity 1689 URit. FRe system
a sleeve coupled tQ the prism capabl e of being ) _
iR BPTPRiTest AEEPTAbmesed e houpige rtignisd At axnslorelative to an optical
JJEE r . | . ..
PAYiS DT & nb B Sord e R o RS 480 TR 5 otating incident

r bgleraysrbyrifcdegnies andriaw epiigrintimagé; &t rotation indchenisre gatniviéng

| ens. uni,t. and the mrror. The ot her .rotation nechani sm
mieAtio8 of SRfpresatHelenR R ehaut p ivergisalaxis e imagra oY GogrIsng a
Phrishithal B BREA &@imég%?ﬁllei%‘&ﬁledﬁﬂ@é’d SithinnRE irﬁ%'%%nt fa\?\cﬁ‘i %d another

coupl i ng mechani sm coup for ‘'mati1 ng engage
atotdtivaspechagiswfpeamitbagmoltasion ofthearoofpmsna albond an optical axis of the
4 of .8 caner a. The optical |ens systemmy further -
cgﬁﬁFiggcﬁfnacro l ens unit with zoom capability. The
macro lens unit with zoomcapability is focused on the
negative |ens unit. The macro lens unit with zoom
cHisadyeralt {pngtgn efthe pegstive lans uniids 3 neggtive tenat Thre nephiéve lens unit
[ é?h%lg o&fag P%gﬂ fﬂgﬂ@%ﬁ%&g&b tefi}}gg}% g%ltg\?eggnsr lﬁjntlfa rtng}r/ cgnqgnse a plurality
of negative lens elements and/or negative lens clusters. The negative lens unit may
comprise a plano-concave lens, a concave-concave lens and a doublet. The negative lens

unit may comprise at least one lower-power positive lens.

The housing having the mirror may be coupled to the negative lens unit.

The roof prism may comprise an amici roof prism.

The prism of the image rotator may comprise a Pechan prism or a dove prism. The

image rotator may comprise a sleeve coupled to the prism capable of being manually

rotated about the longitudinal axis of the prism to rotate an image.
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system may further conprise a coupling nmechani sm
coupled to the macro lens unit with zoom capability.

wab@7loed183 syst em provi des nassive depth of fi ePdr/AUb®6/001137
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optical lens systemmay further conprise a diopter

| ens for focusing a zoom|ens of a canera on the
negative lens unit. A zoom | ensgof a camera conprises
a diopter lens for focusing on the negative lens unit.
The mirror may be a front surfaced mrror. The

. ) od . .
cTHE P DB R s STRGA S1nf b R B umit. e potation

C etgehafign halyi geymit lﬂét@ﬁ&ﬁdﬁth@ yégaiste 1t hinftRAd e mithe. The other
rotati on nmechani sns each may conprise a rotatin H

a§taliey yechanismymay ba coyndesbealysendhe Hrages iotatorandd f pEsm.
a filter system The filter systemmy be a drop-in
filter system The optical |ens system naybe an
offhé opticdl &ams sgdtta ahuyeintthéraonprisaaeoupling raehaniganoapled for mating
mnth st|II not.her aspect of the_invention, there is

i PSSt oBo iR FOMh {508 ofid e 2 U ¢ Srackpleng af a camera.
Iens system i n accordance with any one of the
foregoi ng aspects. In accordance with yet a aspect of
t Wbe opiveshidane systethenay fughgreomipdieea aacantensynit with zbemrgpability.

AT BRI W v R e sap By BoSaR g fe Fesatee frie top The
an&eMehenst Wil z@oﬂ%ﬁﬁébﬂﬁtz ey @%Eﬁemllﬁzkmt%r The rotation

DRAW NGS Enbodi nents of e invention are describ
hereghanagop graywiouple ths iaragn eetatop andiiie dnasve Yelpy, lensn Wﬂ lecal lens

g R R T e——

agewnh dapubdityd t h an enbodi ment of the invention,
including a partial cross-sectional view a negative
lens unit; Fig. 2 is a side elevation view of a
OIS Blefom SRRRads rilshye BLARGE hgMAUST no optical system
in accor anc anot Rer: e ment of the
invention, including a partial crosssectional

The optical lens system may further comprise a diopter lens for focusing a zoom lens of a

camera on the negative lens unit.

A zoom lens of a camera comprises a diopter lens for focusing on the negative lens unit.

The mirror may be a front surfaced mirror.

The coupling mechanism may comprise a threaded, cylindrical member for mating

interengagement with a complementarily threaded, cylindrical member.

The rotation mechanisms each may comprise a rotating ring assembly.

The optical lens system may further comprise a filter system. The filter system may be a

drop-in filter system.

The optical lens system may be an optical lens attachment for a camera.
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view a negative lens unit; Fig. 3 is a side elevation
view of a wi de-angle, deep-field, close-focusing
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of the invention, including a partial crosssectional
view a negative lens unit; Fig. 4 is a side elevation
view of a wi de-angle, deep-fielg, close-focusing
optical systemin accordance with still a further
enbodi nent of the invention; Fig. 5 is a side

PRI T, oo 7 B B IESRLL 8}  pamers,

amhﬁ@ingﬁb@ﬂdlﬁ@ﬂlve@ﬁpﬁdﬁﬁlehm Y@bdnh faccbiddncdwith aty Sh&ISS the
el evation view of two optical |lens attachnments in

afuesiRsheRetfth ' <f 8 hts of the invention suitable
for use with a video or filmcanera;Fig. 7 is a side
el evation view of an optical lens attachnent in
ahx:a:mdlallan@a with etyeedspest of terinestition; threetis ptfovtded a camera comprising a
ntlon uitaple for use with a vjideo or fj]
%swpvl goptg;af)]lg:n%sgfegé1nearc§g),rgglpqgﬁm{r}; any eope of the foregoing aspects,
dﬂi&t’it%a%%ﬁ’e%faoﬁohpﬁhs LENSEYBh&8 i n accordance with
an enbodi nent of the invention suitable for use with a
video or filmcanmera; and Fig. 9 is a side elevation
vi ew of a doubl e-swi vel optical |ens systemin
accordance wi th another enbodi nent of the invention
suitabl e for use BRIKF BESCIEPTION OF PrRAWEN@s DETAI LED
DESCRI PTI ON W de-angl e, deep-field, close-focusing
oEmb@éllme@wféhﬁsmam@hm ase flessrbecheareinpfiriveith re€yyeiasab the drawings,
1?1 tachments and caneras conprising optical |ens
a tac nents are al so described hereinafter. Still
further, doubl e-sw vel optical |ens system and caneras

conpri si ng such, doubl e-swi_vel optical |ens Séct ens are
deigct isretideelewatipngfiegpt a Pﬁldﬁr?ﬂgl% deeioliFdgclaesstacngng eptical system

%%E&H%(%%@ﬂ id &ng@&l?lehtsof th({1 {dhd 1&ﬁ{d&1¥%ﬁiﬁé?g b sectional

formats ens nateri Icular’an
uweWane:gaﬂu\mlliemuni‘echamsrm barrel |engths, prism
units, and the like are set forth. However, fromthis
di sclosure, it will be apparent to those skilled in

t]!’ig 2ida §ildélc PRI VIGRbF Q%d@ﬁ%/l@ rde%d‘p 1Rsfqi %IHEé %ﬁmﬂg%ﬁpt@&l system

e W thout departing fromthe scope and spirl
th@ccmﬂml\fath artgithep ehbpdigiant ofithe anceton, smrdudlhg a partial cross-
iensums[,o as not to obscure the

V é?ﬁai% 8 _vxya nega?we

Fig. 3 is a side elevation view of a wide-angle, deep-field, close-focusing optical system .
in accordance with a further embodiment of the invention, including a partial cross-

sectional view a negative lens unit;

Fig. 4 is a side elevation view of a wide-angle, deep-field, close-focusing optical system

in accordance with still a further embodiment of the invention;

Fig. 5 is a side elevation view of a dual, wide-angle, deep-field, close-focusing optical

system in accordance with yet another embodiment of the invention;

Fig. 6 is a side elevation view of two optical lens attachments in accordance with

'8 Sheints of the invention suitable for use with a video or film camera;
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Wiere reference is nmade in any one or nore of the
acconpanyi ng drawi ngs to features, which have the sane
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the purposes of this description the sane function(s)
or operation(s), unless the contrary intention
appears. Like features are givgp-like reference
nunerals in the drawings (e.g. negative |lens clusters
1110 and 1210 in Figs. 1 and 2) for the sake of
brevity. In the context of this specification, the
word "conprising” has an open-ended, nonexcl usive

MBEN71iga side BRvagE eTof Bf bpadal Jens Bttichitint iERessiantd With yet
sol ely", but neither "consisting essentially or" nor

" é’%ﬁﬁ@‘i’rﬁn‘?ﬁ)&%‘?ﬂtﬁf dre. 1nw(pé1,t1pats}u(t_ﬁb§,e for uﬁﬁwlth/@r" eo or film camera;
"“conprising", such as "conprise" and "conprises", have

correspondi ng neanings.1.1 A wi de-angle, deep-fi el d,

cFs é-isf. oeids ielegatdlm viewlof ayistildmskviivel optiddl lans sysaérasn accordance with
wi_de- field, close- focusing. optical stem
D P RR el b B & TAISh Him carhers: and

invention. The optical system 1100 conprises a
negative lens unit 1110, an optional |ens cylinder
1Em9 (svnbidb elemgtidmeview of aydomlvi&swﬁvelf aptical fenk eynj@rhm) accanthnce with
ay l.e which are ure
< i ot 8 s Pechlof SR Raipr B Sithadidsdits fm opmera.
optlcal system 1100 nay be nounted on the front face
of a canera (not shown). The canera ngy be a still or

mot i on picture camer a DETAILEELDESGRIBETION di gi t al
05 B qeb el o TR PR Rl RS e it BRBipeger. Optia

aledl$ Sﬂte&:hﬁtbntssmdfchméra‘s h@mfnhﬂﬁg opﬁﬁig &nd httAdhehedntdr€ alko described
ste (glicused on the filmplane 1170. The film
pﬁ tdlfyben, doublgsyivsh @;@ﬁk lgng ﬂ@t%agbcqmeaaﬁecmnsmg such

i
o?“d?l% %ﬁ’?@?’mﬂsﬁé e RAC A o o8 L hlfpioint
t descrigticay nineesus i far éetalpinctudithgasmrtidubarkilel ibrfﬁms,slens materials,
nIY S|n NUer ous conponent of these types mayb

BT CHBIED WP HGE i  Seiadertéts. gpshiits, and the

ofikd 418 sétTYRAL H@G/evé;rofroﬁ?‘tﬁm&losﬁ&y 1t%111%e Pﬂ?ﬂ‘éﬁt t8fthose skilled in
standard macro | enses nmay be used. Furthe

c@ﬁpﬁﬁb&ttr@ocbﬁcatms glyyolewbs_tm@onmyasblee madd withouttdepating from the
onents are we

R BE R o R g ) o PGS e i PR e Be omited

msi@tc{e@js@ﬁ@dhéjﬁweﬂl@_br oken line inits central
region to indicate that the barrel 1150 may have any
of a nunber of different |engths, again,

Where reference is made in any one or more of the accompanying drawings to features,
which have the same or similar reference numerals, those features have for the purposes
of this description the same function(s) or operation(s), unless the contrary intention
appears. Like features are given like reference numerals in the drawings (e.g. negative

lens clusters 1110 and 1210 in Figs. 1 and 2) for the sake of brevity.

In the context of this specification, the word “comprising” has an open-ended, non-
exclusive meaning: “including principally, but not necessarily solely”, but neither
“consisting essentially or” nor “consisting only of”. Variations of the word

“comprising”, such as “comprise” and “comprises”, have corresponding meanings.
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18 inches, and 2 feet (2'), for exanple. The length
used is determned by factors including the dianeter
of the negative lens unit's apditure, the power of the
(macro) relay lens, and the filmor video format used
(e.g., asmaller format leads to a longer lens). In an
epodi mfde%g]%hgeéqueQEtd!&é@*foaﬂlﬂMng opti cal
system can be burlt

t Rig- 1 dldustraRs p widergngleodeehdicid elose- fovngimiopticdl eys:em 1100 in

n%cl'clz?t aglgq \g&} Sg%@%a%% Q’Jﬂ 88131? ?@v&%ﬁéﬁ %gﬁt}c% s?}%gte%'ll’] (ljl(}ohceompnses a
f nepativOTehs asit 301 M RhGtbNA 1dd @?llnd\é? 9 @5 o gﬂq&ﬁﬂgtg%g bEHY one of

of various owers can be used can _
craiaus 1 %%t}&g@lné agtlagidene rltlé@m’éllch'm cne@gtrsd/m ﬂhe‘ngquencb The relay

Ly 1 [RYmRF bt TR RS e ortioH et R BBt OF the front
t face 0Lgedrhare (h@REowH). ITHRAWARS MBF b@lsaﬁu BARRLbLE 1duire 'aamera a
e fromthe negative |lens unit as

{%yg,q ;‘gﬁga’raﬁ‘%@t@rﬁ&ﬁlﬁfa@ ar thegﬂﬁpa Brebiad [the(nacke) I‘ﬁh&d@mrlitlmo a film
th h it
oA 0GR 1 RORe4 B bl Do gt bt e opta

psryetﬁnﬁls dodused omittei filat plame T E0RITHS fLginevE 70 @yﬁ%@ﬁ@illb/ represents

I I
| BR Eafiitate or B 1 hEmoraroathe dharisicosmiod iore (Regabiofe digital or

| ABSo &ithdra. "EHERERSHRARD ISOV dnd th@re&é%ﬁlgﬁm e 8@1%8 WbloBk

Fig. 1, the negative ens uni t
rréqaentw enlyesisceciunsereus cofiymnestyaf thees typ esmay ust@ployay without

R ot BT ang' Dt e it Fob meipiainy s namber of
demiﬂ'aﬁl mh&@b ffenlxésll%a?/ B ﬁséi'lo UYRIBEr thE BSm ﬂéﬂé%ts”@fyth@ %@R{n‘l $£00 may be

a concave-concave 1 ens bonded with a plano-con

| taihared fn suitthe magtsolghsresed, Suelecomeppiehtsard well known tdthoes skilled in

h.t
L LRFSRIPEL 58 o 15 UL ol BBt Mt resion

1t ietliemnel thh hé barrel Slsatesl hidveany ufahuﬁbmffé@ﬁmﬁgthp again,
the internal surface of the barrel housing 1112 for

SHERNUL Aenprting fremithe saepe apd skt ofthe inventiarg omelemse@snay be

I
IS S 4085 S0 LG8 L ST e
rfett (2 é,qfior eeanaplbi &helldngtisused bvedetermined by factors including the diameter

of the negative lens unit’s aperture, the power of the (macro) relay lens, and the film or

video format used (e.g., a smaller format leads to a longer lens). In an embodiment of
the invention, an extremely long optical system can be built. Such a system may
comprise a two-foot (2°) long tube between a negative lens cluster or lens (acting as an

objective lens) and the macro relay lens.

The negative lens unit 1110 functions as an objective lens. Negative lenses 1110 of
various powers can be used, so there can be a choice of angle of acceptance. The
negative lens unit 1110 may be implemented in a variety of ways, provided that the unit
remains negative in function. That is, the negative lens unit causes incident parallel light
rays to emerge from the negative lens unit as though the light rays emanated from a focal

Pl e incident side of the negative lens unit. Further, the unit 1110 may comprise
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cluster or lens, rather than a positive lens. This is
contrast to existing systens that use a positive |ens,

whi ch produces an inmage that i-g2upsi de down and

requires the use of a mrror and prisns to correct the
orientation of the image. Alternatively, this may be
dgyﬁéf)l%&ltlg? & egaltlg e?l% eﬁ&%ﬁhﬁp@g@%g ?he (‘9)91%1111 IIO\?/leI‘E]%ﬂglng ne gatlve in
i overxil ﬁmctlgn 8)9&351 pﬁﬁtﬁ@lﬁzm(es)&ré Tosv pm;@erqi)smvé el @len@ns and the

i f e, of the (posjtive), objective |ens.
TRETL Bugtion ﬂfgt g%’wéemé% TEHAIS RS VES t he

obj ective | ens S|an|f|es the optical system 1100,

since the i mge focused on by the (macro) relay |ens

1IrGibe iembatlineeat] yhd.'Wmindﬁg.rle the negytiveplenBedalisld mingtrises a negative lens
si.ze of e t| ns i mage, a f' | d.lens.is.not

-t o e Bl Sa Filr i ganoRa (i itk Baist uhin L o plano-
oforich®e 1RRE ELL4, ‘d%oﬁ%gé'-fcbﬂ&vla &8 1906,tand Lh%uﬁq%ﬂeﬁwﬁsn ephe doublet
nore by the pomer of the macro relay lens 1160 and

r egeiil H Edmap exnpigsedi eangaeeconcine la@%bqndpémﬂlzaa)mto-cdryex lens In

AP P, o Bobaruls PP A e OB P SRt 1112

nwhimeh@lehsﬁs dy 14,end 6 gindeld 18 avdtidtisedind iBdtia BesOf 1 12R8d 1116 are
foot (1' a one-to-one 200 mMmm macro relay |ens gives

aSeaEsARn ﬁaméareﬁﬂo‘(ez fyrmeddp thadatpmad sudacsHf dre orelhpyrig bl12 fora
%o Ep@tﬂ provi de gooddeep focus. In such an
I@%’nent e negative lens unit 1110 is close to
t he nacro relay | ens 1160. This can be a distinct
a in e odlmentsfor stjll photorah
aﬁ%ﬁf g??f%yﬁtenf O0sommpises the nggative ﬁ@sw@&ﬁ.loés P ARjeetferlens and
1t:h&]>Qel£§f (tRacr@Flehd 01 %r) PR &lehy ?%doe(ﬂ)% ng&t?%ﬂe?e Qﬁelfd lens. The

l'e screw on attachnent. “I'n ot her
t h@temn Vst dlsondoes net reguiroa Pethay priemsor 1t& @Quwaly:nt; empufipgBm, or a

Iplzr?q%mﬂlﬁgg}l?gﬁ en?g]ﬁjg'ﬂ% ggvaft:ﬁgn)gﬂﬁ netgsrqﬁeigfftt}\gy }?s%rrg%nss rather
aghtin b Polide Rns. OTRis is SohthRAE Sxidfisk é’é%%ftﬁﬁt%sle bbbi&ivOlens, which
virtual ly nil image degradation. exanple, 'in an

ebfodencsen imege thalds uméendmm and t@eweesﬂay ugmofia iranend prisms to

t al L surfaces
| SR MpReutad 8 B Mhes S Rehas AL REF oy BE BBl Spg o sercsof
usedly spateanpevitiveliield e gy IéBses. Further, the use of a positive lens in

existing systems requires the use of a field lens to magnify the image of the (positive)

objective lens.

The use of the negative lens unit 1110 as the objective lens simplifies the optical system
1100, since the image focused on by the (macro) relay lens 1160 is already the correct
way up. Because of the size of a negative lens image, a field lens is not required to
enlarge the image. The size requirements of the objective negative lens unit 1110 are
governed more by the power of the macro relay lens 1160 and the required working
distance, the aperture size of the negative lens unit, the power of the macro relay lens,
and the film or video format used. If a one-to-one 100 mm macro relay lens gives a
working distance of one foot (1°), a one-to-one 200 mm macro relay lens gives a working

segeatwo feet (2°). For example, a 55 or 60 mm macro relay lens can provide good
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used in zoom | enses and works very satisfactorily as
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positive and negative |ens elenents, but remain
negative in function. 1.2 Another w de-angle,
deep-field, close-focusing optijgal systemFig. 2
illustrates a wi de-angle, deep-field, close-focusing
optical system 1200 i n accordance w th anot her

Ry S AR B B B P4 mcr

C yellasﬂléﬁi 11605 Obhidewh e @istindt b@ayagk enembadithenidat $till photography
conflgured in that sequence. The opti cal systen11200

nﬁB/P isation don ample, shee thedgativedensgimitgl 1d Qe &cipgps an objective
I en &ﬁlb% 1%\?@16 SX&%\%%IP?[%%&HE@]% Bll%ﬁ %gﬁg%lrygg srb?gl?et 1'n¥§nt10n the
wapsto plag\émded 60 gty dohgprise b osra neisrs znmgdénsmmpnnents
function. That is, the negative lens unit causes

i ncident parallel light rays to energe fromthe

NEORE 'eﬁﬁ;ohﬂbﬁté@ the ﬁﬁfeﬁtlﬁﬁlu alrd e sﬁlb%1afl§‘¥e%v&r£ﬁ{‘t€tg%jss—to -air
froma tocal point on the incident side of

nsg&ceavmd thasforaiittle oFhertuailytnilliztge degradasiopr |Fs>e example, in an

CamBP R T PERRERT R oS ofy e L e A o-ei

pPasticky e Iens(es) are | ow power positive |lens elenents

and the overall function of the negative |lens unit

remai ns negative. hi the enbodi nent shown in Fig. 2,

t ri n

! REe G kTS IBL b 21 % IR PR Pis RO s The negarive

alepk anio1 tO0@ay €omprise daddabl@zdor e@mpoﬂeﬁaﬂﬁseaziﬂ Goord methsas and works
doubl et |lens 1218. The doublet |lens 1218 mayconpri se a

c BHY Avesfactordlge an ehischvnigay Mpgativa less shisteso opbye positive and
T. housi ng 1212.

Hﬁ%ﬁ &ﬁpgﬁg@%@ @@ﬁgﬁg gﬁgm¥gggﬁgﬂ%fﬁln1plane 1270 of

the canera is p03|t|oned at a distance, so that the

al - i mage of t he Oﬁtl cal systemis focus d on the
. 9-aNgIc, ‘ eolosusing opti t is a
SF@)h@ﬂ s%@:@ﬁ iy REc1H SRR -fﬁ%fdJ %10'3@-@&u§ﬂﬂgtopf{@é1 sgﬁeﬁd%do in
for video and cine caneras i ncl ud I ng

asetovdantowih whetber dnabadiment O”fhlm inegpuiony dhk eptical Isytena 1200

1210ma be onf i t hat. sh in Fig.
IRFSReg TRENBF it 20O e R e o poro relay
aR:n!s MBELE agAMl cORfig1R8BIn theikBGIBe.OThe optical system 1200 may be mounted

on the front face of a camera (not shown), of the types noted hereinbefore. The negative

lens unit 1210 may be implemented in a variety of ways, provided that the unit remains
negative in function. That is, the negative lens unit causes incident parallel light rays to
emerge from the negative lens unit as though the light rays emanated from a focal point
on the incident side of the negative lens unit. The unit 1210 may comprise both positive
and negative lens elements, provided the combination remains negative in overall
function. Any positive lens(es) are low power positive lens elements and the overall

function of the negative lens unit remains negative.

In the embodiment shown in Fig. 2, the negative lens unit 1210 comprises a negative lens
cluster. The negative lens cluster may again comprise a plano-concave lens 1214, a

seftsncave lens 1216, and a doublet lens 1218. The doublet lens 1218 may
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Aspheron-type attachnment 1280 nay be used as well. The
opti onal Aspheron or Aspheron-type attachnent 1280 can

W@ o0o7eed743 | near distortion and can i ncrease t hrCTAT2006/001137

angl e. The Aspheron-type negative | enses 1280 keep the
i mage |linear without gross distortion, as well as

i ncreasi ng the angl e of accepta#ce. Again, the |ong

| ens barrel 1250 and the macro relay lens 1260 are
depi cted as bl ock elenents only. In this enbodi nent of
t Snpriké@ohOdve- ! L Lge

aar ol e RnbBReR o RRl wRH3 P OpBEEhED Bhest dBmponents
| @A &ousprén aberrel hogbiag 12&h sBehind e mayo edaplehs £260, hditmSplane

R O G e et B Fonbimags eftrecmtical
tdysterrpig fecused ayy tHeaMm pl&R01 278y THEIiLH 8 280 & iﬁ%&lg nf/.g{/s a simple

zoom L .ens conmponents. QOptionally,” the system
h&yebes t¥RfyiseR heays danp thasmeayTeesed Guplides dndtcineannteres, including 35

baht €6 ik 2d oﬁyﬁgggg&%géelay | ens 1260. The

suppl enentary 1ens mts a shorter |ens barrel
to be used. The supplenentary | ens 1266 can be usef ul

pﬁgguse.it cqﬁse the macro lens to |l ose less |ight
t U5 ey

AR B d Opast eeconfigred thegsamstas dhasshewn in Fig. 1 and
| i -f ocusi optical system
PRS0 BBl ELORETL AP, PR DRl o
cAspherohdyprsattghmpnti 128D nsyyHeaned a3d@ell. NThE 6sHEAN A Wk dior

b8 o RERR S0 Zongornc Buea irorion end omgnetmesedhe wide
BEKO ThelARYhéBASypkd a&mtah&ggﬁgo n%{bg%ﬂ@]%ﬁé%%ﬁ%ﬁ%%%ﬁhom Sross

nggapive Il ens uni't 1310 nmay men
vistorgipy, asrwellassncrpasing the dnglhaf atdeptancd. t Aganpheong lens barrel 1250

LA AT ) e e B B e
o€ grtinventiogwlodpobties syHaH HprbhRed.] Bhe n{aa?cé%fﬁg%létl%o may be a

froma focal point on the incident side o

Regbil0e of dpkmanlens. Themaerotrelag lans modubompy seepiisstafocus control

, ' | ens. gl enents, ..provided the .
B 1 B ol Pl TR0l 104 L it cppgments of
posivintien) ihe s{aes) retaydensoOM 6D ANB copfiist i vBohaESs & BBBNESs
and the O\égé{a” function of the negative lens unit

PORRPTHELS, CpHORaLY, theysyisioen LaAcrs e asfpplemientary tens 3266 coupled
béwey ty ' ri negative.|l ens
opscoesmer | muih! ph 1 OROIRL A8, PSRRIt ST o
péramts-achinteivlend eams] kb uked a The boal@taNS§ \ens! 1266 cdBBSuseful

doubl et | ens. 1318, The doubl et | ens 1318 nm
@%c%g% 18 gauge e macro lens to lose lPess ﬂght than might otherwise be %/he case.

1.3 Yet another wide-angle, deep-field, close-focusing optical system

Fig. 3 illustrates a wide-angle, deep-field, close-focusing optical system 1300 in
accordance with still another embodiment of the invention. The optical system 1300
comprises a negative lens unit 1310 and a macro relay lens 1360 configured in that
sequence. The negative lens unit 1310 may be implemented in a variety of ways,
provided that the unit remains negative in function. That is, the negative lens unit causes
incident parallel light rays to emerge from the negative lens unit as though the light rays
emanated from a focal point on the incident side of the negative lens unit. The unit 1310

may comprise both positive and negative lens elements, provided the combination
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concave-concave | ens bonded with a plano-convex | ens.
These conponents are housed in a barrel housing 1312.

wab@7opi7ral system 1300 nmay be nounted on t heP€T/am2006/001137

face of a camera (not shown), of the types noted
herei nbefore, e.g. a still canmera. Behind the nacro
relay lens 1360, a film plane-1870 of the canera is
positioned at a distance, so that the final image of
the optical systemis focused on the film plane 1370.

Tﬁaﬁiéﬁiegﬁﬁ\%aﬁ QveRaindtidn FAng positiRy¥ éﬁ@(egjl‘%k ?JGF BB‘%’%‘ Fb3itive lens

an attachnent-type deep focuslens

selpments andtheoverlldin@Bnmfihe iigetivieigad iniereheiss wobitcer

1310 may be configured the sane as that shown in Fig.

1 and may be of the type used in a zoomlens to zoom

aln theragboditRet shegatih Vs, 3eme n'é@étfvel&i’s%tslﬁb tpg%es egative lens
coupledtothe rracrorelaylens (e 55 nm or mﬁ

L@V ‘?;f a lﬁﬁa}@eéétlv%@ﬂ%()\}uﬁtﬂl’ ey eeipyise 4 piamdw@loam)hads 314, a concave-

eeRRaa g % Witbler e a0 nle BT TS A oo

f@madve COnCa-lets Uo&d&btv&maﬁplmm%}@ﬂm& OTh&¥@ cbRBYSents are housed
contbIa 11362 The focus control 1362 and aperture
AtREP

hovgined 342 o The peficaliewstany L 3¢man be ouatedypnitemont face of a
Cro re
lmgg?I’ ) gbﬁ{ﬁﬁﬁ' Jdrefd ﬁ’ggg %&t%l&%&%@ﬁ%&@@ %g%l ?%H%ra inn% the

aoipporean kns 1364) Sif lﬂnlpl:a]edBﬁG of tedbamerigik ?osﬁi@@e{@f dtiaclidlance, so that
ustrates a

f. stemFig. 4 il
TR s ot pReeE Pl Fibioe B dbrBimo pone 497y Bhesystem 1300
EAO0n iNFRC ¢ a9 RG i
ot s R T M o d D e Felg s 1S for il
g il gamerenée. g FStA 10, a di spersi on prlsn11480 a
| ens barrel 1450, and a macro relay lens 1460 .
configured in that sequence. The negative lens unit

T4t Degaiyvedensi clipte2 MBIN0 fhyibe cBnNArb®InG sBfne WaYisy E}Rfv&ﬁ’ fnqﬁg 1 and
that the unit remai ns negative in function.

01 byt &g e pegdsn ampemdenssie gopmeindmage. pEhehdgative leghtmnit 1310 is
R T TN R T —

asscmbbntlnshld enbbdintdt, TRgaddait e 1e@HEniNE 10 héﬁmqnauels&re%%qnember
rls bothl%tltlve and negative re c r mnt s,

f)]il% Scl5Rb hag 4 coppgponding depaele wereningveaptdcle connected
fdne @R cotﬁsﬁMQ@%Q t @ 88 %lﬁ%)l Tl%f ?11.(9%%5 Hﬁl\,&‘{%‘ﬁﬁggéﬂ] 3,28

| ens el enents and e overa unc
pesyviled i thernaaad nsiay]bgat | Inevthdr bt Bneidsfth&Biventi@S the macro

iséqa%y\f?ans {13&)' Igay cdmtr?s% 270 ?nt IIEI\’I/Se or zoom lens components.

14 Still another wide-angle, deep-field, close-focusing optical system

Fig. 4 illustrates a wide-angle, deep-field, close-focusing optical system 1400 in
accordance with a further embodiment of the invention. The optical system 1400
comprises a negative lens unit 1410, a dispersion prism 1480, a lens barrel 1450, and a
macro relay lens 1460 configured in that sequence. The negative lens unit 1410 may be
implemented in a variety of ways, provided that the unit remains negative in function.
That is, the negative lens unit causes incident parallel light rays to emerge from the
negative lens unit as though the light rays emanated from a focal point on the incident

side of the negative lens unit. The unit 1410 may comprise both positive and negative

rensteretments, provided the combination remains negative in overall function. Any
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lens unit 1410 conprises a single negative |ens.
Alternatively, the negative lens unit nmay conprise a

woe@dbieres | ens cluster as shown in any of Fi gsPCI/AU2008/001137

I'n this enbodi ment, a 60-degree di spersion prism may
be practiced. Further, the lens barrel 1450 is _
rotatably coupled to the macreléel ay | ens 1460, behind
whi ch is disposed the film plane 1470. The macro rel ay
| ens 1460 conprises aperture and focus contro

ARl 168 es) AR loHgflwt ﬁgsilif@é)ﬁf@él@ﬂﬂmt@ina ﬁl&ﬁ%}%}#ﬁ%}l@f& of the
i

3). ot her enbodi nents of the 1 nvention, t

reagative lens uni sonaimgmegetivs: i lndhia embodinieatyais showw arFigefighe negative

TR ARE LT colBrBE Y Sk reidliveens” SiitBeby Shemeaivedsas wit may
1ebipriss @ rlepativellbnes dhibtdr ab4ASwh f Ayl SFTEES. 9fib 3axi s

relative to the central |ongitudinal axis of the |lens
barrel 1450. This deviation aspect allows the |ens

barhg lenﬂn%ﬁﬂnén? ab(ﬁ)-&eogé% (?1?33&%%}19]‘&%%}1 ﬁa&rp%%rréc%ged.? ?ﬁeg, the lens

geonetry I n certain
fHaost 14fidsis rotatablyldoupled i@ theanan®lday lehe 146U)BERNE #MidPSs disposed

t h nd to capture inmages at difficult
§ﬁ§ ﬁgfg P‘iafrﬁilgegﬁma@@gglaxméé63 gorgprigas @perfure and focus control
| . tl n el nces..
e L e T —.
ghvangionf the nexenmelay.leds. Bl6Yehayasonipiae awood-lemsdreoom lens

?ﬁ%ﬁﬁ@{l‘%@% gés gﬂ@%}i@fﬁ?}gg‘é L[%n % %g‘gl\l’%]glgb S y'? i‘{? @ izlcgime%ted to an inclined
e g D 160, o6 S BT A0 1B GREALEARAIL) the cenra
dengipydirsbaxis of thd dptsddrrebl450s é?hisrdwia%iona?bexs; aléows the lens barrel

t i ircraft fuselage ..
(RSP TRl & P RE 2o R catperecarofilryaf pertais 3688 positions, ..
droen b iffoeripasitidao STHuk Ofdr egdsile, Ah8 cdrAdh B8h BEht %ﬁt{%&%ﬂo{lﬂd to capture

aligned wth a respective negative lens unit 21 _
Tmages af dficult-anglesy Ay dllovesrasyraesess toeliffigult paspectivad Rotation of

ljde%%lglésé ﬂaﬁ%e? g%%ﬁsgtﬁg%ﬁgﬁwé)%%ggg% %:(ar%ny’r\;ea%gq:#ec{%%erslung shots, for

grouplde a daytime shutter priority canera setting and
a nighttime aperture priority. For exanple, the
negative lens units nay be 55 mm negative | ens

¢luSt &7 anckth&: vﬁﬁ@-%ﬁgl%,e&e%é-ﬂe?@i %f‘o%e-ﬁ%ﬁﬁ%%ﬁiiﬁglesxgtgrrﬁs

units function and nay r

Hig- SitHusratse dhebwidekngle, deep-field, close-focusing optical system 1500 in
accordance with a further embodiment of the invention. The dual lens setup 1500 is
adapted for use in a fixed size compartment or camera port in an aircraft fuselage (not
shown). Two macro relay lenses 1510, 1510, 512 are fixed in position, each one facing
and optically aligned with a respective negative lens unit 1520, 1520, 1522. For
example, the macro relay lenses 1510, 1510, 1512 may be F 2.8 Micro-Nikkon macro
relay lenses, providing a F 2.8 capability, which may provide a daytime shutter priority
camera setting and a nighttime aperture priority. For example, the negative lens units
may be 55 mm negative lens clusters. The macro relay lenses and negative lens units

function and may be constructed in the manner hereinbefore described.

The negative lens units 1520, 1520, 1522 are each fixed in position relative to the

FetR8heRt macro relay lens 1510, 15 10,1 512 by a holding frame 1530, which may be
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The negative lens units 1520, 1520, 1522 are each
fixed in position relative to the S nacro relay |ens

waa®0/016r%30, 1 512 by a holding frame 1530, whi BOT/KES006/001137
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20

bermade of netal. In this manner, lens barrels are not
required. A glass panel 1540 suspended beneath the
hol di ng frame 1530 encl oses thg7dual |ens setup 1500
within the aircraft fuselage. In this enbodi nent, each
macro rel ay Iens and negative | ens unit conbi nat i on

R o! B tohR TRet SR va e AR e BT ATRs atiflsto

t b@spefiduadichesth tﬁv‘hdldiﬁg AN RSB0 Baclbwe t&Sdumneﬁa Bae.$5 00Ryithin the
be used in place of a 70 mm canera for exanp|e. The

negereftfaselagss liyHii enborimanle pashieacay relanisas arrﬁalgﬂgatévw@nﬁumt

0 [ [

Sy ploRuby L5107 11 G ERRL Bid0. A A SRV RREp 100iab ek Ml of
awfews Hivraniglestof ivieweodeoldprent , it mnll be appreci at ed

by those skilled in the art in the light of this

di scl osure that other nunbers may be practiced

' Rk dleReh R dthdd |o?tl{éeﬁg@etn't18§ 8% Rl danfRP ﬂ%ﬂé’us"e@ i:®¥lace of a 70
| ens conbi nation. I'n other enbodinents of

i mrengren,fot ¢érmmpde r Bhe migatjvd lernsmstsmd@nactcsﬂeiayﬂayseem be held on

conprise.a zo ns,.or .zoo [iscompone ts.

A8 B ERORT e Tt GRgs WS g eBane ik whl pidiigero relay

| @h§ cORYiraAGEY Aré %Mﬁl‘&ﬁﬁ'%b%@ﬁﬁéﬂt ahwilPbe Biﬁ)f@(ﬁht@d B9 eiBse skilled
| ens conponents. The foregoing enbodi ments of the

i nv@amartan tlitenhrght@édns @s@omgﬂ@ﬂeﬂlbrowmberamay bageactioed ingluding 2
gglvr\llg tg Ve eﬂﬁt &189 {lﬁ rgg 28 gﬁl&slseﬁf %rﬁ&tn?tl . glée? eﬁibodlments of the

ens cluster

0 biv%ﬁﬁéﬂl Qhé RB&oirelde ldnSes! ISQ 0f ExlQlhaygach Bo@Prik®a ke lens or zoom
correct orientation, which permts_ the enbodi nents of

t s compeRsnéh I8 ﬂaroerﬁ%i}mwt@ Henisted &t Elg&rﬂdmpﬁr, rf%acro relay lens may
f th
rﬁ@éh%%ﬁ%@?“'%%i% PR ¥R BT e SRR © g

the lens suitable for different caneras and film

ervi ew of. Barrel-Len tac
o B0 SR cBP oS o PO RIE I LAt 2 nage due
afl RvleP c&ﬁ@é’ﬂeﬁ%’s FRIShYElSLRLD- élﬁssttbeiuddeg-xrmﬁoﬁ SAiﬁQhe negative

enbodi nment the invention provide a w de-angl e,
démpclusted as objostevellansisvarty thptasulting smagetmthSeoresct orientation, which

= P35BH TE REOP B EAS HEniongs S8eNay NRRERS: Gyl FER required
SxBLASSHIPRNY. Thehd 88bARABAts BPthe HNRKIBRY, dSPtbmderds! lﬁﬁgths can be

?t ing up the camera. Further the embodi ments of th
used making the lens suitable for different cameras and film formats.
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greatly reduced |ight levels, thereby reducing the

anmount of light required, and thus saving on the cost

of lighting. The partial use afjgthe "tel ephoto” end of

the zoomlens can still be used to alter the field

size and angl e of acceptance of the subject matter.

Partial, zoom c b erform nd achi eved during the
0 N Bap®Leils Altadhineit attachnment are

d %6 éh}bedlnMEﬁdmaé hﬁéntlcrnad@&mbea hetei@df@hbre dbly 10airolvide Sassive
nit and an inclined an 60 degrees) view

u L AFth Sl Jehabis thogabe meafﬁ o &'eanﬁwtwn@kmde # féde-angle, deep-

ld El'oog %1?1 Pﬁ&’ﬂ 9951(‘50 mC80 @%ﬁﬁ%ﬁm‘f’énft oL }nv]eﬁtrl‘& negate the need
p SCErBRt &t ons ntrol's such as focus, apert e
alttdrennn'mamnnﬂens:ﬁomltbﬁjcamﬂra ,ay difachidg diecatiieal lbwnattachment to the

supplied with the canera Straig For war d- Vi e
B&PYIBILenSe RSTCRY SARRASEIE Sciting gupghs %a%qr%cﬁma*ﬂ%&%?ﬂlbodlments of the

' llﬂx}éﬁﬁ&‘?fdcf@sé e 4 'o‘f Zﬂeld %?ch% hé’éf@lni%ma%lel ng%ac}@ﬁl%tography.
for use wth a ca 0, a video ca or

f iStith fodineey 1:he efﬁbedmwmmr@f th@@l@elhtam e aowin tb dnso 86¢iBatly reduced light

t h t I f h
o 51ERa el e eisTaag R e D B PP 6 Qe S, fhe costof
zggmihgnses, or 16 mmor 35 mmcine filmcanmeras with

zoom | enses. One of the optical |lens attachnents 1630
is a straight-forward view | ens attachnent in

ATEEERREEFseticit ARRFRRCRIER cuthadt ok BTN Bfooplgh B the fed

f eize BBd hiifle eﬂg@gptﬁﬁwoﬂm ﬁbﬁd@enﬂaam Pa@lﬁtﬂ zb6rhQ@afbe pbi€ormed and
canera 1600. depicted in Fig. 16, the coupling
rré%}H‘é‘f’ﬁddenIlSﬁlZe shoke| f conprises an S threaded,

cylindrical male nenber for mating interengagenent

with aninternally threaded, cylindrical ferale nenber

( Asto Hhawnoi opical lees attackmantare dmribﬁhher&iﬁiﬂ)er firhely a straight,

cqupl i nmechani.sng be .u i t hout _depar t.i from :
¢ HVeEb gV g aniteclped phge el HEReesHSEu geaugg of rotation
b ayanRatmdid BLisChk Pninb A RYAERY WRYcaR 8oy BFtibdl Ieﬁg pfa@ément

the threaded mal e/ femal e coupl i ng mechani sm 1632 of
Fisiguations.wloirals suchsys dowiis paperture and zoom can be camed out on the dedicated

lens supplied with the camera.

2.1 A Straight, Forward-View Barrel-Lens Attachment.
Fig. 6 is block diagram illustrating two optical lens attachments 1630, 1660 for use with

a camera 1600, e.g. a video camera or film camera. The camera 1600 has a zoom lens
1610 aligned with its optical axis. Examples of such cameras include Sony, JVC, Canon
video cameras with zoom lenses, or 16 mm or 35 mm cine film cameras with zoom

lenses.

One of the optical lens attachments 1630 is a straight-forward view lens attachment in
accordance with an embodiment of the invention. This attachment 1630 comprises a
coupling mechanism 1632 for mating engagement with the zoom lens 1610 of the camera
1600. As depicted in Fig. 16, the coupling mechanism 1632 itself comprises an
éﬂt@rﬁbﬂ“{ threaded, cylindrical male member for mating interengagement with an
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exanpl e, the barrel 1638 nmay have a | ength between 12
and 18 inches, but other barrel |engths may be

practiced without departing freonthe scope and spirit
of the invention. As shown in Fig. 6, the barrel 1638
is an elongated, cylindrical nmenber and has a smaller

T

f 1619t FOMESRuDlANmeEHdhistsaihy Pehided avitikit dépatfting fodin migcicope and
the el ongated barrel 1638 to the coupling nmechani sm .
1984t ofthe inyerfign. Hor exareplectibavonsi-trpe R AEangemspt Ay be substituted
t I t b iral | . :
RSl SR B L el BRI R
bedaptitioh @ theobmt 16gs fadposes of di scussion, the

conical frustrumsection and skirt are considered as

part of the coupling nmechami sm hereinafter, since the

e LHESEinAY tBartet’ AGERRAEN T 63PRBolNEA at d to th
r@h@%ﬁ?@@or ats(ﬁlgﬁjg%upafrlk ng machaﬁr?sm 1638. }B]IA ahone encto Te
scqpliegerechangsth 632, Fdriexhmplk, thedlanskla8 thaynlsavera length between 12

di opfer 1634 (sinmply “digpter” or "diopter |ens".
erbliaehe, put'otaet e pndbeBevag hroeetbhiout Siiming frgm the

t 0p6 MPL RS MRE hARhEMN. 183shovwh hiFis 2 HRafRLIS38 i§h8 elongated,

di opter 1634 focuses the zoomlens on a negative |lens
uenlindtigaionenoless @nd beava sroaldsr dismeter, thawthahel the epupding neghanism 1632

is of |large i anet er tha he..barrel . [ .

for SheastrRlw it A oSl Do tol SRl { nichb B Bsihih s8R wim o
16athdtisalRisREy bonrieBethe ebngated birnslt1688 $etheicotplafdtdnechanism 1632.
skirt in this enbodi nrent, However, variations to the

| Obuiondy, ifthe coupkngedlianisie | i2mddhe et 1633 atgdhe same or
RS, SRR OO0, SEGRE S i

cBoipthe guitposdshd dixchssione thd chickhfustivongmetien abdskislard GB8idered as
Any of a nunber of negative |ens el enments and/ o - .
negheh the cpuHBseperdarisd hrsyipafien Siecie FRBIGEMISR] qltpggeipgrts s
t@%eﬁ&ént ¥n theGed oEthe Wl HHY mEGRARH T¥32f rom the
scope and spirit of the invention.” Optionally, the
attachnment 1630 nay al so have a | ens hood (as shown |

t tect. th ti | . 164 t that.end .
o RSB o SR Rt g R R iRy opter or
d‘i‘cﬁgl%t;@f leh§HbreihdTRor g iPMGEYse8 bERcERthe 1R8] 1698chniiRe coupling

negative
mechanism 1632 in this embodiment. The diopter 1634 focuses the zoom lens on a

negative lens unit 1640, described hereinafter. As the diopter 1634 is of larger diameter
than the barrel 1638 but small diameter than the coupling mechanism 1632, the diopter
1634 is housed in the conical frustum section and skirt in this embodiment. However,
variations to the location and housing of the diopter 1634 may be practiced without

departing from the scope and spirit of the invention.

The negative lens unit 1640 is coupled to the other end of the elongated barrel 1638.
Any of a number of negative lens elements and/or negative lens clusters well known to
those skilled in the art may be implemented without departing from the scope and spirit
of the invention. Optionally, the attachment 1630 may also have a lens hood (as shown

Fﬁ‘FY@hFSﬁ to orotect the negative lens unit 1640 at that end of the barrel 1638. The
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optical axis of the canera 1610. Thus, the opti cal

wo enwg/oat7smachment 1630 according to this enbodi PERAU2006/001137
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forms a straight, forward-view barrel-1lens attachnent.
The negative lens unit 1640 causes incident parallel
light rays to enmerge fromthe-pegative lens unit as
t hough the light rays emanated froma focal point on
the incident side of the negative lens unit. The unit
' Dot I
rpAnERieoR il 1R, Sk 1064, DR HARI FHATER B negative
f lene tuud) 64 Pay atl@snctenbre:alle ahgm)wm thelopticglawirof piséainier£1610.

| TR, Fieabtreians Atoanent L8 accondtag {4 Gehogigsnt o & sraight,
BRyriveld- i8R DaAbl REDIRREmedine Ot her optical |ens

attachnment 1660 of Fig. 6 is an angl ed-view | ens
attachmant |n accordance with a further enbodi nent of

' h 1660
oAV LeBRunif it s ot ol LB SR e o o dre
zepativ €RBs hit Bs ﬁhﬁugﬁ‘@leQ%ﬂﬂ a9s &80fhted b aci%b'ﬂlpioﬂﬁ on the incident

mechani sm 1662 can be o he sane structure and
ceﬁw piilie aegastye denstunift Tl unibupy pargpm@dmlm pesitiveca8R] negative lens

YL YA o MOl b B0 R g posive
nhﬁé(ai)IaSeTloixﬁl&ﬁver/%obm% &ins EREZnEINA ite Sl ﬁ.ﬁicﬁén &Mfle negative
end directly (not shown) to the coupling nechani sm

1]88§un1h’§ﬁiqm51¥eﬁﬁtl‘@xanpl e, the barrel 1668 may have a
| engt h between 12 and 18 inches, but other barrel

| engt hs may be practiced without departing fromthe
sZ@pe AndungdrViewdBarrdid enpWetatlment. However, the barrel

AT KRN T HU T,
1268 dbRodRith QratRY eRBHAIARAF 66 He AV eHESE TS gtt%dgﬁg%? A also
detail hereinafter. The rotation nmec ani sm 1

cepmprissea goupding niavhanismd 663 ﬁnnhﬂtmgmagagdrnanngzltﬁﬁh)e zoom lens 1610
dﬁg&ﬁ&{%&%‘ﬁi‘gb@ nThlfF ﬁé&ﬁ]é‘grngq% at ed %gérc Ee]agtﬁg Isame structure and
ddoﬁﬁgiu@ﬁoﬁ B&that ORdoupling ﬁh@c}ﬁ!ﬁiéﬁi 6%, Bﬁfﬁﬁﬁbﬁ:maﬁﬁﬁoﬂs%d

%agement with the zoomlens 1610. Thus, a coni cal
stitutions may be made thereto as described with reference to the coupling mechanism

1632.

A barrel 1668 can be coupled at one end directly (not shown) to the coupling mechanism
1662. Again, for example, the barrel 1668 may have a length between 12 and 18 inches,
but other barrel lengths may be practiced without departing from the scope and spirit of
the invention. However, the barrel 1668 may be coupled to the coupling mechanism
1662 by a rotation mechanism 1666, which allows the barrel 1668 to be rotated 360
degrees as described in greater detail hereinafter. The rotation mechanism 1666 may
comprise a rotating ring assembly permitting 360 degree rotation of the elongated barrel.
Again, as shown in Fig. 6, the barrel 1668 has a smaller diameter than that of the
coupling mechanism 162 for engagement with the zoom lens 1610. Thus, a conical
frustrum section with a cylindrical skirt may connect the elongated barrel 1668 or the
rotation mechanism 1666 to the coupling mechanism 1662. A diopter 1664 is disposed
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frustrumsection with a cylindrical skirt may connect
the el ongated barrel 1668 or the rotation nechani sm

wAae@e/01¢43 he coupling nechani sm 1662. A di opt ePCT/A62006001137

di sposedbetween the barrel 1668 and the coupling
mechani sm 1662 in this enbodi nent. The di opter 1664

focuses the zoom | ens on a negdli-ve |l ens unit 1640,

descri bed hereinafter. An inclining prismnenber 1672

is coupled to the other end of the el ongated barre

1 h . . . . ,

et e aReETECBUTRE oD MTmlolhdnich 1562 fthf chitofifhont. The
atigbiet 1664 Hewsertlye wonpleas o ¢ adgative hans tunitdpd0,t deseritfed dwreinafter.
the scope and spirit of the invention. A negative |ens

unit 1670 is located on the inclined surface of the

PAh $0lhGeorised Aleinber 1672118 SodDiotiHelb el ertdShOElohffed barrel
barrel 1668. Again, any of a nunber of negative |ens

el &%e dp shegrabasimprighovidn Fign6, thisusiser wembet 1672d9v 60 degree

A58 B8 B RGPS Sl g om0

Mcope aichepint éfahé retitickt 60 ne@itiva e uiAve7a id 188&ed8@the inclined
(as shopm in FH%. 6) to protect the negative lens unit
197606, 1 e REISBAP 73 relafes B 4he lopgitehimpl axisofthn barteb A668. Again, any

| _ & Bare _ !
RS ok ABRLR. 1R UAls PR e BROR B0 A Eep to those
dekgliedlan theirtimay b émpletrionted withont ddpastipniesth tAERBpe and spirit of the

BEFRLIE NGO, 41 HEAREAT. | o7 ey e Al Goa 4 Pasds Fie. 6 to
| fr6tcdemb nBaiRk 1&ls dnitqiﬁb(t)] Eﬁ%ﬁt én%eo? P%l%ﬂtﬁ—refl 7888 LG rotation

negative lens unit as though t rays emanate
fihethanistoldio aflovs inadiningreisimti7demt hehckethe hegdtize lens unit 1670 to be

tive | upit. T upi t _may .conprise baqt . .
S5 B R atoet o Bcop B AES Hiap Bt d ¢ prsonding to this
CopBydiant@BrmisSiPdndfedd@gr baMel-lefs A¥RhAkht. f unction. Any
positive |lens(es) are | ow power positive |lens elenents

and the overall function of the negative lens unit

R ey 0 D 5 S B Bl e o

imitss osughnhd-light rdyscopmapbicdiffan 8 focalpbiatlon ihe\hdi@ss side of the
at t ac\%\rlent i.n %cco,r dance with a further enbodi nent of
{78 YRERE 1B Thy MRk mpyicqumiien botpositive apgt pegakive lens elements,

SRl Ghe VB BAR B | Nt Wi t b
ggrrer a ( ﬁot ﬁl? ﬁig&ﬁﬂﬂeﬁﬁsﬁ%{iﬁnﬁg@ﬁgﬁfﬁ %&52‘3’% lens(es) are
Hew glowehpositiveelesy elamtnts endithd overall function of the negative lens unit

remains negative.

2.3 Another Angled-View Barrel-Lens Attachment.

Still another optical lens attachment 1760 is shown in Fig. 7 comprising an angled-view
lens attachment in accordance with a further embodiment of the invention. This
attachment C360 comprises a coupling mechanism 1762 for mating engagement with a
camera (not shown). This coupling mechanism 1762 can be of the same structure and
configuration as that of coupling mechanism 1632, and suitable variations and
substitutions may be made thereto as described with reference to the coupling mechanism

1632. Various couplings as with the other embodiments may be used to suit different

cameras.
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mechani sm 1632. Vari ous couplings as with the other
enbodi nents maybe used to suit different caneras. A
barrel 1768 can be coupled at -@e end directly (not
shown) to a nacro lens unit with zoom capability 1780,
which for exanple may be a F2.8 100 nm nmacro lens. In
turn, the macro lens unit with zoomcapability 1780 is

connected to the coupling mechani sm 1762. However, the .
b rl%aéqel 178scandyp cpBpled aitnsend direetly (nat showm he a nrwicto [EASMIt with

. ; e . i
oo P PAEbRRY F786 SRRy REIAR kAT eI il ety o
S o e T et 8O i
I ment,
3‘}?@3‘-’ W"gg ﬁléflb ﬁ%llﬁﬁg@@?b@ eeunded forfhe n@crdqvelgm injel 78y a
t CapdbPriTy - >
tidebib F8tiod %@ﬁﬁ@@?ﬁ&lﬂ@? ngd%gsﬁggpglﬁa'fﬁﬁ% F6bLBEL 16 Segreos.

dlspweerd lgrstumetenith heont eapabilityl TH) ia mgt i hﬁ)nbmd & ﬁ)viﬂﬁe[t Wacro mode.
iif. wth.zoomcapability 1780 in this_ enbodi nent.

s Eppod e B Ridbio en et with socum Eambg Ry g dpamcgins on the

ThgafivCles h@h $774Ni Thiégrﬁgodﬁﬁn%gﬁrdeég%%g fr&\%ﬁleﬁé {81,

1766 and a nmanual zoom control ring , I ch can

have the option to couple to the canera’'s own zoom

S\W. ) 768,. [
R AL R S e TR R BBl s nd
hasarelend 068 with £m édpabiiey 1780 i A8 ABYdiRRNAIARE By B externally
Sygi ckfit attachnent to the macro lens unit 1780.

Blsonsaster polpazgyt Fhe magroplenpunitt 78eday comsprise a focus ring 1766

i fif . t her e .,may .be one unjt
?d!cr)l? a%ﬁ{ﬁmt% % T m Igrr% ﬁgg&? ?:33 r%{cl)cﬁiecapg}avsm?e tlf’B_rt?rﬁ?l?. © {onthe
camemihoeh meoh cbht@olb;wiirclﬁJ T%% g&ra ngeg lihaiyfét@l{qﬂp?ﬂsgﬁln BpticalHlat as a
i mat mmin | en an
SEleTRenisal ey o Tietharel LTa8) cAlscrrios bates 16 hupay be adaptcd
j ' i 72 i . ‘her, .end, of
A S A RRYIE [ Y lfouS b B hnay be
pracsinedriorsvérdif@t fosmats.6Bordgmpte, theed inai by opé uBiIMFortBstmm film,

P g Bho AR B pESeroupRt: ok oo ka bivmel ATobgal sn/clining
peisg 1172 &na}r?t;e%pbﬁ)ﬂiﬁﬁﬁfy%o%tiﬁ GerlgRfAdd e Y0126 Gs 5 be

the prism
submersible.

The inclining dispersion prism 1772 is coupled to the other end of the elongated barrel
1768. In this embodiment, the prism member 1772 is a 60 degree inclining prism, but
other angled prisms may be practiced without departing from the scope and spirit of the
invention. A negative lens unit 1770 is located on the inclined surface of the prism 1772
relative to the longitudinal axis of the barrel 1768. The barrel 1768 and hence the
inclining prism 1772 and the negative lens unit 1770 can be rotated by 360 degrees. The
negative lens unit 1770 may be an aspheric negative lens. While the embodiment of F ig.
7 has been described as an inclined angle view unit, it will be appreciated by those

skilled in the art that another embodiment can be practiced using a straight, forward view
unit like that of Fig. 6.
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degrees. The negative lens unit 1770 may be an

aspheric negative lens. Wile the enbodi nent of Fig. 7

has been described as an incli-ng8d angle view unit, it

will be appreciated by those skilled in the art that

anot her enbodi rent can be practiced using a straight,

; N : . c L v .

| CLSBEGIY A Rl et kAl p @At Lo g bl nogtive lns
et gethbngnthelighhega enesatédfismuniotal aeirt loa dighintident si@ghdéf the

rays..emanat e rom.a focal point. on,the incident side

0 %aﬂégﬁeéla et ‘a}ﬁ%mammpl%?é’o ctSltwié&ﬁgetwgéerﬁcﬁ?ﬂnent&
PPivided SheAdinbIBA RN réMaln Age RivE TR BV tall RIRUbACAnY Egsitive lens(es) are
conmbi nation renmai ns negative in overall function. Any

plosY POW Mogitiz e dap elamentsowd thaevergbinciivreof thn segitivmdertsamit
E#Hkﬁﬁ?haX@&all function of the negative lens unit

renmal ns negative. Still further, cameras may be
practiced in accordance with enbodi nents of the

i pvention which conprise an optical |ens attachnent as

d%%‘g frHiss cReeras Rt Rerachioed imaceeisiansewith embpdienentsmeithe invention

[ nen ' Lol ens. unit

o B cBBiE S iR bt BEHEh, AT A OGS sF Vi com tens of
cthreamsragoeaniepticaklenaitachmbmdaeingki thhee 1dnd uinftevied Zoom capability.

0 CNerv'eE%of DOUPLS-SMAveI Opt.jcal Lens Systens The
f %PAF%%‘I SUFD Sifieren fLim srmenas eyl Hmasn tgrthosgiskilled dn the art.
provi de massi ve depth of field, which renders both
foreground and background subjects in focus. This is
3,0 arviewads Ideutbde Swinel Opt e dtyms Sti || further,
the [l owi n nbodi ts of .the invention are able to
oy P s ARy T egrn s vBlecd nroad Sisgssive deptt of ield,
MOHIUE rdiGlctsRd 1R PRebwRS arld KRBk grb @ bR ts iAM8cush USSR Vb for
on the cost of lighting. Sone enbodi nents of the
i tAblerion Beciodtetagraty. need to renove a zoom | ens or
macro lens froma canera, by attaching the
doubl e-swi vel optical lens attachnment to the zoom | ens

Stilhfucther, kentdllowher @ibodiastitagr the e ea8én hle@blolddo at greatly
me enbodj nents of the invention sinpl

caner a, iggo , > Yy
Feqer ligh! lsrelehaepnipdieipaticsrmroust oaght sequited, aid thus saving on
GRIBSR of WhlhTE

=

Some embodiments of the invention negate the need to remove a zoom lens or macro
lens from a camera, by attaching the double-swivel optical lens attachment to the zoom
lens or macro lens, thereby saving time setting up the camera. Some embodiments of the
invention simply attach to an existing zoom lens or macro lens of a camera, which
enables the elimination of additional optics and their associated costs. The partial use of
the “telephoto” end of a zoom lens can still be used to alter the field size and angle of

acceptance of the subject matter. Partial zoom can be performed and achieved during the

shot.

3.1 Double-Swivel Optical Lens Attachment

Fig. 8 illustrates an arrangement of 1800 of a double-swivel optical lens system 1870 in
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field size and angl e of acceptance of the subject
matter. Partial zoom can be perfornmed and achi eved
during the shot. 3.1 Doubl e-Suihpyel Optical Lens
Attachnent Fig. 8 illustrates an arrangenent of 1800
of a doubl e-swivel optical |ens system 1870 in The

b RACEERD Y R R ARG e Wi ERTER AR A s plhotced as o

pdaglé-ew et spticali b Fe-assahiéad 1810tthadlas heosmies ot nfRp®leds 1812
1810 that has a zoom lens or macro | ens 1812 attached

t 8ttached toathe camen1@ 1 0yiwhich is igaed with dhawanere’s Optieataxiy: Fxamples

OB ERat o FASUEOT O, O AR R PRl o 16
36r B ciee filiheamars wath sohhleawom Thessas justbessplas of cameras with
LA HEOS OBie SHEOTTIFARa b TRHSPIDE AU MEGIF0The

attachment 1870 conprises a coupling mechani sm 1820

for mati ng engagenent with the existing zoomlens or

nébe attdchmentl BI/2 winprises ceompliag hitlanishs 182 fur matingieggagement with
8,, the .coupli nechani sm OJdpthis diment is ..

o he SR PLPR 2D7) oA HCED O Sl R R b Fi h . 8, the
epSRMIARBMchiMisA 1800 ilhey b ddmédtiearedernbByBréxded, male cylindrical

cylindrical menber (not shown) of the zoom|ens or
naerber fof sngapementsite ve interpalhethresd agh| femglerpybinduigad member (not

I t [ Ln, t art be .. .
ool BRU doBrbieRS Gl 15 P, EnEb<r B ARgtingmerpantsms we
Okndwheto thyedkiltsd. in gy arexnay Bt practcdiaydingit dby4En€ frof the scope and
arrangenent may be substituted for the threaded )
néRiE} ¢ldha Iy erdRmb| Fugxanplsan baypneispe shp mrangegieniyngy be substituted
CRY.I i - .or r .
AT R R 00 R TR T, W Gnceponding
exdaptatiog of denadoankens\ort haao ¢dne 481 21pf theicamemr1810.
suppl enentary | ens 1880 or a macro |lens 1812. The
di opter |l ens 1880 naybe nmounted in the zoom | ens, or
c ; [
B s WML G, Ay @R ementary lens
pb33 & drormecro derfsdBid. Thediogtes idns g 8&dmay be mepouh8HiAn dire zoom lens, or

PGS 150wt Bk 4878 S SRBRLoAS Y B wRlmenle provided

diopter lens 1880 is positioned to focus the existing zoom lens 1812 on a negative lens

unit 1860, discussed hereinafter. The diopter 1880 focuses the zoom lens 1812 on the
virtual image of the negative lens unit 1860. Otherwise, the macro lens 1812 is focused
on the negative lens unit. The zoom lens or the macro lens 1812 is a relay lens in the

system 1870.

A cylindrical housing 1834 is coupled to the coupling mechanism 1820. Optionally, the
cylindrical housing 1834 is adapted at the end adjacent to the coupling mechanism 1820
to receive a drop-in filter system 1822, which is preferably input from the top surface of
the housing 1834 as shown in Fig. 8. The cylindrical housing also forms part of an
image rotator 1830. Preferably, the image rotator 1830 comprises a Pechan prism 1832
disposed within the image rotator 1830. The Pechan prism 1832 is an optical lens
Bletadiheetipable of rotating an image. The image rotator 1830 has rotatable external
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1812 is a relay lens in the system 1870. A cylindri cal
housi ng 1834 is coupled to the coupling nechani sm
1820. Optionally, the cylindriggl housing 1834 is
adapted at the end adjacent to the coupling nmechani sm
1820 to receive a drop-in filter system 1822, which is
r [ t
Eggéﬁacggé%gﬁﬂ}%r?e@%w*%e Cy %11 F‘ot %g g&ﬁﬂﬂsqgndglmdmal

f axis eate thefimape using ﬂlerREbmnsiIBBﬁBZ Hﬁeﬁett&lnhtjve érhilfodiment, a
a_Pechan prism 18

‘%e & &(@ﬁﬂw%t?%%ﬁqnﬁgréﬁlﬁi%@s@ﬂim e?ﬁaétlp@bwg'ﬁad of a Pechan
Tgﬁsﬁmril&é%na el%@atepm@a' 4GSR ] %%tr@ﬁéc'ﬁge gﬂf TR from a

e | mage rotator as r 'e exter
clouplated rtghtﬂhglel?esimathatmansrmetthahmagm be nmanual I y
rotated about its longitudinal axis to rotate the
i mage using the Pechan prism 1832. In an alternative

eThOdbupRNEwival AR¥BmBEH 1370 Eeldr c&ﬁﬁﬂébstt@otr&‘aﬁgn fl6bhdn®dhs 1840,
in the art) may be practiced instead of a Pechan prism

i Whicherg pretreablp refeiion g0 Onk rdigtien ping 4 /40 gouples the image rotator

5 B8 LR R BT SRS ooy

atriangilaEintfodd 7 Thé tiidl BERousHEIIRUS @8s AVBmIcPtRIfpHiBm 1844 disposed
mechanj sps 1840, which are preferably

cnehindhabousing 1§48, ToeoriseSHié san ﬁ@/mp{g%&t ?}gflefg?tbgung@@ angled
;goyﬁglgq%ggz ggd u@ﬁmﬁ?g% g}éﬁﬁt érz}lglgg Emly q}llél%?lgrtucﬂmllhgtlcal axis

atihepvetl t]hmmmgagoth&xﬂ gh@andathe a%rﬁllerfsc(gzﬁthmﬁcbfﬁéﬁ) bgf{ﬁ: macro lens 1812,
di sed vvlth he haqusi.ng 1842, The pri.sm1 can
d¥& licgﬂsehcrf}zgma BYyths graHpg g FeietaS 90Ty g aﬁBﬂ§Pﬂ@)f15874 $844, so that

aRd op MR bkis ‘i‘é“oﬂlé}ﬁ&ﬁnsd Mﬁ&ﬁg ?18%%1)51% 0 QI;&% i e drawing.

| ongi tudi nal optical axis throug ge rotato
1830 and the zoomlens (with diopter) or the nmacro

&1 SuB Bty o el o 1 b s aunled o Hemele fgusing 1842

o@h kifeecahid &tdti%n@fngel@t@dlﬂ the @ny18d EM@'lXS@ GYVth‘é@hgled housing
manner in the draw ng. shown in Fig. 8, anot

aigled frnpisirfagediggoriis 18:&211115 imeaiinted. {The anglgi édusmgl $$5r{3g1s coupled at
B0t (O PP B S B R0k e
suntif EB5Oduidtion®bs aisolj8&iRreilensmd g £6kaleininuhyesk NUShRDF
1r§35égftnlfesleﬁs? glgrlngr(ljts %1t1d/or negative lens clusters well known to those skilled in the art
may be implemented in the negative lens unit 1860 without departing from the scope and
spirit of the invention. The overall function of the negative lens unit is a negative lens.
That is, the negative lens unit causes incident parallel light rays to emerge from the
negative lens unit as though the light rays emanated from a focal point on the incident
side of the negative lens unit. Some elements of the negative lens unit may be positive

lens(es), provided they are low power positive lens elements and the overall function of

the negative lens unit 1860 remains negative.

Negative lens elements of various powers can be used in the negative lens unit 1860, so
there can be a choice of angles of acceptance. The negative lens unit 1860 may be

HittePhested in a variety of ways, provided that the unit remains negative in function. In
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nunber of negative | ens el enents and/ or negative |ens
clusters well known to those skilled in the art may be

i npl emented in the negative lepg-unit 1860 wi t hout
departing fromthe scope and spirit of the invention.

The overall function of the negative lens unit is a

n {

: ﬁlgl%gﬂ 1%%1?31??@& Flghé% tltrlegl?/e g@feeir% ﬁ?gle??o%) %%é}ns%?gﬁgiatlve lens

nelgstei. vEn Fign8g, thohégatise dne ugh 186@cdriygHides (@Mﬁ lﬁ’tl’&fhﬁlg}ﬁ)ia plano-
froma foca oint on the incident side o
neRySeYS/ 180 lef%@ ARPRCavESARCaze damg A Bed, @fld@ﬁi@uwétglm 1866, é#@8. The

Ui b1 Bhs 866! 653 Y& do 4 ﬁﬁgﬂs@ ﬁ)con LONbAGT e tl%@fl 8?5 Bo &W with a
power p05|t|v ens ‘e ts an the overall Tunc
oplatdreomey d¢risviS6B e The negativa 860 uni r860mandg ahiavgheric negatlve lens.
Negative | ens el enents of various powers can be used

in the negative l ens unit 1860, so there can be a

CTd fRatih rA1p0l 328 befw@ﬁﬂ@@&@moumg 1@@9 ahd iR dn%@érdt'a{’cbf 1830

1860 may be Ee !8f ed in a variety ways, provid
t pramits Hee negative lensiumis 186y dtei angleid ﬂnOﬁmng 8%k and th-eruelgled housing

L N R e TR

n\emah li8/@ridn@diSinWtdrizdSa0maame id BRsS8.( The Bibkefdation irlgdh84D between
pl ano concave | ens 1862, a concave-concave |ens

1*96 anglgd Bousinm [ 32cnd thganglablmusingdg 54 prianitsdhp pegled honsing 1854
T8% he ﬁg\&@tﬁvg@ﬁs GRITRBEG & B r%?ﬂgfa%%gggogrﬁéﬁ &S 1866

bon ["ano- convex Tens e negative
Iens unit 1860 may be an aspheric negative Iens. The
r qﬁ on ring 1840 betmgén t he angl ed housi ng 1842 and

Fhh GRS, gmanging? droen fherthgal Boih@n Hegaeifiont sHieres thpagative lens
Lﬁﬁp}s@%réﬁeﬂeﬁ@oh AeriSrd to @Qﬁ’lcalzl n%@%gﬁﬁgﬁ&fﬁisﬁmw. The

1842 to be rotated out the longitu
epnsan U$44gotdh¢sahg hglnthreys' bpe®¥ andumeoﬂs tHBidthgewhe Rectmn prism 1832

g B! o el o6 bR R anagegp aadimt Snory S arisntation as
tlB ﬁleadﬁgé 2dn O ALEHIRE 1chS dftit AEHMN Elsthfstiﬁaxﬁ‘@ﬂ |a%@n’39c%%1‘ﬂt91ted image can

1854 and the negative lens unit 1860 to be rotwated
dways be disled updly adjuisting thedmapgtotatomlf30: Ehadiapiend83a fosnses the

! G 200 e B ELSERY o8 SRS TG oo, o

Vidoptec 88D it Aot leguissdl fol focasihg K rford &4l .18THen IHd rfdghtlw?@fléns unit.
rotates the light rays by 90 and inverts the inmage.

The Pechan prism 1832
In the foregoing embodiment of the invention, the zoom lens (with diopter) or macro lens

1812 is located behind the attachment 1870, and therefore does not add to the weight on
the front end of the attachment 1870. Further the zoom lens 1812 is able adjust the field
of view, instead of requiring many expensive objective lenses on the front end of the
system 1870. Advantageously, the attachment 1870 remains compact and is much

lighter.

3.2 Another Double-Swivel Optical Lens System

Fig. 9 illustrates a double-swivel optical lens system 1900 in accordance with another
embodiment of the invention. Again, the attachment 1900 can be used with a camera

¥t saowh), e. g. a video camera or a film camera. With regard to Fig. 9, features that
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correctly oriented i nage can al ways be dial ed up by

adjusting the image rotator 1830. The di opter 1880

focuses the zoom |l ens 1812 on-tffe i nage on the

i ncident side of the negative lens unit 1860. The

di opter 1880 is not required for focusing the macro

| ﬁQﬁa tﬁg 14mOR ff&%ﬁ cd YRERLrh1Y Gs h%géw%gtfi ared Qﬁ'ter ]%{rlﬁge%'aﬂg have the
nbodi nent o I nvention oom | en

d st ﬁm):tlom(s)mmp@rdtlenés) 1813s ihe cbﬁtratyeﬁkebtedn z[pj)ehﬂsel‘he descnptlon of

FedldeRbrdvi oﬁ@ﬁ ”Ais@ r’&)rrlagﬂt%dir% AificnY %ﬁd/E{:ﬁlehﬁlltlgn Bf features
view, insteéad requiring many expensive objective

I @W&’@S‘} nesletan éesqnbnd wathdefsfenttito Kigs$.efhd 8%0hment 1900 comprises a

PARLEHERNR el R Bht8 RATERS LISt Bt 587, Bpcpiatipn
Lﬁfesha'ﬁjlﬁﬁsemﬁl ghotlReriahle8 howdies1 0kl @oﬁ’!ﬁéﬁ?hSwtah& fhage
| ens systen11900 I n accordance with another enb odi nment

ofotatpel §30andta Rashamgradave prinm 1882 aTherattacha®0019roiienally may

d fil
ggﬁnfgﬂ tlgé %ﬁﬁﬁ%‘?%&f%ﬁn E‘?%WS c?r(ﬁuea % gr%}hlg? (ﬁrlgvgdt ge coupling
snmmhwmﬁmneﬁbaﬂﬁgnéﬁahﬁnai those in Fig. 8 are the

same features and have the sane function(s) or
operation(s), unless the cont rary i ntention appears.

ThRe S8RARRE 1990 tﬁfth&%%ﬁngh@é%t ?{}ﬁ ufng%l'ih zoom capability 1910,

configuration are not peat escrip
Fivbichdorf exantphemsgp ke adL. &)T(}é)\mln)mmb Yens Allis tuyn, the macro lens unit with

e
Fl91.0 Bay Jdeouptddas iemiagl 90Qtor P83 Bf&%l%b[@l%@iﬁoﬁ

dchAs
unit 1860, an angl ed housing 1850 'and a mrror ?%§§ sm, in
t Which sasetthe Fotatiastaedhamism KR40 beazvﬂmhleer lnwmlretatdndﬂgﬁ) g the angled

R IR, e TS SRS 908 o

ozuoholeab bvythrmnadirayrﬁ)dte hén GhiOfnbddithbht! @ 221688 uhi whithGoom
or. this feature may be omtted. The coupling

n@@@ﬁlahrySlfﬁlfész@lssar oyt negative lens unitekB60T Abisanlaskmenithas a dedicated

Qo r conprises a macro lens unit with zoom
c]:@gag %H:L%ﬁlglo whi ch for exanple nmay be a F2.8 100

mm macro lens. In turn, the macro lens unit with
A drop-in filter 1950 can disposed between the image rotator 1830 and the macro lens
unit with zoom capability 1910 in this embodiment. This may an externally rotatable
one-stop polarizer. The macro lens unit 1910 may comprise a focus ring 1940 and a
manual zoom control ring 1930, which can have the option to couple to the camera’s own

zoom control switch.

The embodiments of the present invention provide a double-swivel optical lens system
that can be simply attached to existing zoom lenses (with diopter) or macro lenses of a
camera, thereby eliminating the costs of additional optical elements. The negative lens
unit is much simpler with a greatly reduced number of lens elements. Furthermore, the
amount of light needed for this system is greatly reduced. For example, an F stop of F2.8
SHPAPHEEY be achieved dependent upon the available maximum aperture of the zoom
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mechani sm 1920. The macro lens unit 1910 may be
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rotati on nmechanism in which case the rotation
mechani sm 1840 between the image rotator 1830 and the
angl ed housi ng 1842 may be om-t28ed. The macro | ens
unit with zoom capability 1910 is not a zoomlens with
a macro node. In this enbodinment, the nmacro | ens unit
0 [
1465 ERQAQFARU W oD IS URER B0 i R Y Por Hoom e
unf macta lersopf-thecdmdra.e Thd 8Gibleswivel Spopstixd] leat wagem tliews greater

&4 t 830 d.th I th om
még [ o&a e W ﬂﬁe?%n Iglegﬁlglgggﬁgﬁ egimsgllntﬁtaw ﬁlxéso of swivel and

e lﬁeﬁfrﬁ@é kdtatbﬂfrﬁy BB ot SRS FOPeRANAL tEG i ﬂ—thtfe JBEQ 5(9 film repeat

lens unit 1910 may conprise a focus rlng
négyances o dhe dorgertofatorimay Heosed tQ/\Z‘dlItCth”damglh)athe carhera without

L L T TR ——

pbbl&hb dieventicioishicRiesvd Mehudlbivedlight @RASIsHST Skt J}@ienfsaﬂlereby saving
nmply attached to existing zoom |l enses (w't

P@% %ﬁ%mﬁynﬁ%%ko | enses of a canmera, thereby

elimnating the costs of additional optical elenents.

The negative lens unit is nmuch sinpler with a greatly

r 8l ferthen catverasafiayl eryrasticeddnictordaticd With eRbedinidns of the invention,

BBt caioes & BoullS e Ren pitioal g ot o3 eseriBecdndseitbefore with &
agddn 1R oﬁﬁ:ﬁ%q&{ktlgiﬁ%@tﬁ Y2 & 10 s@f@h&?ﬁpwéﬁﬁm

of the zoonl ens. control's, suchas e ture
qurﬁmﬂdmbwndathqsedklﬂedlmheHMe zoom I ens or necro
| ens of the canera. The doubl e-swivel tip optical |ens
systemal l ows greater versatility for an otherw se

CSHIb AR R SRR htaydethrh@ied iidcorddh& @iﬂ? &nBBdlﬁwnvsedfthe invention
and the image rotator nmay be notorized. For exanple

t Whish gpaatissederbhe svivet ontieal lepeattachmquicassiescribet éeremb@ﬁore with a

Y T LT W—

aambtralibie uiﬂpx/ﬂfh gdorh c&Ja8ility.t Bxdhisle£oiREh FRIRD Br BlimcBReras are well
invention is, achieved at nmuch |ower |ight |evels than

JeeRm teJlgse gktilled frthesit savi ng both tinme and noney.

Still further, cameras may be practiced in accordance

W t h embodi rrents of the invention,

Wide-angle, deep-field, close-focusing optical systems, optical lens attachments and

cameras comprising optical lens attachments, double-swivel optical lens system and
cameras comprising such double-swivel optical lens systems have been described. While
only a small number of embodiments of the invention have been described, in view of
this disclosure, it will be apparent to one skilled in the art that modifications and/or

substitutions can be made without departing from the scope and spirit of the invention.
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filmcanmeras are well known to those skilled in the
art. Still further, canmeras may be practiced in
accordance wth enbodi nents ot2phe i nvention which
conprise a doubl e-swivel optical |ens attachnment as
descri bed hereinbefore with a zoomlens or macro |ens
of the camera, or a doubl e-s@f x@lrqoptical |ens
attachnment having a macro lens unit with zoom
capability. Exanples of such video or film caneras are
\/\gl |. known to those skilled in the art. Wde-angle,
db9BM el d, cl ose-focusing optical systems, optical

| ens attachnments and caneras conprising optical |ens
attachments, doubl e-swi vel optical |ens system and
carer ab comprwidengglsuddsp disld clossipansingmpticalalystern somprising:

syste . n scri bed. ile only a,.snmall nunbe

o7 b atatSe BES Al S Yok riitich B0 b Bbin soBd

in Vi exreddy lehit Soughleiab @sidm@gativie 1s! unit) Sai@ BBV B lers nRRAd said
skilled in the art that nodifications and/or

stelpatprs heipghaligngd op en patiesl aiis i thet een seidmgestiverensimit forming a
S o] t ' I: L aj .

e n P a oy B Py BB S M e fistance
chomrseslimiy lensnegati ve | ens unit for accepting

radi ati on froman object in space; and a relay |ens

coupled to said negative lens unit, said negative |ens

unit apd sapdyipgl I e L i o
axi s Bt ot UG aRe KBE RELERORRERE BleAY b, hyrising:
first aneggtivelens anid forelcegpting madiatoonf fosrmaa objeactin spaweg end

at a finpal .nmage_.plane at di stance from said relay .
ens.  Sroy Igpbntigned in fefoksnert v el Regalie g Uit said
ORIghe 1eBY ShiCARd ﬁmdﬁblﬁ%eix?gba@;e& b} &n loBisal lasaisgn gﬁf order, said

accepting radiation froman object in space; an
riaealjve lensunibformgng efrst imdgeoadail relpsenstto ipmha §aaldmage at a final

:ﬁg‘?ﬂ‘%b}’aﬁe'fgﬁis%ﬂké oélas%gi’rgﬁggﬁlisve lens unit and said

ens berng arrgn optical axis in that
order, said negative lens unit formng a first inmage
on said relay lens to forma_final inmge at a final
3. The optical system according to claim 2, comprising;
a holding frame;
two negative lens units each fixedly held in said holding frame; and

two relay lens configured in fixed alignment with a respective negative lens unit.

4. The optical system according to claim 1 or 2, wherein said relay lens.

5. The optical system according to claim 4, wherein said film plane
comprises film in a camera or a charge-coupled device ("CCD") of a digital or video

camera.

6. The optical system according to claim 1 or 2, further comprising focusing

and aperture controls located within said relay lens.
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i mage plane at a distance fromsaid relay |lens. 3. The
optical systemaccording to claim2, conprising: a

whododiongg43 r ane; two negative lens units each fP&EAUY006/001137
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held in said holding frame; and two relay |ens

configured in fixed alignnment with a respective

negative lens unit. 4. The optisgal system according to
claim1 or 2, wherein said relay lens. 5. The opti cal
systen1according to claim4, wherein said filmplane
E:oggbl eS f ﬁn (t‘aZF}gsg?% hét gcg)mg toCJ;'l%n%? 8? Q}éﬁiﬁ&glntds%}/cf cr%%lcal system
S¥eésaivt ?&}ﬁﬁé Q‘ﬂnﬁ& 6rﬁbrﬁdtibhl”ébﬂreafon?optiﬁsl Idchied betvEeh Issltirm@gatlve lens
focusi ng and aperture controls |lqcated within said

r Bpidgnd end reay Ieavlos rvestine aseening tedistigelimage i the final image.
or 2, wherein said optical system does not require

i mage orientation correction optics |ocated between

sai d négat i The bptical systém acwbrdiag tb ¢leinay, fuether domtprising a lens barrel

|nvert and r verting the first real, imge to the
f P ecilppgygen%m ﬁ?gé‘t%%?‘?nﬁﬁmté ﬁaécmegy &6P%i ng to claim
1, further conprising a lens barrel coupled between

said negative lens unit and said relay lens. 9. The
o pt i cab. sysffhcmpmada syliteny acaprdihgianeldinot 02?2, furthethemprising optical

| S al devi ati on. t| CS
parRaereadh s e oPesrd SR rieomiv oo it S iy lens for
f@z!ius DioH Y Rt dpfiBalakist he optical axis. 10. The
optical systemaccording to claim9, wherein said

optical axis deviation optics conprises a dispersion

prism ?gclc (1}8 ﬁéﬂ%ﬁl S%ﬁ? agc%ac? Hév% didim 9, h\ﬁheg&%; G optical axis

system erei n ’sal I Spe

paeERtdiBoRicE Qg e dﬂs@mdrspm @mmdsptlcmequﬁ:ﬁerm pti cal
system according to claiml or 2, wherein said relay

lens is a macro lens. 13. The optical system according

to claym 12;1‘ h}é“ggfm&a{l 3 *&h gcc%?&iflg Er(g aLti"iﬁ' 18 SRS TR E§Rrsfon prism is

zoon1|ens 0] S conpone
a 60-degree dispersion prism.

12.  The optical system according to claim 1 or 2, wherein said relay lens is a

macro lens.

13.  The optical system according to claim 12, wherein said macro relay lens

comprises a zoom lens or zoom lens components.

14. The optical system according to claim 1 or 2, further comprising an

Aspheron or Aspheron-type lens coupled to said negative lens unit.

15.  The optical system according to claim 1 or 2, wherein said negative lens

unit comprises a negative lens.

16.  The optical system according to claim 1 or 15, wherein said negative lens

unit comprises a negative lens.
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14. The optical systemaccording to claim1l or 2,
further conprising an Aspheron or Aspheron-type | ens

w@eouwploed43 0 said negative lens unit. 15. The opCT/aub006/001137
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system according to claiml1 or 2, wherein said

negative lens unit conprises a negative |lens. 16. The
optical systemaccording to clagim 1l or 15, wherein

said negative lens unit conprises a negative |lens.17.

The optical systemaccording to claiml1l or 2, wherein
sai d negati ' ] SES [ ens: :
ot PP 1R LR Rl GOUREAS R ARTE0%S W B npgave s
Wit edripidss d neggbieilste dhers. cl uster conprises a novabl e
zoom | ens conponent. 19. The optical system according

to claim15, wherein said negative |ens cluster

conpri $£S p?ﬁ% B‘)tY&l ?}%Fen{‘ Q&@fdil‘f%tol i B, SRS sail Ubgdth8 lens
conbi nation o ens ‘el enents reémal ns negative in

f cinsttt compridBs a Mveablptzocml lersystmponardcor di ng t o cl ai m

5, wherein said negative |lens cluster conprises a

pl ano- concave | ens, a concave-concave |lens, and a

doubl efg | engpe éptical JyAEen® Ricofdihg RYR4IRIM A GARESH B&id hBgative lens
claim17, further conprising a barrel housing in which
selusteptamprises pesitres Andmegati ldnsodernents -taw theappabiration of lens
and sai d daubletflens are housed. 22. The optica

S {ngﬂjis%rggpapﬁ%a ltVSHEfuélFtIWan, wherein said optical

axi s deviation optics are rotatably provided on the
optical axis. 23. The optical system according.to

clai m 28, f Whe peticat sypam agoatling fontlaipds) whersHssaidnegative lens
. eni ti o viati . .
A8 DL T S5 LORa0Ol Sp Rl
1, wherein said optical systemis a probe-type deep

focus lLens for video and/ or ‘iii ne camehas conpri si,

| ens b_a} r el TheQpliedsytnpacqrding H’ gy \fgﬁlpegﬁgnmﬁi?lg% barrel
ap, :g i% vglﬁhl\%%aélri g{éﬁo-caéﬁvg%s,%fd EkaY &R R AR i BAd doublet

to cla n sald optical systemis an
atensetertmnsed ype deep focus lens for digital and/or

- still. caneras.
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22.  The optical system according to claim 12, wherein said optical axis

deviation optics are rotatably provided on the optical axis.

23.  The optical system according to claim 22, further comprising a rotatable

lens barrel coupled to said optical axis deviation optics and said relay lens.
24,  The optical system according to claim 1, wherein said optical system is a
probe-type deep focus lens for video and/or cine cameras comprising a lens barrel

coupled between said negative lens unit and said relay lens.

25.  The optical system according to claim 1, wherein said optical system is an

attachment-type deep focus lens for digital and/or still cameras.

26.  The optical system according to claim 1 or 2, wherein said relay lens

comprises a zoom lens or zoom lens components.
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26. The optical systemaccording to claim1l or 2,
wherein said relay | ens conprises a zoomlens or zoom

wo ems/ocoaponent s. 27. The optical system accor dPEIYAUR006/001137
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claim 26, wherein said zoomlens or zoom | ens
conponents are novable. 28. A canera, conprising: a
housi ng; an i mage capturing neghani sm di sposed wi thin
sai d housing; and a w de-angle, deep field optical
systemin accordance with any one of clains 1 to 27

clarm 98, - wilr EpROY 3Rt aebrae R GRERAE AREARELAYoL tons or

s abéhn hadsTonPosents Hatmaabrpt i cal axis of said optical
systemis perpendicular to a filmplane of said inmage
capturing nechanism 30. The canmera according to claim

29, V\,hggei N AS@inth £ AsinS. sel ected fromthe group
consisting of a st’ill "canEra, a notion picture canera,

a vi deahoasinrg;a and a digital canmera. 31. The canera

according to claim 28, wherejn said. i.nage capturing

mechanf MESsIPRERS msclPpn GipRsc i REd hapitipg and

accor dihRg4d Ak aledp A81d WAy RedBh Acd JFRAR SRR 4yl 0M of claims 1 to
mechani sm cop%r’i segi% a char ggéycgupl ed device (dégg). 33.
A2hicaeplahtyl sajd Intewsimef i el d, cl ose-focusing opti cal

system substantially as herei nbefore disclosed with
reference to any one or nore of Figs. 1 to 5 of the

acconpagyi NThe cankgscordthg 16\ cRAALE awh&eh¥aidSdptigabsystem is coupled
housi ng, an inmage capturing mechani sm di sposed W thin

s 0 shidhbeusingso thatdnoplicelexisfisaid apéiey-systamds perpendicular to a film
cl -focusi i cal . substantially as
hgfaélgﬁ %1%?&165% & ?f‘fgglgéne\?c\nﬁ%sg]ef erence to any one or
nore of Figs. 1 to 5 of the acconpanying draw ngs.
30.  The camera according to claim 29, wherein said camera is selected from
the group consisting of a still camera, a motion picture camera, a video camera and a

digital camera.

31.  The camera according to claim 28, wherein said image capturing

mechanism comprises analog film.

32.  The camera according to claim 28, wherein said image capturing

mechanism comprises a charge coupled device (CCD).

33. A wide-angle, deep-field, close-focusing optical system substantially as
hereinbefore disclosed with reference to any one or more of Figs. 1 to 5 of the

accompanying drawings.

34. A camera, comprising a housing, an image capturing mechanism disposed
within said housing, and a wide-angle, deep-field, close-focusing optical system
substantially as hereinbefore disclosed with reference to any one or more of Figs. 1 to 5

of the accompanying drawings.
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