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ADJUSTMENT This application clains the benefit under 35 U.S.C. 120 of

Provi si onal Application Serial No. 60/264,483, filed Janzqr%%Z%OSZOM and
Ii '

currently p m Tl i scl osure of that provisional ap i'on i s hereby
fully incdrﬁ mmﬂwmm mlu ference herein. 5 Field of the Invention The
present inventi q@ilgeneral |y relates tya optical |lens assenblies and, nore

particularly, to lens assenblies used in projection televisions and ot her
optical |lens assenblies used in environnents which are subject to variable

t enper at ur | K Of ' =y set
typically ll'e%“(,:? lﬁ@?ﬁggﬁggglﬁéfé@?gw Nf@bgg'%é)%6§yrs?gg%§jnﬁ@@ t he
primary colors, red, blue and green. A projection | ens assenbly uses a
plurality lens to magnify the inage appearing on the CRT faceplate and
project that inmage onto a much larger 15 viewi ng screen. CRTs used in

proj ection tel evisi Ons appliealdnycibirvettie behaffetlRleoB5INCY § mobess The
i mage projected onto the screen generally has a size ranging from40 to 60

it mom br 1 GHCreeL AP Re T SERRERG, ¥oragRae st riblSianiesy 28 R Bk i ve.

each CRT operates at naxi_mumpower to 21 JUL 2005 -2-
currently pending. The disclosure of that provisional application is hereby

fully incorporated by reference herein.

5 Field of the Invention

The present invention generally relates to optical lens
assemblies and, more particularly, to lens assemblies used in projection
televisions and other optical lens assemblies used in environments which

are subject to variable temperatures.

10 Background of the Invention

A projection television set typically includes three cathode ray

tubes (CRTs), corresponding to the primary colors, red, biue and green. A
project_ion lens assembly uses a plurality lens to magnify the image
appearing on the CRT faceplate and project that image onto a much larger

15 viewing screen. CRTs used in projection televisions typically have a
diameter of 3 to 9 inches. The image projected onto the screen generally
has a size ranging from 40 to 60 inches or larger measured diagonally. |
Each of the CRTs must provide maximum Erightness or light intensity and,
to facilitate this objective, each CRT operates at maximum power to
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produce maxi num |'i ght' output at the faceplate while still maintaining
color. balance. As a result, the CRTs generate considerable heat within
the enclosure of the projection television set. It is no@4udBordi@ for
portions of the projection television |l ens assenblies to be el evated by
40C to 5 45C or nore above room tenperative. Each CRT has an associ at ed
magni fyi ng | ens system nounted .adjacent to the CRT faceplate. Usually, the

| ens assenbpyoduel PaRBSUM light dutplteststheofRReplate VeRBe etif MRaihtaiaing 6ask one
"B" lens elenent and at least one "C' lens elenent. Regardl ess of the

nunber of lgns_elenents, t e 10 general ly referred to. in.the art

e O g BaiRnCe AT b Res il GRE S B GEn¢lEE CBnsier B HeR Bhitieb mpr | sed of
one or nore lens elenents. The "B" |ens group usually includes a |ens
formed of genslssurehofl thetprejeciondeatevisitn seendt Hroapsneeynen far perdioss

pl astic. However, it should be understood that each group may conpri se.

one or r eqf ﬁ%?&jéﬁ/&?ﬁl}éﬁifi%m gée%brﬁﬁl?e% BE Mﬁeﬁ%@?;’é&%”ﬁd of

plastic. Alternative ens -as I es nay conprise a ass | enses
or all Ias&'g | enses. Due to the heat generated by the CRTs, the plastic
| enses Wil | %—i%PBF‘ForSra%VﬁéPW‘EEe"ﬁH%F@F ‘changes in optical properties.
This is particularly true of the "C' lens which is nmounted closest to the
associ ated CRT. Al so,EacheCRéfhaacan associated maghifgngdessslystem 2foanted ene
gl ycol used to cool the lens assenblies will also change due to

tenper at ur adjé‘@éfﬂ%-thg@ﬂ %%{bﬁgﬂeﬁ?@ﬁéﬂy‘} 'the ilé'ﬁ’é'ﬁ?%rﬂg%&aﬂﬁrmeﬂpw Yat

changes su as these, the e Iens syste change. re
Pour s of ORISR TR PBIATE: HeeBTLO0F CBriIept BFAIeBhopRETIARATE on
screen 21 JUL 2005 - 3- : :
“C" lens element. _Hegardlegs of the number of lens elements, these are
10  generally referred to in the art as “A”, “B” and “C"”.lens groups. .That'is,
each “group” may be comprised of one or more lens elements. The “B”
lens group usually includes a lens formed of glass, while the-“A” and “C” "
lens groups may b.e formed of plastic. Howevér, it should be understood
that each.grdup may comprise.one or more lenses formed of glass and one
15 or more lenses formed of plastic. Alternatively, the lens éssem.blies may
‘comprise all glass lenses or all plastic lenses. Due to the heat generated by
the CRTs, the plastic lenses will distort or otherwise undergo changes:in
'optical properties. This is particularly true of the ”C”.lens which is mounted
closest to the associated CRT. Also, the refractive index of liquid such as |
20 ethyiene.glycol used to codl the lens assemblies will also chénge due to
temperature changes. Due to the temperature induced optical property
changes such as these, the foéus of the Iens_sYster'n“‘can change. More

specifically, as the temperature of the lens.assembly changes over several

hours of continuous operation, the picture displayed on the television screen



coul d becone blurred 'as a result of the defocusing effect of the increased
tenperature. This blurring effect can be nore noticeable on high definition
tel evision (HDTV) sets due to their higher resolution capability. Sone
tenperature correction systenms rely on one or nore 5 tenp@iadllr ensors
wWithin a projection television cabinet and an automatic focusing nechani sm
whi ch refocuses the | ens assenblies based on feedback fromthe tenperature
sensor(s). Drawbacks to such systens i®clude the expense and the relative
difficulty in ensuring that each lens assenbly is corrected in an

effective apghd Besﬁﬁec!ﬁur}fremawesu@aﬁ_tﬁbraéfs&uéiﬁgramqrofoiheam@r@a%%idng t he

probl ens of heat - uced lens distortion is described in US. Patent No.

6, 104, 554, assigned tq.the assigpee of the resent .i.nvention nd the

G scl osor o tBmRRFREe- ShisBhERgg AERS ConbE TpelRaficeaye i ieBieMileb 1. The
preferred enbodi nent shown and described in U S. Patent No. 6,104,554

utilizes atplevision {WDOV) batssdwdia theihkighet rgsdlGtiex papdbdisyt he | ens assenbly
is heated by the associated CRT. The bars are nechanically coupled to a

lens cel|l carrying t Bn%'ﬂerﬁﬁoa% éd%%ti%h%}{%géﬁrs refy BF'orlee&snF‘drﬁ”E”t IS

posi tioned cl osely adjacent an torts " away fromthe "A" and
"B" lens elenents. The bars .yndergo.a simlar. heat .induced distortjon or
expansicon AFRPEHEHEDHTENRNS WIHUN @ r°éﬁ?ﬂ'°nl§e'?‘ﬁﬁ'§”2??bé’l‘%ﬁ@?ffé‘”c%’rtf’@?ﬁt?ndi ngl y
in a direction toward the "C' elenment. This maintains proper spacing

bet ween t héocusingunuechBhiseh evidoh sefacdsedhthe [Bhs adsemebitesalsagdueon enperature in
the interior of the television set increases. Likew se, when the

televisi Onféé‘dba%?qlr&n‘*ﬁ%en{ﬂé?af' fe ls@rh?df?éﬂ B bAk OB Sucd syblerd905 -4 wil |

return or retract to their original positions to nmaintain proper focus

include the expense and the relative diffidulty in ensuring that each lens
assembly is corrected in an effective and independent manner. One simpler

10  manner of addressing the problems of heat-induced lens distortion is
described in U.S. Patent No. 6,104,554, assigned to the asﬂsignee of the
present invention, and the d_iscip_sure of which is-hereby fully incorporated
by reference herein. The preferred embodiment shown and described in
U.S. Patent No. 6,104,554 utilizes a plurali;cy of bars which ther'mally

15 expand as the lens assembly is heated by the associated CRT. The bars are
mechanically coupied-to a lens cell carrying the “A” and “B" lens elements.
A “C" l’ens element is positioned closely adjacent to the CRT and distorts
away from the “A” and “B” lens elements. The. bars undergo a similar heat
induced distortion or expansi'on and thereby move the “A” and “B” lens

20  elements correspondingly in a direction toward the “C” element. This

mafntains proper spacing betweeh the ”A” and “B” elements and the “C”
element as the temperature in the interior of the television set increases.

Likewise, when the television set cools down, the “C” element and the bars



when the television set is turned on again. It wll be appreciated that
such tenperature induced defocussing can occur in vario effhoednieENt S,

i ncluding those which are 5 subject to variations in teﬁ%erature'in ei t her
direction. Despite the inprovenents made in this area, there is a
continuing need for lens assenblies whideh address the effect of
tenperature induced focusing problenms while, for exanple, reducing the

cost and copgl RtliY oPFtRitabatieir Wrignarpositiortsutd npittain peoperafoserbl i es. 10
Sunmmary of the Invention Generally, the present invention provides a |ens.

assenbly adapted to be.nount I tronment subject to tenperature .
change andWEEB\;Haitﬁlﬁvfsﬂﬂn 8¢t ﬁggtﬁed;g‘)%%é“f ocus correction through an
automatic relative novenent of a direct or indirect |ens nounting '

conponent by 15 t her iawilbeapsresiated thatsuebuemRreiArYredndUcetast one | ens
and. is coupled to a focus nmount. Adjustnent and | ocking structure is

provi ded fo ] t F g Safiouembediferts, ahtiudig tidsedwhidtagreve to
t he focus n%ejﬁkh%@?ﬁgrg&luockeg into position. The I&?ns mount and focus

mount are forned of nmterial g havi di fferent. coeffi ¢ t her mal
expansi ®n (?‘?PE,‘)t.toz‘(f’rlﬂéW@ﬁd?rsﬁﬁmé’ﬁrqqﬁée gbf)'?ri'%ra(%'f%%?oﬁ'h?e%g[‘%rtﬁgl . formng
the focus nmount can have a CTE which is lower than the CTE of the materi al
form ng t hdmpeosementsninade in ithiscarhar thepelis 8aargimsling Reed oI si t uati on
may apply. In each case, when the | ens nount and focus nount are subject

to a tenpe\f/ﬁ%%ﬁm@& wirkh 2eRPessDtHehermas: of Rimparatirecindubed foeadied by a |i ght
source or en subjected to tenperature change by some other environnental
condi tion, grggle%s' .\G}Jhile, for example, reducing the cost and complexity associated

with manufacturing the lens assemblies.

- 10  Summary of the Invention

Generally, the present invention provides a lens assembly
adapted to be mounted in an environment su:bj'ect to temperaturg change
and providing for at Ieast-p‘artial focus- correction through an autpmatic
relative movemenf of a direct or indirect lens mounting component by

15  thermal expansion. A lens mount carries .at least one lens and.is coupled to
a focus mount. Adjustment and locking structure is provided for allowing
the léns mount to be éxially adjusted relative to the focus mount and then
locked into posi_ﬁbn. The lens mount and focus mount are formed of
materials having different coefficients of thermal expansion (CTEs). -

20 Depending on the application, the material forming the focus mount can
have a CTE which is lower than the CTE of the material forming the lens
mount or, in other applications, the reverse sifuatidn may apply. In each

case, when the lens mount and focus mount are subject to a temperature



position,of the I'ens mount will automatically change relative to the focus
nmount to nove the lens axially after the two. nounts are | ocked in position

5 with the adjustnment and | ocking structure. The automatic gf‘ﬂ’l‘e enent
may be toward another |ens or optical element or away from ano ens or
optical elenment depending on the applicgtion requirenents. Automatic
corrective novenent wll also take place through contraction in an

envi ronnent | &fd y r}%eaﬁ 1 S 0..a..c00l ed state.
10 More speccﬁéf‘i@%éf yé%a'en?{ @%j ,-‘\5\);”é ?' ot %a Sg’or% g%}thfgéﬁ%& ‘Be%ehns"lfbﬁéﬂq@fjrv, in a
first enmbodinent "A" and "B" lens elenents are carried by the | ens nount
and are axil&8MREralyre shange Ry somemothes eavireamental qerditionathe exiad a " C'

| ens el ement. At el evated tenperatures, the |lens nmount will expand at a

hi gher rat @dsition bhehe IRl eIl SutERYAiclly! SHge! Rfathds td 8RS fedgent 15

toward the ."C' elenent. This ensures that the proper |lens spacing is

mai nt ai ned, set_duri the i.nitial adjustnment, as the opt.ical properties
of the " Cm%?%t n?'%ﬁ&ﬁééeqsna’f'ﬂ%y H&ﬁf@&é gW | MOLREs are r%kte i'8 PSR ment |
the focus mount and | ens nount are cylindrical nmenbers and a mechani cal
fastendr a¥edhihg agisstment ardl lakingestietureheBee autometibexi! roowérnent t he
focus nount to be rotationally and axially adjusted relative to the focus

mount . Oncendyhbs towarhbnothrelisH oreastidat dEfent bPawAEHSMBHBthdrIahé %Ed
relative to the lens nmount and, in use, the automatic adjustnment provided

by the diffgr: ' S _t.ak \ d | cal |
compensat o8Hen e fepering b g YRRt En RadiGehts AHBTRroprti e

The manual adjustnent is provided by a sl'bt and threaded fastener assenbly
| ocat ed apPPORELER BIoyememiayill Alsntakenrlace through contraction in an

environment that relatively changes from a h.eated state to a cooled state.
10 More specificélly relative to the projection television industry,
_in a first empodiment A and “B” lens elements are carried by the lens
mount and are axially adjusted and then mechanically fixed relative to a “C"
lens element. At elevated ter-nperatures,. the lens mount will expand at a
higher raté than the focus mount to move at Ieasf the ‘;A” lens element
15 toward the “C" element. This ensures that thé proper lens spacing is
maintained, as set dL{ring the initial adjustment, as the optical properties of
the “C” element change in the heated environment. .
In this,emlbodiment, the focus mount and lens mount are
Cylihdrical members and a mechanical fastener assembly i.s provided
20 between these two membéfs to allow the focus mount to be rotationally
and axially adjusted relative to the focus mount. Once this manual
adjustment is made, the focus mount is fixed relativé to the lens mount
and, in use, the automatic adjustment pFovjded by the different CTEs of the

two mounts takes over and automatically compensates for heat induced



| ength of the focus nbunt and | ens nount assenbly. Wen fixed, this
fastener assenbly therefore provides a |ocation from whi c:}étr‘} L\%s nmount 5
expands in opposite directions. The greatest expansion takes ﬁ'- .t owar d
the CRT since the tenperature is highest in this region. Thus, at |east the
"B" lens group is nounted in the regi on_C@_f t he | ens nount positioned

bet ween the fastener assenbly and the " el emrent and CRT. Alternatively,

both the "A" d "B" |len r oups be positioned in this 10 region such -
that they mSUENAESELePUH PrORETHIRS s dive BARNal a9iUStment isnarayidaibby aralet
preferred material for the focus mount in the first enbodinent is a 10%
gl ass fil| eangdhressieddnstteeehassergbly locatietii approkirnétely heitordy shopangicon of
3.22 x 10"5cmcm C. The preferred naterial for the lens nmount is unfilled

pol ycar bona ' {6 p Lan: . of /5 Xx
10-'cmicml C%Ig?ﬁv\ef:}lg? @gﬁ@gﬁk EQBJ% emﬁstséglﬁ%'owgkﬂﬁﬁ%edr ?[Qfss havi ng
di fferent Es nmay be bstituted while still falling wthin the spirit

and scope o asttﬂri‘%'y"i'sr?\?gﬁ’hj\f Srerere REQUARS @ logatiap fepm:whichpthestens maust i al s
are used in this enbodi nent, nmetals nay be substituted for one or both of

t hese nht er expandshin| appastie elirentjoss mThergreatast tekpad@idmtakes gs1806 t6@kpgi ment
the lens nount is forned of alumnum while the focus nount is fornmed of

pl ast i c. | e RTes P Rmodrhr2 o6 (R GEhIore lpaatyges
the'fens or lenses carrie b%/ tﬁ"er %I'g rsrgﬁ'fl?ﬁ'%grgélé)\ﬁﬁo\ﬁfg}éggag ars?g anot her
i ght trans ',sFi ve or Light ge(gera; I ng,conponent. 21 JUL 2005 6a
Speci fical | y; z?”FiquFPé&ﬁ}Oé@ $GH Hie faon pYdhe lens mount|pasitioretnbl y
adapted to be nounted in an environment subject to tenperature change, the
| ens between the fastener assembly and the “C” element and CRT. '
Alternatively, both the “A” and “B” lens groups may be positioned in this
10 region such that they move essentially in unison toward the “C” lens group.
The preferred material for the focus mount in the first
embodiment is a 10% glass filled polycarbonate having a coefficient of
thermal expansion of 3.22 x 10%¢cm/ecm/C. The preferred material for the
lens mount is unfilled polycarbonate having a coefficient of thermal
15 expansion of 6.75 x 10%cm/cm/C. It will, however, be understood that
other materials having different CTEs may be substituted while still falling
within the spirit and scope of this invention. For example, although two
plastic materials are used in this embodiment, metals may be substituted for
one or both 6f these materials while achieving similar results.
20 In a second embodiment, the lens mount is formed of
aluminum, while the focus mount is formed of plastic. In this embodiment
the automatic corrective movement causes the Tens or lenses carried by the

lens mount to be moved away from another light transmissive or light

generating component.



assenbly.conprising: a generally tubular |ens nount having an interior and
an exterior and formed 5 froma material having a first coefficient of

t hermal expansion, first and second | enses nounted al ong an axis w.thin
said interior of said Iens nount, a generally tubul ar focu!ndilin@¥8oupl ed
to said exterior of said |l ens nount ancgg fornmed froma material having a
second coefficient of thermal expansion different than 10 said first
coefficient of thergal .expansi.on, and, adjustnent . and | ocking structure
coupling said | ens gr% ¢ ’%ﬁrsaemfe&ow%ﬁ? INVERIQL 1S GUESASIEMNs nount t o
be noved rel ative to said focus nount aLon% said axis and then |ocked in
posi ti on dspisddebeamorntedinap gnvirerenent pehiectite femrteraiaehanges thedens second

| enses, said first and second | enses carried along said axis on one side of
sai d adj usssemably cotrfpriaing: | ocki ng structure, wherein, after said first and
second | enses have been locked in the initial focus position and the |ens

nmount and f ocusgeieudlly tabelasléls foint KiviREhRHEF SnCHAOEErorAA8 fornfidat | ve
axi al positions of said |lens nmount and said focus nount automatically

changes asgrom J Astetisl HAbideeridst Eo%gﬁz?gkﬂ o?ﬁgeg@gﬁ éé%@ltlsfi&?i ents of thermal

expansion to nove said first an sec ses together relative to said

adj ust nent and.l ocki ng structure new focus,. posjtion. An.alternative
expr essi on of ftiﬁgarlldnsvee?l cl{%ﬁsﬁsgoaun%c%oﬁq%%gt PRI BB S@f‘i}‘ﬁ‘tqnf?ﬁgf Say L‘%‘Frbl y
conprising: 21 JUL 2005 6b a generally tubular |ens nmount having an
interi or BAtan exterior and formed froma material havi ng a first
coefficient of thermal expansion, first and second | enses nmounted al ong an
axis within sa? generalbyrtpbilapfocusingunteupled to said exterior of said lens mount and

formed from a material having a second coefficient of thermal expansion different than
10 said first coefficient of thermal expansion, and
adjustment and locking structure coupling said lens mount to said focus mount
to allow said lens mount to be moved relative to said focus mount along said axis and
then locked in position to provide an initial focus position of said first and second
lenses, said first and second lenses carried along said axis on one side of said adjustment
15 and locking structure,
wherein, after said first and second lenses have been locked in the initial focus
position and the lens mount and focus mount are subject to temperature change, the
relative axial positions of said lens mount and said focus mount automatically change as
a result of the first and second coefficients of thermal expansion to move said first and
20  second lenses together relative to said adjustment and locking structure to a new focus

position.

An alternative expression of the invention is a projection television lens

assembly comprising:



mount, 5 a third lens nounted along said axis, said third | ens adapted for
nmounting adjacent a |ight source, a generally tubular focus nount coupl ed
to said exterior of said | ens nount and fornmed froma nate2talUthd8@Bng a
second coefficient of thermal expansion different than said first
coefficient of thermal expansion, and 1Q adjustnent and | ocking structure
coupling said lens nount to said focus nount, said first and second | enses

carried al ong J i i . i | L g

Struct ur o, _and e oA Rl 108 OGRnBlin? 8 i AUBU TR WAl d BRI ¢
allow said | ens, mount .to he nmoved. relative to said focus nount along said
axis and ﬁgghan‘age&gga\ilpgﬁggslttcp CFBt%ﬂhWéCWWPH al focus position of
said first and_second lenses 15 relative to said third |l ens, wherein, after
at least said fiFtand ssrond Lensemimpuned slona g A avithin sxe interondfsaidrens al

focus position and the |l ens nmount, focus nount and third | ens are heated by
t he |ight moygirce, said | ens nmount and focus nmount automatically nove
relative to each other to thereby nove said first and second | enses

toget her rel at aeird lens siotintdjalthigrseidtaxay) aid Chit Dleks Ahpdd e LR to said
third lens to a new focus position as a result of tlge differing first and

second cogdjhbent 8Tkt Qurdeher mal expansion. 2 1 JUL 2005 6¢c A further
al ternative expreSsion of the invention is a nethod of adjusting the focus

of a projectio | S e nbl i.ch includes. eneral |y tubul ar
focus rmount, gggrgéﬁgl‘!%ﬁbﬁﬂf g%:ﬁ?g% %ﬁg%osu pﬁﬁgﬁgtsalggﬁgepgﬁof %ﬁ"?}?g\?g}?ﬂﬁlt“él ong an
axis rel ative tﬁio 5 %ﬁ#ﬁus mount, .at |.east t{'hrst and second | enses
carried biPg fogha Y1 seqead costifictentof thermal expansiop didferantdhahg . t he
axi s, and adjustnment and_ |ocking structure coupling the lens nount to the
focus moufdld figgh gogfficiont afifhermal gkprnsionsans carried along the axi s on

10 adjustment and locking structure coupling said lens mount to said focus mount,
said first and second lenses carried along said axis on one side of said adjustment and
locking structure, and said adjustment and locking structure being operative to allow
said lens mount to be moved relative to said focus mount along said axis and then
locked in position to provide an initial focus position of said first and second lenses

15  relative to said third lens,

wherein, after at least said first and second lenses have been locked in the initial
focus position and the lens mount, focus mount and third lens are heated by the light
source, said lens mount and focus mount automatically move relative to each other to
thereby move said first and second lenses together relative to said adjustment and

20 locking structure and to said third lens to a new focus position as a result of the differing

first and second coefficients of thermal expansion.



one side. of the adjustnment and | ocking structure, and the | ens nmount and
focus mount formed frommaterials having different coefficients of thermal
expansion, the method 10 conprising: noving the focus nDun21a bgggs nount
relative to one another along the axis to adjust the axial. position of
the first and second lenses into an ing¢ial focus position, heating the
focus mount and the lens nmount with a |ight source, and automatically
adjusting the position of the lens nount and the first and second 15 | enses
along the axis to a new focus position by thermally expandi ng at | east one

of the lens u ive e r...usi.ng heat
gener ated by {Tﬁ:ﬂ‘ P%%%e}&s&glﬁ'% g)géjrésfs@ %}r‘%@k’%&%’ nslgé%%ﬁqdeﬁftsagius%glhheg t oget her
along the,axis.relati.ve to.t.he adjus ni. and .l ocking sfructure and to the
Chird | enfeusgt bjeiestion 1Revision Jend alngmbPonaich dpgtudesia, eberaliy i dodang
features of the invention will beconme nore readily apparent to those of

or di nary BRpRYG a genarly whulap lens mouatsaupledrior meverpent glgngpnaxisaieladige to
description of the preferred enbodi nents, taken in conjunction with the
acconpanyfhadociis anmdungsat 168st faft Dalseconsh lewses odrrict by Bhealehshypoult gonglthes a revi ew
view in elevation showng a |lens assenbly constructed in accordance with

the pref eixigd third this Medvintedrléhg tAe asisfandi dfuseh@it ahd Wvkingst@vtued cdd@ﬁn%ens and
CRT assenbly. Fig. 3 is a cross sectional view taken along |ine 3-3 of

Fig. 1. fre%nsmdunt fo fheF8SusTHGiink AR irsy hVsesbhd 1eﬁ§estc‘3.rrﬁdgalor?g thBYkis on
illustrating the |l ens assenbly automatically corrected under the effect of
heat i ndugedide of the adjustment and locking structure, and the lens mount and focus mount
formed from materials having different coefficients of thermal expansion, the method
10 comprising:
moving the focus mount and lens mount relative to one another along the axis to
adjust the axial position of the first and second lenses into an initial focus position,
heating the focus mount and the lens mount with a light source, and
automatically adjusting the position of the lens mount and the first and second
15 lenses along the axis to a new focus position by thermally expanding at least one of the
lens mount and the focus mount relative to the other using heat generated by the light

source, the first and second lenses moving together along the axis relative to the

adjustment and locking structure and to the third lens.



distortion. Fig. 5Ais a longitudinal axial cross section of an alternative
| ens assenbly constructed in accordance with the invention. Fig. 5Bis a
cross sectional viewsimlar to Fig. 5A, but iIIustratingzqh%ulggﬁ
assenbly automatically corrected under the effect of heat in Jte
distortion. Detailed Description of theyPreferred Enbodi ments Referring
generally to Figs. 1 and 2, lens assenbly 10 is 20 constructed in

accordance with a prefgfs 1 aEn i i0n_j

proj ection tel evisi o%‘,o%gl f éﬁ%%%?"t"g\% %ﬁj%ag%%@ﬁ@t%gg‘jﬁehaﬁw%nﬁ%hﬂH@r
configurations and uses may be utilized within the spirit and scope of 21
JuL 2005 - gvillthesomp, eere seadilyrapnasent esthessl of aclinarysgidiin thapryusent abl e
for use in projection televisions sets having at | east one |ight source

that gener aggisw bEtHe fdﬂ@miﬁ?@@t&il@d deyRYipBibAj GFctheopref etred iephiobSimtsRsa CRT 12
for each of the primary colors red, green or blue. One of the advantages

of the pre i '- en tho Qr._exanple. that use tenperature
sensors i niﬁﬂé@ #'t%ﬁ@ﬁé‘:'%ﬂ“@%b{%e%cﬁiﬁ?%@{'n%ﬁﬂww&m will be thermally
controlled in a nore independent manner. This can be hel pful because each
CRT 12 tends to operate at a different tenperature and therefore may need
a different anount of correction. Tenperature sensor based systens nay

only u$e aBrief DegvRbHGE of eh® Biradviigs W t hi n the cabinet and, therefore, may
overcorrect or undercorrect one or nore of the |l ens assenblies. The | ens

assenbly 10 i ncl udesan.outer, .general:ly.cylindrical f nount  14. The
| ens assenbly incl udltzal 'z; 'Hé 'rqvé%’g VZé\Qﬁérﬁle\{aélon showing adens assemtbly

constructed in accordance with the preferred embodiment.
Fig. 2 is a side elevational view of the lens and CRT assembly.
Fig. 3 is a cross sectional view taken along line 3-3 of Fig. 1.
10 ' Fig. 4 is a cross sectional view similar to Fig. 3, but illustrating
the lens assembly automatically corrected under.the effect of heat induced
distortion.
Fig. BA is a longitudinal axial cross section of an alternative
lens assembly constructed in accordance with the invention.
15 Fig. 5B is a cross sectional view similar to Fig. 5A, but
| illustrat_ing the lens assembly automatically corrected under the effect of

heat induced distortion.

Detailed Description of the Preferred Embodiments

Referring generally to Figs. 1 and 2, lens assembly 10 is
20  constructed in accordance with a preferred embodiment and use of the _
invention ina projection television, although it will be understood that many

other configurations and uses may be utilized within the spirit and scope of



referred . to i.n the art as a field flattener |lens. The focus nmount 14 is 15
mounted within the interior of the television set (not shown) through the
use of a nounting nmenber or coupler 17 and is secured to phey ogater 17 by
suitable fasteners 18 and flange elenments 20. The field flattener | ens or
“C' element 16 is fixed between the focgs nount 14 and the coupler 17 and
is located in a centered position by pins 22. The "C' lens elenent 16 20 is

Sorace 1 BB ELERIorT Ikindssdnig HE I b6RANCAY EUEH% P Uederr 121 s
nount ed "agai nst cou%ger 17 by a bracket 23 and spri ng-l oaded f ast ener

assenbl i es FAjECHON tEiRYESIONHS sqr@ having at jrast iopel Nolposurcertbat penekaées a f | ange
portion 1 6b of 21 JUL2 5 -9- "C' elenent 16 and the coupler 17 and between

the CRT 12 rd. tFee exd eﬂhaﬂz? prdjettioh Qél@&ns@oﬁ@ags a2CRiret 266n ehbig 0f C'

el enent 16 and the 2 for receiving a liquid coolant as is

i h A '
Feracti ve RALE KRS %gcpe%ew@“z'ﬂs (b s e EnaReS SR Brestan
i nvention corrects for thIS type of defocussing effect as well. Referring

to FigP 3inyentipn @verrethgsmtqﬁte@mniarthaéysprﬁe@@perat@eswsomnmthmg an "A"
el enment 30 and a pair of "B" elenents 32, 34. The "B" elenent 32 which.is

cl osest t o téleQisidn caBiREER!thhé eheh ICRTRY \fvﬁlpﬁbftheﬁhallmoah@aéu Gn @SmibFe t he
"A" element 30. The larger, centrally located "B" elenment 34 is forned.
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operate at a different temperature and th_erefore may need a different |
amount of correction. Temperature sensor based sYstems' may only use an

| 10 avefage temperature within the cabinet and, ther_efore, may overcorrect or
| | undercorrectl one or more of the iens assemblies.

The lens assembly 10_includes an outef, generally cylindrical '
focus mount 14. The lens assembly includ.es a “C” lens elemen_t 16 |
referred to in the art as a field flattener lens. The focus.motmt 14 is

15 mounted within thé interior of the television set (hot shown) through the
use of a mounting member or coupler 17 and is secured to .the_coupler 17
by suitable fastehers 18 and flange elements 20. The field flattener lens or
“C" element 16 is ﬁxed between the focus mount 14 and the coupler 1_7
and is Ioclated in a centered position by pins 22. The “C" lens element 16
20 is formed from a clear plastic as is conventional in the art and has a convex .
surface 16a facing the CRT 12. |

As further shown in Fig. 2; the CRT 12 is mounted against

coupler 17 by a bracket 23 and spring-loaded féstener assemblies 24, O-

rings 25, 26 are respectively positioned between a'ﬂange portion 16b of



be appreciated that the CRT 12 directs light initially through the "C' |ens
el enrent 16 and then through the respective "B" elenents 32, 34 and 15
finally the "A" elenent 30 before the light and resultin ge i s received
by the television screen (not shown) positioned on a si dg1o Ul; k851 ens
assenbly 10 opposite to the CRT 12. TheS%-ens nount 28, including the "A"
and "B" lens elenents 30, 32, 34 nmay be manually adjusted in an axi al

manner in |eft opidert 9@%nd&ﬂe@oﬁ9£§rlW%néﬁbe\tv\@@ﬁdthenCHﬂ'g‘BZ aBdathé 4 rel ative
to the "C' lens elenent 16.- This is an initial adjustnent typically nade

2l ust ment , COHRIGE] &ncindeBRbRyPar8 oA Erng G ot BPIERt 0P EnP e

fastener 42 received in an internally threaded insert 43 and further
recei ved i CRTM2 farseesiving ddiguididbolant bBs és 2onyentiomal. 10his|apolaniawiler 46
t her ebet ween ext ends through a slot 50 in the focus nount 14. An upper

insert 43 ¥ R Hs tivieTRL¥x ¢hén 8EbRctaditde menber
during rot gét?lg?) %ﬁ&ra{ljlj ust ne @Q cﬁa@%ﬁut gsrseg*nggl y 44a, x44 is Fgosene

allowing the focus nount 14 O rotate . relative to 3 h_, ns, oo qt 5 28. As
shown i+ Fil§MPErayie copgge s RTERBL IVenting GRLeRER APLHIMETYBR e rel ati ve
to the axis 52 (Fig. - 2) of the lens assenbly 10. Therefore, as the focus
nmount 14 i sdefotadsing effeet bastelher insert 43 noves al ong the axis 52 and
t hereby noves the | ens nmount 28 and | enses 30, 32, 34 along the axis 52

ei ther toward or awaydio tﬂ&%l@ﬁﬁ%ﬁ@}’ﬁﬂé’h@%&ﬁﬂf@c@l'rrésc‘éhrea of 10

rotation. Once the pr oper ocus as been set 1n this manner, the nut
R LN RIFIS I S S
“B" element 32 which is closest to the “C” element 16 is formed from clear
10 p_lastic as is the “A" element 30. The large.r, centrally located “B” element
34 is formed from glass and provides the majority of the positive
magnifying power to the lens assembly 10. Referring back to Fig. 2, it w.i.ll
‘be appreciated that-the CRT 12 directs light initially through the “C" lens
element 16 and then through the respectivé “B" elements 32, 3.4 and
15  finally the “A” eleﬁwént 30 beforé the light and resulting image is received
| by the television screen (not shown) positioned on a side of the lens
assembly 10 opposite to the CRT 1-2.
The lens mount 28, including the “A” and “B” lens eleménts
30, 32, 34 may be manually adjusted in an axial manner in left and right
20  directions as viewed ianigs. 3 and 4 relative to the C lens element is.
.This is an initial adjustment typically made at _the factory during th.e
" manufacturing process. To facilitate this adjuétmeni, a fastener assembly
40 comprising an externally fhreaaéd fastgnef 42 received in an internally

threaded insert 43 and further received in a nut assembly 44a, 44b with a



As further shown'in Fig. 4, after the television set has been in wuse for a
continuous period of tine, heat fromthe CRT 12 wll cause the 15 "C' lens
element 16 to distort fromthe position shown in dash-dot lines to the
position shown, in exaggerated form in solid lines. Thal1idUL 208 "C' |ens
el ement 16 wiII deformor distort in aqgdirection toward the CRT 12. Thus,
If the "B" lens elenents 32, 34 remained in the position shown in Fig. 3,

the respectjiye sﬁ%ﬁﬂ?%el‘é‘b %g@% {m%ugﬁa LRAS @ e Bt S @motiht 34 and

the "C' lens e ent an the distances initially
set through t he use of fastener assenbly 40 tq obtain praoper focus The
proj ect'ed ifagénouPpaidnagit dend %%Fy”?%?ﬁct@!‘tﬁ én‘bgé%tﬁ@ebl W?%‘E"plﬂ'@c"%éﬁﬁensat e
for the effects of heat induced. distortion or other optical property

changes of TQU&' rfembet rdurigerstatiorid adjistnienits Tineinut 28sembhodAad42b i3UL
2005 -1 1-froma material having-a different coefficient of thernal

expansi on %@nﬁgla@%%ﬁgqhé m&%& %o k@ta@%frélgﬂ%a% theNEnPPhéd@n of the

| ens nount ens €l enmen m)ves to the right as’
shown in Fi so that _the L, and L2 distances are .ai ned a

cons sent 285 AsHOMTe T5Fig: O the 668 &9 egtanela 1 8 ST RETRHIAUIER SPEE. s
Thus, the portlon of the lens. nmount 28 to the right of fastener assenbly

40, as shovelative kb @he 4xis 5B¢Fllgal2|) wf akpdertts assembly £6. t Tharkéorej ghtthand
carries lens elenents 32, 34 fromthe positions shown in dash-dot lines to

the posi {1 G58,CRRy 12, 86k flea! IReFastbr ASchr 28 Shorss spdtgepliy ge | ons

mount 28 i roma |c maerlal ving a
NDSt pr ef epBATtyerebNanpUBRIEhe %%o&&‘f 28 i tnos i 52188t na 40 LS ©
polycarbonate while the | ens
52 either toward or away from the CRT 12 depending on the direction of
10 rotation. Once the proper focus has been set in this manner, the nut |
5 assembly 44a, 44b is tightened and the distance between the respective
“A" and “B” lenses 30, 32, 34 relative to the “C” lens 16 is fixed. |
As further shown in Fig. 4, after the television set has been in R
use for a continuous period of time, heat froﬁ the CRT 12 will cause the -
15 “C” Iens.element 16 to distort from the position shown in dash-dot lines to
the position shown, in exaggerated form, in solid lines. That is, the ”_C”
lens element 16 will deform or distort in & difection toward the CRT 12.
Thus, if the “B” lens eieme_nts 32, 34 remained in the position sHown in
Fig. 3, the réspective distances L,, L, between the “B" lens elements 32,
20 '34 and the “C” lens element 16.Wou|d be different than the distances
initially set through the use of fastener assembly 40 to obtain proper focus.
The projected imagé on the screen may therefore become blurred. To

compensate for the effects of heat induced distortion or other optical

property changes of the “C” lens element 16, the lens mount 28 is formed



nmount 28.is formed fromunfilled pol ycarbonate. The refocusing distance
ranges fromaround 0. 1.0 mmto about 0.15 mmfor the projection 15

tel evision | ens assenbly 10 shown assuming a tenperat urf i\ﬂﬂ-t regi on of
the "C' lens elenment 16 of about 60C 65C when the tel ev gi has been
I n pontinuous operation. Figs. 5A andipB illustrate one of many possible
alternative enbodinents of the invention in the formof a | ens assenbly

100 Lens frofh BS3AENRYhaiy 2N HUAAR URIALIERT of QREANEPEBarklh (COEALY

affixed to a suit € supp ure an 1 nner | ens nount.

Focus mount 102 and | ens npunt 106 are each pr,eferaRIy c%/l i ndriigl-, but
more gener&anythe:fgsus srount ta e Pagifylaly taa Poiiien PTENEJRBF MR MafCaxi s 108.
Lens mount 106 is received within focus nmount 102 and is secured thereto

by t hr eadshgldingihe2@5lend ZertdfisvB2,ch4 ahbowe toljtius righn tashetiorerin Hige 4 el ati ve
axi al positions of focus nount 102 and | ens nmount 106. This noves | ens

nmount 106 t owe d AT, | : Lt g i onponent
such as a %)Or@ﬁ]qhgg'éeai@}l@ ql%éa%?g%glrr% ey yé&shg\%r? “?E]Stgﬁggg %?E\Q%I]éé 5B. The
initial focus 5 position of lens nmount 106 is |ocked into place using a

| ocki Ry riwhtheae opginelly isehas shguimit Fign Sendhed2tN&POFHRILST HoRiiNS102 and
threads onto Iens nmount 106. A series of lens elenents 116, 1 18a, 11 8b
are secur gfount 2Bitd therrightwirfasteder asserably 40shgstdvamih Eanf4d,gured to
achieve any desired light or image transm ssion purpose.. The :

conf i gur aty 3l 0, A G | poil=a ngsel ement s
116, 1 18tatb8'?“i®§§k§%od\]/sma'fqgerefegﬁé tﬁ?é%féﬂogb%ré ?gﬁﬁ% In .gﬁ{/s #?’mgfli ng
sense. An outer "A" lens elenent 11 Ba and an outer "B" lens elemnent 1 18b

may be f Orffﬁ;'q)'l‘bﬁ pesitions shown in dash-dofc lines to the pqsitions shown in solid
lines. In the preferréd embodiment, the lens mount 28 is formed from a
10 plastic material having a CTE of 6.75 x 10%cm/cm/C, while the focus
~ mount has a Jower CTE of 3.22 x 1 0®°cm/cm/C. Most preferably, the focus
mount 14 is formed from a 10% glass filled polycarbonate, while the lens |
mount 28 is formed from unfilled polycarbonate. The refOcusing distancé
ranges from around 0.10 mm to about 0.175 mm for the p.rojection
15 television lens assembly 10 shown assuming a tempefature in the region of
the “C” lens element 16 of about 60°C-65°C when the television set has
been in continuous operation.
Figs. BA and 5B illustrate one of many possible alternative
embodiments of the invention in. the form of a lens assembly 100. Lens
20 assembly 100 includes an outer focus mount 102 rigidly affixed to a
suitable support structure 104 and an innér fens mount 10_6.. Focus mount
102 and lens mount 106 are each preferably cyfindriéal, but more generally
tubular in shape, and ex‘;end along a longit'udinél axis 108. Lens mount

106 is received within focus mount 102 and is secured thereto by threads



pl astic material, such as acrylic. The remaining "A" and "B" |lens el enents
1 16 may be forned fromglass. Suitable retaining elenents 120 are used 15
to secure the "A" and "B" lens elenents 116, 1 18a, 1 18b in place within
| ens nount 106. This | ens assenbly 100, like the first ef@todup=28g is
illustrative only and may be changed inqternms of configuration and
materials of construction according to the needs of a particul ar

appl i cati on.q fqgvhiaé*ahg\bv@ﬂéﬁé@ﬁmgg%b%uaw £xi8f pbsifienassienly and 20

respective distances I'I'l'ustrates the heated cond| tion
(for. exanmple, 60C - 65C) in which ."B" lens element 11 §g has rted
(in exaggemaeent 162 gnddansananny 1Qfvar iy maviestlpas APYRY i ng

el enent 112. Under typical circunstances; this would change the d| st ance

LI and ther eRyapalopntil hhénﬁt't&igordr @nefﬁ&@cmeeptepebtasdalphisnugh | ens 21
JUL- 205 -13- assenbly In accordance with the invention, however, |ens

nmount 106 is for | C a h ess
than the - m&EEFT &F?&?ﬁ“ﬁ&%@?ﬁ@ﬁ%ﬁ% B(ﬁas éﬂ%%@gxaxﬁ?qglt%gggjémunt
102 may be formed froma plastic material such as Cycol ac KJWaval | abl e
from5 Genepgsitireet leps nppuryt 106 is [mokedfinta E'acﬁ’éésé'é%@d% g ragd Yavi ng a
CTE of 11.2 x 10'5 cmicnm C AIumnumhasaCTEof 2.4 x 10'5 cmcnm C.

Thus, f OCUWﬁmeﬁeaiﬁa?dihéﬂ a@¥RaNM I3 eNfsdipP@ouns tTOR tndethidytst onw | engt h
L2' from its original Tength L2, as shown in exaggerated formin Fig. 5B.

This will carr Ien ung 1 t e left Vi e [ | t hat
10 di st ance? nsy@&gg ’étﬁ??'ggroq&%rgst glﬁ@{eequs] 1q’h)({av?$gsﬂl15 bgare?% %
di stance between the outer surface of "B" lens el enent 118bh and Ilght

transm tti nyithin lgmmoamt A§Geandrara dﬁs@Qecﬂ)laéﬂé?Qﬂf’%Prgg595130(%\’95@.% or

changes only
desired light or image transmission purpose. The conflguratlon design

10 construction material, and number of lens elements 116, 11 8a, 118b
shown 'ther.efore are not to be taken in any limiting sense. An outer “A”
lens element 118a and an outer “B” lens element 11 8b may be formed 61‘ a
plastic material, such as acrylic. The remaining “A” and “B” lens elements .
1 16.may be formed from glass.‘ Suitable rétaihing elements 120 are used
15  to secure the “A” and “B” lens elements 116, 118a, 118b in place within
lens mount 106. This lens assembly 100, like 'thé' first embodiment, is -
illustrative only and may be changed in terms of configuration and materials
of construction according to the needs of a particular application.
Fig. BA illustrates the unheated state of lens asserhbly and |
' 20- respect'ive d-istanc‘es L,, L,, Ly Fig. BB illustrates thé heated-conditiqn (for
example, 60°C - 65°C) in which “B” lens element 118b has distbrted (in
exaggerated form) outward_ly toward light transmitting or generating

element 112. Under typical circumstances, this would change the distance

L, and thereby potentially distort an image being projected through lens



slightly. That is, L, equals or approximtely equals L1'. It will be
appreci ated that under heated conditions, any novenent of lens 1 18b to 15

the left, es viewed in Fig. 5B, will be beneficial to the %I |n§$ii|nage
transm ssion through | ens assenbly 100 even if the origing UL ance is
not fully achieved. Wile the present-i@aventi on has been illustrated by a
description of -a preferred enbodi ment and while this enbodi nent has been 20

descri bed gs8emBiR106! ahlaccbidanteN@ithtthe invédiitn, Ao wbvér dedP Bhowant 86t 0
restrict or in any way limt the scope of the appended clainms to such

detail. I tiopal] advant ages, and ,nmodific tlons appear to
Chose ski f e 3t ndvarRet $ien 2 R B Py BE 8 Th IS PRt Bh may be
used al one or nuner ous conbi nati ons dependi ng on the needs and

prefer encermteflaltfrmemmg fadus2aoent 102. usethis ekamphasfasctisrmauntd &2 piayon of
t he present I nvention, along with the preferred nethods of practicing the

present | BUSlhd ifiin SHSIBERL etk on SPCSKBIac kDWbOHﬁ’éBlé(lindZntl sel 1 shoul d

only be define e appende cl al s rein we clarm

1. A lens _asse ed t ted i.n an en onnent ect to

t enpePat uﬁé”&'f?én%%pt”? %gaqt@ﬁsggé%%aémqsﬁ% BRYRE A &ﬁjt Qbul ar | ens
nmount. having an interi.or and an exterior and forned 5 froma materi al
having a fili23x t@REfi/cinddt Aluntimemiteds @XPEnsf @4 X 11 05tcrafmnAR.cdifwsl, enses
nounted along an axis within said interior of said | ens nount,

focus mount 102 will expand from support structure 104 to a length L,'
frorn its original length L, as shown in e:caggerated form in Fig. 5B. This
“will carry lens mount 106 to the left as viewed in Fig. 5B such fhat
10  distance L; becomes a shorter distance L;'. The result is that the distance
_ between the outer surface of “B” lens element 118b and light transmitting
or generating element 112 preferably stays the same or changes only |
,elightly. That is, L, equals or approximately equals L,". It will be
appreciated that under heated conditions, any movement of lens 11 85 to
15 the left, a.s viewed in Fig. 5B, will be beneficial to tne ultimate image
- transmission through I.ens assembly 100 even if the original L, distance is
not fully achieved. |
While the present invention has been illustrated by a
| description of a preferred embodiment and while this- embodiment has been
20  described in some detai], it .is not the intention pf the Appiicants to resfrict _
or in any way limit the sc'ope of the appended claims to such detail.
Additional advantages and modifications will readily appear to those skilled

in the art. The various features of the invention may be used alone or in

numerous combinations depending on the needs and preferences of the




a generally tubul'ar focus nmount coupled to said exterior of said | ens nount
and forned froma nmaterial having a second coefficient of thernal
expansion different than 10 said first coefficient of thermal expansion,
and adj ustnment and | ocking structure coupling said | ens @qugyy taggsai d focus
mount to allow said | ens nount to be noved relative to said focus nount

al ong said axis and then locked in position to provide an initial focus
position of said first and second |enst$, said first and second | enses
carried along said axis on one side of said adjustnment 15 and | ocking
structure, wubar eThis habtheensatidsdriptiin ehthesprsedt inshior)alendeeith kreked in
the initial focus position and the |ens nount and focus nount are subject
to tenperat 2 1 Lal i ti.ons,.of said |ens nount and
sai d Tocus. ProreedRiRnale'8s phebtitind Tnd i eben® eI 8 Ve RN second
coefficientg of thermal expansion to nove said first and 20 second | enses

t oget her r e’ﬁamex\/er: ednyentiy seiheheuldanly bewdefinest bydherappepdadnew f ocus
position. 2. The lens assenbly of claim1l, wherein said adjustnent and

| ocki ng st raisime, evhéneirt iher claionpri ses a fastener assenbly with a first
portion directly coupled with said | ens 25 nount and a second portion

ext endi ng through and novable along a slot in said focus nount to nove the
|l ens mount to the initial focus position and including a | ocking elenent
securabl e on an exterior of said focus nount to | ock said | ens nmount at the
initial focus position. 30 3. The |lens assenbly of claim1, wherein said
adj ustnent and | ocking structure further conprises a threaded connection
bet ween said | ens nount and said focus nount .21 JUL 2005. 16 and a | ocking
menber on said | ens nount and novabl e between | ocked and unl ocked

positions to selectively fix said lens nount at the initial focus position.



4. "The lens assenbly of claim1l, further conprising a third | ens nounted
along said 5 axis and including a convex portion which is curved away from
said first lens, wherein said convex portion distorts away fromsaid first

| ens when heated during use and said first and second |ens tqagtically
nove toward said third I ens as a resultjsof the first and sgioﬂg'
coefficients of thermal expansion. 10 5. The |l ens assenbly of claiml,
further conprising a liquid coolant contained therein, said |iquid cool ant
having a refractive i ndex which changes when subject to the tenperature
change and.wher&i lens hasserablyf edamgedrdei be omowmsted sins an nemoronewnt rggbfeot to

def ocussi ngmvxlm ch occurs afPB res Lt of the change in said refractive
i ndex. PeARIre ehrnse,Lhe AR gssSPbLY CAMRTSMB\her ein said first coefficient

of ther mal ex pamgéreeauy ﬁlbtilag hefs hbavt 1Rk &P aRabrear§ 4d extenbr aid tigeqal
expansion. 7. The lens assenbly of claim®6, wherein said first coefficient

of t heBrralfram pamaserisl havigg atfirstepstficiens of themsaltexpansion, han sai d second
coefficient of 0 1.
wher ei n one of ftér Fa&?seeﬁ&??&%e Hlouélgdglo(il-gha% Aﬁ?%luﬁfg’\'ﬂg %teﬁ (gf rom pI astic

ocus noun ['énsS  no
and the othelntof said focus nount and said lens nount is formed from
netal . 25 9. The | ens, assenbly of claim], V\/nerel n sai f ocus nount g

said | ens nount? g§nera ]é’aféhm?’bWBﬂnﬂuﬁ?ﬁ%p@ttpém 1¢xterigy of jsaiddengsmap| apd of
claiml, 5 nggﬁgdrﬁeﬁﬁaa Hla{eeapﬁa @%@ﬂﬁ D eflicnP BAtHARHA ex ?é&loﬁﬁ?ﬂrefnﬂﬁ’éﬁd from

nmet al . ens assenb aim1l, wherein sald | ens nount and
sai d fl@cussaitfirst c@fﬁclemaxfhhcgmam:qjahgaommhdndr ical. 17 21 JUL 2005 12. A
projection tel evd]l?sltrggntl aei\1 Sloc Slrslge rsT;Dnlléiure cmelpimg san lens mount to said focus mount
to allow said lens mount to be moved relative to said focus mount along said axis and
then locked in position to provide an initial focus position of said first and second
lenses, said first and second lenses carried along said axis on one side of said adjustment
15  and locking structure,
wherein, after said first and second lenses have been locked in the initial focus
position and the lens mount and focus mount are subject to temperature change, the
relative axial positions of said lens mount and said focus mount automatically change as
a result of the first and second coefficients of thermal expansion to move said first and
20 second lenses together relative to said adjustment and locking structure to a new focus

position.

2. The lens assembly of claim 1, wherein said adjustment and locking structure
further comprises a fastener assembly with a first portion directly coupled with said lens
25 mount and a second portion extending through and movable along a slot in said focus
mount to move the lens mount to the initial focus position and including a locking
element securable on an exterior of said focus mount to lock said lens mount at the

initial focus position.

30 3. The lens assembly of claim 1, wherein said adjustment and locking structure

further comprises a threaded connection between said lens mount and said focus mount



a general.ly tubul'ar | e&ns nount having an interior and an exterior and
formed froma material having a first coefficient of thermal expansion, 5
first and second | enses nounted al ong an axis within said igéer@gr@@f sai d
|l ens mount, a third |l ens nounted along said axis, said thi dapt ed
for mounting adjacent a |ight source, 1§ generally tubular focus nount
coupled to said exterior of said lens nount and 10 forned froma materi al

having a @ﬁ%{%cﬁ?xﬁ%#xﬁb&% Qlid iéﬁ@r gﬁ@ma@ &t&ée%rﬁ%&edt Danunisaled first

coefficien expansi on, ust nent and ng structure
coupling s;msmohetvssemumlytfmmadléné moust atﬂlmmtlal fwuslpésitiwt. and second | enses
carried along said axis on one side of said adjustnent and | ocking
structure, and said adjustnment and | ocking structure being operative to

al l ow 15 sqid |’Prﬂ§leﬁ@é&@ém5]9 JTR1AMME durftRk eérhyﬁslﬁg)a aﬁmeﬁm@;ﬁnte@umhg@mng
said axis and then |ocked’in p05|t|on to provide an initial focus position

of sai & fiaxdis ammninckidingradcdnynx pertionevhich isecureedsaway fromnrsaid st lengvsheséin,

after said fjrst and secpond._| enses have e.initia cus
o5 ti on o3 Sver BReRRRErs ERAE ReBREa AR Tens IR haad ing sb o hBce® by
the |'ight fidParkiodecerdl lehsdsthutodidicaly fovailyiraauid thidd Mnsaldtaaie®ili 6@the firstove
relative to each other to thereby nove said first and second | enses

t oget her radseeand cogfiicignts afthermalexpansied- | ocki ng structure and to said
third lens to a new focus position as a result of the differing first and
second coefficients of thermal expansion. 25 13. The projection television
| ens d€9senfal y oTheleas mséeanlyMrcdhim 4 aifudtier rcompaisitig $équchnmirmd
nount ed for npve | at i to salgthlrdlesalon S usi.ng

sai d adj usHfiEHb 53 BanisEsqotept Sevige a e actiyh dnder eSPhFy lﬁg}eq%the. ght

source. 14, TBenpE Odh%.ﬁ% Qi'ﬂdt \‘?vhé‘r\éins RN nbw nﬁmﬁ§ zﬁgf@ilo}i akisf 8l %I]I‘g@tl ?Jre' n

said first and 30 sec | enses nove away from sal d adj ustnent and | ocking
structure @‘fmmssmgi“dhldlmwurs as a result of the change in said refractive index.

15 6. The lens assembly of claim 1, wherein said first coefficient of thermal expansion

is higher than said second coefficient of thermal expansion.

7. The lens assembly of claim 6, wherein said first coefficient of thermal expansion
is at least two times higher than said second coefficient of thermal expansion.

20
8. The lens assembly of claim 1, wherein one of said focus mount and said lens
mount is formed from plastic and the other of said focus mount and said lens mount is

formed from metal.

25 9. The lens assembly of claim 1, wherein said focus mount and said lens mount are

each formed from plastic.

10.  The lens assembly of claim 1, wherein said focus mount and said lens mount are
each formed from metal.

30
11. The lens assembly of claim 1, wherein said lens mount and said focus mount are

each generally cylindrical.



mount is.heated by the |light source. 18 21 JUL2 O 15. The projection
television | ens assenbly of claim 12, wherein said adjustnment and | ocking
structure further conprises a fastener assenbly with a first portion
directly coupled with said I ens nmount and a second portion extending

t hrough and novable along a slot in sai® focus nount to nowe (g 2088's
nmount to the initial focus position and 5 including a | ocking el enent
securabl e on an exterior of said focus nount to | ock said |ens nmount at
the initial focus position. 16. The projection television | ens assenbly of
clai m 12, Wher elArprepctior telavisiorclsas adseimblyt confpristigr mal expansi on i s hi gher

than said second coefficient of thermal . 10 expansion. 17. The projection
el evi oi on' I enss Ae0gaby Juisitir B el Bayiad dn RBAPE oR any eerd i PbREA o
thermal expafisd Matetial Rdvingatst boeTfitiehsT thérgfatexpgafisibnsai d second coeffici ent
of thermal expansion. 15 18. The projection television | ens assenbly of

claim 12, wher efirst @né segonddenses geamntedglong an guisswithin| saidsingesipntofisaids lspsred

from pl ast'}n%u d the other of said focus nount and said |l ens nount is
formed fromnetal. 20 19. The projection television | ens assenbly of claim

12, wherein said thid¢ Usnsrenvuintedasiong aaid heRS sdid uhird dess addpted dormaduhtingm
plastic. 20, The E)_ro' ection television |lens assenbly of claim 12, wherein
sai d f ocusadiaest a lightPoytsed | ens nount are each forned fromnetal. 25 21.

e 72 2, 0 AR 58 5608l 6 S0l GELR Tl I <
10 formed from a material having a second coefficient of thermal expansion different than
said first coefficient of thermal expansion, and
adjustment and locking structure coupling said lens mount to said focus mount,
said first and second lenses carried along said axis on one side of said adjustment and
locking structure, and said adjustment and locking structure being operative to allow
15  said lens mount to be moved relative to said focus mount along said axis and then
locked in position to provide an initial focus position of said first and second lenses
relative to said third lens,
wherein, after said first and second lenses have been locked in the initial focus
position and the lens mount, said focus mount and third lens are heated by the light
20  source, said lens mount and focus mount automatically move relative to each other to
thereby move said first and second lenses together relative to said adjustment and
locking structure and to said third lens to a new focus position as a result of the differing

first and second coefficients of thermal expansion.

25 13.  The projection television lens assembly of claim 12, wherein said first and
second lenses are mounted for movement relative to said third lens along said axis using

said adjustment and locking structure, and also upon heating by the light source.

14.  The projection television lens assembly of claim 12, wherein said first and
30 second lenses move away from said adjustment and locking structure after said lens

mount is heated by the light source.



22. The projection television |lens assenbly of claim 12, further conprising
a liquid 30 coolant contained therein, said liquid coolant having a
refractive i ndex which changes when heated by the Iight source and wherein
the new focus position assists in correcting for defocussingamhijgh 2gFurs
as aresult of the change in said refraggtive index. 19 21 JUL2C05 23. The
projection television lens assenbly of claim12, wherein said third Ilens

i ncl udes & sconvppe RRGCHOA wiRli gfi')n' lt'i,nsC syl f?‘fié{laﬁﬁ q9 fblﬁ isfliﬁtad!ilf'sﬂﬁent

wher ei n sa| d convex portion distorts away from sai d Irst 'ens”when heated
duri ng useandridcking skrdatumtfuﬁharmbnmrsmd fdstenseasserablyrmaith adir*t;pm@medir@ﬂar d

said third le der. the effect t he and (o oe |C|ets of
Cher mal . eiRERoH: 24 s FiBf anf scireond BOTonoTTAHYE TECUFLAN B1OBPE m 12,
wher ei n sadl@h% ablodin sanisfdcﬁs moRABInéVe the T8AE Biduat tohE @ﬁltlh‘lﬂ@@ﬁ%&loﬁ and

di stortion defocussing effect when heated 10 during use and said first and

second 5l emgelgdmataalmkmgaalmenm@@n@hie oneannaiferics afsaidpfesns mennt to loknseidsat e
for the d| %1 {n%r]‘m SIPItIA\V\E%{lEBQSl@(; adjusting the focus of a projection

tel evi si on lens asse 't udes a general ly tubul ar focus nount, a
general ly tubular |ens rmunt coupled for 15 novenent along an axis rel ative
to the focus mount, at |east fjrst_ and second | enses _carried by the | ens

mount al onkf-t hel Bicinsojegtiamtelgvisions len upssemblyl g gcleine 1R Wherehy sa@d, gt nent
and | ocki n&ﬁ PRt oF ﬁleﬁﬁglplﬁfﬂlﬂsﬁﬂeis A tsaldO sd ﬁdf&%l’%léﬂ?%}{ thebB® first

and second lenses carrie ong the aXis on one side of the adjustnment and
| ocki 1§ se¢xpandion.e, and the | ens nount and focus nount fornmed from
materials having different 20 coefficients of thermal expansion, the

met hod conprising: noving the focus nmount and | ens nount relative to one

anot her al png tge GfbRctich té‘l@i/iﬂlﬁ)h 18 AsbimblyP@si Sla 1, Whereld 'sald anst
second lenses into an initial focus position relative to the third Iens,
coefficient of thermal expansion is at least two times higher than said second coefficient
of thermal expansion.
15
18.  The projection television lens assembly of claim 12, wherein one of said focus
mount and said lens mount is formed from plastic and the other of said focus mount and

said lens mount is formed from metal.

20 19.  The projection television lens assembly of claim 12, wherein said focus mount

and said lens mount are each formed from plastic.

20.  The projection television lens assembly of claim 12, wherein said focus mount
and said lens mount are each formed from metal.

25
21.  The projection television lens assembly of claim 12, wherein said third lens is a

plastic field flattener lens.

22.  The projection television lens assembly of claim 12, further comprising a liquid
30 coolant contained therein, said liquid coolant having a refractive index which changes
when heated by the light source and wherein the new focus position assists in correcting

for defocussing which occurs as a result of the change in said refractive index.



heating the focus nount and the lens nmount with a |ight source, and 25
automatically adjusting the position of the | ens nmount and the first and
second |lenses along the axis to a new focus position by thermally
expandi ng at | east one of the |ens nmount and the focus rmuntszt{ghgt' to
t he other using heat generated by the ljgght source, the fir ond
| enses noving together along the axis relative to the adjustnent and

| ocking structure and to the third lens. 30 26. The method of claim 25,
wherein automatically adjusting the axial position of the |ens nmount and
the first 2hd sEoopobjéationeslelisidnhiens assgortly @f cldh J2) whaeh 2Gd tthied dedsl y

expandi ng | f ocus nount to a eat er tent .than th ns unt. 27. The
ot b1 ect | oriTPBAES ALPBRET SRR SBRBI GVl AR FomABHoRRt dey WepL} siid

coef fi ci engonvet pbhRhMdtoRX BREN (ot dafd FRMBnstWiRA Ifkdled Reingnde aREtLihgirgnt of
thermal expansion. 5 28. The projection television | ens assenbl claim

of cl
12, whér ei #ndssgrend lanse aptomatically mave toverdgaid iyl fens undenthmeffecy gi[ the st
proj ection_t ViSi . I f.claim12, wherein said first 10
coefficien dﬁ%@qd}dﬁo‘é@?&%ﬁi%gﬁt@?@@ie@ SW/gl'r than said second coefficient of
thermal expansion. 30. The projection television | ens assenbly of claim

12, wherein said first and second | enses are carried along the axis.
bet ween sattl adfRespiessstion ieleyigiopilens assembly afeclaim hhgvheseia said third lepssisso

that said kel A naRaandulien SERABNE ol AUBRS B IBHE LASISRR naRlad | ons

nmount and focus nount autonatlca nove ative to e her. he
met hod Oof duraigm&5 andviseidefirst cantl oseaond: ddrsys adjormtically noweatoi the poysifbéwsn of

irst a cond | enses further conprises:
the lens amoo B mbisald &f thetllSortng. P

25. A method of adjusting the focus of a projection television lens assembly which
includes a generally tubular focus mount, a generally tubular lens mount coupled for
15 movement along an axis relative to the focus mount, at least first and second lenses
carried by the lens mount along the axis, a third lens mounted along the axis, and
adjustment and locking structure coupling the lens mount to the focus mount, the first
and second lenses carried along the axis on one side of the adjustment and locking
structure, and the lens mount and focus mount formed from materials having different
20  coefficients of thermal expansion, the method comprising:
moving the focus mount and lens mount relative to one another along the axis to
adjust the axial position of the first and second lenses into an initial focus position
relative to the third lens,
heating the focus mount and the lens mount with a light source, and
25 automatically adjusting the position of the lens mount and the first and second
lenses along the axis to a new focus position by thermally expanding at least one of the
lens mount and the focus mount relative to the other using heat generated by the light
source, the first and second lenses moving together along the axis relative to the
adjustment and locking structure and to the third lens.
30
26.  The method of claim 25, wherein automatically adjusting the axial position of

the lens mount and the first and second lenses further comprises:



20'thermal |y expanding the lens nount to a greater extent th
nmount. 32. The nethod of claim 25, wherein automatically adj
axi al position of the lens mount and the first lens further
noving the first and second | enses together along the axis t
| ens. 20

an the focus
usting the

&ig?@[ @Ft hird

thermally expanding the focus mount to a greater extent than the lens mount.

27.  The projection television lens assembly of claim 1, wherein said first coefficient

of thermal expansion is lower than said second coefficient of thermal expansion.

28.  The projection television lens assembly of claim 12, wherein said third lens is

carried by said focus mount.

29.  The projection television lens assembly of claim 12, wherei

in said first

10  coefficient of thermal expansion is lower than said second coefficient of thermal

expansion.

30.  The projection television lens assembly of claim 12, wherein said first and

second lenses are carried along the axis between said adjustment and locking structure

15 and said third lens so that said first and second lenses move toward said

third lens as

said lens mount and focus mount automatically move relative to each other.

31.  The method of claim 25, wherein automatically adjusting the axial position of

the lens amount and the first and second lenses further comprises:

20 thermally expanding the lens mount to a greater extent than the focus mount.

32,  The method of claim 25, wherein automatically adjusting the axial position of

the lens mount and the first lens further comprising:

moving the first and second lenses together along the axis toward the third lens.



