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BACKGROUND OF THE | NVENTI ON Projection televisions (PTVs) are well known.
In general, a projection 10 television set or projector includes three

cat hode ray tubes (CRTs), correspondinglto the primary colors, red, blue
and green. Associated with each of the CRTs is a projection |ens assenbly,
which is conprised of a plurality of lens elenents. Overall, the function
of the lens assenbly is to magnify the i nage appearing on the CRT facepl ate
and thereby project it onto a viewi ng screen, which is nuch larger than
the faceplate of the 15 CRT. In a projection television, the inage
appearing on the CRT undergoes significant magnification. For exanple,
typical CRTs used in projection televisions have a dianeter of 3-6 inches.
However, the images are projected onto a screen which typically has a size
ranging from48 to 60 inches or larger. In view of this substantial 20
magni fication, it is inportant that each of the CRTs provide maxi num

brightness or [|ight intensi , r. light intensity is a
reagon why t hree gepar ate c%%oﬁgg?ﬁgéﬁ#w(éwﬁ%ﬁsgm& ons. yI n
order to maxim ze the intensity, each CRT is WO 00/ 68723 4 Novenber 2003

PCT/[1SCO 11018 operated at maxi mum power to produce maxi mum |ight out put
at the faceplate. A cbHSERRUEHIOS cHIMLIGE Perelihel Wt S- Reoviviensl pemlisation, oget her

W th the fact thageRdsiimBe: done2, G ed Man,olﬁgEht?[édtPﬁl ) b‘i’lcg@ﬂa:EE by ned

within an enclosure, results in the generation of considerabl é heat Wi thin

the encl osure. CohBNASSEMELY dwdh I Jodutels ahéhsO50kyethens associ ated with

each of the CRTs may undergo very consi derable tenperature change. I|ndeed,

in projection television sets sold cormmercially and used residentially,
BACKGROUND OF THE INVENTION

Projection televisions (PTVs) are well known, In general, a projection
10 television set or projector includes three cathode ray tubes (CRTs), corresponding to the
primary colors, red, blue and green. Associated with each of the CRTs is a projection
lens assembly, which is comprised of a plurality of lens elements. Overall, the function
of the lens assembly is to magnify the image appearing on the CRT faceplate and
_ thereby project it onto a viewing screen, which is much larger than the faceplate of the
15 CRT.

In a projection television, the image appearing on the CRT undergoes
significant magnification. For example, typical CRTs used in projection televisions
have a diameter of 3-6 inches. However, the images are projected onto a screen which
typically has a size rangiﬁg from 48 to 60 inches or larger. In view of this substantial

20 magnification, it is important that each of the CRTs provide maximum brightness or
light intensity. Indeed, the need for light intensity is a reason why three separate CRTs

are used in projection televisions. In order to maximize the intensity, each CRT is



it is not uncommon for the anmbient tenperature in the interior of the set
to be elevated by 40 Cto 45 C and sone conponents by 90 C. As a result of
the | ens system being exposed to an el evated anbient t emfNeMetither 2009 a
variety of distortions are caused in the |lens system which re8al"USa0adE
thermal Iy induced expansion of the conponenis of the system One
particularly troubl esone distortion, well khown and appreci ated by those

skilled in this aperatel st rhi)@;nﬁrh@bﬁ&hb}brodhﬂéjﬁ&ﬁﬁﬂmﬂﬂ 18hPb ith @R @E f&@ﬁat@r anore of
the I ens el enents, whereby the focus of the lens systemwl ange as the

ambi ent t enper at GP%SEW%?E?%‘%’B%I&“%F@PSWU%P@‘@W @é@ﬁcfh‘ﬁtblrthe Bt tha eaphanfdiie on,
the picture di splaygGh QhoitdiBn SRR iWbddrai RGOSR, Bl &HcFo%gmaﬁ%suqts GEgul L of

defocusing. An illustrative, prior art projection television [ens assenbly
10 is shown in FIEG?BFaﬂPn Oﬁ@ﬂgﬂdmﬂebmmﬂlm thaemul@ Iﬁassequérﬁg,eqablabﬂh&kns The

| ens assenbly 10 and in L.rst | ens el ement
18. As shown, % rsts éc{ég%g%g eerr%}ln f(%cagﬁmv%% g nvef}hcémﬂ??rat?lg eGPrERTe
referred to as acha(ﬁgel kadexdt th pﬂ[}ectlf)n edie)ididredetsepRirct n@r&écx&]@&andusddﬂbé‘idbﬁﬁhl J

t hi ckness, is typi.cally nade lastic and is convex to the CRT 9 an
concave to the PRBdY g? f%f ﬁ’g E*‘I"‘E’r‘?’é‘t SRpErAre in 1y intpRer of dhe sshisrby elsvatedie

first |ens el emeny 40 to45° candvdkd @ehpbaiMepno ccoupl er 19, which in turnis
secured to the CRT 9, and focus nmount 12. Typically, the space 13, defined

by the first |ens el effbffesulor thelens sstsm being cxposed toanctleveied ambpmcmm@ams
filled with a |i gyhshrpnedetibnese @au%%ﬁié%ﬂs%?ﬁem%ﬁb LM#;&%%?% & Space

so-called field flattener. In addition, the quid cont al ne
13 functions to H@G?Pdmanh@apfﬁlﬁmmdmn@m‘ﬂ@ systent. h@nepatiduiarly 1@ubleadingh, i n

turn, typically \ l.ns. (nat. sho or

mexi ni zi ng heat t!dégﬁgo é?v f t‘}\ﬁ@tngnﬁpr A ﬂé’ﬁ rc#ﬂp{g m@%ﬂl{
Novernber 2003 PEfhts8AdndrOtBofGan si m?led’elom'@eflbﬁsteltm{enfshﬁhéraﬁ&héiﬁ)‘é@iﬁi’ltﬂe 188 shown
in FIG 1, the len and 17 are all secured to a

tubul ar menber 2¥°I° S]? &%ﬁn@?f‘gfé‘s Q’Q aﬁ‘%}e%@m@%qafme WAFFERRS-| Shergby.alier samaiousiof a

tubul ar nEnber 18pdigion) thepictues ASpliyed OF e sBIRENWyill tEBSE BSe LA oF4 1S
often referred tgQ as the so-called "A elenent”. Simlarly, the lens '

el enents 15 and $¥°8SiBEe generally referred to as the "B el ements”. The
lens el ement 17 may ben SRERMVE, ipfi8Fart projection television lens assembly 10 is shown in FIG.

1. Asshown therein, a CRT 9 has a faceplate 11. The lens 'assenibly 10 is affixed to
the CRT 9 and includes a first lens element 18. As shown, the first lens element 18,

20 which in the art is often referred to as a “C element” or “field flattener” and has a
uniform thickness, is typically made of plastic and is convex to the CRT 9 and concave
to the image side of the lens assembly 10, The periphery of the first lens element 18 is
sandwiched between a coupler 19, which in turn is secured to the CRT 9, and focus
mount 12. Typically, the space 13, defined by the first lens element 18, the faceplate 11

25 and the coupler 19, is filled with a liquid and defines a concave lens, which functions as
a so-called field flattener. In addition, the liquid contained in the space 13 functions to
conduct heat from the CRT 9 to the coupler 19, which, in turn, typically is provided
with a plurality of fins (not shown) for maximizing heat transfer to the ambient

environment,



as either a so-called "B/C corrector” or the lens elenment 17 may be grouped
together wth the lens elenents 15 and 16 and referred to, together, as
the "B el enents"y As By be seen in FIG 1, the di stancestNevamensi 2062 | ens
el ements 14, 15, 167%%Hd 17 are fixed because they are respect i VeVSVERr ed
to the tubular nenber 20. 10 However, the spacing between the | ens el enent
17 and the first lens el ement 18 may be adjusted by axially noving the

lens cell 20 toward oComsidzyiné fimthed helchi 4s8émbleNs slRM@ME FIG. 118k IMB@Rments 14,
novenment is effected

projection televisgio s are assenbled, this axial fec

to focus the i mige b hare s anee TRt FemPrRedreteged incas adens celhevhipkiial
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own in U'S.

mount 12. An apparatus for 15 achieving such adjustnment Is s
Pat ent 5, 276, 55515 dfiepasferaddo pihg sersdsabiyelenent’s Simidaryethe Zamd cletnents éhanddd |

20 is fixeg withygy ‘ G , Ls then supplJed
to the user. Therée%gﬁglyv%%ﬁe%%:aﬁ fg%i lr%;elét}ﬁééﬁl ifﬁgleégg?lg%tilz ma sbga%tg'%)g%ﬁled
above, subj ect edas eithena si-aillad Yo Canbreant’ ot tajbeis atemest. | 7Thay belgenpedtogekat 16; .

as shown in FIG _1 i cal | s th Xik.mum posi tive power in the 20
system For that wrlﬂélaﬂté%lglj‘s ezeﬁ%%fsﬁ%a?ﬁ% ilg%r?;rtefegﬁd 8??0[35%‘3%? eg\%ﬁ]ﬁ@re’étf ure to
which it will be subpegapte seehaiFIal eBddistiicet Yiveddl thylenBelemafis 0, 3536

whereby it will un o_little istortion as a result of experiencing an
el evat ed t enper a?’&ff ﬁ'fﬂﬁg ause {hey g Frspetively seruredde, the dubwas member Has

significame negaHowevdAWEEpacing berwesh B leR dshbf 18284 hs YIS efebR 1845y b2
consequence, when suanbect ed to an el evated anbi ent tenperature and t%e

heated 25 |i qui dadustedbyarially mpvine the leasrcel 20 trveard er dvenst fofn the fiest lenhelerhiént st

| ens el ement 18 vyl | - ; | ' ] | f-ested .as an
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teaches lens system is, as described above, subjected to an elevated ambient temperature. The |
lens element 16, as shown in FIG. 1, typically has the maximum positive power in the
20 system. For that reason, and in anticipation of the high temperature to which it will be
subjected, that element is typically made of glass, whereby it will undergo little
distortion as a result of experiencing an elevated temperature. However, in contrast, the
lens element 18 has significant negative power, is made of plastic and is quite thin. As
a consequence, when subjected to an elevated ambient temperature and the heated
25 liquid is in the space 13 for a long period of time, the first lens element 18 will distort
and the distortion will be manifested as an increase of the radius of curvature of the lens
and thereby a decrease in the negative power of that element. Without correction, the
result of distortion of the first lens elerent 18 will be a loss of focus of the picture.
Although the invention disclosed in U.S. Patent 4,236,790 provides a

30 mechanism for compensating for lens distortion, the invention cannot be manually



focusing of the lens assenbly with novabl e parts, where a piston in a
cylinder attached to the focus adjustnent of the |lens assenbly to
rotationally move within the cylinder, 5 which in turn adiMevephesdea3t he

| ens housi ng, t SR evi ng automatic focusing by both rot &GV 1HH
axi al novenent. An object of this invention is to provide a construction
and net hod of operation whereby, in a proj éction television | ens assenbl Y,
there is automat jf,CAURENSMR arki%hn ohigBE attbkRal} REuWALAL LGEHSH:a8eA
result of tenperature changes to which the assenbly 1s 10 expos€ed. Thereby,
t he focal |engthcafiplethd Bythes theilensmajembly diedosahih U.BPdtans 4,585, 74506arbed s

ei ther prevented .su ti Anot h lL.ect .l Q. 4Rr.QVi a
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di storti-on of a toahsfdcss aljisanat bk teps asemhiyoal atatidnal i mdSe VARV hOEY I ThiEr,

| NVENTI ON J n acco&%gnce W th the E)referrhed.e odi nent. of the.gfres.en

i nvention,” the TSR MGV WIS PaRTRE Ut SFUEY RS BHCPEHOLFEE & whi ch
carries the A angqthbfatBnaein@aRil sovéndadt | ongi tudi nal ly-fixed during the
operation of the system_ Additionally, at 20 one end of the lens, there is
provided a fixed noundp Agjediof this inveation isip pravids g constrctign; g medhod{of Qregation
position with re . I LEe ; j

whi ch connects t%fﬁ%‘é 31 i@%ﬁﬁﬁ@ﬁgv@? Zﬂtggys F %ﬁlygﬁ%rh%ubr?%%g%ﬁérnﬁ%btg ﬁ%r mal
and structural bhadisottionivdtithoescws as heesweof tempartereshinges odviseh théassernblp is
device itgelf distorts~n.re n re.ch and thereb
noves theﬁﬁ and oséer‘li‘sﬁé r%bﬁéﬁjggocéﬁleé&gﬁ%g}gggieﬁlg mnaolrtmjil rgtt%etqlg%sr?g?cfcﬁs iéoward
or away from t heeifheepretanndd drsubsempiallysediced. r especti vely, increased or

decreased anbient tenperature. .In the nost preferred odi nment , i xed
nmounting site is on t '&66’ Ctlm?wg?afcﬁ‘é&i‘%ﬁ%“@?ﬁg’%? qpﬁ‘@“‘?%?flsar}er\;
assenbly. The tukes &@éxﬁbd%%eﬁebﬁthédi%ﬂﬁti& &1l 8BNE SstornARAW ac8EminB@AB

assenbly, is mounted within the focus nmount, and is connected to the 30
focus nount by a polynmer bar which, at one end, is fixed to the focus nount

and, at tjy WO 00/ 68723 4 Novenbginflky BETHSNVENTEOAS8 5 other end, is
fixed to the AB assenbly. Thereby, when the anbient tefiperature

In accordance with the preferred embodiment of the present invention, the
tubular member in a projection television lens system which carries the A and the B
elements is not longitudinally-fixed during the operation of the system. Additionally, at
20 one end of the lens, there is provided a fixed mounting site, i.e. a mounting site which is
fixed in position with respect to the CRT 9 assembly. A device is then provided which
connects the fixed mounting site to the tubular member. The thermal and structurat
characteristics of the device are selected so that the device itself distorts in response to
temperature changes and thereby moves the A and B lens elements only axially and not
25 rotationally toward or away from the C element in response to, respectively, increased
or decreased ambient temperature.
In the most preferred embodiment, the fixed mounting site is on the focus
mount at the image side of the lens assembly. The tube carrying the A and B elements,
known as the A/B assembly, is mounted within the focus mount, and is connected to the

30 focus mount by a polymer bar which, at one end, is fixed to the focus mount and, at the



I ncreases, the bar expands and noves the A/B assenbly only axially and not
rotationally toward the C el enent. The nmaterial of the bar and |ts

di mensions are ﬁf’%zﬁd such that, in response to expos urNoyem qf g
anbi ent tenperature, e AB5 asserrbly is moved toward the C 6 eRent y an
anount appropriate to maintain focus or sulstantially conpensate for the
distortion of the C el enent. Because of the nature of the attachnent of

t he. bar to the t othat &d. ivérbdio thmmlaswrhi\'r eBhetdbeg, WeBmmmemMretubul ar
menber noves aX|aI ntg ot rotdatlona %&}Q QR I dTH DRAW NGS
Fig. | is a scheH’&f RS SR SXRA L TR AYE AP Pn%Yraf“aﬂ%ﬁ% WWsenbl y.

Fig. 2 is a schermaitichalpi d@asiand € eRflenty Tiavn@tria of ©8 Saifhd @8 binknsighogdyi ng t he
preferred enbodi nent of the invention. 15 Fig. 3 is a perspective view of a

coupler. Fig. 4 F@ecéedpséF}é‘Bé‘etqfs%?°“5§%?)F’%P6€HeW‘éW%Fd ambigpt {RmReEANE: thhdB ens
cell. Fig.55 is gshRbReabIdRoWhe Wed el@mérﬁ'ﬂ? a® Bhburk SpropMaieGh mal@Ge e oM t h
its mating half, forns the lens cell. Fig. 6a is a perspective view of a
thermal bar embodytisigtiallyesompertsaie fasdhe digordan oftheBrelemsnt. t Besaysa obihe e ofi g.
6b is a perspect fﬂ(“h% t wn in
Fig. 6a. Fig. GClth:égaﬁgér?%ng{ e \Flblqtg%v g?lﬁ%%rﬁgeﬁgfchggﬁ legglge @@%%@g. ng
the preferred emdbokir nemberahovehaxialineadnotantati@®llfsi g. 6d is a perspective
view of the thermal bar assenbly shown in Fig. 6c. Fig. 6e is a

si de-sectional view of the thermal bar assenbly shown in Fig. 6d. Fig. 7
is a perspective view of a | ens DESORIPEEON OR THEDRABINGSed enbodi nent of
the invention, Fig. 8 is a fragnentary perspective view of a lens cell
assenbly of the present 30 invention. 4 Novenber 2003 WD 00/ 68723

PCTIUSOO'1 1018 6 Fig. 1 is a schematic side-sectional view of a prior art lens assembly.

Fig. 2 is a schematic side-sectional view of a lens assembly embodying the
preferred embodiment of the invention.
15 Fig. 3 is a perspective view of a coupler.
Fig. 4 is a perspective, exploded view of a focus mount and lens cell.
Fig. 5 is a perspective view of a lens cell half which, together with its mating
half, forms the lens cell.
Fig. 6a is a perspective view of a thermal bar embodying the preferred
20 embodiment of the invention.
Fig. 6b is a perspective view of the bottom surface of the thermal bar shown in
Fig. 6a.
Fig. 6éc is an exploded view of a thermal bar assembly embodying the preferred
embodiment of the invention.
25 Fig, 6d is a perspective view of the thermal bar assembly shown in Fig. 6c.
Fig. 6e is a side-sectional view of the thermal bar assembly shown in Fig. 6d.
Fig. 7 is a perspective view of a lens cell used in the preferred embodiment of
the invention.
Fig. 8 is a fragmentary perspective view of a lens cell assembly of the present

30 invention.



DESCRI PTI ON OF THE PREFERRED EMBCODI MENT Referring to Fig. 2, the concept of
the present invention is illustrated. As shown 5 therein, the glass |ens
assenbly 23 includes a CRT 9 having a faceplate 11. Securdhovemhen@0CGRT 9 is
a coupler 32. Th@ duksiss lens elenent 18 is fixed in the | ens asgeahi¥eid3 by
having its periphery sandw ched between the coupler 32 and the focus nount
30. The tubular nenber 36, also referred te in the art as the lens cell,
is mounted within the focus nmount 30. The lens cell 36 carries,
illustratively, at least two |l ens elenents, 10 nanely an "A" el ement 26 and
a "B" element 28. Pr Efera@%cﬁﬁ‘ﬁoﬁ%Fﬂﬁrﬁ@FEﬁ%Pﬁﬂﬁ(ﬁﬁﬁdﬁﬁ‘ﬁ majority of
the positive power to the grass tens 23 and Is nade of gfass. Also,
preferably, the "A" elenment 26 is made of plastic, has at |east one
aspheric surface, and.corrects.,for aperture d nden r.at.lons,

| ens el ements 26 and E““%teﬁ%-%e‘ﬁ??’ gutr(lJ &5 p\fﬁ%gﬁinﬁl%?ﬁ%naﬁgﬁug@%%'Ig%%{galgs
The |l ens el |l 36h&es, huplay l6s 8@mblt BahadddshalRT Dhaviek shcaiatat e Scocaied on

the lens cell 36 approxi nately 180 rt fromeach. other.. As sho Lo Fig.
o Lhe  pi N 40 BXPBRS TUEMENG bk A B LR ChRORELh 15155 BRSO 245 one
end thereof. They Q&g p&&sﬁxerycsﬁno%a%dle%eéﬁtﬂescogmBg%@dxetf&uemn@). vk Ch
extends radially outward 't hfough focus nmount 30. 20 Wien a | ens assenbly

23 of the type stbulpr embrr g6, alporeferredda e drteniba laps ogll. &) meuntestvithin &i si on
set, as explai nei%cx?sqgo hﬂmﬁ&%&i o4 &Mes‘f‘%l;%z{?igél ,eat 'f’é%{ t@gtl?ns'tcﬁg{ezn ses when

the television i's useéﬂt%‘s’ a consequence, erature o I T st
| ens el er®nt or NaBielyelnddidimienkst 26rmd @488 sleaedt Ao Roefepablyt the [ 'Badentd®B in Fi g.

2, it is distorted, for exanpl tg.a ne 0sltio 8 esul t he
power of the | endSURiHe rﬂgofkﬂioéﬁieiPSSl%Be Orv\?/'% g%ié%%laﬁqggsc?u%@gl? E?ge §ft‘%§ess.
faceplate 11 of AlRe pkdfdrally, thérea™ diEmet e6riythadelo plasieghdshe lehitwnelasphericai ned i n

space 13, decreases. Sinultaneously, as the tenperatur I ncreases,: e two
bars 41 expand. 8@ E ORE Oﬁépeﬁéér BRI B‘F‘gmﬁeﬂ%ﬁ‘ﬁs&ﬁﬁﬁlﬁt%%?ﬁdaghi ch
in turn is fixedyt @xddiEmbdRlewitibhs AdWhseompection with the coupler 32, the
expansi on of the bars 41 consequently noves the lens cell toward the "C'

element 18. 30 The tThefsmarelt e Bips 4 attachyharpty gné which aredaratedon thd t he
length of the bagg i 3k o Ri0HB8883Art MRS BRA bih&0 0 shbbnl il He0D kS0

extend outwardly and are each connected to a bar 41 at one end thereof. The other end

of each bar 41 is connected to pins 43 which extends radially outward through focus
mount 30. .

20 When a lens assembly 23 of the type shown in Fig. 2 is located within a
projection television set, as explained above, the temperature within the PTV set
increases when the television is used. As a consequence, the temperature of the first
lens element or “C” element 18 increases and consequently, as shown in Fig. 2, it is
distorted, for example, to a new position 18a. As a result, the power of the lens unit,

25 which is comprised of the coupler 32, the faceplate 11 of the CRT 9, the “C” element
18, and the fluid contained in space 13, decreases. Simultaneously, as the temperature
increases, the two bars 41 expand. Because the pins 43 are fixed to the focus mount 30
which in turn is fixed to the CRT 9 through connection with the coupler 32, the
expansion of the bars 41 consequently moves the lens cell toward the “C” element 18.

30 The thermal coefficient of expansion of the bars 41 and the length of the bars 41 is



7 selected such that expansion of the bars 41, and thereby the novenent of
the lens cell mintains a spacing between the |lens elenents 28 and 18 such
that focus is m%wb‘ﬁg 9’3 Wien a PTV set containi ng sucH ovesiher 2682np| vy
23 is turned of f EPenperature within the set, and ther ebf TASYHBI%nt
tenperature of the | ens assenbly 23 shown |n/ 5 Flg 2, is reduced and, as
cooling occurs, the first "C' element 18 returns to |ts ori gi nal position.

Sinilarly, the bagletelilsuchherexgasioads the dats Macdnd tirdty@hd mVen@hN& thdIesd defion
and the lens cell assenbly 23.is returned to its original position.

Ther eby, when t h&aAing asspﬁe% betyernbrdertrlenasisn 28 and 18 shibehat fage isanaintrinedhow

be described the yWiRRSPTHCE: %ta@ﬁmgs.ﬁ@ﬁhién@aé&@rﬂﬂ?@?nstt%rrfeﬁ{)ff éQtefr@ fhipg the
| ens assenbly 23 shown in Fi realizing the nost pr Fert ed

enmbodi ment of t ha&ithintbhier.end g@fbmelmbﬁhgfemgerﬁtgrﬂt dfdhs I«mgaeS@Srlbéise~Josu‘hovzmmroupI er

100 whi ¢ch ks des «bh .3 e nann
known to t?]ose sE@?qs}a:aﬁ&?%@ar %3%%%1%5& oup ltras? 700 fng&pép%{ggp tsnoﬁ%iagf a
nol ded plastic rraomlqnaISJrni[gtm thalbhry 41,avliznactied, coisratbtogheingpiphah] postiondnd fhe CRT

9 and includes recei en. a i ed t.0 9, . a bolt
extends through €4EH \f 5‘% ﬁ(ﬁ&b"ﬁg{&tsoﬁglﬂ gqqsgﬁﬂhlfﬁefrﬁ‘@hwp%?tfﬂﬁ
| ocated in eachunsmi®n, kudibpropepl er 100 The coupl er 100 is thereby
nount ed on and sealed _to the face of th As shown in Fig. 3, the

i mge side of the couﬁeé?wﬂbl?“t@rqﬁcﬁ’:?’?‘e@e CP‘Fftr&c@F’r"ééPf‘é%ﬁcd‘B@ﬁPWgtsf% whi ch

i ncl udes a0l edge kg ﬂ&ems@mfzsl@l@whmmgdfm%r1%911;&9@&&1;{0@[&&&&@“ ch may
be used to fill the coupl er 100 with a coupling liquid when final |ens
assenmbly 23 is cempedment offe@veniRg- 112 is positioned on the | edge 108.
Surrounding the circ i each
havi ng an al i gnnent u%}?)ﬁlvn?ggg glgn%giglbgé ggggﬁil%ggfeﬁgqu%ﬁ d?ﬁ%m%% ® The
coupl er 100 showaffixed 1§|ag:RT31mae)nsmuosaJo:ﬂmna¢rammhn antbosklshilled hethparn - Tlmcei Vi ng

apertures 116 ar ert .hei r J‘ tion will

descri bed bel ow. g‘fuﬁ’ “’ég@ﬂE # ftsag‘ggfﬁ?% © PR n&ﬁm‘@b&b&’t‘ﬂﬂ? fy web
149 whi chliferm nar@geceetmmdlmtdmozammmluﬂg radceiafehrhtiet. mxi’entalﬁcreemhe cFJre

| ands 104 are co: pla ar_ and, when t cou 100 i s _nmounted on a t he
| ands face the |?ﬂfgt?é’t§3‘38d%¢mflﬁ}ee gﬁ?cgég%‘ﬁﬁls?s%? ofjthighales 1#75”3"3&

shown therein Isma&w@@@r@pmebo&p?& 1wlnhhcohpllsxeldoh§&ﬁfeup{neﬁmeéﬂ& A QealddSto
typically nmade of a nolded polyner. Extending fromthe | ower or object side
of the face of the CRT 9.” As shown in Fig. 3, the image side of the coupler 100 terminates

in a circular opening 106 which includes a ledge 108. The coupler 100 includes an
20 aperture 110 which may be used to fill the coupler 100 with a coupling liquid when
final lens assembly 23 is complete. An O-ring 112 is posttioned on the ledge 108.
Surrounding the circular opening 106 are upstanding stanchions 114, each having an
* alignment pin-receiving aperture 116 in the end thereof. The coupler 100 shown in Fig.
3 has six such stanchions 114. The pin-receiving apertures 116 are alignment apertures
25 and their function will be described below. In each corner of the coupler 100 is an
upstanding web 149 whicli terminates at a land 104 having an aperture 102 therein.
The lands 104 are co-planar and when the coupler 100 is mounted on a CRT 9, the
lands face the image side of the lens assembly 23.
Referring to Fig. 4, shown therein is a focus mount 120 which, like the coupler

30 100, is typically made of a molded polymer. Extending from the lower or object side of



WO 00/ 68723 4 Novenber 2003 PCT/tJSOO 1 1018 8 the focus nount 120 are
six alignnment pins 122. Located around the periphery of the focus nount
120 at the object side thereof are four mounting bracket st Noembea2R0df

whi ch includes aW°8&®84re 128. Further, the upper side of thePEHEE/HBENt
120 has a web 144, which has a focu5|ng slot 142. 5 In the assenbly
operation, the coupl er 100. shown in Fig. 3 s affixed to a CRT 9 as

described above. Hagesealdofht120RR sHGliRIeRERRs 198, EhG el gﬂ@ff}
shown in Fig. 2, is p03|t|tone osh ti)gﬁjnof tﬁe cougié?ﬁeaﬂm%‘d qj?ﬁ@l peni ng
106 and the convef@cumwmé&o gifthe ohaeck @d%mewpfémdﬁvuammmmg@mkﬂhﬂfeanhof e. it

d h
O ring 112 whi ch Paca skt HanlRETAA KRR B ot S RBEMEARA PO 20 Rt o

mount 120 shown |wetFltg1 wdhch:hamfoeukmgsﬂdst mhe coupl er 100 by |nsert| ng the

al i gnnment ns 122 into _each qf the ali nnen recei pertures 116,
thus bri ngl%lng the focuU8 M %hh?pc?mé‘ogé ??%@feéﬁ%&amm%ﬁ%ﬁa%dmw
100. Thereby, thg deeiribph@sort. TheréARe t}i’ez‘@”(éferﬁehﬁor(%&lﬁ}kﬁéns%éﬁﬂ@&o%tutﬂ the
periphery of the _"C' elenent which was previously positioned within the

circul ar openi ng Hige? éFpostiignadsoncigp pf e caupler 10Q inghe-onssiag dBhend th¢ canves mat i ng
operation, each nptd HGhDRACKSIndd @R hrdl} h&mﬁmu%ﬁ,@?gﬁz&o&&% § cRbPMant

into face-to-face engagfemant wth a respective | e coupl er 100
and each apert ur eopERBS| ﬂﬁ@ablfﬁHmnwyr@tsbnm@tmgmwlsclbrscqutmtTedhjtﬂne ledge

alignment ith a {@s f.on he I 104. . A
passed th\onugh eg@hﬁg%%ﬁg tgggorc{mllﬁlgm%g%o%ﬁ zilggl ar aﬁgwgh@etc% }eéﬂgghﬁe
focus nmount 120 |msertﬁ@t’ﬁexl@hrrtentmﬁselztzameemcfhdflﬁ&akgm&érepm%&m@gaem‘ire@hﬁ@
shows a | ens cell be descr f-FgF in nore detail hereinafter,

the lens cell 130th1‘55 %WS@%%B“SO?‘OWB’:‘T% Fngagemenioith Yiagappias 4 04.30p,
respectively, whiThreahe pRiheral uefdd 10efkrrsumied 100 s withehd SRPh&S bf the

hal ves 130a and 30b are | ocked together by securing a screw into each of

four openings 133.C Iemsnbyhish V@%PRGWQUQI%P&S‘%F‘# wiBinthe girgplas egepipg 18hefithe i n
FIG 5. Insthe asggpbi M)OOfAsaa doﬁ@ﬁu&leé Bftﬂt%%atlh %peritﬁﬂsééh ﬁgﬁﬁtﬂ{ %?éikéécgég ﬁ n,

for exanple, the so-called " ﬁ I ens nts
28, respectivel y,th%lfaé“%ﬁl@.léédzwstbmuﬁ tinte famteffmrengﬂefsraem withta respactive ddod 104 f

on the coupler 100 and each aperture 128 in each mounting bracket 126 is brought into

alignment with a respective aperture 102 of one of the lands 104, A bolt is passed
through each of the aperture 102 and apertureA 128 and thereby the focus mount 120 is
20 fixed to the face of the coupler 100.

Fig. 4 also shows a lens cell 130. As will be described in more detail
hereinafter, the lens cell 130 is comprised of two lens cell halves, 130a 'and 130b,
respectively, which when mated, form the lens cell 130. The lens cell halves 130a and
130b are locked together by securing a screw into each of four openings 133, located on

25 the lens cell half, partially, shown in FIG. 5. In the assembly of a lens cell 130, the
lenses contained therein, for example, the so-called “A” Group and “B” Group lens
elements 26 and 28, respectively, are placed within the interior of a first lens ce!l half,
The periphery of each lens is received in a groove molded in the interior of the first lens

cell half. When the lenses are so positioned, a mating lens cell half is joined to the first



The periphery of each lens is received in a groove nolded in the interior
of the first lens <cell half. When the |l enses are so positioned, a mating
lens cell half i%jm?gg;}gd to the first WO 00/ 68723 4 Noverfipv 2003
PCT/ USQ011tot S'9 lens cell half and the two lens cell hal ves“afré*¥%8ied
together by securing four screws into the fpur openings 133 of the |ens
cell 130. The lens cell 130 shown in FIG 4 i ncludes the conponents which
toget her conpri das t¢iEhagdf akicherted lenvbeltlhatesstaradbelieth eogtheneiyt seanting Toud Serews
referring to the.leps cell 5 half QA sh in FIG 5, there is provided
an upst andi ng suer%B}ef?'frlﬂ’pi’g’ig,sq\ﬂﬁf’t%ﬁ‘eile?sﬁfﬂmﬁt egral part of the lens cell
hal f 130a and is posi TheorgeteANPO ShowiFEh 1. 4 incitdeg tE @AfhenpaniHianoghnd-he | ens
cell half 130a. The support rib 132 conprises a colum nenber 54  at one

end and a recess&ePRAIheRIEErakembodinggat phihe diventioan dhusarefessipgie shedansoell

t hermal - bag ass ‘ i : Wad A g
support rib 132. ﬁ%!a%fgg}oﬁgtiﬁam ggtrhgllgs% s%rﬁb%l}lg/d %6®§%%¢§%§gmg?b tzlié)"tj?h“ﬂ(;r‘h'rI%?ti ar

67 and a boss neiniegral@art of the lona eeli kalf] 1302 aivais positiamad afpaexiB7telyds the middle

col ume-r ecei vi ng S e,.~shape of the col um
nmember 54 and seg{;ﬁéfflpﬁgg%%%gﬁmléﬁgo ur?H}jI?roéttr‘rr%ePzﬁmgﬁ%e\?\ﬁ CPIHmrBFE@?I & 6c.
Further, the thertmk ehdandiretrmsdavhlaioyéd?7 apanbpasie &8l tArpdxphrsiodioz €@rhd) bar

oo ha oo 2 SRS TRRLES, B0 f D Pk bt 8 TR PO €7
col urm-r et@i Vi ngtHegha bEOasaunthly fEcoaRRistsife thmal bAS6 B bokImEthEer 66CIt he boss
menber 64 has a cyl.indrjcal body 62c, which has an interior core 63 that

h
i s threaded. Al sBItgH nbemal bRE7 8512 tRippeEceiniyg fols 58 thea sorzespands Wthe | ange
62, that is int eﬂ{aﬁé oftht Borhige n_ﬁ)ﬁlbémrdngf%cupé?}dﬁéi:é?& theldd biber bk aﬂ}%&lblﬁ g L

has two ribs 61 _on an upper side 62a of the flange 62, ere eac
i s appr oxi mat el yFigg®-6m pri the thermd a6 Tohas e dargeTlaperivoses thatibsiredad sqegrely

o that the ribs el oge kmAtel B AHAh 118 df AT R chARIET bR 2"
corresponti ng sepadsf’] ghaptrs 1@5ted in hewednaba einnnd-rectieint hele 68 landthe afErure(@hown

N L R o
assenmbly 66 is 2ntctioebore 68l tHapis tHieaded! IR, diR RRESS thdcyihdridaCbddB3c Blaradial f
130a via the col Hargéé %S,Ctﬁét‘ﬂ ggegral with the cylindrical body 62¢. The radial flange 62 has two
ribs 61 on an upper side 62a of the flange 62, where each rib 61 is approximately 180°
20 apart from each other. The boss member 64 is secured within the aperture 68 through
the bottom of the thermal bar 67, so that the ribs 61 on the upper side 62a of the flange
62 mate with a corresponding set of slots 65 on the bottom of the thermal bar 67
(shown in Fig. 6b), thus, securing the boss member 64 within the aperture 68 of the
thermal bar 67, shown in Figs. 6d and 6e. One end of the thermal bar assembly 66 is
25 anchored to the column member 54 of the lens cell half 130a via the column-receiving
hole 69, whereas, the end with the boss member 64 is disposed within the interior of the
recessed oval slot 137 of the lens cell half 130a. The bottom side of the flange 62
comes into frictional engagement with the lens cell half 130a where the flange 62 of the

boss member 64 is secured within the recessed oval slot 137. Thereby, when the lens

30 cell half 130a is joined to its mating cell half 130b, one end of the thermal bar 67



hol e 69, whereas, the end with the boss nenber 64 is disposed within the
interior of the recessed oval slot 137 of the lens cell half 130a. The
bottom side of t 05/ ge 62 comes into frictional engagdeNeYRMRGr2808he
lens cell half 1 ere the flange 62 of the boss menber 64 FKUEM &
wi thin the recessed oval slot 137. Thereby, ﬁ,hen the lens 30 cell half 13
Oais joined to its mating cell half 130b, 3 e end of the thermal bar 67 WO

00/ 68723 4 Novent&eren&’:ﬂﬁﬁgztuﬁlﬁauyumdiﬁﬁlﬁad&lde@fft}&ﬂ&% ck0 19 drddi Bgtd o tfeowar ds
the image side of the |lens cell 130 and is fixed to the lens cell 130 via

the col urm menbedens£ell &Gz the cglumpppembsy 34 Simdady. ghe mating flens eelbhalf idbdas a
thermal bar assenfntafific &@&ﬁmf@fj teRudel 1@1@9“& @@r&mné ENaEd dre NRLYES g

| ocked together w th screws that are threaded 1 nto the apertures g
shown in Figs. 5 vigcrws harire thaerdedratosthe fipertuees 433, mhomhm\ﬁxgsmaﬁd@ 4

000 a5 destri bed apova™ Bt B B RLFd Hpre e BB ety Be S oo
120 as i ndi cat ednippnt 128 ismpawedletOhe nodfaleglO@@as debeibbeatsove,ahd lensk%ﬁl 1I38 1s
positioned within the fo hat, .t he boss

posi tioned bel o SEHE ! t@%fgﬁ“’s\ﬂ"fwt ﬁﬁaﬁé“ gty e "§T°6"f14:94‘2n%%'14t ﬁ@e Wéibceil44

The cylindrical hselspbiiéa vaihid the flesmoR Theko fid: RXbRIFSmB 4455 PhaitdaBg ough
the focusing slot 142 in the web 144. A fastening screw 180 is inserted

and t hr eaded i nt §eleHend saewied tithnghe fognsing sletHd? fibe Webré%e?hewlmmk@ﬁﬂ he
outsi de ofpthe fgsussHOMR | e
CRT 9 is activated, the | 'terr?gl%geerl?%}l& g&g’nwnhw gﬁr'%?g% gﬁbééggtulé %%leg P}’kﬂ
the focusing sl o84 &i@tepglg@@rﬁwdﬁ@iwn@ﬂs@@m‘eﬁuﬁeadeldumc thEtlmbmmTconef 63 dfahd las
cell 130 causes | n y. _the se y

focused. Wen f o?:r%sIl ?‘S& g%ﬂ‘ﬁgoﬁ@ég%@ 3n?‘ﬁ‘éﬂ s}g oéﬁ“fii:l e ﬁgﬁrﬁ'&?n
wher eby t he uppewhsi the ORI ishctivatedf thalegecd?l 30fmetyh:e rotE)lBtS Sncmﬁﬁhﬁé eﬁ:‘ﬂx of the

brought into beatin t fri tlona ene th the
under sur f ace of 3%\%%& Z‘%Eﬁpﬁ%ﬁﬁ sed, ‘%%@H‘%‘?W&ggﬁﬁ%ceﬂiéwcweover
the two peds 71 RagiRudiRd Mobdment athtreBORE 86 mayhbt ock . WIREFocid A6RvQf t he
f ocus nount 120. 0 When arrangenent is achieved, it will be appreci at ed

that the |ens cefhe fastinasorew 18P ﬁé&ﬂhte%?q Wherebstbe prResidn Ao thediange 62, 0ftheie of
the thermal bar pssefdbyr &6 bR Enth BeRiiE ROKEL an@ﬁ%lﬁ @r?chgﬂﬂ ehé’aguﬂgn’clvﬂﬂsthgel !

130 via the colum_ nenber 54 and at the other end
undersurface of the web 144 surrounding the focusing slot 142. Moreover, the two

pads 71 come into frictional contact with the inner surface of the focus mount 120.

20 When arrangement is achieved, it will be appreciated that the lens cell 130 is retained
within the focus mount 120 by virtue of the thermal bar assembly 66, which is anchored
at one end to the lens cell 130 via the column member 54 and at the other end to the
focus mount 120 via the boss member 64. As the thermal bar 67 expands due to the
ambient temperature change in the set, the heat energy is directed towards the end of the

25 thermal bar 67 which is anchored to the lens cell 130 via the column member 54. Thus,
the lens cell 130 is only permitted to move axially in the direction of the “C” lens
element.

The details of the structure and the assembly of the apparatus ciescribed above
are illustrated in Figs. 5-8. Referring to Fig. 5, only half of the lens cell 130 is shown;

30 the other half is omitted for clarity. Two of the openings 133, which engage mating



focus nount 120 via the boss nmenber 64. As the thermal bar 67 expands due
to the anbient tenperature change in the set, the heat energy is directed
towards the end wh eédse2325 thermal bar 67 which is anchor ¢uNeRLEs 2008 cel |
130 via the colum nenber 54. Thus, the lens cell 130 is only permtted to
nove axially in the direction of the "C' lens element. The details of the
structure and the assenblall of the apparatus descri bed above are

il lustrated in Finggs oshgothgydratyof thedens gelkiags clerly gwn indlig. SofAlsrrboveisshe el |
130 is shown; 3 ther, . ] |_an

openi ngs 133, v\,hlcgcl:1 gtrfgalrggéanrr&;tall%r?%m% b%%%%ﬁ&lhﬁlon\%aéfyasa;p[arft:gg&g%\ﬁtgggeot her
hal f of the | ens loslctl] hadff €0l Abwhk yersduide of thefeny celbhalAl 3a, sivcassediovaltshe

support rib 132 and.the.cal nenber. 54 whi ch is..nolded as, an i.ntegqral
partoof the 1 end e HHEpER MRt MR SRR iR R A el
130a, a.refessed ceNad0 mHektendinyratfallpomwadatkoughiie hossedmotiar. B4ndrs dakian

positioned in the.interior of the l.ens 5 cell .130. apd extending radially
outward through tVI‘Fé"?fé}E:ee%%’ﬂ‘e L‘Htﬁ_‘}i :‘)Wﬂpﬁ’ﬁi’@‘ ’é‘laﬁ_q%(fc' view of the boss
nenber 64 is shown persRefia¥ah Yo Fif. I71@-shfe of MRIREEA Al ATAIsRighBicklg. S5, the
shape of the slotted hole 137 is significant. Specifi cally, "as descri bed
above, when the [SppafigdyasHesprivedmnbpes. whemthedcas aysemblyid 40 iscpmplete agd fsi ng
used, in response.l:o. g S ekt RE L2t ; : | 10
T30 i 11 axi ally ui PERERSErin ctpodte PRRRR i R Gl olpeldip TSN TAL 1D,
is necesdbry to 1P wil daallymecvevewardthe IR0hYalnedler toadlosouick moverded@f itis n ot her
words, the cylindrical. bod c of the boss ne r 11 bhe fixed to the
focus mount 120 ARrRARAardsdoeo | graBed feBG 3% ot ager MREUBES nember
64 is the part t leglindrisal bedyds2cwif tHeibosstriemiree 64 s4iEkk fnedlto tHedbcud BiduntI20 ahd
permtted to nove axiall i t hi he recessed 15 oval slot 137. To insure
that the |ens celcpnf%oﬁ%ﬁwﬁrﬁ?saﬁ‘ﬁ?%ﬁé,oﬁl{e. OFs b 64 15 the part ?tdi‘/?%‘i..the

el ongat ed recesseds] B redekded d3af Rot1BNDut B pEindittedfto ridve akBNE wikh thekrd@sded

shown with a thermal bar assenbly 66 attached thereon. As shown in Fig. 7,

and as des?ri bed °¥86PE13% He naremat thelipeselld 40 canaxially anqus, ipisgrcastey to

col umm-recei Vi Ng pARGHW forReR tR¥sbEIotag70Ne end of the thermal 20 bar 67.
The size of the colum nmenber 54 and the aperture 69 are such that there is
a Referring to Fig. 7, the lens cell 130 is shown with a thermal bar assembly 66

attached thereon. As shown in Fig. 7, and as described above, the column member 54
extends through the column-receiving aperture 69 provided at one end of the thermal

20 bar 67. The size of the column member 54 and the aperture 69 are such that there is a
tight frictional engagement of the column member 54 and the aperture 69. At the other
end of the upper portion of the cylindrical body 62c extends through the larger aperture
68 of the thermal bar 67. As aresult, when the lens cell 130 is positioned within the
focus mount 120 as shown in Fig. 8§, the lens cell 130 is attached to the focus mount

25 120 through the expansion bar 67 and the boss member 64, which is affixed to the focus
mount 120 by securing a fastening screw 180 within the core 63 of the boss member 64
and tightening the lens assembly 140 with a washer 181 and a nut 182. Consequently,
in operation, the lens cell 130 may move axially, in response to change in ambient

temperature, as functionally indicated in Fig. 2.



tight frictional engagenment of the columm nenber 54 and the aperture 69. At
the other end of the upper portion of the cylindrical body 62c extends
through the larger aperture 68 of the thernal bar 67. ép Yeskar 200§ hen
the lens cell 13YCi%%%@%itioned within the focus mount 120 asPERUS/IS
Fig. 8 the lens cell 130 is attached to the focus mount 25 120 through the
expansi on bar 67 and the boss nenber 64, whil2h is affixed to the focus
nount 120 by securing i L0 0SS
menber 64 -and t|ghte#?%gﬁ?ﬁgﬂ?ﬂﬁg§gg@%%%§@eﬁ%%nhﬂ1ﬁpﬁwﬁ&ﬁ§MQ§1§§mﬁy ’g nut
182. Consequent | yugh-densitypolyettiviens. Inrgsntralendoaslindidasa mayousrlyythe anateaial for then

Fro 2. w0 ool o5 55 RBuLAseeb BRIk ok i Seaffs -8 MrnraskE chet e b
enbodi ment of themtmpa&atdmm;tmhhéthth@?Hhineﬂixalﬁ he fdcas ABoe 1f2m@muhnc@fgoden3| ty
pol yet hyl eSe ener al ﬁan I ndi cat edwpéew ousl the material for the
t her mal 67 | YePerishficegt ‘Pt‘fgfnpelfsﬁtc\f?r FLORiRA °5ﬁ‘ﬁﬁ€§t Gt eemeRiBardt ur e

change and the amdinahgah peweh oFtRMrdsIBmR tyeat eleme! ‘?Jiﬁzﬂfatléfg’recfulﬁ‘éd fcus
mount 120 wi || undergo 5 npvenent sufficient to conpensate for the

distortion of thdetmpise thedistostienphibe 1" elprment { handharrgeltingchsngesn powetdre | ens
formed by that elgifilio e &ilcdlil 8 5rifis Qilch Bfls fnferitiofl b4 Whok BR gk or Ll on

of the "C' elenent 18 an resulting change in po are  evi
those skilled i npDWerlasbemsiethmhd,ﬁhﬂnsdammm wmﬂhe p&inteanfﬁ&ler@fmntahed ththege

in power fas e e pature of the nses
cont ai ned Pn the?e%g ‘91? fd’mo?ﬁ qql?glﬁﬁlggtecgg %ei{} tophociithe leps egll Ha
the extent to V\hmiatmh&tb@mﬁMRTﬂS@lavﬁigﬁbtemeimﬁmﬁdt&cé Ieels BT a Brividdavi ng
determ ned that distance, it iis then a trjvi matter. to detern ne,

knowi ng the anti &35t 84eERRipe rkﬁ?thS ate‘?f?@‘pf”é‘aﬂ? Fhapee, fhe romufred thermal

coefficient of expansik@drafindiensidnedom fo- bR thdRRIG: spar 67. Accordingly,
after assenbling together the projection television | ens assenbly 15 140

of the present i nventf%rdipgly afierasseridngiiogsthentye projectipn felevisipndens assemply
focused tosa many@bi e fAidbinothifoRCHS 1&9%5&&1&2‘)% ;[S%%N 1%%3}5%0}{1.13@? Foaz} i ng

the lens cell 130 with "respect to the focus
nmovi ng the | ens &appallyadiugied fecpepqsdion by simuliaedusly nefating fint ledsa@ll Immﬁmnual |y

adj usted focus p?ei’béclt R)nthé ﬁ)cMEEﬁ] lff(%ﬂcy b)J a?cfalfl(j?%ovmg the lens cell 130 with respect to

the focus mount 120. The manually édjusted focus position is subsequently locked in

place by a fastening screw 180 that locks the position of the lens cell 130 with respect
20 to the focus mount 120, which prevents any further rotational movement of the lens cell
130 within the focus mount 120. Consequently, upon locking the manually adjusted
focus position, the lens assembly 140 is then automatically focused in response to
changes in the ambient temperature of the lens assembly 140. In particular, changes in
the ambient temperature of the lens assembly 140 causes expansion of the thermal bar
25 67, which causes only the axial movement and not the rotational movement of the lens
cell 130 with respect to the focus mount 120.
Although a specific embodiment of the invention has been deseribed in detail
herein, variations thereof will be evident to those skilled in the art without departing

from the invention as described in the appended claims.



pl ace by a fastening screw 180 that |ocks the position of the lens cell 130
wth respect 20 to the focus nmount 120, which prevents any further
rotational novement of the lens cell 130 within the focus nount 120.
Consequent |y, upon |ocking the nanually adjusted focus posj ens
assenbly 140 is then automatically focused in response to %Ngﬁg@@erﬁob
anbi ent tenperature of the lens assenbly 140. In particular, changes in

t he anmbi ent tenperature of the |l ens assenbly 140 causes expansi on of the
thermal bar 25 67, which causes only the axihfl novenent and not the
rotational novenent of the lens «cell 130 with respect to the focus nount
120. Al though a &emsfic enbodi ment of the invention has been described in
detail herein, variations thereof will be evident to those skilled in the
art without departing fromthe invention as described in the appended
clainms. 4 Novenbker Zw&ojbatidﬁmienisinn]mmﬁss@rnbiyemhpﬁnmg el evision | ens assenbly
conprising: a) a firs hui for pounting on_an i e formng
device and i ncl udi ng*b m%a‘fagfﬁg Orlwnn%ﬁnaé’tl%ﬁ%aa@f‘mﬂ%gavg‘fe | ens
positioned in a sRRMAN bRuEhMst@AG On a screen side of said first |ens;
and c) at |east one bar nenber that is fixedly connected to said first
housing at one end aMdatiepstiang eteslersopiboncddn ¢ ercaed kpusing amPrrousEmgdat t he
ot her end, said d%ﬁ i ng positioned between said first housing and
sai d second housfﬂ?l%u ef&gesl %Jagal d bar nmenber causes only axial and not
rotational novenent o gakdstamcbaea@mbvﬁ@tistm@dlylcmcte@mmidcﬁraﬂndusmwmﬁer om
said first lens |n .~ to ¢ e anbient te ragy 0_whi ch
said | ens assenb%y %ng%gf)lc()xggle &gt Pe Il‘ﬁsald Second usmd% at%? acfﬂln?rr%g(? eraerlnrrllmi1 o8

i mage form ng debamdsmoaemmeeﬁ.saﬂlﬁmt h&ssmgtmhg’(saad secbid Wouding Wierein mnd ilmr e

are at |east two_other ;{l Elsatng scr%g? si de of sa(fdflrst e nd
t he distance bet REY eré’ﬁ'ilsﬁs PRigoB R meyyasE of 2id of fegst gne gther
assenbly of cl ai wwhrd st awey fiof 23hid ik lenBITBROnsk 6 EHABEes COMP hinbiest t&ﬁﬂ@aramre
apertures spaced apart from each other, one of said apertures securing a

col urm to which said lens assembly is exposed.
2. The assembly of claim 1, wherein the image forming device is a CRT.
3. The assembly of claim 1, wherein there are at least two other lenses on the

screen side of said first lens and the distance between said at least two other lenses is
fixed.

4, The assembly of claim 1, wherein said bar member further comprises two
apertures spaced apart from each other, one of said apertures securing a column
member extending from said second housing and the other of said apertures securing a
boss member, one end of said boss member being slidably secured in an oval-shaped
recessed slot of said second housing, and the other end of said boss member being

fixedly connected to said first housing.

5. The assembly of claim 4, wherein said boss member has an internally threaded
aperture at said other end proximate to said first housing for receiving a fastening

SCrew.



menber extending from said second housing and the other of said apertures
securing a boss nenber, one end of said boss nenber being slidably secured
in an oval -shaped recessed slot of said second housing, and the other end
of said boss menber being fixedly connected to said first hoysichher2 0g’he
assenbly of claim4, wherein said boss nenber has an internally threaded
-aperture at said other end proximate to said first housing for receiving a
fastening screw. 4 Novenber 2003 14 6. The assenbly of claimb5, wherein
the I ens which conprises one of said at leasi4 two other |enses and which
is closest to said first lens contributes nore than half of the positive
power of said |lens assenbly. 7. The assenbly of claim6, wherein said first
| ens and the | eng cl opgsi - SGr S el i . aid

| ens whi ch contr?butes nn?%ﬁﬁ?ﬁ?ﬁgﬁgagﬁﬁ?éggg%ééﬁh&%?ﬁ%ﬁgﬁFﬁﬁg%égggﬁ%fy IS
a glass |ens. 8. two gthejlenses apd vihishdy¢lesestrio baich Srshlssecuiniriputeo mprd thamiglf of dle a
CRT; b) a couple ) - id CRT;, c¢c) a plastic lens which is
concave to said @ﬁ@ﬁéﬁﬂgk%#%ﬁﬁigm%%?gg&to said coupler; d) a first tube
which is fixedly nounted with respect to said coupler; e) a second tube

positioned within sai.gd first.t . t) at .least one lens nmoupted wthin said
second tube; an dl?'g) aﬂ‘el aésﬁ{blyo é?FafIB Rghsdn Fﬁi‘? b?t lensag gl?eﬂﬁnsb’g}sem B s
connect ed at onescpdtd sidk @repistc BRLOMM shidbehsaHLHWOhEButtSmER BIMBE h&GivalpoRBOt her
end to said firstﬁ%%ﬁe, sai d bar . being di sposed between said first tube

and said second ? nﬁﬁﬁ?@ﬁhm@ﬁgﬁégﬁ%ficient of thermal expansion and

| ength of said bar are selected such that when the anbient tenperature of
said lens assenbly is varied said bar expands and contracts in only an

axi al direction, 8caush ppieshHbytelexismn lensussmmhly camgrisiag: r ot at i onal novenent of
said second tube w't resj _to said first tube to correct for the change
in the optical properties of ’lens assenbly as a result of distortion of
said plastic |ens. b) a coupler assembly fixed to said CRT;

c) a plastic lens which is concave to said CRT and which is fixed to said
coupler;

d) a first tube which is fixedly mounted with respect to said coupler;

€) a second tube positioned within said first tube;

1) at least one lens mounted within said second tube; and

2) at least one longitudinally extending bar which is connected at one end
to said second tube and which is connected at another end to said first tube, said bar
being disposed between said first tube and said second tube, wherein the coefficient of
thermal expansion and length of said bar are selected such that when the ambient
temperature of said lens assembly is varied said bar expands and contracts in only an
axial direction, causing only axial movement and not rotational movement of said second
tube with respect to said first tube to correct for the change in the optical properties of

lens assembly as a result of distortion of said plastic lens.

9. The lens assembly of claim 8, wherein said at least one bar is connected to said
first tube at a position closer to the screen side of said lens assembly than the position at

which said bar is connected to said second tube.



9. The lens assenbly of claim8, wherein said at | east one bar is connected
to said first tube at a position closer to the screen side of said | ens
assenbly than the position at which said bar is connected to said second
tube. 4 Novenber 2003 15 10. The |l ens assenbly of clain1911%gmg P 2534 d
second tube contains two | enses which are fixedly positioned wthin said
second tube. 11. The lens assenbly of claim 10, wherein said bar further
conprises two apertures spaced apart from each other, one of said
apertures securing a columm nmenber extendirg fromsaid second tube and the
ot her of said apgrtures.securing hoss . nmenber,, one end of said boss
menber being sli abIQﬁﬁéﬁﬁ?ﬁﬂnﬁﬁOgﬂm6V5P®§ﬁ@ﬁ@€S“P@%@%%%ﬁ”§ﬁ$?°Emﬂﬁaid
second tube, andykibiar0k&lly gRflioRtd wtlifl sPsSo er being fixedly connected
to said first tube. 12. An assenbly form ng part of a projection television
| ens system which includes a first tube, said assenbly conprising: a) a
l'ens tube adapteq fanq“é'lﬁ'l&ggss&ﬂbl %f&%ﬁﬁo\/@ﬁeﬁéﬁfs H'ﬂaxsiﬁftﬁ!eru&}?ﬁse%%e; b) at

| east two | enses fixedly nounted In said [ens tube; and, ¢) at |east one
bar nenber fi xedpyriwotspecsdegart Gomanch dtisnsont obsidipenmes eodringfa cohanrd bar

menber and fi xed| nnected.to said first tube at fhe other end. of ,said
bar menber, sa;jrﬂ ]gaé(rge)r{]%ré)negrdﬂ nﬁ?%“ﬂseefo dotﬂlber g%ﬁé’tqeﬁﬁ%sﬁ%eﬁp?ﬂ?‘?sse%‘mgé&oﬁpart
from each ot hermemire, o esdbftbaidbess micmiser beiagslidably decuaddyimm sRIERpe@xt endi ng

fromsaid | ens tube d the ot her of i d aperfures, securing. a bgss
nmenber, one end IB?esieﬁiaS@’t ‘Bé?@gi Sﬁ@?ﬁé‘fbe’ @gﬁlﬁfﬂ%&?@gﬁq{ spidbgss jpereber heigg fxedly
oval - shaped r ecesaridtcdli®taidfirstiabsl | ens tube, and the other end of said
boss nenber being fixedly connected to said first tube, wherein said bar
menber automatically adjusts the focus of said projection television |ens
system by axi aljpand g0l iR a barb DM . I; - onse
to changes in tﬁg anbieﬁ%ﬁpgﬁgg@gkuyeEﬁ%%@trﬁﬁwég#%ﬂgggﬁg%#?@ﬁm?%%g%?sion
| ens assenbly i o fistdphee saidpssambly eanpsisigat i on. 13. The assenmbly of claim 12,

wherein said boss nenber i rnak l.y threaded . apertu t. sai d ot her
end proxinmate to said fir g? ﬁ‘? %E%a%%%dra‘g%sé%/e\%t%ée %"?‘&%"t%ﬁ%”h&f‘@ﬁ?@\‘ﬂ)?qm
00/ 68723 b) at least two lenses fixedly mounted in said lens tube; and,

c) at least one bar member fixedly connected to said lens tube at one end of
said bar member and fixedly connected to said first tube at the other end of said bar
member, said bar member further comprising two apertures spaced apart from each
other, one of said apertufes sacuring a column member extending from said lens tube
and the other of said apertures securing a boss member, one end of said boss member
being slidably secured in an oval-shaped recessed slot of said lens tube, and the other
end of said boss member being fixedly connected to said first tube, wherein said bar
member automatically adjusts the focus of said projection television lens system by
axial and not rotational movement of said lens tube in response to changes in the
ambient temperature to which said projection television lens assembly is subjected

during operation.

13. The assembly of claim 12, wherein said boss member has an internally threaded

aperture at said other end proximate to said first tube for receiving a fastening screw.



4 Novenber 2003 PCT/US00/11018 16 14. The assenbly of claim 13, further
conprising a second bar nenber which is adapted to be fixedly connected to
said | ens tube in the same manner as said at |east one HdNoueErase ROt

| ocat ed approxi Yt ¥f%72480 on the opposite side of said | ens t FE&US§HII0IL
met hod of adjusting the focus of a projecti tel evision | ens assenbly
which includes a CRT, a coupler fastened tt’said CRT, a focus nount
fastened to sai djg£oupfihassendbly ar&auﬁ eb Iﬁlaﬁe%%afabﬂmméemmﬁpm\%swmﬁk d
focus mount and containing at” | east two | enses, pl astic |l ens positioned
close to and consdapted & bealiedigRynnestsi ¢ said llqwtubmr%erﬁame MENnéTEs sai pideast one
initially manual Aeh@ o) I
direction said p#%f%%%%@%h% %@%@H&ﬁmggls asé@%%ﬁ@ﬁggé%ﬁ%%ﬁﬁgﬁgg gjusted
focus position; and subsequently autonatically adjustlng sai d

manual | y- adj ust ed. foc 0Si t.ipn .on irection and not in
Said ot ari ohal v och PefoRst PEBHBRLE s o hGisBinielator Tins FlEy which
tenmperature to WhatlGhesSalrir,RrcRjsiet faidhell eGiBSREMioyus iioustRbesddad sAd bhupr,
operation. 16. The method of claim15, wherein the step of subsequently

automatical ly adiienstemgcahppasiioncd wighin said fosps mpynt and %H%g #ticagifvg
manual | y- adj ust eﬂnJeQ%%asﬁ@ﬁ:'nE b&ftiondd Meéé%’ﬁﬁc{ cotP830kdia ERT, i@ LRIHGE! | ON

tel evi sion | ens assenbly conprising: a) first housing adapted for
mounting on an i mg:exsmgﬂm StRpS d@m@lsamnuaﬂﬁ hdjdsﬁmg bgith i amastialand jnrasmotationsd:  b)

at | east one oth [ si de
of said first |g§§°‘ﬁﬂzrﬁﬁﬁf@%@Q???%?hﬁ%ﬁ§§§§9 ndﬁéﬁgﬁg %uﬁa%oﬂ%&ﬁgﬁg%e
configured and aﬂrsabng@d:nﬂpalpommcdﬂry adpisting baidreanelly-fadiosted foguofostibe oalg e bl y
by rotation of at %ih one ofd t he ngr$% Qﬁﬁsigg and the second .h u5|ng,
and c) at |east rgRHion &pd 394 4} s3jdgrofational e RIERoRSS 18 CRATERP i

housing at one @:ﬁuiiexmbﬂqpefatﬁrh ¥eelhivh eeIprefetesh b a8stntblySie eejettdionshf g at the
ot her end, said bar nmenber being positioned between said first housing and

sai d second housiP§G!i%%her ei n said bar nenber causes only axial and not
rotational novenent of said at |east one other |ens

16.  The method of claim 15, wherein the step of subsequently automatically
adjusting comprises the step of first locking in said manually-adjusted focus position.



toward and away fromsaid first |lens and along the optical axis of said
first lens and said .at |east one other lens in response to thernal
expansi on or contraction of said bar member due to chandeNoyamhei@08dbi ent
tenperature to which said | ens assenbly is exposed. 18. The assenbly of
claim 17, wherein the image formng device is a CRT. 19. The assenbly of
claim 17, wherein there are at |east two/other |enses on the screen side
of said first lens and the di stance between said at | east two other |enses

s fixed. 20. The assenbly of claim 19, wherein the | ens which conprises .

- assenbly of clai

one of said at -|eéast two other |enses and which is closest to said first
“lens contributes nmore than half of the positive power of said | 'ens
assenbly. 21, The assenbly of claim20, wherein said first lens and the

l.ens cl osest to .p? I%cgeenlm denlg lpﬁ 2 tic l.enses and said | ens which
contributes nost' of FHEPBTTIVE PORF™ o1 MRE Mens assenbly is a gl ass.

t ens. 4 Novenber £)2008 he@igadafltrfonseening vn of intlgafomibg deviteamaiimehslaigd bar .
“Menber furtgggasgggmfeﬁses two apertures spaced. apart fromeach other, one
of said apertures securing-a colum nmenber extending fromsaid second
housi ng and t he ®tshilspstofie athdrdena pesitianed i asecoud howping ahdesa samenisige pf one end. of

sai d boss neghers el We%ntﬂ?ﬁ%ﬁwﬁﬁﬁé‘ﬁng%é é@c&ﬂg&%ﬁﬂsg @&Rﬂﬁgur&ﬁcnﬁssed sl ot of

~.said second housi ng, erng fixedly
connect ed t 8"&gFYtoraredde ingpiananyal fosing pEthe sssemily Py whatioh af i@ onpbrein said

"boss. nenber tlﬁ&ﬁst@;ﬁumﬂgtaaaﬂ@skdbndhwqﬁgd@.d aperture at said other end
proxi mate to sai %a&%rst ous receiving a fastening screw. 24. The

ast PRfy aﬁE’Fm ?Sr’rliﬁ‘ {sdPRey sonsRered 9 SHY BEY Bersigintonei r st
' housi ng isemmusmewwmuadws&dhamdsﬁ@&t thSo@n@ﬁ’lﬁa\é@:dtlﬁr S@hskr CRT. 25,

The | ens asgenbl m 24 ei n st .one, bar nenber is
~connected t mg%t?(}é“ ?cgti gﬁ&ﬁé‘f’ﬁégé%mémﬁ dﬁ‘%%ﬁg@@fngtﬁhﬁrﬁés‘%‘ﬂ’%m si de of
sai d | ens aseeiixcpnses hﬂyla:nﬂenquwdnammhomﬁbfsmﬁi]&h&ron%mbﬂ&ns! s connect ed

" to said secm cm]ldsa gf{m%@axd}: ef}g%‘%rgm %%ﬁ‘ﬁé%ﬂ%‘gglgd conprising a

second bar member whi ¥ d second
7 hou si ng i n eHeassenewthenlensin r@gorgatqjhmnal expansxon or contractmn of said bar member

due to changes in the ambxent temperature to which said lens assembly is exposed.
18, The assembly of claim 17, wherein the image forming device is a CRT,

19. The assembly of claim 17, whezein there are at least two other lenses on the
screen side of said first lens and the distance between said at least two other lenses is
fixed.

20. The assembly of claim 19, wherein the lens which comprisés one of said at
least two other lenses and which is closest to said first lens contributes more than half of

the positive pchr of said lens aésembly.

21, The assembly of claim 20, wherein said first lens and the lens closest to the
screen side are plastic lenses and said lens which contributes most of the positive power

of the lens assembly is a glﬁss lens.



| east one bar nenber but | ocated approxi mately 1800 on the opposite side of
said second housing. 27. A nmethod of adjusting the focus of a projection
tel evi sion | ens assenbly which includes a CRT, .a coupl ert Nexembes 8083 sai d
CRT, a focus nmount fastened to said coupler, a lens cell assenbly
positioned within said focus nount and containing at |least two |enses, a
pl astic |l ens positioned close to and convex to said CRT, said nethod
conprising the steps of: initially mandd® |y adjusting both in an axial and
-in a rotational direction said projection television |lens assenbly to a

. manual | y- adj usted focus position; and subsequently automatically adjusting
sai d nmanual | y-adj usted focus position only in said axial direction and not
in said rotationi Tt sssehblpef damESPRAGE sdi@bs RARBESritr LHS :fsem}{;e”ber 2003

-19 -anbi ent 1 Q. Whi C i'd projection Lens assenbly I's subjected
during - ope%g%ﬁlage%?%a%&f%ﬂ ”‘f"eemggﬁﬁ%nm(?f’?%?l“g?pﬁ{t%?,SWWé‘icﬁluﬂWénmbep of
subsequent | §x'RfiRg e tid dopondchdjisigt dnd gheanivep bf @BREpbinReskaPingh bhisr St | ocki ng

in sai d mangaidby adieds bedid REUS RS biil L Ti-t [ e: PRQJECTI ON
TELEM SI ON LENS ASSEMBLY [er rfﬁf err }’ ihg Slidably seoured in an oval-shaped recessed -
T slot of said second housing, and the other end of said boss member being fixedly

‘connected to said first housing.

23. The assembly of c'.lai-m 22, wherein said boss member has an internally

threaded aperture at said other end proximate to said first housing for receiving a

fastening screw.

- 24. The assembly of claim 18, further comprising a CRT upon which said first

“housing is mounted, wherein said first lens is concave to said CRT.

~ 25.The lens assembly of claim 24 wherein said at lcast one bar member is
contiected to said first housing at a position closer to the screen side of said lens assembly .

then the position at which said bar member is connected to said second housing.

26. The assembly of ¢laim 17, further comprising a second bar member whiéh is
+ adapted to be fixedly connected to said second housing in the same manner as said at

.least‘ one bar member but located approximately 180° on the opposite side of said second

housing.

' _27. A method of adjusting the focus of a projection television lens a.ésembly
which includes a CRT, a coupler fastened to said CRT, a focus mount fastened to said
touple;, a lens cell assemb'ly positioned within said focus mount and containing at least
two lenses, a plastic lens positioned close to and convex 1o said CRT, said method
comprising the steps of: initially manually adjusting both in an axial and in a rotational
direction said projection television Jens assembly to a manually-adjusted focus position;
and subsequently automatically adjusting said manually-adjusted focus position only in
said axial direction and not in said rotational direction in response to changes in the



[err] [err] Abstract [err] [err] [err] [err] [err] [err] [err] [err] A
projection television | ens system (23) has a device that distorts for

tel escopical ly adjusting a | ens assenbly, a tubular nmenbdtNevember2QG3
carries lens elenents (26, 28) of the assenbly within a focus nount of the
system At one end of the lens assenbly, there is provided a nmounting site
which is fixed in position with respect to the CRT (9). A device is then
provi ded which connects the fixed nowsting site to the tubular nenber
(36). The thermal and structural characteristics of the device are selected
.sothat the device itself distorts.in response to tenperature changes and
t hereby nove the [ens elenents (26, 28) toward or away from another |ens

el ement ' ( 18)mbient te@GRAREE ol which JaRSRSEdtioN BlnY asskm?mggaw afifigr eased anbi ent
tenperature. In the nost preferred enbodinent, the tixed nolnting site is
on the focu¥fbifht at the i mage side of the |ens assenbly. The tubul ar
~menber, carrying the lens elenents (26, 28) and mounted wi thin the focus

mount,. i s -connegted to the foc upt _by a pol ymer bar (41). The nateri al
of the bar and ;al‘t%’sﬁ%ﬁ 'ﬁ%‘ﬁoéil °§ ﬁ{?"’é% ngfegblpgéégffgﬁb%ﬁ%ﬁly Morratieybnse to -
exposur e t cadjystingerspdisanty eeptof fiewpekiag ur @id mimallyemBused &P pokition, Noved
toward the. other |lens element (18) by an anount appropriate to maintain
focus or substantially conpensate for the distortion of the other |ens

“elenent (18).





