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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

with the fact thaSerfé@mm@f:r@h@z,@EedMaPB,ojgggEﬁt?EdtPﬁl. bﬁcgﬁgt:ﬁg b ned

within an enclosure, results in the generation of considera neat” Wit hin
the encl osure. CohBNASSEMELY dwdh I Jodutels ahéhsO50kyethens associ ated with
each of the CRTs may undergo very consi derable tenperature

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



change. Indeed, in projection television sets sold comercially and used
residentially, it is not unconmon for the anbient tenperature in the
interior of the Y},fatoﬂtjg be elevated by 40 Cto 45 C and <diev 8feht s by
90 C. As a resul f58He 1 ens system bei ng exposed to an el evaPEHUSNEIUAL
tenperature, 10 a variety of distortions are caused in the |l ens system
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| ens cell, Wmch |s received within a tubular nmenber 12 referred to as a

focus nmount. ThedFfeHsing) enent 14

An illustrative, prior art 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,



Is often referred to as the so-called "A el enent”. Sim'larly, the | ens
elements 15 and 16 5 are generally referred to as the "B el enents”. The
lens el ement 17 pgy.he..categorized as either a so-call edt Neyemhes 20881 or
or the lens el ement 17 may be grouped toget her with the | ens EFéMeMEd8 s
and 16 and referred to, together, as the " qel enents". As may be seen in
FIG 1, the distances between the | ens el ements 14, 15, 16 and 17 are
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tenperature. The |enss mhyahemm ifFIGas, thadivndes béthvéen the lehydlemadtd 14, g6t he
[ iti 20 t For that d

anti ci pati on of - EHoLFireFR GUPSUEY BerOPHTEN STErA? PeOBHlSasmbet i, ¢ hat
el ement i $0typi calobhyvd¥BESsatingb@ttsen WORKEAYMELt 1Wahd tht RES (30 efeinbdt! 1@ ma
distortion as a result of experiencing an el evated tenperature. e;
contrast, the | adusted I@Yrﬁéwélyz@vwaéh%lpweﬂﬁeénwaréuergww\f@np@v\érst1ense1nam of
plastic and is qyg t . evat ed
anbi ent tenperatur ewg%lgbr{a ec%etgltg‘églgggg'ﬁ#gg% gmlbtgglqﬁlstﬁ %igﬂ 'g&geglgnélg ecte% ° | ong
period of time, fdvustheeigelontls soteemenfier 1id: imiagt isdoakay; the aaraljpdshm:ldf&bort i on
will be manifest NGLE ius of curv g, of the Lens
and thereby a deg'l(rgleﬂggrg%mﬁért é t%g a |dv“télﬁ]p0\}3§& & ﬂcéthmé’l tAnRRP?L‘IﬁtBTJJEO
correcti obS the aq’rmrmdgtsudfad@hsahmismbaswmﬁxwEePétents,lzmeﬁs el enent 18 will be

a loss of focus of th |cture houw th t|o disc]losed in U S.
Pat ent 4, 236, 790 pro Aifanele %S@S??Eﬁ’ﬁrﬁ’ gE‘i“PﬁFﬁ a&@ F%‘blsf‘ij‘PEF"EhéfSPecﬂo
distortion, the the\f@m mamqanmehetmhmppmwow@@&/ Gfidrdrboft, WRAPBRHngARO3

PCTI USO0/ 11018
lens system is, as described above, subjected to an elevated ambient temperature. The

in

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



4 focused after assenbly and can only be automatically focused after
assenbly has been conpleted. Further, the | ens assenbly disclosed in U S
Pat ent 4, 525, 745 teaches focusing of the |ens assenbly WiNovembeaBPe3 parts,
where a piston WP %6 nder attached to the focus adjust nentPGTUSHbittens
assenbly to rotationally nove within the cylinder, 5 which in turn axially
noves the | ens housing, thus, achieving aut dmat i c focusing by both

rotational and aiﬂc@éed%ﬁé’ﬁﬂ?éﬁ{bly axﬁf&a%hi?% a@bmbdtafly fo@ﬂs%ﬁ'&ft&%sée&bﬁ;ﬂua%@éﬁ' de a
constructi.on and net hod of operation Wwhereby, in a projection television

| ens assenbly, tbwnmeted Burthomdieilensaorepblisdisdlesad inds.S. Fatans 4,925 76 teiches whi ch

occurs as a resu r S

exposed. Thereby,ocflsh%géoca fégﬁ&%}f%ﬂ?fﬁ%a@@g% &QerEQ IS% zﬁneﬂ%gﬁrc?ﬁfl%edl 0SS
of focus is eittehe futﬁa/mjns&dexmbfmahm anbmh]lyltg'roltmdhhlb'dnov,éﬂﬂthlﬁeme oyiindet 1S
to provi de a cons ctlon met h d of eration aof .a PTV s _assenbly
Wbt cby. ¢ e d ot BHEh GG 2o G AEh SRETHE Bbyo e S Rtts oo 5 By
OF THE | NVENTI %émr@mﬁpﬁﬂggiawnb%ﬁéﬁe preferred enbodi nent of the present
i nvention, the tubular menber in a projection television |ens system which
carries the A and t heABObIgHOKHET EVeNLion 5ito PETIeR FaRSTRFIopang Jsihod @ 9F PRFGALIORe
operation of thewﬁé’réﬂ ﬁb&dr&@l@bﬂsi}én 16t adfmBRem&R Sk éﬁimﬁaﬁ% cbxﬁ at{o ‘}‘éIS:ﬁ I'S

provided a fixed nDu |ng S .e. a nounting site
position with r ebpedlstonmnmlﬁmm aa%mﬁbb%ﬁemmrd@vlct@gastowmh tpe @sm{@n is

whi ch ects the fi nounti n ¢ her mal
and struc%ral (E: g?eéic eernla‘bgf #183000 le #é%té{eh\g %ge%élrs elé:1 a%t%ue%%g% Y 10?30??041‘?1
device itself dlGl'théfpﬁv&ﬂﬂadrcﬁsmﬂﬁﬂall)&edﬂceﬂperature changes and t hereby
noves the A and B |l en el em nts only. a t 25 rotational l owar d
or away fromthe C el Ctr‘&op%%‘é‘g ?8"“5?‘/'%‘%‘{3 qori‘}%tﬁ fo%ﬁ’iaﬁ"a% d‘};ﬁa‘;
decreased ambi enfend &H&ﬁﬁl?'w&éﬁby 1h8 disketioistta Iisal ﬁ.ﬁd’r@éimﬂ[?&@dmﬂﬁﬂ&atedt he fixed
mounting site is on the tocus nmount at the inmage side of the |ens
assenbly. The tube carrying the A and B el enents, known as the AB
assenbly,j§s nounted within the fsmgpq-mmﬁgﬂnect ed to the 30

focus nmount by a pol ynmer bar whi¢h, at one end, 1s fixéd to the focus nount
and, at the WD 00/68723

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



4 Novenber 2003 PCTIUSOO't 1018 5 other end, is fixed to the AB assenbly.
Ther eby, when the anbient tenperature increases, the bar expands and noves

the A/B assenbl chﬂﬁﬂiébﬁx' ally and not rotationally t onarthNeves %&%Qt

The material of t

response to exposure to increased anbi ent tgrrperat ure,

e bar and its dinensions are selected such t

the AA/B 5 assenbly

is nmoved toward the C el enent by an anount appropriate to maintain focus or
substanti al | y conthenssdt ie fiked tottheAdd stantiy. ofhecby twien thednenen tempBaoaeise of

the nature of the attac nt _of .the. bar er. which carries
the A/ B assenbl y,"THES ‘Fgﬁﬁileé#’a“ é?""ﬁ%%‘&é"/gafsﬁ?g‘} °&¥¥d‘"ﬁgb B4t i onal | y.
10 DESCRI PTI ON OrotdtidnalRROWENGRe Eelmeht. Tie rAatsisd 0L ber B @ dizeatibenad Vi ew of
a prior art lens assenbly. Fig. 2 is a schematic side-sectional view of a

| ens assenbly errﬁ%?f%drﬁéic}t that, mdF%’P%ﬁert%EP‘P@FFB%H’i Iherrsebimbipg SRRFEREEGHE A5 Fi g.

3 is a persgpecti ¥@eMbo\W Qbved tERHRKRIC elth&ht bf’faﬂl SmSurP SRRk tY SR Fdeses
view of a focus nount "and lens cell. Fig. is a- perspective view of a lens

cell hal f which, sebsgatialyrcompensate foy ﬂrqeedlst@r@on nkthe C

ot Bagausk ehihe aatine of Fj g.

6a i s a perspect r r

enbodi nent of th('tah\é%ﬁ%!ehﬁfgl 'fc))({nftﬁ]eFtBa't[]ﬁj ‘gglﬁbgg‘;m%g?eggé@?’\ﬁggf@vﬁg Sréﬁglyb%?tom B
surface of the thbnhahwinhe:rmdmmmﬂyﬁdgotrs‘atxorﬁllg 6¢c i s an expl oded vi ew of

a thermal bar assenbly enbodying the preferred enbodi nent of the

invention. 25 Fig. 6d is a perspective view of the thernmal bar assenbly

shown in F0g. 6¢c. Fig. 6e is aDESEIRIBHON OPTHRDBERAWRINGShe t her mal bar
assenbly showmn in Fig. 6d. Fig. 7 is a perspective view of a |lens cell
used in the preferred enbodi nent of the invention, Fig. 8 is a fragnmentary

perspective view of apkens 1Geldmaas Saecomi vith@f RpASEM 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.



30 invention. 4 Novenber 2003 WO 00/68723 PCTIUSOO' 1 1018 6 DESCRI PTI ON OF
THE PREFERRED EMBODI MENT Referring to Fig. 2, the concept of the present
invention is illustrated. As shown 5 therein, the gl ass 4 Nexemiss@0063y 23

i ncl udes a CRT Qdwyimg a faceplate 11. Secured to the CRT 9 bstastaufker
32. The first lens elenent 18 is fixed in the | ens assenbly 23 by having
its periphery sandw ched between the coupleg 32 and the focus nount 30. The

tubul ar nenber 36, also referred to in the art as the lens cell, is nounted
within the focus mount 30. The lens cell 36 carries, illustratively, at
least two |l ens el ements, #Hps % TAE EvaitshivENg: el enent 28.
Preferably, the "B" el ene rovi des € npjority of the positive power

to the glass lens 23 and is nade of glass. Also, preferably, the "A"

el enent 26 is nade of, pl ast. at_| Qn sphek | G - e n
corrects for aperturgegeérb’&tag?ﬁ' 9%@%??“5?&%%&6 pf%%nq?%ﬁgﬁ% 1@%@#@%6@& :38.%8%8
are fixedlsy nmounhedinyht Biass ledsesieabdy 23ehéludds.a CRT Thevikgenfacepddid 1 B6Sdeasd tono

pins 40-attached thereto and which are | ocated .the,.lens cell 36

appr oxi mat el y 188¢ Q%rf)tls?FWeéééhJi]léetflﬁfétrl?“S e‘E‘WB%ﬂ‘Si ’r’feﬁ’bﬁe ns f"ﬁ@‘“‘a?ﬁé %0
extend outwar dl yn# i@bﬁn}%@@m&@ﬁmﬁw%&@ﬂﬁcb@leﬂi afd 1R TS Mbubd B g@k. The
ot her end of each 41 i s connected to pins 43 which extends radially

ar
out war d t hrough Wbdergnenhsr?é, 250 refomedvp ththg artande lens eoth iymoumnteg withip they pe
shown 10 F1 9 2 fodud R 8 MeliftsRelfiss P LORLORLE RS20 188 blenfifts,

expl ai ned above, e tenperature wt | Nncreases en the
tel evisi df i s usehelydm “d”ctrnsetifomde, B’ kientestife Patfenablyothe tHeelfment 28 | ens

oL e O o ShSTER B R IRS I AP SRR AR s 200U LS,
power of the | ensisbiprdferaidp, tdri A helirsert D6 hadechf plastichBased Lepit@ne apheridhe _
e L o e o Sl G2y d2 a0 s, Ll copthad
bars 41 expand. BeggiREmbiifediiftin 43 I@kecl Bged to the focus nount 30
15 The lens cell 36 has two pins 40 attached thereto and which are located on the
lens cell 36 approximately 180° apart from each other. As shown in Fig. 2, the pins 40
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



which in turn is fixed to the CRT 9 through connection with the coupler 32,
t he expansi on of the bars 41 consequently noves the lens cell toward the
"C' el ement 18. gg%ﬁ}zﬁ thermal coefficient of expansi on4diovembasdpe341 and

the length of the 41 is WD 00/ 68723 4 November 2003 PCY YF858VHEF18 7

sel ected such that expansion of the bars 41,7 and thereby the novenent of
the lens cell mintains a spacing between t'he | ens el enents 28 and 18 such

that focus is mais¢lecddmch thaldrgmsivn BT Me Bels 4C 0 AddbIGhSmMEVEnRnl 8MEe RESQND! Y
23 is turned off, the tenperature wthin the set, and thereby the amnbient

tenperature of t MRS RecrhbAtyCRIbSRBIHEP I 8Eng 18 3uchy that fes sgariaipigsd. as
cooling occurs, WnenfaipTSLset ghtﬂilﬁé"ﬁl@ﬁ a ks BELHEID I3 §Orubded oftY 1 eﬂﬁ;leratl.@@s' tion.
e a

Simlarly, the bars 41, when coo , contract to their origin position
and the |ens ceMithidbeseplapd fhereby the ambientigmperaturesofhg lgnyrsserpdis? shown in
Ther eby, when the;set:. | «hS - there Wll now
be descri bed the%lcgg%si% #633%?)3#3% s‘%ggf’ e %g%%ngnflgl:n?%ﬁsri%m?gorlﬁﬁ%’qaﬂe

| ens assenbly 23pstigan Simildlyythe Pamrd, Wien coded, icartrugt tohketin@iptnappaitnrned the

enbodi nent of the inyentign. own in Fig..3is the | e sjde of a“coupler
00 whi ch i 5 des FBhEH P 258 P ued oot S SRS o RO RESORLI o
known to those skirhddest, fobudiBpropéd . The coupler 100 is typically nmade of a

nol ded plastic material. T){ icalelsc?/,m_% bracket is 15 strapped around the CRT
9 and includes recei vi}E BF&W‘@W fesapihech th cegsaciionof spreificRemponents foro| t

extends thgough eamihgiheickelssaiily BAHBRA it PipoVay f%@&guﬂﬁglﬁ@ﬁm&%&énéd“

| ocated in each comer of the coupler 100. The coupler 100 is thereby
mount ed on and se&&bedimer of thednveplé®®. of the CRT 9. As shown in Fig. 3, the

e 5190 P o oSk 189, LAk .l ) SR PROMLBRL TR v
be used to fill effiscdOwTRT 9 i0Hconv¢rtional compdrilngwh taqthpsk skitled in the aral Theens
ssserbl 25 1 BB S B BB RS B e SR 1. .,
havi ng an15 al i gnseppedrrournidaieCRT Qgndipelticsrecel ity brackehe Vand afhed edhe CRITE
coupler 100 show 1, Bl Q: ds through each bracket and passes through each of the holes 147 located
in each corner of the coupler 100. The coupler 100 is thereby mounted on and sealed to
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



3 has six such stanchions 114. The pin-receiving apertures 116 are

al i gnnent apertures 25 and their function will be described below. In each
corner of the coupler 100 is an upstanding web 149 whi cH Nevambes2883 at a

|l and 104 having 2P Y& ure 102 therein. The lands 104 are coPPFaRMrIGAd

when the coupler 100 is nounted on a CRT 9, the |ands face the image side
of the lens assenbly 23. Referring to Fig. 48 shown therein is a focus

mount 120 which, kst he I QneH b I "g? d
pol ymer. Ext endl n? fr gm t ﬁlgtqqgva\lgmo% F%cpﬁﬂs?lzdggg%&\lc}\éyo g%?gépl%n@tgeﬁber
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Located around th f unt 120 he abj e

%hﬁﬁ'{dcmag{) a%gmgrg?i% u%% CﬂP dipper V\h ﬁ\t.he oqus géntg[%(}gﬁ Fture

t hereof are four nountin
128. Further, thewahnp@rwhlcﬂaamifobhmgmu;ﬂﬂrmunt 120 has a vveb 144, which

has a focusing slot 142. 5 In.the asse e coupl er 100.
shown in F;%Ig 3is aff )Elbecfsfeénbiy eeTtign: QE%XOHBE’E &]E)S(IQ %“‘i“ﬁ%rxéﬁfotae@RTtQhe
"C' el ement or thg debdribbd hRNs. ThepdhBiel, thkBCSRAWENI & theMfirSt lerd eldnfenP PdtblhvaRged on
top of the coupler. 100 in the opening 106 and the convex portion of the

I ens extends downbiréispostioped ¢p top okthe peupies 186 the epsaiag 1A6 edethe tonwent ar
openi ng 106 and 'ﬁ&tx&?&ﬂﬂ%ﬁé’eﬁ&%%v@rﬂva}&lﬁﬂ&cﬁﬁ 38 i &%%oé@@én@@g{ﬁeéﬁ&ﬁ)ﬂ”ed by

the | edge 10 108." Thereafter, the focus nount wn I n I'S mat ed
with the coupl er %@mwoﬁmﬂs@mﬁm@rxmanﬂgrﬁﬂnglmmclmzwpmrtedb)aﬁlhlmigethe
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a sealing engagerrent W th the: cou

129 of the coupl einsetifp thatlimment ging 122 umtereaqhmeltbe angnmmpm-r&emhgmﬂhemls:h
was previously positioned wiithin the circul.ar oen n Ehe 15 coupl er

100. As a consequrtmgeddy c‘r‘H’E“?%mBOp%? Eb‘?i‘g Bl deket 126

on the focus rTDUTﬁereL?thtﬁ erfpherdDdtitfatd 120 oﬁ’@ﬁ%nﬁﬂexfl@gﬁlait@gﬁﬂ 815bﬁ1pﬁ\4r§ B @e
respective land 104 on the coupler 100 and each aperture 128 in each

mount i ng bracket f2@&qmenhvBigh I"i“[astﬁY’B“S by posifinnadwithin the crcplasqns @FB‘J@G efthe t ur e
102 of ongsof t h%hgeldﬁ)ol% a AnfQhdnct Sf RRTSEHe o%é?ﬁtf?)ﬂgélcl?%ﬂn b};ﬂ:ﬁeteiﬁg ure

102 and aperture 128 and thereby the focus noln
the focus mount 120 is brought into face-to-face engagement with a respective land 104

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



20 fixed to the face of the coupler 100. Fig. 4 also shows a lens cell 130.
As will be described in nore detail hereinafter, the lens cell 130 is
conprised of twgdgns.gell halves, 130a and 130b, respeé‘tm‘i’/‘@l"%er@ﬁ@%h when
mated, formthe |ens call 130. The Iens cell halves 130a and Tr30BoUiias

| ocked together by securing a screw into eagh of four openings 133, |ocated
on 25 the lens cell half, partially, showmn i'n FIG 5. In the assenbly of a
| ens cell 130, t ks célemdBmdeiaivailnedelt hdvaiarg lodked tpxthepyesecitring fan saakt ed

"A" Goup and "B: 0 | ens l,e 28, respectively, are placed
within the mterl‘%&ﬁ#g'geﬂj?’?lg%ﬁ ”F‘heiﬁn ﬂgﬁ% The periphery of each |ens
is received in a groove: ®pd &8d30 shdwien FIG. e1rlhaﬁde@fthetclaﬁlpéﬁén&twﬂlﬁﬂﬁoeﬂ&%||

hal f. When the | enses are so positioned, a mating lens cell half is 10| ned
to the first WO 6BF@Er preikpodsRodinemdal thomyenigeo Thsorefariog tojtelenssslll  hal f

and the.twp |ens hﬁ?ljoﬁlﬁ{o\éﬁ% PI'Ga 5l @Exlé%jpﬁ)%@& JHEprstQ%dﬁfﬁlﬁéb F?Z@v&&?x?ﬂs

into the four openi ng of the lens cell 130.-T hown in
FIG 4 includes tiger @ﬁlﬁ@ﬁ@lﬁﬂ@s vﬂﬂ@rhflto@g@mdueposnmn@ammmbﬂelypm ik eniddiel
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shown in FIG 5, there 1s provi an ups ng “suppor
an integral part amnetehiaaﬂchngcas&ﬁlovhiasltﬁ.IlBﬁIaanappbsitSerﬂbsﬂLdex@mibn&pﬂfeﬁﬁalmi&t ely

in the mddle porti hal f 130a. e sup ort rib 132
conprises a col uffi rﬂ@ﬁ%grﬁ‘?ﬁm 1@3@’%@%“@88% &P élb léé'oghelw at an
opposite end. Andexpabsi @Eendly Mwmﬂscshﬁram@@smbbymﬁ@ t(o‘ébﬁ&&ﬁbérml:in(i 6¢)
i's positioned on top of the support rib 132. The 10 thermal bar assenbly 66

conprises of a tREHFHAT thejhemal &7§‘%%‘§“‘H%‘FPS@WIUBA‘OIBIGH thap geregseapdyto tf“he

thermal bar 67 hgg, @oﬁﬁémﬁﬁﬁﬁﬂbwwﬁ%&r@@r&g@st&qo[ A 59 5 n%
shape of the colunn menber 54 and securely recelves the um e

shown in Figs. Biged-6ithey the theemaltbar fraasbdares Apdroue 68 ﬂbatrlgaxedapechiye 68
et LS, LoD OpSERVEE s AERRHHECHAR BORE A AR PRI RLSTAC),
t he col unhs r ecei padagl Bk ercd@awd th lbdweceaphmahm B:8eivindbole 66w the apeirigre 48c t he
boss menber 64 hig sh%w%yilanlgd I’6c|> ﬁlalbosbs%é{nbelz' 62 na¥'y cmetﬂ'lcgl b%gy 62c, which has an
interior core 63 that is threaded. Also, one end of the cylindrical body 62¢ has a radial
flange 62, that is integral 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



interior core 63 that is threaded. Al so, one end of the cylindrical body
62c has a radial flange 62, that is integral with the cylindrical body
62c. The radi al \%%}%%362 has two ribs 61 on an upper sidowrebesR00pe

fl ange 62, where each Tib 61 is approxi mately 180 20 apart fr ot éal Bither.
The boss nenber 64 is secured within the ap?hture 68 through the bottom of
the thernmal bar 67, so that the ribs 61 on the upper side 62a of the flange

62 mate with a cexradpondiutigalsebwalds HedhscbRewT tHehenskel | smafis Ehar &g mal
bar 67 (shown in F t hus, securing the boss nmenber 64 within the
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fl ange 62 of themdrosR0ienbanedeh thscaptul ébasvdetdiibad s thclessad 1ovad sl ot
137. Thereby, when th s.30 cell half 13 03 is joined tq its_mating cell
hal f 130b, one er‘f&ela‘?del?ﬁggetfﬂ%‘fsﬁ'é‘?mb aé?“‘%@t‘@g’ﬁ' W41_A1Qd{&§’rﬂaér Thplsgscell -
PCT/ USGO 15018 1Q30 &dtosifiseed vaih thel iciambint 100 @st théiBosk IRGBersd4s poditdrbe

| ens cell 130 agg Iis fixed to.the Ilens cell 130 via the colum nenber 54.
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Sinmilarly, the PHGnA esguree fitpinas focusiugsledd2 in the web htd- Barcylindrisabliofy 66
secured tooit andxd bend MAs InBMABer%aldxteld &E&ﬂg%&%ﬁﬁgf&ﬁ’&g J& 4 4;‘% @Qfﬁeﬁr ens
shown | I gS. an . e

that are threaded into the apertures 133,
assenbly of the Uff-t4 fasieoing sitaw B¢ is insegedanslatiwaded irito tieautstiorAbtes3 dfhiee Hoacus

-mount 120 is no =Y descr,i,bed above,.the.lens cell
130 is i nsertedH{l'Hﬁrfﬁ’gr (%hhq}é}opghc%gH%B@%?tl'%gso%gssmf’%ﬁi%g’taé WTW@‘Er 4R i n
Fig. 4. The | enswbet the CRIW is actparilf tholeascall 130inmytbeeothtod ksl bEpalRE cARGf 8@ t hat
t he boss nenber 64 i.s positjon el.ow and.secyred. Wit hin_t f ocusi ng
slot 142 in the g‘i@B“i%Q?“ 5r{‘#e‘s 8§‘|(‘j‘i“ﬁf¥r41§?8fe%b °‘f8°%%w%\t°ﬂ% ¢ 1B§§§“Sﬁ% nber 64
ext ends olf war dl Jongitidmigmobditent aelstoly Gk 0t mbd Be Fstutdde WIRA focld 4 achieved
fastening screw tjbgo is.inserted.and threaded I1nto the interior core 63 of

the boss nenber BSAYWIRG SR Y4B idighisnerbwherehy e prrensideeiart thefipnga 62 efithen i n

Fig. 8. Ther eupoBass member 64 is brought into bearing contact and tight frictional engagement with the
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



when the CRT 9 is activated, the lens cell 130 nmay be rotated and because
each of the focusing slots 142 is obliquely disposed, this rotation of the
lens cell 130 camsesssis | ongitudi nal novenment and thereby4NPM?E@ﬂﬁ%ﬁ@%gg@
focused. When focus is achieved, the fastening screw 180 is tightened

wher eby the upper side 62a of t he flange 621pf the boss nmenber 64 is
brought into bearing contact and tight frictional engagenment with the

undersurface of tPRBS githe auer halfrof Shgrlenis sell-terecleady savndiin . 1w shawr isdher |
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hal f of the lens cel are . hown i s the
support rib 132 AT PR B uc{r?n%en% orE?Oél&atv\ﬁrec?ﬁsged S?Ot Iﬁtreg] z‘éeré"’r?f |S egral
part of the | ensyliekital bady 6230 e bbés rhdmsbes 64 efinbesticka t@fhetfbtﬁ!shﬁﬂﬁt 1aelahd hal f

130a, a recessed oval slot, 137 i royi ded., The bos homn
positioned in t h&MRE P VhgFFas, Wéﬁﬁ‘gﬁ%ﬁ\i@??@lqossﬂﬁnﬁ?é&gbﬂm @“? ally
outward through thidBCRE&ESH Shbiot137, buﬁsgeﬁ@uaﬂbmdvedmaﬂy Ghif khel BRsRASS
menber 64 _is shown perbfectlvely in Fi Referring again to Fig. 5, the

shape of the sl otvddloh TP#‘F%*%?%FP%‘E?Q&@ cangpriatly miQus) f i neeessagei8cr i bed

above, when the lpmeq&s&(gﬂggﬁd;égssé@sl&qul ete and the device is being
used, in responsé to incredses in the anbient tenperature the |ens cell
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.



10 130 will axially nove toward the CRT 9. In order to all ow such novenent,
It Is necessary to provide the oval or elongated recessed slot 137. In
other words, the cylindrical body 62c of the boss menbert Bavembher 28831 xed
to the focus noulP%%%2hnd cannot nove, whereas, the flange 6RCHUStH&IBOSS
menber 64 is the part that is held wthin the recessed oval slot 137, but
Is permtted to nove axially within the recdgsed 15 oval slot 137. To

i nsure that the | ens ' ' it vi de
¢2bde phIBr&BONIRAI R ¥r P m%ﬂ“g’?" 1‘,9? ﬂ{éﬁga? ﬁi‘aér'/%s é‘%:le %

the el ongated recessed sl ot 137. Referring to ens ¢ S
shown with a t hergli-ddpsity pedysthylsng. Bzenerek amtrsdnditatadgoevioudly, b earerianfoFihg. 7,

and as descri bed ﬁgg mher. 54, . extends .t hrough the
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a tight fgictional enga nt of the cal um_ nenper 54 and the aperture 69.
At the othdr endnqumF%égﬁg%é‘{ tob:BP’P?IEﬁtcg‘Pr t@@“ﬁ?‘l—"f‘ﬁag’l‘:é’éﬁt botlgmetd 8ard ends
through the | argeke @RsgeliH pOwer®B R lers T daay M cle@Entd CalohfitiGhs &kl o When
the lens cell 130 is positioned within the focus nount 120 as shown in

Fig. 8, the |ens determing g distortien efche ("'t dermens 13 ardibe rrsvifing dBngedo poweaigh t he
expansi on bar 67 <gfadn i oR0%1ARRE art 84 whitd 'tlﬁ?inbénﬂ%%:b%a?&. Uﬁggﬁgfcﬂ Cgﬁboss

nmount 120 by securing a fastening screw 180 wthin e core
menber 64 and tipgiers hepntdaterhiand thens depohding drOtheinsthreanf Weddnses chbBthinad th the nut

182. Consgguent | ' rati . l.en | I. 0 ve axi al l | N
response '? g chang%lsicﬁp}i%ﬁlg%gkﬂ&g&%gl?a &Pé?&g?l?eﬁ%f%éq%% il?f’zitcébdon
Fig. 2. WD 00/ 682t shoWaueaddelic CRD3. HAGHE JS0RMiRdDthS distance, it i9en pLefigr r ed

enbodi ment of the i nvegt i on, Lkge thermal. bar 67 is made from hi gh-density
pol yet hyl ene. In P dptermyngy knawing jhe anficipatad iepgratirs chapsrethagauedihermepl { he

thermal bar 67 i godratiegloekpafsibd@ld leighh i 8 tifrmbiRyr gt i ci pat ed tenperature
change and the anticipated distortion of the "C' elenent 18, the focus

mount 120 wi | | under g8 HBEIEAERT ssurtlingiteatther Be enisting elesisioprensiagsembly
Lt o AL LB 0 Rt 1 00 bl |7
manually adjusted focus position by simultaneously rotating the lens cell 130 with
respect to the focus mount 120 and by axially moving 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.



determ ne the distortion of the "C' elenent 18 and the resulting change in
power are evident to those skilled in the art to which this invention
pertains. Once the change in power has. been determ ned, then, depending
on the nature of the |l enses contained in the 10 | ens cell 1%&0 thﬁs%\ﬁgs
skilled in the art can deternine the extent to which the | ehs ¢&'Pe'r

must nove toward the CRT 9. Having determ ned that distance, it is then a
trivial matter to determ ne, knowi ng the antici pated tenperature change,
the required thermal coefficient of expansihpn and length for the thernal
bar 67. Accordingly, after assenbling together the projection television

| ens assenbly 1%laim§ of the present invention, the lens assenbly 140 is
initially manually focused to a nanually adjusted focus position by

sinmul taneously rotating the lens cell 130 with respect to the focus nount
120 and by axi ally novpmogctidretcleeinen deb hssdBbly womprisimspect to the focus
nmount 120. The manual |y adjust.ed foc position is subsequently | gcked in
pl ace by a fastening @&ﬁv}%&ngﬁ%ﬂegi%wupﬂgmweﬁﬁa&g AN cell 130
with respect 20 iRI4IHe of ReG filewns;, 120, which prevents any further
rotational novenent of the lens cell 130 within the focus nount 120.
Consequent | y, upon | odkdthrgstone otkaiges nogitignsdia ¢ sagond kpwsing prskintd ssieen sifle | ens
assenbly 140 is jcally focused in response to changes in the
anbi ent tenperat Ef%moﬁlﬂg?%dgﬁs assenbly 140. In particular, changes in

t he ambi ent t enper at we ableast s Hapmemberdbatis fixedyommcted ® seidfast bbasingsft onche
thermal bar 25 6 L C es Ly the axial .novenent and n t he

rot ati onal noven%nr(ljt%/(a)fs %‘;ﬁé@?&érﬁ%ec eggﬁal Sﬁf)on\)/ai/ihtoﬁﬁ? Eggheec(f%etrgn ’ﬁaelg %rcr{lj%mbrﬁr)unt
120. Al though a byierpdsitioneiiroekteneat fiedt housmgiand edid seondiamsihgevhetds eiid Bed i N

i vi dent t tho§e skil%e in the

det ai | h in, ti thereof will b
art without depaltrhe Cawro R ruaiang SrpeHonal maRans i o one i EHensd

clainms. 4 NovenbewarRa akdy fbidisiig first lenAnFEPpRetd HandR et Sinbignt t@Rgeragsenbdl y
conprising: a) a first housing adapted for nounting on an imge form ng
device and i ncl 9ay e said Ipuspsterly s ¥os¢dens: b) at | east one other |ens
positioned in a second housing and on a screen side

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.



of said first lens; and c) at |east one bar menber that is fixedly
connected to said first housing at one end and is fixedly connected to
sai d second housing at the other end, said bar nenber being positioned
bet ween said first housing and said second housi ng, wherei n ssginiak 003
menber causes only axial and not rotational novenent of sald at 1east one
-other lens toward and away fromsaid first lens in response to changes in
the anmbi ent tenperature to which said | ens assenbly is exposed. 2. The
assenbly of claim1l, wherein the inage formmg device is a CRT. 3. The
assenbly of claim1l, wherein there are at | east two other |enses on the
screen side of said first lens and the distance between said at | east two
other lenses is gfiXefe MAsembR o%ﬁ%%er&ﬂﬁ%ll%@h}chc ﬁfe's G sia 3P S[genber
further conprises two apertures spaced apart fromeac er, one 6t sai d
apertures securi fgp etherd¢ngesand miehas clesestamehich frst kmosmbdtesemm'tﬂartﬂmlfsuﬂﬂ@ and
t he ot her of sai r ri boss nenber, one end of said boss
menber bei ng sIigé@ﬁ%pégéﬁié%g?nsg%ggégl-shaped recessed slot of said
second housing, and the other end of said boss nenber being fixedly
connected to sai fir hou n e asse Ia|n14 wherein said
boss member has &n in raﬁ%fq (%ﬁ}aérﬁée er%éql%é gpd*"ﬁﬂ?é? torfbe
proxi mate to sai sbrdenisiRit akRQUBTNGndeS ind @GNS WHEhRohBBiEI thdd of &%%veﬂmwer
Novenber 2003 14 éﬁ The assenbly of claimb5, wherein the | ens which
conpri ses one of <85 gnsgsse %tsa&hﬁ%le&% her | enses and which is closest to
said first lens contributes nore than half of the positive power of said
| ens assenbly. 7. The assenbly of claim®6, wherein said first lens and the
| ens cl osest to &he -&@Kﬁ@hmsW&EmEmémphﬁ@@bbﬁb@pﬁ%&gand sai d | ens which
contributes nost of tl 03?% .ve power of the lens assenbly is a glass
|l ens. 8. A projection teléb 'on | ens assenbly conprising: a) a CRT

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.



b) a coupler assenbly 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 nounted with respect to said coupler; e) a second tube positioned
within said first tube; f) at |east one | ens nounted withi i

tube; and g) at |east one |ongitudinally extendi ng bar mhighﬁﬁgﬂggﬁ%gc ed
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 thesrmal expansion and | ength of

said bar are selgcted, such that n the anbient tenperature of said |ens
assenbly is vari®ed sg@ﬁﬂﬁé?“@ﬁﬂ&ﬁﬁ@“ﬁﬁﬂ“@@ﬁ@ﬁﬁ-ﬁ%mﬂ%€$%ﬁ%ﬂQQ§““akP%$

di rection, causiwigciPat ixaiy fsititRABRRRE sAddchtntot at i onal novement of said
second tube with respect to said first tube to correct for the change in

the optical properties of Ilens assenbly as a result of distortion of said

plastic |ens. 9'”TheTm$m§5?§éﬁﬁpbyﬁgklﬁia&g%§5??@%”§b@%§§5 SQ%W%FaSt one

bar is connected to said I rst”tube at "a posi screen
si de of said | erapedwsespbéed apirafromieachawisdrtdne of sid apsttiredsesaing dxatunis

connected to sai e .uhe. 4.Nove r 2003 15 10.. The | ens assenbly of
claim9, wherei nrg%nz'feg%éqg%%n@g‘? c{%%aéé\l%%%%e%esm@aﬁ oljﬂ'é?ﬁgésgld Wﬁ%ﬁf SEFEE F;@%ﬂ y
posi ti oned w t himermsisir,bne esdoftaidboss ménber bligg HRably 3saesdth ¥n 6¥al-6hapedn 10,
wherein said bar furthﬁ%ﬁfo risgs two . apertures_spaced apart frqm each

S8 FHS@P

other, one of sdffs%B& S F‘fbﬁgangﬂ&pﬂﬂﬁﬁ‘fﬁn e SSERETRPFA PFigE Frehy sai d

second tube and dohgcatihesaidfirsbtiabgl apertures securing a boss nenber, one
end of said boss nmenber being slidably secured in an oval -shaped recessed
sl ot of said second tube, and the other end of said boss nenber being
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assenbly conpr i g fig:tube) said 4sesmbly ensepristapt ed and sized to be received within
said first tube; a) a lens tube adapted and sized to be received within said first tube;

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.



b) at least two lenses fixedly nounted in said | ens tube; and, c) at |east
one bar nenber fixedly connected to said | ens tube at one end of said bar
menber and fixedly connected to said first tube at the othgveshgrgf0%ai d
bar nenber, sal"@/‘lﬂfﬁ Thenber further conprising two apertures PSEABEUIIESar t
fromeach other, one of said apertures sacg ing a colum nmenber extending
fromsaid lens tube and the other of said Ei)ertures securing a boss
menber, one end of sapd E’é&%?olyf@mﬁﬁ 13 g c&hqbﬁﬁabgtyse@ﬁfa%@ﬂlemeer%ch is

oval - shaped recessed slot of 'said | ens tube nd the other end of said
boss nenber bei neflapes ek fixedhyrrernesigd taosaishiens be istthe atne mapherras said sideast angr
menber automatic a n | ens
system by axi al %H/H%Q Hﬁtl(?cg%e %?ﬁﬁ)ﬁhﬁtegwﬁ blgtfhgggé Sﬁ% élél)é;()ft git‘)igélnlszﬁbr%esponse
to changes in the arrbl ent tenperature to which said projection television

| ens assenbly is, subj rati cl a| m 12,
wherei n sai d bost: merb et ik BT o F eitdieneRuBRR e akaEPL 1oL hor
end proxi mate t onslaidd afGRBta dotpler thdnell @CQIVERT, BAfobdThaint AGeslteWaid Wilpler

00/ 68723 4 Novenmber 2003 PCT/US00/11018 16 14. The assenhly of claim 13,
further conprisihi§Peced@ssAwhRasitinpsdhuihinsmid foopsmoun apd eontaining e lgastisg) y
connected to sai@nd-@R$1dsHOfenb Bosﬁtfb%e@él% IR SvaSo SRR ERAL sdiganino@ne Dbar
menber but | ocated approximately 180 on the opposite si dé of said lens
tube. 15. A net h@dip@tsmad}qm ag ipihelly meunally adjustine bplide awaxial@heé i ssiotationaéns

assenbly which e

nmount fastened tdgﬂgal %%f&opq p’lgg;rmn t&e‘g%gﬁgﬁ%eﬁf %ﬁélgs{be%%%&aﬁpgg‘?jwﬁ%ggﬁog ﬁ?’?i
sai d focus nountanddbseqrhty mtugata:all)t ﬁhlmnngsmdmlammﬂg}adjuaed)foasstposmbenslym
posi tioned cl ose to and. convex, t CRT, .sai d _net ho risi.n

Dreps of - ini b1 arPeRfiasenny e it Ridrorie ARt Bt onseia et Mdisar | onal
direction said pigji€e téngerdnat mmbmmdﬁaﬁc@&ﬂemﬂsseuib@ i sifpével duyingdj ust ed
focus position; and subsequently automatically adjusting said

manual | y- adj ust ePRHER S position only in said axial direction and not in
said rotational direction in response to changes in the anbient

t enperat ure to whi ch said projection |lens assenbly is subjected during
The method of claim 15, wherein the step of subsequently automatically

adjusting comprises the step of first locking in said manually-adjusted focus position.



operation. 16. The nethod of claim 15, wherein the step of subsequently
automatically adjusting conprises the step of first locking in said
manual | y- adj ust ed focus position. 4 Novenmber 2003 17 17. 4Npvesipkeas 2008
television |l ens assenbly conprising: a) a first housing adapted for
mounting on an image form ng device and including at least a first |lens; b)
at | east one other lens positioned in a%second housing and on a screen side
of said first |lens, wherein the first housing and the second housing are

- .configured and arranged to provide initial nmanual focusing of the assenbly

" other |enses and\ih

by rotation of at |east one of the first housing and the second housi ng;
“‘and ¢) at |east one bar nmenber that is fixedly connected to said first
housing at one end and is fixedly connected to said second housing at. the
other end, said bar, nenper being positioned hetween said first housing and
sai d second housi nd P HREPEIA VSR BEP ¥ iises only axial and not.
rotati onal novenentfirgthossr ghdatled foamburoing oo tinimagk émsingtdovier shdamshdigay from
“said first Leps: and, gLong the optical axis of said first lens and said .at
| east one other lens In response to thermal expansion or contraction of

sai d bar member bldtileast onecdtbandres ppsitiqnhinatoiaad housenzped o wkecehcidebf ch said -
| ens assenb i PO ¥ | ei,n the image
~.form ng devikéécéﬁ?sgﬁgé?% mlt%egﬁr Héﬁsa@g:agﬁb yéé?)@%gﬁlgs?drﬁr%%%nm}?&e?nﬁ there are at
least two offEe] Brseddegpitiplipanugl dpaising of e axssmilz byirotdtios of dtdeast candf t he

“di st ance betnagra hominh Al elamhd hRingi fHar |l enses is fixed. 20. The assenbly -
of claim 19, \/\/nerei?5 t he | ens whi compri ses one of said at |east two

ich, ) ; -
B OPeLAE ETRE tha 5 Tixgilly cpnreelpd P apd AEpusingdt @ nore than
hal f. of t hendaslii fixcdlydonettedo st sdedn® ASusRESEMB bitker cAd, seilitr maasbl y of
cl ai m 20, erein.said first |lens and the lens closest to the screen side
“are plast i_\(,:\@%%g(g%no&ﬁ YA S?Qﬁ?l horsiog m&‘gﬁ'ﬂdl'sie‘fﬂﬁ‘%gusf?ﬁs‘f’h‘iﬁm fH&bBosi ti ve
power of thembensusssdpiztiyl shdna rghirmal thevementbf Mid f26Tond OB lens -
S toward and away from said first lens and along the optical axis of said first lens and said
at least one other lens in response to thermal expansion or contraction of said bar member

due to changes in the ambient 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 assembly.

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.



18 22. The assenbly of claim 17, wherein said bar. Menber further conprises
two apertures spaced. apart fronleach ot her, one of said apertures
securing a colum nenber extending from sai d second hou<i Neyearher £8€3 ot her
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
housi ng, and the other end of said boss nenber being fixedly connected to
said first housing. 23, The assenbly ofl&l aim 22, wherein said boss nenber
-has an internally threaded aperture at said other end proximte to said
.first housing for receiving a fastening screw. 24. The assenbly of claim
18, further conprising a CRT upon which said first -'housing is nounted,

wherein said firgk Themssembiy chdave, Weerdiakda R Trender fuffﬁlﬁcb;ﬁ%}% en’gl ]}’ of
to sai irst

-claim24 wh ast on iS connecte
housi ng at gﬁﬁggqgﬁdg %’%’Sggr PR ﬁeé %IEPg%fqé)ﬁeﬁ'éreW@ﬁigécp@ﬁ@ megsebenbl y  t han
the positi oﬁx‘%diw#%ms%ﬁiedoddamumﬂnénhacshecomempe@r&ﬁcéiﬁing a®B&oNnd housi ng.

26. The assaighibyr, &c eal 8 Mdlilss mé rising.a sec bar menber which
i's - adapted to be fi xed]| y onsn%c#g%ggggg che‘"'glb H‘quﬁﬁo Pedeqerrsd same

“manner as sEPEP é?‘ds?c@&%ﬁouélﬁéaﬂéffhcﬁﬂlmOﬁmdb@emmdcraaptng(‘bmedmteI y 1800 on

t he opposi teomakdlel t0kaig Blsthsgmend housing. 27. A nethod of adjusting the
focus of a projection television l'ens assenbly which includes a CRT, a
coupler fastened to said CRT, a focus nount fastened to sal d coupler, a

aast 1 asse”m”w*ﬁw‘mm’“‘%gj‘*“%“é‘?‘%‘ﬁ%"?%s”%n AR 02

‘Ieast glsa 'g astic .lens positione
sal d rre PR ‘H%P‘ S3id pther #d P *pYe rsaid;figs hpgsing formgeriving 3 adj usti ng

bot h . in an fagterihg gorv.i n a -r ot atl onal " direction said projection television
|l ens assenbly to a manual | y-adj usted focus position; and subsequently

‘automatically adjusting said manual |l y-adjusted focus position only in said
axi al directi on Z&nkherfetembly of aiabn i & thathieomadprising & CRITGHon Whicks4@NRE t 0 changes .

inthe 4 N%%magfsxg&qead%e@mawrsugm;é AL S Ly dpp.ch sald projection Lens

assenbl y is subjected duri

23. The lens assembly of claim 24 wherein said at least one bar member js
conuectcd to said first housing at a position closer to the screen side of said lens assembly .
Vt_han the position at which said bar member is connceted 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
housmg

' _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
coupler a lens cell assembly 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 lens assembiy toa 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



operation.. - 28. The nethod of claim 27, wherein the step of subsequently
automatically adjusting conprises the step of first locking in said
manual | y- adj ust ed focus position. Title: RO)‘Q@FI‘{W@T 2PEY1 s1 oN
LENS ASSEMBLY [err] [err] [err] [err] Abstract [err] [err] [err] [err]
[err] [err] [err]

19

ambient temperature to which said'projeétion lens assembly is subjected during
- operation.

" 28.The method of claim 27, wherein the. step of subsequently automatically
adjustmg comprises the step of first locking in said manually-adjusted focus position.



[err] A projection television lens system (23) has a device that distorts
for telescopically adjusting a | ens assenbly, a tubul ar nenber g8 that

carries lens el emar%érﬁﬁ& 28) ‘%éérﬁﬁif%%?ﬁl%!?‘)&wowﬁmﬁg f ocus ROM

system At one end “the lens asse BreduS prow%?‘ed a ng site
whi ch i s fi XeRTERNAOSNAL APPLIEATION PEREGHED ONDRR THEPACENT cOORSMITEEN e ARt Ber)

provi ded hqg}er%%!)”a{ﬁ’bt%n? Hhe—t-yedTounting-—stte-to—the—tubt-ar—erbel
(36). The|thernal (%na SEPTEPIRal char agt er]iv@tIperaatiprp! RubisatipndVpmbes: ar e B0 AW6823
so that the dE¥Pcétself distorts in | AdSpSG .ttt SIRREALH! ©1GNANEER0ANT: oo,
t her eby mbre—the—t-ens—el-ements—{(2628) tdward oraway from anather | ens
el ement  (18)) ki@ SINQRRRod Mimber! €S PBEHIYRhMs | 1) DELARE S il RCELES Bl A RER DL E,
tenperatufe. In the nost preferred enbodi nept, t&e clinecok, e FR, Ty, &, 2T, BU, MC,
on the fogt® "ottt e Rte | nags el #8° @040he | end-BEEBrbl y. The tubul ar
menber, carrying the lens elenents (26, 28)jand nounted within the focus
mount, i ;(305(5'1’1%1‘@:@?;%1@1 to the focus nmount by prpiskeyrer bar (41). The materi al
of the bat andgdit& Hi mensiHSLARHER ect el buch Vikdteanafon! sedpranise to
exposure to increased anbient ‘tenperature, the lens assenbly is noved
toward the ,ngtAthir tI ns R%I ement 1323 'b%/g?an anpunt appropriate to maintain
focus or SUBSPREPEALIR SDINERRAT & Fo77 &%) stortion of the other Iens
el enent ([L8).
(72) Inventors: BODUREK, Felix, J., JR.; 2702 Runmningcreek,
Florence, KY 41042 (US). OKOROCHA, Livyn, O.; 8064
Debonair Court, Cincinnati, OH 45237 (US).
(74) Agent; MURFHY, Silvy, A; Coming Incorporated, Patent
Department, SP TI 3-1, Coming, NY 1483 (US).
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¥ | (57 Abstract
A _projcction television lens system (23) has a device that distorts for telescopically adjusting a lens assembly, a tubular member (36)
+ | that carries Ieps elements (26, 28) of the assembly within a focus mount of the system. At one end of the lens assembly, there is provided
a mounting site which is fixed in position with respect to the CRT (9). A device is then provided which connects the fixed mounting
site to the tubular member (36). The thermal and structural characteristics of the device are selected so that the device itself distorts in
Tesponse to temperature changes and thereby move the lens elements (26, 28) toward or away from another lens elemeént (18) 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 tubular member, carrying the lens elements (26, 28) and mounted within the focus mount,
Is connected to the focus mount by a polymer bar (41). The material of the bar and its dimensions are selected such that, in response to
expasure to increased ambient temperature, the lens assembly is moved toward the other lens element (18) by an amount appropriate {o
maintain focus or substantially compensate for the distortion of the other lens element (18).




