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The present invention relates to projection television |leR9 gepedd i es and
in particular, to a focus position | ock device enployed in such assenbli es.
BACKGROUND OFwbHio/ed1B/ENTI ON Pr oj ection tel evi si ons are welplerksommas | n
general, a projection television set or 10 projector includes three cathode
ray tubes (CRTs), corresponding to the prinmary colors, red, blue, and
green. Associated with each of the CRTs is a projection |ens as mmmmwmmumm
which is conprised of a plurality of optical lens units: CNeralmm

an attached faceplate, and tae function of the lens assenbly is to g fy
t he i mage appearing on the faceplate of the CRT, and thereby project it
onto a view ng screen, which is nuch 15 larger than the facepl at W “ww
CRT. For a typical layout of the optical lens units in a project :ﬂmm““m m\“\
tel evision |ens assenblF)?Cgse"@sﬂ%.“o‘%aqsé'ﬁf‘:?ﬁpf?@%%ﬁm%‘gﬁ?%al ly a proj Q&[’({O{Jn
television lens assenbly is nade up of a plastic tubular nmenber, generally
referred to as a lens cell. It is the lens cell that has a plurality of
optical lens units nounted within it. The lens cell itself is nounted

wi thin another zo plastic tubular nmenber referred to as a focus nount. The
nmounting of the lens cell within the focus nount allows axial novenent of
one with respect to the other, which results in focusing the inmage onto the
screen. An apparatus for achieving such adjustnent is shown in U S. Patent
5,276,555. After the inmage is focused, the axial 2 2 OCT 2e03 WO 001 69167
PCTI US0O0/ 10943 -2 position of the lens cell is then | ocked with respect to
the focus nount. In the past, th asi S been to screwin a
bolt through a slot on the focusqﬁﬁgip?T§%$ﬁ%ﬁ%h£ﬁboss that is integra
with the lens cell, maipfent@Selior feldiadlid propetidatelevisiaiblomyasidlia afdiin over the
bolt. By turning the nut clockw se, that 1s, tightening the nut,. the |lens
cell and the f08%‘3%’1}1’1?f‘%@?@sﬁﬁﬁ%ﬁd‘?"b"@ém@?’e‘ftlﬁs é%sﬁgblé‘*sfri ctional |ock.
However, when the nut was tightened securely to maintain the focus of the
projection tel evision | ens asse this led tg t ef ormati on of the

pl astic lens cell and the fociggﬁgéﬂﬂﬁ“%9¥Tﬁ%ﬁ?@ﬂ?ﬁ& of the nut also
caused the : ens ﬁel | Préjedtionitdlvitgont B waR khéa, l#llgéh‘éral!@iphﬁeﬁﬂbr_tﬂaieﬁsibﬂﬂ&tanC!JS
mount to tilt, thys, causing an increase jn are on the jnage appearing on
the screen. 00 Ao B‘Elﬂ"ﬁﬁfﬂ%fﬁiémw %@Mﬂ%ﬁ%%ﬁ%ﬁ?&%@%ﬂ%ﬁ% X¥ti on

| ock devi cg t hated Blud) bad @Se_nlaAkﬂﬁu&?mtﬁieﬁcih@ﬂtﬂe@RﬁsW@r@ﬁc_ftiio@[bni sh@mﬁi on :ens
system and prevents any tilting of the lens cell_ conta the optica
lens units. Anot"‘fli’éﬁh‘%‘l?f”é’ﬂfed@ifaf’ﬁ@ﬁ rﬂf@?ﬂ%ﬁ‘“i%“ﬁ"@“ﬁﬁgvﬁwE%faﬂétﬁ?éfg%osi tion

| ock devi ce thatfagepley,abd tie Riitich ¢FtiRMTéds @ke@bly 6 nlagilfy theiagedpgdedibgod ocus

mount in a projection television |ens assenply. 1 UWARY THE | NVENTI ON
proj the faceplate of Sle CRT, and there%y prc_»?ect it or>1/to a vi%.msng screen, which is much

15 larger than the faceplate of the CRT. For a typical layout of the optical lens units in a
projection television lens assembly see U.S. Patent 4,776,681.

Basically a projection television lens assembly is made up of a plastic tubular
member, generally referred to as a lens cell. It is the lens cell that has a plurality of
optical lens units mounted within it. 'fhe lens cell itself is mounted within another

20  plastic tubular member referred to as a focus mount. The mounting of the lens cell
within the focus mount allows axial movement of one with respect to the other, which
results in focusing the image onto the screen. An apparatus for achieving such

adjustment is shown in U.S. Patent 5,276,555. After the image is focused, the axial



Accordi ngly, 'the present invention is directed to a projection television
| ens assenbly that substantially obviates one or nore of the limtations
and di sadvantages of the related art. The present invention provides a
solution to the problens described 20 above relating to IédSoceu
assenblies in a projection television. Specifically the |nvent|on prOV|des

a neans for noumersg a |lens cell in a focus nount so thatPGWRA0/1043i s | ocked
in place after focusing, the |ocking step does not result in tilting the
lens cell. In accordance with the breddest aspect of the present invention,

anp?ﬁ:rfoﬁg%ﬂgg%‘s Iig sce'l’lé%hgn 1”5&‘3 1tg|rés etho tkla’]etterl.g o%gt l? V‘g%gﬂfehe lens cel l

o] ect1on S 0N 10ens ass I'y, where the
spacer is abhaqntaﬁ;ﬂozfcbmasrladlmlscmumar’ewftthroﬁgffaasmt@ndre foaws ploedt, and ithe spacer, is
adapted for tlo in I f tion of the
proj ection l?(gf '%m ﬁgéﬁﬁgﬁgzgjggg[’ﬁﬂﬁﬁ'fag&a erred % n%%ginrfﬁarﬁ'& t he spacer
I s recei vedoventhe balt. sByemmingttheaut plockvess thatria dightedipg heihwiathellehy ethaehd | s
integral with_the |ens ce v i to the
lens celf, QREPHBOVH Pﬁeffé’é‘“*i%*dwe%“é °r°633§e§2§ ghonal locrlp %towgver Q“f%g%g‘ %é\ll th each of
the gr ooves%uaighgmtmcxedy prmaniﬁtfetly oﬂmé)proapmrftelavxdowueniasembty of the
grooves bei ned.t o def| ooV hat a t gh t he
grooves, @‘%dFJOS@b ‘%;(cfrglatfof]r?g ?aﬁtgc lﬁlas'rcaf tﬁ? C%Sheﬁgéﬁ@?g hq%{l}(rf s line 2 2
OCT 2( p3 V\Q)ﬂﬁéﬁ@il@&cﬂ@éﬂl\[ﬁﬂ@vﬁsl@ﬂé&taxﬁnpawptmgl 1eﬁmmmsgmmmmcmm er of the
| ens cell. Further. the spacer, cal h_a radial flange
2t one. end. M Sk oot s P o RO et S fiebni -t ne
sl eeve and V\II"IereAxtdj‘rﬁechOIthﬂﬂVﬂftloh isao pxyafnldmdfonusaiombmdlpclodevtchEhaspacer does not
physically contact the s| n_the bottom of
t he spacer Hﬁﬂlt%“staff%‘:uglpgsé“og n R/Broéeﬁt\sldélrtge\f’ H '§‘85 sé%teqm ng)p e\‘f\%l%rl%lges t hat
ext end downvAing of the lendicdllevmaining tHeanpecablend undts.r Askitlzdr olbjhcangm ineacin of t he
ri dges bein recejve i nto. ecti LAQVEes | eeve. The
recei pt of 8"?0 8@82““?1?03"'? ﬁ?ocwrﬁgvd‘ffgga? preven ng tHe 8 09@‘&“? i zlm rotating
within the ahcemv&musTrhmmachq‘tmntdlwmdnamsassempiy\.ar dly raised rimextendi ng
froman upper surface of the flange. The rimis slidably secured into a
slot of ¥ o the focus nount, which prevents | ateral novenent of the spacer.
Further, a fastener is coupS@MM@RJa@FdﬁimNmONhe spacer The fastener is

adapted for position he spacer and ocki ng..t h osition. In
one enbodi nent, %\ffé? Jf’%@f gﬁ@Fesg'ghnﬁ'F?tg’gés ef)t (ho aé’ﬁ‘aeq‘ém%““g@ﬁ?r“g one end of
the bolt is aﬁﬁeﬁxm@s&dsmﬁmﬁnﬁbﬁs\eﬂes/unt bn mort bﬁhsbranamnsaamd dishdvamageeof end of the
bolt extends raf outward th 0 unt. The 15
nut is securdé"ur ?8“1 e BB mvﬁf“t'oé'r & %fa%‘ °tfhe &P rf‘oglgﬁlggeﬁgrébl ion for the

| ens cel 0 asBewhtipingttdEnnest! asssmbligylig emﬁctmndemm Botdifisally heder to | ock the
focus positi.on of the nut causes
t he spacer t“&vef’f’%’e‘“‘?vé%fsﬁI"feanS%’J f?‘ﬁﬁgp ﬂexﬁ cele a}oc'%%oﬁg%ghag%h%nhaér surf ace
of the radi dbckkd mme afterfdtesnsg)&hcéocktng sfep dmmmmedultyn fdnw@}eleaweilnt erior
surface of the f unt EdCl r 20 novi ng

| aterally and fr ?‘r’f‘éh\%l e B ades{]aﬁ%ec af(ﬁ(’ae\/pereser(ljt %%Euon %%%Je‘frﬁl?a% of the nut
onto the boldfa nb:h-hgxumtm‘fxl islilﬁedpes’ed baakdn thslernroehvmlttwfoaudnauh@ffaocus posi tion
of the | ens assenbl |nta ot h er 48 cond sl eeve
i denti caP® i PrUBHQR Fei(fe’f " 8°FR yf lfeéetnth pé%e\r/és (P n%ggﬁr?g%r%dga%ngrom mat el y

180 apart f r Qmastche cfm;ilalttothbe]mta‘ 1s|§duptddédsrrpnmeqm@ thespmedmslpfexdecrlqngmade of a
non-rigid

t . 35 f
nount, the s E‘Hr‘?ﬁs‘gﬁ’a"?élfenpf)‘g‘fcgan 2 fﬁsf(’ln\(i:\g‘ nhlg%nstarp re?% EdrEI'%F| %‘%‘%’Z fir s? o
fspacer. A semeﬁ]ﬂcd‘rmtamdut@asimpﬂmtbrﬁectsﬂadaaMMd fpmeed is inveeal e Lhe s;a(r:]ond
t t the s ckin e
ast ener %la@f ?]%e?lpijgf Sﬁé Vlegnl nng atancnc%;g oﬁx@?&%gge Fl'ﬂlj[le mh& g

f ocus p05|t|8 ron evi sion ens as I'n yet anot her
enbodi neng Oﬂ‘\votgl?@vesrbtmtupmsurﬁcmdh@ebtﬂofthplgmmwdéadmg spacetdcwkmnglaul}?ao f ocus

position in sion lLens .ass ses a |l ens
cell and a f ah@ﬂ?&n HS\?{‘EEP@\{‘? ﬁré’oYeéhgm%aélfgpe|t§@f’t¥n§eg§°°vg Ur a |ty of |ens
units nount egtasgeb fHrQlgh m@mvcs, the 2rooElax1 M8 by Pdd1BDib dhe d?Eﬁ’éNS@Qfo:O 943




-4 where the'lens cell is telescopically nounted within the focus nount.

The net hod conprises the steps of interposing a spacer between the |ens
cell and the focus nount, the spacer being adapted for rad The
met hod further includes establ i shing a focus position for Sgl W&@g‘;ctl on

tel evision |lens as ly and | ocking 5 the focus position pROJ ection
tel evision | en¥°3%§92 ly, while preventing the tilting of %ﬁr[ﬁ%a@lr?s 3ce

within the focus nount. The interposing step further includes providing the
lens cell with a sleeve that projects radially outward fromand is i ntegral
with the len asgiag hou@lﬂdxe‘éhﬁfr@fthbé}:nsI:ed!le\Fertl’(ta,Sheasp&pahma cgimdueakbbdyher ei n. The

step of | OCkI nﬂﬁﬁalégatl Ha’{gﬁét o 5 dseﬁxev\ﬂ%dﬁéa?goda of h Y acérr %@%d%ﬂﬂmm a bolt to

an openi ng Wt ere an posité en bolt extends
outward thr Ou@hleavesahd)bvheratﬁerbettdrmoilhemhudrtcal thﬁoﬁtb&épwrdqxshdter i ncl udes the

step of secur nut ont .and t| ten ng .t he that an
upper surfac@f‘ﬁg’a@' GORGftARe S?ﬁeé?r B thT’ﬂ%a %a}gacer ‘e%g%té"s“ rac %%%rcrag?l y engaged
W th an i Bt eflieQlees Mae®ethesprefmew rivigestbat exAbridatomatind élom,a lowe net hod

oroj ect s 1 5 swbr et AAaL et S e S B it RESRMAER® LnTre (e

respective slgapvaeonaliesieapa Chd rapprcctherrmgshmo 18Q@rapesrevEmothe eecdt ot her on
the | ens ceII Fur t.her net h i ncl of a second
bolt to an o lﬁé)m rmju% \E/Winhtl]-xf ﬁ] eve, qgre spacer Hl(xjtgr?r h%%mrpw&%w‘}%?ed%ﬂr?

Second Space osite end of the
second bolt exiegdigisfréan hvaper mﬁa@w@meﬂa@cahﬂm fisodidabity scheedflmteaslohfdu nt. The

rethod fur{hep, oS ides Lhe 2LeR 0L SERNLNG, A SREaNTulul 00LR ADE 20

Ce2oAd” suc surface of a
radial fl anngoﬁ}ﬂedtbﬁn smmg% ﬁpmea*rh mmnﬁa@ptedrﬁmabdn}onmgglagse@ew th a

second interior _s rn odi nment ,

t he met hod staéﬁgo’gcf‘[‘ ?ﬁ?‘?%wsﬂr g’rc’"ﬁﬁ ‘rd"%eé“ t er&“asfi‘?nte scé)g@b%e%gbgp?ubber
washer, fol | awedniywheré®ieahd vixadisoly is dismeichné sechred fvithin ¢herspspret ihge bol ts. 25
BRI EF DESCRI PTI ON

t |
view of a pr cﬂtléeéf‘?docr{'Wéﬂ%\?ftgr}%ﬁ‘glguﬁg‘%@;déﬂﬁ%% tﬁ%s?&'gﬁéﬂé ?Or%(org%lg?r;@gft: gzal ock
devi ce i njaccmt da&m&d\mtohhetm w&vmstabl@hmgaﬁguszpmn mﬂ@:knmlbm 69167

proj ection A s5asse ot part used in a
preferred enbleﬁbdmastsemtﬁlyt'ﬂenghmmng Df:thc ntficﬁlls@th@pacsrtaﬂperaélp’écwlvre view of a

spacer used ip 3 lens, Cell ol MhoaCGtAPRE sl Rarkl6r BE $3&Po diERY ON-

engage an interior surface of the focus mount. Since the spacer is restricted from
20  moving laterally and from rotating within the sleeve, during tightening of the nut onto
the bolt, tilting of the lens cell is prevented and the focus position of the lens assembly
is maintained. In ahother embodiment, a second sleeve identical in construction to the
first sleeve is positioned approximately 180° apart from the first sleeve. Furthermore, 2
second spacer, made of a non-rigid material, is interposed between the lens cell and the
25 focus mount, the second spacer being identical in construction to the first spacer. A
second fastener is coupled to the s;econd spacer, where the second fastener is adapted
for positioning the second spacer and for locking the focus position of the projection
television lens assembly.
In yet another embodiment of the invention, a method is provided for locking a

30  focus position in a projection television lens assembly that comprises a lens cell and a

focus mount, where the lens cell includes a plurality of lens units mounted therein, and



FIG "4 is a perspective view of a lens cell assenbly enbodying the
conponent part of. FIG 3 in accordance with the present invention. 10 FIGS
is a perspective view of a focus nount used in a projection television |ens
assembly of the present invention. FIG 6 is a perspective vi&& 8T 2003

sem - assenbl ed /Lﬁ%t'i on television lens 15 assenbly in accordance with
the present inv ron. FIG 7 is a perspective view of a fﬁFW%?Q%“’éM ed
projection television | ens assenbly in accordance with the present
invention. 20 FIG 8 is a fragnentary side-sectional view of the enbodi nent
shown i n Fl Gwhére tHE&EIOE1PTE téDiNcdpicalli-notERRER: FYRGRbUMENThe Hhigghddnvent i on

di scl osed herein.prevents_ tilting of a.lens eLEI Wi t hi f ocus nount of a
proj ection té?’B?}?sgﬁ tﬁ?‘l“f"é‘ﬁg AR A yPac 5be‘ﬂ$§“ﬁ$8 G%ceﬂ)l(?g??’leg?f“f Be¥tdevi ce of
the present itR\spites thgiadamdidforradial thdvemerdt. ThdmétBodasheg haludes general |y by

ref erence nuner .10. _.The pr.ojgcti.on television |ens asse .11 conpri ses
a lens cell fﬁaﬁj’éﬂmfoﬁs 99}5@ {%ﬁs ‘ﬁ?fmﬁitmt"ﬁ%{?v‘sl‘oé’ lf%laﬁ@ggiaﬁnﬂ%lyn%un?gd
vv: t hi In a fsofcwtse f'ﬁ@iﬂlﬂ?sitlﬂdh of sife@vdjection Eleaﬁop&nﬁsaeﬂﬂgﬁ vdhgﬂpre?@hhg the incl udes]c a
urality of opti ens, uni.t shown i n_Fl, : ocus, position o
Itohe I ensycel I“?t%i °§§‘el“r’ﬁﬁ ’I‘f’\rt}“'é%e gﬂﬂ‘%i"ﬁ‘& Thegpierp P et BEFScus nount
14, and t hen pidvlifgaReigndet iviith@slebwakat gRYdcBeadldlly betwdiaEbnt sndlioBlegahe focus
position of the |ens al senbh%/ éé.l 3’?{2 OCT 203 &\8‘;00/ 61% 67 PCTNS00/ 10943
-6 Referring"‘flg‘tﬁ‘—ql@scﬁ,’af’ﬂg’ B EGSIepEIRT # FRCe SroRed BGTee 11O StERMor i ses a

sl eeve 16 t hasckpigFireet Conipricdsaliel syep@totlisk @iddnd & aibbl &Onadpetihd Withihe | ens cel |
12. The sleeve 16 has a rim18 tgagl igcll udeg t wo groovgs 20, on an upper
surface. ‘The BS3HaGH 3BFEEN 9pPosiesng S50 BolL Fisnas YRt e fryougha siohinthe 1 om each

ot her on the fdusib8ntoThé Methsd Rake irkfidesttie stbyesfsec@fda fut Gfito tHe@oltwed gr ooves 20
are aligned in a‘gr ove aﬂ;ﬂline 19 t hat is.q?ﬁrall?l to the central axis
line 17 (shoighiepngfreputpych Getan upnst susacegfiagadial fanes of e PRIGE BBIMTRd as the
line that paghefnilifeapegsd Wheatiatetoturfidf e figucabint. 1 Rlterddively,angi t udi nal
axis line passes through the core of the I@ns cell 12. The tocus position

| ock device ferthadingides e siEp pigEavidingthe teas cellvithasecondsleve fpat projects

15  radially outward and is integral with the lens cell, where the respective sleeves are

r
0
n

spaced approximately 180° apart from each other on the lens cell. Further, the method
includes coupling one end of a second bolt to an opening within the second spacer,
where an opposite end of the second bolt extends outward through a second slot in the
focus mount. The method further includes the step of securing a second nut onto the
20  second bolt and tightening the second bolt such that an upper surface of a radial flange
of the second spacer becomes frictionally engaged with a second interior surface of t_he
focus mount. In an alternative embodiment, the method steps of securing further
comprises first securing a rubber washer, followed by a metal washer, around each of

the respective bolts.

25
BRIEF DESCRIPTION OF THE DRAWINGS
FIG. 1 is a fragmentary side-sectional view of a projection television lens

assembly showing a focus position lock device in accordance with the invention.



~ 0 FIG 3. The spacer 22 includes a cylindrical body 24, which has a

radi al flange 26 attached at one end. The flange 26 further has two ridges
32 (only one ridge 32 is shown in FIG 3) that extend downward from a | ower
surface of the flange 26, each of the ridges 32 being spac@d gppragg mately
180 apart on the flgnﬁge 26. The cylindrical body 24 of the spacer 22 is

di sposed wi t hi "YPA¥®’ceve 16, as shown in FIG 4, with eactF &% he

ri dges 32 of the spacer 22 being received within each of the grooves 20 of
the sl eeve 16. Further) the | ower surface..of the fl ange 26 of the spacer
22 abuts the upperrigUs fsagerspdctitegew 6M1dm cOlf used B 25§ 8Xi8n &RvisibA®nbOt t OM
surface of the sp 22. does not contact the sleeve 16, instead only the

cer i t ]

cylindrical bésdif“l;-‘ﬂe’ﬁl?“?'l’i‘é 3&prapaEent part uisth inpotreferqdesmbpdiment®f thgur f ace of t he
sl eeve 16, anghvbdiehe is a gap 21, shown in FIG 8, between the 20 bottom of
the cylindrical body 24 of the spacer 22 and the sleeve 16. As shown in
FIGS. 3 and 4, the spacer 22 has an upwardly raised rim 30 extending from
the upper surface B6as Bfa geRpeclilenigfofdGpacth@e®inialerd Rel RARd AN &vithhat
traverses the spacer, K 22 fromthe upper surface of the raised rim 30 through
the cylindri cHFPHSEYIDIMNRL 5| eeve 16 of the lens cell 12, which securely
hol ds the spacer 22, is aligned below a slot 15 of the 25 focus nount 14
(as shown in FIGS. g nd 6)) t,he,sl&; 15 being obliquely disposed. In
particul ar, the rdil e%‘srai SRSV Viehef adpng el aspemblserahodyingthe cargroneéd wi t hi n
the slot 1 S i éfRGfPRUScOIRHE withdhe ResemNMeRidN FIGS. 1 and 6. Moreover,
the slot 15 is rectangular in shape (as showmn in FIG 5) and the width is

| arger thafl the diameter of the raised rim30 of the spacer 22, so that the
raised rim 30 can H6.5Se8 gérsertivaeietdh oba FdtuOHmbiR uieh §f a frjectibA®l3Bicanaser 22 and
the lens cell 12 can ‘ge slidably noved across fromone end of the slot 15
to the opposi PSEBNYOGHF PR BXTPhg of the projection television |ens
assenbly 11. The focus position | ock device 10 further includes a threaded
bolt 34, as shown g FIGS. 1 . 2.2 OCT 203 00/ 691 6? PCT/ US00110943 _ ']
_and 7. The bolt %‘ - 15 ARGERICHYE YigW Phcselbavisrried Roipqtion irlevisioade®’ 22 t hr ough
the outsidg OfasstmBly $l ftordncoOivith the pleatimvémibmt 14, such that one end of the
bolt 34 is positioned within and proxinmate to the cylindrical body 24 of
the spacer 22 without the bolt 34 exiting the opening 28 at the bottom of

the spacer 22. An FIEPDS d Rrspitiveiiew bfa fany-hssefbl@d:qedtion Rleidiondune t hr ough the
t 14, . In a preferred enbodi mrent, the focus

slot 15 of the folgus m)ulg
posi tion | ock 2FERPY¥ & acgoranner Wk the gresqnt ivvenfigiher 36 (shown clearly in FIGS.
1 and 7) around the bolt 34, such that the first washer 36 is proximate to

an outer surface olg tge s| ot 15 o,fd t he fgc,us unt. 14. The first washer 36
i s bigger han the i 8IS TEmENEY Sidgtechepapyiey Athe eebpdimegtsewn i FI8 T ¢ her nor e,

the focus position |ock device 10
DESCRII"TION OF THE PREFERRED EMBODIMENT
The invention disclosed herein prevents tilting of a lens cell within a focus

mount of a projection television lens assembly.

25 The focus position lock device of the present invention is shown in FIG. 1 and is
designated generally by reference numeral 10. The projection television lens assembly
11 comprises a lens cell 12 (shown in FIGS. 2 and 4) that is telescopically mounted
within a focus mount 14 (shown in FIGS. 5-7). The lens cell 12 includes a plurality of
optical lens units (shown in FIG. 8). The focus position of the lens cell 12 is manually

30  adjusted with respect to the focus mount 14, and then the focus position lock device 10

is used to lock the focus position of the lens assembly 11.



i, 0o conprises a nut 40 (shown in FIGS. 1 and 7) that is secured onto the
bolt 34. The nut 40 is positioned above the first washer 36 and the nut 40
is tightened to | ock the focus position of the lens cell 12 within the
focus mount 14. In a preferred enbodi ment, a second washer 38 d¢y pigaced
around the bol ych that the second vvasher 38 is posit ve the
first washer 3 a?]gg@el ow the nut 40, as shown in FIGS. 1 xlcgrr)ﬁsgo@%(gmri ng
assenbly, the optical lens units 13 (shown in FIG 8) are first securely
mounted within the lens cell 12. The spacer 22 is disposed within the

sl eeve 16 such thatefehhgtas Fidg e sth8Rcwrpesitieciptl/dedict MO Coriptigesg/si@vers B, and the
| ower surface of th

e.26 0f the s agai t he upper
surface of tHEUFFHI™ si’gl’()?m‘??{ga%q léweérai@”tgﬁkﬁ ébﬁlt‘j—'lul(tﬁ lﬁg’ I—B%ﬁfe‘? a gap 21
(shown in FI G883t mmdnmwotgmomesctotmtammapserhdﬁacsamaﬁo Q}Govzezmﬂdsﬁab&l sl eeve 16.
The lens cell 12 is th teI ca mount {thin cus nmount 14,
such that the®PPERURAFYY ﬁbm hg%ﬁyc‘)érth&ﬂ“ ?go%es?r}?eiv%&]gg:%g?rh?aﬁhthe sl ot
15 of the §ocsfshamdRtoolkes 2(>aﬁe zﬁx@@dﬁhh@roﬂe@xls%elgm& iDpdrdlleBth thecehi@ilpl €d to

t he opening 28 of th r rou outside of the slot 15 of the
focus mount 1%is Kl VZShéﬁ hﬂ 835’6 ipe 137196615&? des Bgilipe Bl ough t he

openi ng 28 of a%ﬂ@tlﬁ@.@ﬁﬂfe céré ofﬂﬁle&h@émlz IThé lofidi@ind) axis 1€ pdssdsshroMghsher 36 is
pl aced around t he bg#lt d then the second washer 38 is placed around

the bolt 34 of€fYpO eﬂ%cel%gst washer 36. The nut 40 is secured onto the
bolt 34, above t herhsésangbsition bk ddfce 10HartHet @ipasis A8pRér 2N& sAddn A0 onto the

bolt 34 draws t oget her th f ocys In particular,
the two ri'ige¥G3d ESF ?ﬁ%’%p‘&@&&sifﬁéﬂdé‘%qg@g%e”&“? aéafafq@l ﬁ@ﬁﬁeﬁ?ooves 20 of
the sl eeve 1Gattadhed@horele8d ETHe ﬂah@ ﬁqumaﬁ@rtw@adgfeg 9MonBloat i s hin the

sl eeve 16 while the_nut 40 is f?htened Furt her, the desi g%n of the
focus | ock dethowdinflG ‘Q"’d&ﬁe‘f "Hig]@g’e@?ffﬁﬂe °f e flangg 28readolyy not
exit the groomesidgd Jquetngepa%é%@xmtex,bmoo eSfeasgmd TR EJ1pdridal e
tightening wo 00/ 69ss~ PCT/ US00/ 10943 of the nut 40

Nbr eover, t heb3dsi2dfithe spaces 32 by dispresd ithinghe Jepvg 16, gﬁheymr?l@eﬁmﬂwawtmh t he

slot | 5 qgf t5Eané R8s 3TBURY spdckr 23BhirtphtedeiVel RARin ERBIF e BRoldi0loater al
novenent of the spacer 22 during {he tlghten|6é)g of the nut 40. Although the

cylindrical b¥ege3% BErﬂthn@e%@Ff%of%e%&i& th sparer2 2 ahuts ied@RsE 16, t he

spacer 22 is R@afabt sfttRckidh 08 of tAslileve Y6. THelbofiondbiirfatdoftthepsde EEN G ed fot Mor €
specifically) the tightening of the nut 40 only causes the spacer 22 to

radi al |y ri secerstthe dlegyeds. ‘%ﬁfé‘ﬂmﬂlﬁgl" cybndricad bedy 24 of thg seecerdg CB‘Fta"c‘%'Fée fl ange 26

of the spacer ji{gioP 8 RBES telsleed FE”@Jd'th{er@ﬂg%g@ﬂ yuowa lﬁh@ B WeBldeRthesur f ace of
t he focus nount 14t(tshown|n FIGS 1 esult, any tilting of

the | ens &I | batomyphths gylindsicalibgdy 4 ‘?félﬁﬁfﬂ’acfﬂ %"é‘dﬂ’r‘*é{FéYﬂlédAsﬁlqwq Brly, during
t he unl ocki ngrgis. tafaﬁdizqset&?acem Hab &nuﬂ»@@ayfi@vdﬁmbexteﬁdhegfmthéq ges | oosened,
r

that is, turned counte ockwi se so that the upger surface 26a of the

flange 26 of ftiEacepeaaltheSlangs 6o kbase Sion OPeninGAP that wavemprthgwacer ZofPRhe

interior surfagep ?rsaﬂ?&eBmssmm&ﬁtsoaﬂeughm&ymﬁne@lbbd}mt 6. apA6 86 022 and
the lens cell 12 to be sljdably noved across the obliquely disposed slot 15

of the focus thsders calhl2, phish semewx%ﬂreéy%?fﬁ?&nlsakw%d%hél%bﬁ fthen Wi t h

respect t oyt hgouembliitll4 X kifown iNBIGES 5 dd 6)sme tisas btelmgomﬁlnaya@ﬁ&e@lm I 1 can
be focused. Al so, when the faocus positign | ock devi 10 i s unl ocked, the

ridges 32 of PAICURtheFaissdrizg3Q °§thFIPa°?re7@é‘i s\}‘éﬂ’lwef‘ﬁf%w’ﬁl'ﬁ’éthﬁ FObIE B0 of the

sl eeve 16. |nf@cu9fﬂ8f1ﬂrlﬂ€b§s}@m%h~‘mnl and@embxemr,qelslot i12is hatnguigqgond focus
position |ock device 10" th is identical in constructlon to the_focus

posi tion | ock skrpg(asshopn 1&5@: r5? yudheryiddyis lagger thap the diageter of igdaisedigion 3 i ne

synbol is use%fnﬁ&bac&@z%walesa@eem&ab@semayﬁamn%tﬁdretharml errents
that are associated with the second focus position |ock device 10". The two

focus posi 10 0riPacerie aad thedws cellol 2capbe didahlpmpied eres ey ons s thesietlly 180
apart from eaghuRloBsdsitOhd iligng f&ﬂﬁmgﬂt‘he Brdjectid tS196h 1ed abdefabiy 12. R 4. In

anot her aspect_of e i nvention, hod is provided for |ocking a focus
25 position i KO@SEP%T%?quﬁV‘?"eIIOMF @ﬁluﬁﬁﬁéh%@é‘%\’ﬂﬂ%ﬁ FEheWam F&@ﬁgrl ses a
lens cell 12 and a focus nount 14, where the lens cell 12 includes a
plurality of optical lens units nDunted within, and where the lens cell 12
is telescopically nounted within the focus nmount 14. The nmethod conpri ses
the steps of interposing a spacer 22 between the lens cell 12 and the focus
nount 14, the spacer 22 being adapted for radial novenent. The nmethod 30
further includes establishing a focus position for the projection

tel evision lens assenbly 11 and | ocking the focus position of the
projection television |lens assenbly 11, while preventing the tilting of the
lens cell 12 within the focus nmount 14. The nethod step of



2 2 OCT 2(!'03 wo 00/ 69i 6~ PCT/ USO0/ 10943 -9i nterposing further conprises
the step of providing the lens cell 12 with a sleeve 16 that proj ects
radially outward and is integral with the lens cell 12, dljii acer 22
secured therein. The method further conprises establi shi ng gu@gosi tion
for the projectwons®ré’evi sion | ens assenbly 11, and | ocki ngptiresob/amoiss
position such that the 5 tilting of the |ens ceII 12 within the focus nount
14 is prevented. The step of |ocking furt-her conprises the steps of

coupling one e Qlt 34.1 n _openi thin e spacer where an
opposi te end S?ﬁofehg’(g{?fj‘ §1f°‘@’x?dq?1 ¥ 0 %‘t‘tﬁ&:gg“WﬁFQ?ﬁﬁﬁEg"%’tggf Pt of he focus
mount 14. Thetmsetdnd)ﬁoffthﬁﬂobtsrrnaunclwsielsﬂmt”masmcﬁﬁtlmfbo&e¢wﬂo§igox&dm1th1n40 onto
the bolt 34 and tigh i . h _that,an, uppet surface 26a of a
radial fl angquderS mtaﬁgé @g%’ggrg“%&’ggg%%ge ?plgfeé%? 82‘&‘1"?&@?\%%‘3‘6‘ %% an

i nterior surf apmingf28tahte bausofitimaspacer|22. AN dppositatnduflthe, bottheexmtdhod i ncl udes

the step of PIL.Q a(rjdt é}h e%l@ﬂ% ?gll lf‘{"ﬁg'ﬁ‘ﬂm?ﬂengoggﬁfﬁ%e ?’9% tl{fat proj ects

radially out vvar I'ntegra % %%he second
sl eeve 16' hadocas smmnwbctpmerlozwludsmﬁmmhshdn% Ghown amlly\hhﬂﬂs téad first

sl eeve 16 is 00X I 0 e second sl eev the | ens
cell 12. Furtﬁizg)r deraT% n’estuﬁ}“(gl |nctf'r5td‘éa§heég€t§lpir%ﬂn%?1t8 a@ﬂﬁterost‘” cetés’gcond bol t
34" to an opemhensgatwoftmfohmsnnctdnel%dme)ﬁdtwqmaere% 1Qlﬂggerwhnelhe“aiﬁh@fpm5| te-end
of the second exten 0 rd t a.second slot 15" in the

f ocus mount 13}%?%%& E’of"rglflt4hg llﬁil%ﬁn(’: eopgﬁgosétf"é' 0%e¥ee ik ing a second
nut 40" ontowo tchmpmewmd 4b(ﬂhow18m'FIG$1d and ghthams s&gxrtdmtm‘tﬁeh:ﬂd:&%ﬂhc @@’ such

that an upper SUr A5 A08nc0l Aol Atlkels Lhdds: & uBlebhf RGROAgRPACET 22

beconmes 20 fricti'ona second 6F the focus
mount 14. In )petmamftﬂkedcnstocléf?ewnlamthefdyodlinmmmu Ihla@retfmtedexdbcztnmmaof securing
further conpri h ogund the first
bol t 34 and t RE-Ch4 bafi aF e AR BPR HOSPTaL 0P8 viSher 8 Prg roc
washers 38 and>o§18bnedabdvap1ecb'rtsttnlasherlﬂzalnébelmﬁhanmo;%& saovh EG‘IGﬁefandé securi ng

the nuts 40, and 40y, ferned embadiment h eps. cel | t he
focus nmount> 14, i ncf‘m%ﬁ asse bﬁ'é (I?5 tEac\i}lel 60 @qf}}?wn%ﬁgeg) Aot SF%ur%’(l made of
a pl astic nmat enduated “pthmftharlatslcyll it)bl"t;}mapabcrri!amedmmw m&m]tﬂé’/élqlvas(swéh |l ed. The

el e A R Sl
][ret a![ w!ars]hte ?e 2610 thespagel 22 mbwsiagaamtthe upper st;(fzhc'rs_: oBﬂhe nm 18 Iof thadleche AHchs bot[t 24

bef or e secur | APV RERAS, RqBRee gAYy iR’ B BREaRSb P80, 210
However, nodi f22caad ihenkevarid. Vhe lerstceld hiis wieh teldseopirplhamemtedtvathorthe Hkusl | ed i n
the art Wt nOULoeRALLbRAL E AL IR R LRk 0GcR0RE Al hRygnt  on- 1t

is to be understood’ e foregoin escription and the
fol | owi ng det ahd fodusdesior 14y shawa ind'16xt@niBhelyojt 3dnckoepipd ankztapeningd$cbfar e

i ntzegd% t g pgﬁi\;\%?q%r Efth}t{tﬁgﬂ thgg%ﬁpgtttﬁeoﬁotqg of 11 ol VRt P wie e%gtﬁtngﬁd -1

that the bolt 34 does not exit through the opening 28 of the spacer 22 (as shown in FIG
25 1). The first washer 36 is placed around the bolt 34, and then the second washer 38 is
placed around the bolt 34 on top of the first washer 36. The nut 40 is secured onto the
bolt 34, above the second washer 38. The tightening of the nut 40 onto the bolt 34
draws together the spacer 22 and the focus mount 14. In particular, the two ridges 32 of
the spacer 22 are received into the two grooves 20 of the sleeve 16, which prevent the
30  spacer 22 from rotating within the sleeve 16 while the nut 40 is being tightened.
Further, the design of the focus lock device 10 is such that the ridges 32 of the spacer

22 do not exit the grooves 20 of the sleeve 16, but remain secured during the tightening



1. A projection television |l ens assenbly) conprising: a focus nount; a |lens
cell having a longitudinal axis and a plurality of optical lens units s
nount ed. therein) said | ens cell being telescopically nounted within said
focus nount; a spacer interposed between said |l ens cold and zsphngsz
nount ) sai d spaegfoolsyisng al ong a transverse axis relative tOPcsrﬁjsg

| ongi tudi nal axis and being coupled to said I ens cell such that’ ?’105’43Wnen
sai d spacer undergoes a rotational forcegabout said transverse axis,, a

| ongi tudinal force is not exerted on said lens cell and (ii) said spacer tO
may be nmoved rofdiieaiut 40. Meraeyes tliedaisadaing §@ofsthe apaca 20iid didakily @ueéd witgn a r adi al
force on said : re.coupl ed t ai d spacer, said

f ast ener operat'%1 ?%/}(Zt lt(g gk%\;@ﬂggw ! Zﬁ’é@g& fP%‘cﬁr gelsﬁwnsftgerl%ﬁeffgﬁ’f’ eqt ¢fgheys
position of saiperepiofusiog thetighteding/¢fshomt Henslttmagietbtylindddl Body Tinef tag 0j ect i on

television le el al in i.d_spacer | eceived into a
sl eeve, said s .ae%\ﬁgﬁggé g}irg@h;tﬁxg%i@é%ey F@%‘r%%aﬁerands %eéﬁgﬁtégf"rff‘%a[yaﬁ’c ith said
|l ens cel |, Saivithis degleevad6i Myrespedificadly, thertigheoing bithahut 40 oslgicahsésams cel | )

sai d rim havi : per,surface, each of i d grooves being
spaced appr ox in%gc{eg%ytg% &3%‘93‘6%? ?{bZ%%Sguc?ﬁgE s B?ﬁﬁizﬁ"%ﬁ: 2t6_é PE@F g?‘lﬂﬁ *fens
assenbly of cldfithespaceniderecinmes Sudtidhal lypagaeed with the @teriopsipfatesSsfshedoduy| | Ndr i cal

body with a radj e n d,, said cylindrical body of said spacer
bei ng di sposeagé/\nlﬁk h‘{ 4%‘?"?%% ‘8%qugé\%‘e“?f%é“%d‘f%“ﬁwﬁ*&f‘ﬂ'%Pg‘g%k?P% ﬁﬁﬂ?&&hmbody bei ng
spaced apart fthofrcsaiainslddepeyensdi Simsipalgaturifigihb hﬂbck@@@ﬁﬂe%dﬂ%&sﬂﬁn” dges

ext endi ng rd, fr.om ower_surface of said Mange) each of said
ri dges bei ﬁ"; gg%@%’g“’%b&pr‘h 5xn|uﬁ%0!t‘se oﬁsei%% thabisy pmgd caunieyclogkiss sathat theych of sai d

ri dges being ruppeiswdate abd dfithre feagdR60df timaspstef2 0Rv@ses ictoAdld dibmayR. 4. The
projection telgeyisi S of claim3, wherein said spacer further
30 conpri ses aﬁ%%ﬁ?ﬁﬁ@%&éﬁ”@?%sﬁ%ﬂhﬁr e F’?"’gﬂ?g&ﬁe BfrE 2 edthace of said
Mange) sai d r desseell i3 inbeflidably dnaypdanesss beiobliqus R dispedky slbElsh s e fidthe a sl ot of

said focus no rein id cer openi ng traversing said
spacer from sg? %)"}gl?g’é%\gﬁ“&ﬁlgtrﬁragﬁng%ﬁgegﬁew CE{}]??W%FFE Ly gEmFertiRhas s cn cu~~r
2 2 OCT ~ 1512 1, softha thrlajs @sstinbly 11 edrehei fodused. | A2dds whensReiabys paéiticl 18dkm &,

wherein said f o funth c i a bolt and a put) one end of said
bol t bei ng cou%?%gpﬁsﬁl lggéskésfi’gﬁeorb %#géﬁﬁetsﬁf%’ é%ﬁ’%l“&lﬁ‘ieﬁ&a Wilip thsody of sai d
spacer, and areroppoi df¢heasiedvedtf6. sai d bolt extending radially outward through
sai d focus nount) | d aut. bei ng secured said baolt. 6. The projection
tel evision | ens aszn:aln%f’fgn%dfemc i ﬁ]n%g’e\}ﬁ?éFeg{ﬁ%q?ﬁ%sef?'&lﬁ%‘ﬁ???gmﬁﬂmgai d nut
onto sai d bol tdegime b shasiaiidintiajiacomstrnétibado Bt fozad pdsitibRRAEddvize | RBdseide NOVE
out war d t oyar dabsgi? @ogus. rmtﬁllgt and tg 1becor ne frictionally engaged with an
interior surface of® &5 EMIEE X RISy ™Pelds used next gaymerslsds indisee thesamedevi ce
for use in a prejnflat él@entsaha weabsotiale® Mith S SERM foo pdsiREPoBCIl R4 €l evi si on
a plurality of optical |ens

| ens system cayprising: a.lens cell havin C

units nount edoﬁ%é?'%bﬁ'?s pﬁﬁﬂmhl"?'b%ﬁg’eﬁﬁﬂ’i‘f’ lﬁavipﬁ%j“%}eéﬁmoxmmhei%?j agagti d | ens

cal | being t elfesceaph cthérdon thalenatceit!13)iat KHown $eFIGSf Daass, nount, sai d focus

position |ock device further t. s conprising: a sleeve projecting radially
o o

outward from and i 51125050t 9f hedP¥enfion, @ methef! is peoyided fardecksg A&FINg a ri m at

an end di sesal fositisind prdjeisn Ri2vision $edk BhsérhbTy 1 Lihhth@mplidash i &Y 15WH Hr ooves on

an upper surface, each,of said grooves being spaced approximately 180 apart
on said rim o%@fém“gtnée\‘}!éef“bﬁle %eﬁelg\)@?“&éﬁ HRjurakity gheptical dang ypits moyntgd ot of

sai d focus 20 i) tid where the lens cell 12 is telescopically mounted within the focus mount 14
The method comprises the steps of interposing a spacer 22 between the lens cell 12 and

the focus mount 14, the spacer 22 being adapted for radial movement. The method

30 further includes establishing a focus position for the projection television lens assembly
11 and locking the focus position of the projection television lens assembly 11, while

preventing the tilting of the lens cell 12 within the focus mount 14. The method step of



a spacer conprising a cylindrical body with a radial flange at one end,
said cylindrical body of said spacer being disposed within said sleeve with
the bottom of said cylindrical body being spaced apart frogéjal ds wieve)
sai d spacer having an opening traversing said spacer. From urface
of said flange tWPOUEM?. said cylindrical 25 body, said openi Pgr/ir@b/ms
surrounded by an upwardly raised rimextending fromsaid upper surface of
said flange) said raised rimof said spader being securely held within said

Zi(?tengr nzaijgv\nﬁ\%a% ?gglr}n&grﬁ%%g?efsggggg é&o\tﬂdlg%\thg?%? @&?‘%@égﬁ l%g%td ridges
bei ng spaced aquJeetﬂFarﬁhililbbwa@@népamtcgrdmlmahedeﬂslcalmgza,ancE!&lebsphf:ersal d [) i flges

b d a oove f..said sl eeve a t
coupled o o Frimeditbref The HnGd a3l dqHbAY S B A B e of  sai o

bolt bei ng di spoiseibnaeievisierclansedsembiyhlil narddackling yHeifodhs p&itlon Betlhadthe sai d spacer

and AVFni nF site en ol t

ext endi ng ogt mrlag?fﬁp%lﬁg%c@? éﬂgﬁﬂfe o?ugénéﬁu@q? 6chf‘_§vef‘rt6fd1 CSE?HBP lﬁaﬁ'tﬁ secur ed
onto said bol tfuﬂbersomrrmms the steps qicsupﬂmgwneleod:kfaimmweo mfoger]txﬁd Within thk ur t hgr_
conprising a fi ¥YASRE . B n i sher being
pr(r)rgi mate to a ag{rj'ger sﬁer ah&g? emgal g’ g?1§a4 en8 d&warrggﬁ%“g f}ﬁ'tl\)ga}g d first
washer bei ng bfaggemotnhl4siThe nteﬂvad figtieringidss theﬁteﬁafsgcdrmgblﬁutrmuﬂb,theEbBIﬂ_ ?_ g
second washer [ osi tione
to above said ?%%gﬁg\t}\tgﬁsf {}Qgﬁ #‘oi\}\?ttgrél ernsﬁl % ‘i’e,\gacpé ﬁggf@Fon | ock
devi ce of dPai spagey ’Q\h@pepmstmndlu angeged whﬁxame:nof susfmcd)ffhleacﬁbgsEm&im s4ai ddspacer
abuts said upp \ d i v erein sai

spacer is adaplg ggﬁ ﬁg@ﬁgﬁj{%?ﬁ%gg#é%%ﬁ% ﬁprowa Si?%"f)cegla ‘\é'mafSS‘i?ﬂg nount .
10. The.focus pexeié’ @hmtbl@.@ktsc@iﬂllmeumﬁrdcahdusmtagral\m«hm&lléhstcélelz‘, Whdit Bl ng of

d t onto aws. toget her.,sal d spacer and s f'ocus_ nount)
j\zleregy sai d u%%éé“g’ sgeg‘f le?géaso T ?a‘f‘ﬁrg%cj‘écuw l@éﬁ”ﬂ ‘é’l‘leéertﬂf’ grsbﬁkﬁ&’gm into

frictional engagppretinatelyt180%upat n?mmecsrecosgsl&ﬁﬁ 86'Yn t&ﬂéxﬁé@lFPZJSFuHHa:t' lm‘ae 2_0d11
The focus position, ] ock device o m erein sai ens ce sai
f ocus nou nlto SQF@“%'I“%‘E% CQ‘H’H“%%R"C]’“g Bgacsé‘fmélb‘é“ Hh thanarering 8’ witlin thet i ¢

material . 12. aéb&dfsgfceﬁzz@%ieﬁelaﬁBpéroeﬁé%n@%m@?ec&id tfoht%hfpx%tzds‘c’iﬁ%?d n said first
washer is made of 25 rubber focus position evice of claim7,

wherein said sBEyEka spaemisiot 18'4R the fisns meynd 14 aThg'mathed further incledes thastep of net al .

of securing a second nut 40’ onto the second bolt 34’ and tightening the second nut 40’

lI's

such that an upper surface 262’ of a radial flange 26’ of the second spacer 22’ becomes

20 frictionally engaged with a second interior surface of the focus mount 14. In yet
another preferred embodiment, the method steps of securing further comprises first
securing rubber washers 36 and 36' around the first bolt 34 and the second bolt 34’,
respectively, and then securing metal washers 38 and 38’ on top of the rubber washers
36 and 36’ before securing the nuts 40 and 40,

25 In a preferred embodiment, the lens cell 12, the focus mount 14, including the
sleeve 16 and the spacer 22, are all made of a plasfic material, preferably polycarbonate
that is 10% glass filled. The first washer 36 is made of a rubber material, whereas, the
second washer 38 is made of metal. Further, the bolt 34 and the nut 40 are each made
of metal. In the preferred embodiment, the bolt 34 is threaded and both a first washer

30 36 and a second washer 38 are placed around the bolt 34 before securing the nut 40.



30 14. A projection television | ens system conprising: three cathode ray
tubes; a screen; . 2 2 OCT 2(~3 -14 a tens assenbly coupled to each of said
cat hode ray tubes for projecting light fromeach of said cathode ray tubes
onto said screen to forman imge, said | ens assenbly furthet2d8fpM3ing: a
focus nount havwogoenid7i rst slot; a lens cell having a plur alPH‘/YJscngQ tical

| ens units nounted therein, said lens cell being tel escopically noun

within said focus nmount ; and a first foggls position | ock device for Iocklng
t he focus pos i on of id optical lens units; said first focus position

| ock device f Wﬁ"éf "‘&S‘H%Pﬁ‘%‘? AR vagiatiang will be appayent toraog elgtledrig theadivathby: out war d
fromand bei ngeljaﬂirnggf)ﬁlthd @1dMoHBe§o%béjoﬂtﬁé1ﬁv&ﬁBA said first sl eeve having a
rimat an end distal said lens cell) said . rimhaving two grooves on an
upper surface, caclhlsé‘? %‘H‘QHS‘@?%@%‘@@‘H@ fqtpecipagsmerakdspariptipmandebey 180 apart on
said rirn of Soalbdlnfgldéﬁﬂedﬁieﬁﬁ)éﬁonmmﬁf ngp%%}ifaﬁdgx%' 1{)191 g8 fgned to

define a groove gxi.,s . line that |s parallel centr axi s |ine passing
t hrough thé cBﬁoé‘%ﬁf“’@gedplla‘é"HQ" elthe ‘)“V“é’&Pﬂa%‘qlqi@?d-sl eeve being aligned bel ow
said first slot of 15 said Focus nmount; a first spacer conprising a
cylindrical body with a radial flange at one end, said cylindrical body of
said first spacer being disposed within said first sleeve) the bottom of
said cylindrical body being spaced. apart from said sleeve) said first
spacer having an upwardly raised rimextending froman upper surface of
said zo flange, said first spacer having an opening traversing said first
spacer fromsaid raised rimthrough said cylindrical body, said raised rim
of said first spacer being adapted to securely fit into said fi=st slot of
said focus nount) said flange Further conprising two ridges extending
downward froma | ower surface of said flange, each of said ridges being
spaced approximately 180 apart on said flange, each of said ridges being 25
received within each of said grooves of said first sleeve; a first bolt
coupled to said opening of said .raised rimof said first spacer, one end
of said first bolt being disposed and secured within said cylindrical body
of said first spacer and an opposite end of said first bolt extending
outward through said first slot of said focus nmount; and 30 a first nut
secured onto said first bolt, said first nut being adapted to | ock the
focus position of said lens cell of said projection television | ens system
ann~r ~i nGh cu~Fr 2 2 OCT 203 - 15 15. The projection television |l ens
system of claim 14, wherein said | ens assenbly further conprises: a first
washer placed around said first bolt, said first washer being positioned on
top of said first slot of said focus nount) said first washer being bigger
in size than said first slot of said focus nmount; and a second washer

pl aced around said first bol-t, said second washer being positioned above
said first washer and below said first nut. 16. The projection television

| ens system of claim 15, wherein said tens cell) said focus nmount, said

sl eeve and said spacer are each nmade of a plastic material. to




17. The projection television |l ens systemof claiml| 5, wherein said focus
mount further conprises a second slot, said second slot being positioned
approximately 18C, apart fromsaid first slot on said focus nount. is 18.
The projection television |l ens systemof claim15) wherein each of said
grooves are aligned to define a groovdlaxis line that is pagrzalolcgl'zqzﬁ t he
central axi\§, Ii.nq ,B_‘gasi ng through the core of said lens cell. T9. e

proj ection Bftds sl % ens systemof claim 18) further conprising: 20 a
second focus posq'ﬁ;bpaidnqgkvigia,ﬂé},g:@se‘nq;ly,Icg,g{g,iisrﬁ%;the focus position of said
| ens assenbly, said second focus position |ocK device, further conprising:
a second sl eeveag?%’fg‘(?f‘?thg radially outward fromand integral with said

lens cell, saidadesoelthsingavengnading aRRahd b piaat,A?BAR BRI Bly 180 apart from

said figst sai,d lens, cell) said second sleeve having a rimat an
end di st al rﬁ%ﬁg\g?}é&{]@ﬁ?‘@%sf%‘%”é‘?%‘"?’fcﬁ?’fg1yd?°“§‘é?f‘d"@§’c‘6ﬂcf°‘§‘l‘é‘@%t; havi ng two
grooves on an upsescersateipased betaelnsaid lesidet] agd i PSushiRdvAf sEQ G568

appr oxi mat g|; id.rimof. said.second sl eeve, each of said

gr ooves beiqirlllég %’??%%gﬂ{s%%g%e"fﬁ %‘gmée K- h°c'1’g’é‘fdb’ba$%?“%ﬁi‘f’§’°‘lnﬁ ferled4R said paral | el
to the centl$riicelhsich that, £ whers siichspaten nndegdoet hetaions fate maidaidens cel | ) said
second sl egMRsveRk |10 ' ond.,sl ot of said. focus nount; 3o
a second spacer cgﬂs'?i]g%&ggggg{)/@&ﬁ ﬁ%ﬁﬁg‘ﬁﬁﬁldj\ﬂsﬁd a"rda(gi B4 PP%hge at one
end) safd Mibﬁmvggfadﬁauylom sadrahseeant vdthaatexerting nodidl spesadaiwni t hi n sai d
second sl edsnecelahdl second spacer having an upwardly raised rimextending
from an upper sug.face of AVENDED SHEET 2 2 OCT ' 2003 WO 00/69167

PC TNS00/ 10943 2 13681 5Ppled tg s3d srager; spidsfastensropsmative to thewei saig spasenpeni ng

Lr aver si ng rahil tsoit 4 Posilis0oNssrlipfojicioR fibvidaRblL gy, Sal o eyl i ndri cal
body, said raised rimof said second spacer being securety"held within said
second sl ot of said focus nount, a |ower surface of said flange further
conpri $i ng2t wo Thalyejectanitdadiingleskoassunulflor e, Rhersiniddd Eﬁa@g‘?ss bei ng spaced
appr oxi mat ¥y id .fl.ange. each of i.d ridges of said second
spacer being r i{lgfo\?agﬁge\%\f? ﬂ_ﬁgé‘é‘%éﬁ&ﬁ?%ﬁaldbﬁé 85\?{33%8f‘3§‘éﬁgﬁf" YEBSHE sl eeve; a
second bol {engerlippaidisleeye bayior oriwmt aryendidissal tasaidilbmeell, shidrivng haaigdws econd
spacer, O0OnNgroeved offun S lt: ¢ Bel i and. segu within said
cylindri calgr body of g%?éﬁgggg%mgsé{g r°g%&’q’ém‘ﬁgga§§€%“i’{%‘%a§ yg sai d second
bolt. exteffi'fng outward through said second slot of said focus nount; and a
second2mnut secured onto said second bolt, said second nut being adapted to
~lock the fgcus ,H‘osi tion of said lens cell of said projection television

" lens system 20. “RIYCHIOB RS easasiopbly ofislaire Rswheyein aid spiacez father 19, wher ei n

sai d | ens eswwivid a/cylibdrical 66 fvith QFRMiAIFRAze a@pﬁmnﬁgsai’&ec?hﬂﬁcgﬂb%ﬁfgf around sai d

second bol {44 g8 pbifll G A/vgfh%. bei nﬁ positioned on fop of sald second sl ot

of said focus mount. csara 1 Bipg sidshee Btatgmint stideylidrias bedvbriag sai d

second sl atPagfd apait fomoeidslenmustid spaot fatHepeorighising ShAeFidgel eagigr ound sai d

seconcashol dowrakdlsbYid Der YEHIELE AR AR Al drONT T4 R0RYS, SaLG Third washer
apr‘oximately 180° apart on said flange, each of said ridges being received within each

‘of said grooves of said sleeve.

4, The projection television lens assembly of claim 3, wherein said spacer further

30 comprises an upwardly raised rim extending from an upper surface of said flange, said
raiscd rim of said spacer being securely held within a slot of said focus mount, and

wherein said spacer has an opening traversing said spacer from said raised rim through
said cylindrical body.
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20 21. The projection television | ens assenbly of claim 20, wherein the
tightening of said first nut onto said first bolt and the tightening of
said second nut onto said second bolt draws together said focus nount and
each of said first spacer and said second spacer. 25 22. The @2j06Tt W
tel evision I ens systemof claim2l, wperein upon tightening each of said
first nut and said second nut of said | ens assenbly) said upper surface of
sai d flanga. of eRCtojbtichaklevifibd Bhs SPRAY ofiimsiaiviersi csit tasepadethebecones

frictionally enga with a correspandi.ng.interior surface. .sai d focus
mount . 30, orBteRonty nh oseadat SRR bR Bkt kb et ARl Lol 7V o
claim 21, wkiekcgindriensbdyodf ssidisghcér armitanwpsdsite erinaf said balt extendihgadibiyr i s nade
of a rubber mat Exi aIS% a41{:l vvhereitn .(éagtl"h of ss%iréj snocg[adﬁgwasher and said
fourth wasﬁ’&?"af{t FRUGH sAL] Togus Mpunt, saig At being spebTeR SO SIS g a focus position
in a projection television | ens assenbly, conprising a lens cell having a
plurality qof optical. : L: Hg;.gg 1P . nt, said

| ens cell %’ei ng&b%ﬁgg%lg%ﬁglgﬁ%@éﬁoﬂ%nt e {ma{lﬁlﬁ sggﬁggipg%{}g@%%ﬂ%?? sai d net hod
conpr i si ng.seid eutdnepepicifolinauses shiceppsaurfageenisald dpngevp radialy move putyprdeve t hat
prof ects T 3l ah Lita BLAREh: by bbABrA ot halaficdbitish husdledukrapar cel |, sai d

first sleeve having a first spacer 'secured therein; establishing a focus
posi tion feriddedugmepnj ection tel evision | ens assenbly; and | ocking said
focus pgsition of said projection television |ens assenbly is such that

tilting of said lens cell within said focus npunt i s prevented ile

| ocki ng. 29: Thé fReHswasition logk davire Sor ustiRey REPIACHOR e Aok SYRERIEMy f ur t her
conﬁri ses tdlﬁgeﬁibemivﬁgorﬂaupwmﬂ;:&ﬁﬁsg@?a rhs &llf}iarriagabahhnit)t &f apticadpeni ng .
within a cylindrical body.. 20 .0f. sai i,rst _sp [, in posite en
of said fi )r‘%'}s URST ot de‘ﬂ%%‘“b’tjnf’\ﬂlg?c SPiReat uRing @ t|%1’$t‘s?' reldy %%FJ %bs %egiq’aﬁ)‘gocus

mount ; and telescopically neuhied stithinushiddodus meantdsaifoows poeitiom eloflevier furtlidrr st bol t .
26. Thel\s met Q&Eﬁg .claim?24, wherein said providing step further conprises:

25 provi di rfg lens cell with a second sleeve that: projects radially

outward from and is #sleavgpeiecting tadisHy eutwendSrogeqnd)intsgrplgvidesaishensselbeve havi ng

a second SPaGleARYIEd del iRl disidi 18 <S8 FADELIS bAENR MR theRRizo¥ Mat el y 180
apart from sal(f first sleeve of said lens cell. 30 27. The nethod of claim

26, wher ei rEFeRFHOT BUPPFHFULIEFFR Phatic ETRQYRpPeIngpaced BRRIPX I BnEdand of a
second bol taph®o@shidRRAN B4d Yedvb] saidasldeyd bend dlighdd BeRdysatlf sict af shideand spacer,
wher ei r%o an n'(?‘g)uplglct);si te end of said second bolt extends outward AVENDED SHEET
a spacer comprising a cylindrical body with a radial flange at one end,
said cylindrical body of said spacer being disposed within said sleeve with the bottom bf
said cylindrical body being spaced apart from said sleeve, said spacer having an opening
traversing said spacer from an upper surface of said flange through said cylindrical
25 body, said opening being surrounded by an upwardly raised rim extending from said
upper surface of said flange, said raised rim of said spacer being sccurély held within
said slot of said focus mount, said flange further comprising two ridges extending
downward from a lower surface of said flange, cach of said ridges being spaced
approximately 180° apart on said flange, each of said ridges being received within each
.30 of said grooves of said sleeve;
a bolt coupled to said opening of said raised rim of said spacer, 6ne end

of said bolt being disposed and secured within said cylindrical body of said spacer and
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2 2 OCT 2003 -18 through a second slot of said focus mount) said second

sl ot being. approxi mately 180 apart fromsaid first slot on said focus
nmount; and securing a second nut onto said opposite end of saphdyceeMdd
bolt. s 28. The nethod of claim 25, wherein said step of securing a first
nut further conprises the step of first_placing a first washer around said
first bolt. 29. The nethod of claim 27, erein said step of securing a
second nut f urahloppositoemardf saié bélhextaiding oafwatd thiuglpsaksI @ f said RBeNEomas her
around said second bolt. 10 30. The nethod of claim 28, wherein said step
of securing s&M first nut further conprises the step of tightening .said
first nut onto said firggukb@lledohteRaitilBak. an upper surface of a radial
flange of said first spacer becones frictionally engaged with a first
interior surface of said focus nount. is 31. The nethod of claim 29)

wherei n said gtep L i . Nklt (ther. conprises the step of
tighteni ngssai%d se‘g{(’)en%a%ti’f)klgg%@glégﬁv?fgggglgwgﬂ%%%r‘Lémlsinﬁat an upper surface

of a radial flangea fifst washer pieed adusdaiisolhaififewdshdrdbing pRkinatenaaged Wit h
a second interior s%‘;cfoice of said focus nount., 20 32. A nethaqod of

preventing ti PHFhYT spid slot Rfespid foqus Bonglpfaiciinst washerbeiag bigemin sizathen cus
mount when | 064 Bgt 6F shid Gaths Readt 4fdn Oof a projection television tens
assenbly; said nmethod conprising the steps of interposing a spacer between

said | ens cel | and®&send washerplases aroundsaiddoli saidsecond washenbping posigioned
transversgg aXLﬁovﬁ‘:s‘ii@h'l-s\’@a§h‘3rd&|d%@l'3h"s§1d gupngi tudinal axis of said lens cell.;
coupling said spacer to sal ens cell 1 n a manner which prevents rotation
of said spacer about said transverse axis and allows radial novenent of
sai d spacer along said transverse, axi s, .establishing a focys pgsition for
said projecti gh teﬁWP%‘istgﬂs’i"E’i‘llg" deish B glaimsty WherRIogaig lopwer urtgce ??‘ oCcT ~ -
19 coupling aflara@lofRid spaler SRitélsaSNGPEY surfaddhfysid R o7 34id stbAz! £1d8Fheteih MOVE sai d
spacer. radially long said transverse axis and into frictional engagenent
with an int er 53 SRAERT isRdapted fog sadipl mgvamentith respestiosnig focys RIOWY- sai d f ocus
position @§ said projection television |lens assenbly. 33. The net hod of
claim 32, wherein the coupling stop further conprises: coupling said spacer
to an i nt egr al0-pr ofhedequs gosiinntipekdeice afalaim % whereialthe tighteging@f sdidmy sai d

transverse aX&rﬁo said bolt draws together said spacer and said focus mount, whereby said upper

surface of said flange of said spacer is brought into frictional engagement with an

interior surface of said focus mount.

20
11, The focus position lock device of claim 7, wherein said }ens cell, said focus
mount, said sleeve and said spacer are each made of a plastic material.
12.  The focus position lock device of claim 7, wherein said first washer is made of
25 rubber.

13, The focus position lock device of claim 7, wherein said second washer, said bolt

and said nut are each made of metal.

30 14, A projection television lens system comprising:
three cathode ray tubes;

a screen;



34. The nethod of’ claim 32, wherein the coupling step furt her conpri ses:
coupling said spacer to an integral projecting portion of said |lens cell
aligned along said transverse axis. .Af3.A& As . AU% Al uY?. A ZzA%ET )
CAY. A A8?2. A Af. A89. A . A Asus 003
A Asy. A *I Vef %2>MX %| w mhc”XU] ca] ca] ca] ca] ca] ca] caU] caU] ca] caU] ca] ca] ca]c
a] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] c<aU] ca] cal] ca]c<aU ca]ca]c a $0>B8

P FHSB&E- &Y &&&E&&&& q ca] ca] caJ?ca] ca] ca] ca] ca] cal] ca] caU
] ca] ca] ca] ca] ca] ca] ca?]l&%f]"é%]"\s?&':@é\l] E‘g]%‘a‘]*b%(]sé'd]%‘h‘] apcabesdpoupiedingal (()P)) *
*xRxT -G S lighhipm each #f 2id0Qmdd< 39 hd3Sehtbian seheh Mibhe aj Gadgeah@addea) caj ca] ca]
caj ca] caj ca].gga],ga]ﬂqa]ep&] king] call caj ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca]ca]ca
I T55 6] 6678(848CBI8R: R <X<<<= W>>’?@B |
CICIMW} xsnhc”YU] ] ca] ca rfcaﬂ]%'&']rc 6%]‘85] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
ca] ca] cd] ca] ca] ca] cajadefscal b?ar]irtzaa] Rﬂ@!]abtaPﬁaﬂlW\lhR-hﬁ{tﬁ)uhMﬁWﬁ(ﬁsXﬁXYWZZ Zz\ ]
#/A} AN Lab” ]bl‘ebi &ﬁ?ﬁﬁ?@&&cbﬁﬂﬂim%@@hﬁﬁ]sﬁxd focus mount; ca] ca] ca] ca] ca] ca] ca] ca
a] calca] ca] ca]ca] ca alc
] ]ca] ]caU} ca] ca! cdddef qﬂ(ﬁ% °S%]q"qg‘]%lf%5 %%éﬁfﬁu%gﬁ RS BYPUBRIFH L) xsnid_Z] ¢
a] ca] ca] ca] aﬁré&w&reayea?a&r@aa railtion fesk devisclitbacomprised: ca] ca] ca] ca] ca] ca]
ca] ca] ca] ca] ca] ca] ca] ca] cafirsesieHMel fifoj dctin B RSTAINNb I X d ¥ibn7dn@ JoéihE integral
| F 1] <}ip} ﬂimwmﬁm\@;m dua &3l b oalealucal calk {gf&a};&@h&%g@lﬁal c"aUl ca] ¢

%

cal ca ca
2$ ngga]ﬂw%g\i ca g'}a]c‘" ;‘J"@fca ca 8‘5 ﬁ]“&"&] ca] ca] ca] ca] ca

ca
]ca]ca]ca] ¢ xRl AP 2pathed i e pE tﬁqegalca:(ltof said grooves being
*2. p} xsni d_sfigged todefire] m]ma]aexa]hﬁalrﬁa]a sahialeml 6aberhisalne gl cal cal ca] cau
ca] cal] ca alc
%8UL }x v ni Lﬁg%ﬂa@]&ﬁfg?% ca %gfﬁL]1?J°]° EYNe éa{‘]g‘c%?]bég]wcﬁ]dc*gftéﬁt 84] caU caj ca
] caj cal 6{]9%“5 C8Y cal caU] cal] ca] cal] ca] cal] cal Vef H*
"f, 109%& ( ) - Llo%& () - 1094firgY)spacki &¥dprising a cylindrical body with a radial flange at
310% & ( )0“3 W&lﬁ );ylfnllﬂ%&b&)y' tﬁfs}la 9iYs accrfb-em dxsposed within s d t' rst

)Iég}goo/%//;/n‘?r‘&() s@ %é%@&é@@a?{% fagf‘c)&l %dz é"‘i‘% %yagfre%s&ld( eeze _‘Lﬁd 10

10!, y109& (‘3"“ ERPCGTRYRE (3 MR Y EiFegim extending from an upper surface of said
'1'9, 10?2 0%¥lahge) s34 04 @lafor hd6AE & dpeni@Bir@Vértng said1ftfsBade) frém Y0 Uidka () - %0, WUCR4

10" 3.0 nhsm% said EQIi'ndncal body, said l(')axsed mofsaxd rxrs acer b ga fl 0 %
) o o O DL T e e -1 20
) 1098CsCa Pfigesiexsendiog Se‘b'&va(fq ﬁomfasqmb%&o(;md ﬁ@x@%ﬁ%&m@mw%& ()-! 10%
b b& () - $0b&Hg RveRiphloxBiatl)EBic @pan ddahBMnE) 0B 1A RILYS E&E}O%b?»b& ()-

! F2F10%0b & dcdived within each of said grooves of said first sleeve;

a first bolt coupled to said opening of said raised rim of said first
spacer, one end of said first bolt being disposed and secured within said cylindrical
body of said first spacer and an opposite end of said first bolt extending outward
th.rough said first glot of said focus mount; and

30 a first nut secured onto said first bolt, said first nut being adapted
' to lock the focus position of said lens cell of said projection television lens system.
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17. The projection television lens system of claim 15, wherein said focus mount
further comprises a second slot, said second slot being positioned approximately 1801

apart from said first slot on said focus mount.

15 18.  The projection television lens system of claim 15, wherein each of said
grooves are aligned to define a groove axis line that is parallel to the central axis line

passing through the core of said lens cell.

19.  The projection television lens system of claim 18, further comprising:
20 a second focus position lock device for locking the focus position of said lens
assembly, said second focus position lock device, further comprising:

a second sleeve projecting radially outward from and integral wit-ﬁ said lens cell,
said second sleeve being positioned approximately 180° apart from said first sleeve on
said lens cell, said second sleeve having a rim at an end distal to said lens cell, said rim

25 of said second sleeve having two grooves on an upper surface, each of said grooves
being spaced approximately 180° apart on said rim of said second sleeve, each of said
grooves being aligned to define a second groove axis line that is parallel to the central
axis line passing through the core of said lens cell, said second sleeve bein.g aligned
below said second slot of said focus mount;

30 a second spacer comprising a cylindrical body with a radial flange at one end,
said cy}indrical body of said second spacer being disposed within said sccond sleeve,

said second spacer having an upwardly raised rim extending from an upper surface of
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- flange further compnsmg two ridges extending downward, each of said ridges bemg

5 spaced approximately 180° apart on said flange, each of said ridges of said second
spacer being received within each of said grooves of said second sleeve; _
~ asecond bolt coupled to said opening of said raised rim of said second spacer,
one end of said second bolt being disposed and secured within said cylindrical body of
said second spacer and an opposite end of said second bolt extending outward through
10 said second slot of said focus mount; and
a second nut secured onto said second bolt, said second nut being adapted to

lock the focus position of said lens cell of said projection television lens system.

20. The projection television lens system of claim 19, wherein said lens assembly
15 further comprises: a third washer placed around said second bolt, said third washer
being positioned on top of said second slot of said focus mount, said third washer being
bigger in size than said second slot of said focus mount; and a fourth washer placed
around said second bolt, said fourth washer being positioned above said third washer

and below said second nut.

20
21.  The projection television lens assembly of claim 20, wherein the tightening of
said first nut onto said first bolt and the tightening of said seéond nut onto said second
bolt draws together said focus mount and each of said first spacer and said second
spacer.

25

22.  The projection television lens system of claim 21, wherein upon tightening each
of said first nut and said second nut of said lens assembly, said upper surface of said
flange of each of said first spacer and said second spacer becomes frictionally engaged
with a corresponding interior surface of said focus mount.

30



@O0YB& ()-,,109B& ()- 109B& ()-Yz109B& ()-G 10XX 10XX 2\ z\]#"}""wX9E=
10, ! 109B& ()« 910% () -, ! @5f 10% B B& ()- | SIO%BBL ()-!:y 10%EB5R ()
D'y 10%B>B& ()- ~_"Labb b!b"bwXVB7 1 10B 10B 10B371098& 312|GC.T
109% B B& ()-'a. 109BB& ()-!Sf# 109%BMB& ()- M af #
109% B[ B& ()-M'b, blbcddddEMB7 1 10B -17-

1fy109%&' () - &10%&' 0109%&' 3310%&' () - S109%&! &'
10B 23. T}Sc)pm)ecnon tegzvxsxon lens asseznbly of clamg 31 w %xgi{fgéagiz ofds id Léfrst ghggdEMB7 1

igs %E‘fﬁ‘&é ) - va &Q{&f@h:d%@&s@nm@%&f@}mer QBRI (3hd WBSMBIn(cpeh affsailj | ' K} A?MB7 1

109&' () - *109&0@\&9}@@ f@ﬂymnb)waﬁ‘?eylﬁ%ﬁdieﬁiﬁﬂe‘) k6k 7k 8k 9kFkKkkkbC 1 103
109%& ()-L 10%& ()- @O0%& ()-y#&10%& ()- 10 10

s 24, A method of locking-a focus position in a projection television lens assembly,

' comprising a lens cell having a plurality of optical lens units mounted therein and a
focus mount, said lens cell being telescopically mounted within said focus mount, said
method comprising the steps of : .

providing said lens cell with a first sleeve that projects radially outward
10 from and is integral with said lens cell, said first sleeve having a first spacer secured
therein;
establishing a focus position for said projection television lens assembly;
and
locking said focus position of said projection television lens assembly

15 such that tilting of said lens cell within said focus mount is prevented while locking.

25. The method of claim 24, wherein-said step of locking further comprises the '
steps of :
coupling one end of a first bolt to an opening within a cylindrical body
20 of said first spacer, wherein an opposite end of said first bolt extends outward through a
first slot of said focus mount; and

securing a first nut onto said opposite end of said first bolt.

26. The method of claim 24, wherein said providing step further comprises:

25 providing said lens cell with a second sleeve that projects radially outward from
and is integral with said lens cell, said second slecve having a second spacer secured
therein, said second sleeve being approximately 180° apart from said first sleeve oit-said
lens cell.

30 27. The method of claim 26, wherein said locking step further comprises:
coupling one end of a sccond bolt to an opening within a cylindrical body of

said second spacer, wherein an opposite end of said second bolt extends outward
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comprises the step of tightening said first nut onto said first bolt such that an upper
surface of a radial flange of said first spacer becomes frictionally engaged with a first
interior surface of said focus mount.

15
31 The method of claim 29, wherein said step of securing said second nut further
comprises the step of tightening said second nut onto said second bolt such that an
upper surface of a radial flange of said second spacer becomes frictionally engaged with
a second interior surface of said focus mount.
20
32, A method of preventing tilting of a lens cell telescopically mounted within a
focus mount when locking a focus position of a projection television lens assembly,
said method comprising the steps of :
interposing a spacer between said lens Eell and said focus mourit, said spacer
25 lying along a transverse axis relative to a central longitudinal axis of said lens cell;
coupling said spacer to said lens cell in a manner which prevents rotation of said
spacer about said transverse axis and allows radial movement of said spacer along said
transverse axis;
establishing a focus position for said projection television lens assembly;
30
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.along said transverse axis.

34.  The method of claim 32, wherein the coupling step further comprises:

coupling said spacer to an integral proj ecting portion of said lens cell aligned

along said transverse axis.



