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v LOCKI NG DEVI CE FOR PRQJECTI ON TELEVI S| ON LENS ASSEMBLY FI ELD OF THE
| NVENTI ON 5 The present invention relates to projection tg%?VlSlon | ens
assenblies and, in particular) to a | ocking device enpl oy
assenbl i es. BACKGROelsEY OF THE | NVENTI ON 10 Proj ection tel evpSiodeieade wel |
known. In general, a projection television set or projector includes three
cat hode ray tubes (CRTs), corresponding to the primary colors, red, bl ue,
and green. Associated with each of the CRTs is a‘projectngMWﬂWﬁwmmm ly)
which is conprised of a plurality of optical lens units. has
an attached 15 faceplate, and the function of the |ens assenbl yg«to
magni fy the i nage appearing on the faceplate of the CRT, and thereby
project it onto a viewi ng screen, which is nmuch |arger than ate
of the CRT. For a typical layout of the optical lens units ﬂwj@lﬂ&@ m on
television | ens assenbly see U S. Patent 4,776,681. 20 An i
prior art lens cell 10 used in a projection television |ens ass&Riy is
shown in FIG 1. Basically, it conprises a plastic tubular nmenber,
general |y referred toraskmid BHVacE bR pﬁ&mmm@mmefmmm lens cel | 10
itself is further conprised of two corresponding cell halves 12 and 14. The
| ens cell 10 has grooves S ': WD 00/68580 2 9 OCT 2D13 PCT/ USOQ |1 0947
-2which hold the optics or the optical lens units. After the optics are
nmounted within one of the corresponding cell halves, the other of the cel
hal ves is used to lock in the optics. In the past, cantilever snaps,
referred to by reference nuneral 13, have been enployed to fasten the two
cell halves 12 and 14 together, thus ensuring the retention of the 5
optical lens units within the | enSIELD OF THE INVENTEON commonl y used
cantil ever snap desi gn has an undercut nol ded onto the "male" flexing
menber for engagenent with the "fenml e" conponent, shown in FIGS. 1 and | A
The cell halves 12 ariahemsemfinw:m'ommmmqirbje&mnmi@imsmbésadbue@gﬁm faer by the
use of an assenb] gygﬁm%n YIRS gn ex ern force on the cell halves
12 and 14 to eng% FreC Cant Ty eVer @ﬂgﬁzlﬂﬁm Tﬁ engagenent of the
cantil ever snaps 13) the external farce is released and the optics within
the lens cell 10 react by pushjg ell halves 12 and
14. The problemw th such a can?&Féver snap%g%qﬁﬂ#fipﬁhat once the optics
are nmounted Wthin the lens cell the cantil ever snaps 13 are usually

tant | der | h,
the cantilever snap dLdviged I&‘Fﬁ“{%é%?g@.% o B B s o et
opposes t he i nt epmétorfineledss thesegathodeaay thyes (CRTshpbirespondinigitethe pritadig solarsit war dl y
agai nst each of }eﬁ',%llxlgg&ﬁ eh. Aabigs J:.I%:e% of s CR T {}g BietitoniGR AL Sty he cell

hal ves 12 and 14. ~ e consta causes ps 13 to
di sengage, resul whighyis mmmssﬁbtpfam&tralﬁmbbmtahbnt@htb @Qwdralk s CRT hasw aftdched  t he

l'ens cell 1045 faceplate, and the function of the lens assembly is to magnify the image appearing on

the faceplate of the CRT, and thereby project it onto a viewing screen, which is much
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.

20 An illustrative, prior art lens cell 10 used in a projection television lens
assembly is shown in FIG. 1. Basically, it comprises a plastic tubular member,
generally referred to as a lens cell 10. As shown therein, the lens cell 10 itself is further

comprised of two corresponding cell halves 12 and 14. The lens cell 10 has grooves



20" An object of the invention is to provide a |ocking device that ensures
‘retention of the optical lens units within the lens cell. Another object of
the invention is to provide a | ocking device that provides a retention
force that opposes the force exerted outward agajnst each i gcheyggens cel |
hal ves by the QBlhgsssoM thin the Iens cell. Yet, a further &%ﬁ &/m f t he
invention is to prOV|de a | ocking device that can be easily un &2d 25 or
di sengaged. SUMVARY OF THE | NVENTI ON Accgrdingly, the present i nventl on is
directed to a projection television | ens assenbly that substantially

obvi at es one orvhifsrheldghe qnties qritheioptigal lsnssunits dA ftr S dptins kgesinel wiintohe r el at ed
art. The pr ese%‘f'tﬂe@&?é@ﬁdn@ﬁﬁQélmél\g?%}e‘%tﬁ%ﬂﬁé cQPhsh\?esEJlEe(PJo? clk%@e 8%911509“ bed

above rel atlng to | ens cel assenblies In a on te
Speci fical |y, tthepast cantilever sparg, refrrratyo by r@ro@@mmmmamwa -3

| nvention provirgiasefnt BN dada\oas bR koMol ARLRRIAGENS cel |
hal ves of a lens cell. |In accordance V\A% the broadest aspect of the
present invent iogfcal lepsemithwiship s dens celldldi Thempst caphrigndy webd entilever shapcat ed at
the joint wher gedifihal ¥PurRslcd: t 1o I h I ded as
part of each celelé}ﬁjaal f, are téﬁgdexgﬁmﬁl glgl h%‘%d)&fog L age%wﬁ

inserted into aher&maies cormpaset, sShweinddG® lrmadbér Thervel hdm laaﬂd h4><oftﬂlee tab
which is defl e@én@_@ell\“ﬂ@%& dsm&ti%eﬂh&tb? thelife § Hfﬂjgtﬁlre ttheic@t%aﬁ nsertion,
it is maintained in a deforned state, that is I's mal ntai ned by the
femal e menber S¥empfercs on thecalldalves) (3 and dioiengageihe gantileversaaps fi3.0bponAs a
result, a_ bendiAgaRARsind dndidhGe B0 BRI FrGehclolkel B haland that

moment pushes the tab against an outer wal
Consquent |y, f SftBiadhe]pns °é’éﬂ%‘l§1“i‘ Enpsighipg back 011 erehofithecetdipluesi2rapd 14.i Thepl ace.

Addi tional Iy, bhdieedith saén 4 BSERIB d&%‘@ﬁhm%ﬁ&rﬂ&e%pﬂcsfa?é B Wik, tab and

that force, which is _inwardl direc serves to [ock er the two
hal ves and ensedes celt Wy the saptileser spaps h%arpéwsllmmct@ﬂmwwa ﬂwtbﬁlns cell. To

ensure that th%réafee@eaeai?&é bRel abawe ﬂﬁrc%xtﬁ’erv%ﬂiﬂ aemgﬁ r%g&%w&efae surface

at the end of the tab and the surface of er ‘agal nst which it

abuts are dﬁpré‘iﬁ?”i“%’i foreg thaponpetes the infgras) f%?‘-‘(fpé’ﬁﬁ“?‘l béh%@ﬁt’é%l whidheushesi | | be
sufficient i nwammy?a@mmt e&swe@le fegg_&ﬁ%amatz aam &ﬁ&dmg B%l:ﬁéﬁﬁe @ @eblhel d

t oget her. Specif.i caII when the angle of the surface of

respect to a ragve! F‘F%]é‘ i B ﬁ°¥ﬁa&1°a§1w@vsa%fée wgtigyes spaps h3n'6 d[setraa;e,u s

appropri ately sehasd iadsepafiofofdidted hat@ud addr4 of @ 1dag&dicioconst ructi on of the
mal e menber includes a wall which extends from25 the cell half and an

inverted flexible portion which is connected to it. The flexible portion is

the part woch def m,mamnmhemwmra 1bckink A&EdeltRM ehsiie@ retdiBod €NBI €
menber. The an gtg beI en t &u |bIe ortlon of the mal e nenber and the

wal | that exte lensicg eﬁ%&ilrer?‘ae%o theyinpention 8@ ar, 6 is
appr (r)]pr :ja]E ely §ﬁ|vﬂ€h Bdkm@dﬂ:‘ihe Hﬁﬁfiﬁowaﬁa rdt @6 fokce fhat Wp@&s tﬂgrfmrcé"éxle%edbg) r ell at ed
to the deformn - t he ression n a
pref erred enboa\%ﬁé‘ﬂ t?aﬁh E‘ﬁ%"slé?f ?@ﬁzﬂgsgbﬂﬁe%‘lcﬁﬁ‘ﬂ@ﬂ}heﬂg‘s c"Hl'h‘ée Yenal e
menber i ncl udesurter dbj&t:te;gﬂaalmvbﬁbnlmvpfbg:daaldcﬁhgmdv&é tHatidah B€ Gasily BifodkBd €

25 ordisengaged.

/
%

SUMMARY OF THE INVENTION
Accordingly, the present invention is directed to a projection television lens
assembly that substantially obviates one or more of the limitations and disadvantages of
30 the related art. The present invention provides a solution to the problems described

above relating to lens cell assemblies in a projection television. Specifically, the



1

f WD 00168580 2 I OCT'2003 PCT/US00/ 10947 -4nenber is received between the
tab and the exterior of cell half to which the tab is connected. BRI EF
DESCRI PTION OF THE DRAWNGS 5 FIG 1 is a side-sectional 23\/\@@! @Pl ens
cell illustrating a prior art |ocking device. FIG |Ais a®f mzf ary

si de-sectional wo e t he | ocki ng device shown in FIG 1. PCOURIO@BI42 iS a
perspective view of a lens cell illustrating an enbodi nent of the | ocking
device of the present invention. FIG 3 t%-a perspective view of two
identically con cel |
shown in FIG 11%{5#{@ &gvmgs%m% tdlc‘g %@?gﬁ%ﬁ? égtcég?ig%%&nthalv%r%@ié’ﬁt part
of the | ocking «8vice of the present invention. 20 FIG 5 is a partial
perspective view of a conponent part of the | ocking device of the present
invention. FIG 6 is a partial side-sectional viewillustrating an

enbodi ment of the prAeacsordarcnwiththebrradggtaspicQRf the present ipanttonathe mivehgiosect i onal
view of the embedielisWnlch e lobatel hiGhe Bint el BORI Al nalélGrde ol ofal Vi ew
of a component part o ocki ng devi'ce e present inventio 30 FI G
9 is a partial Wwhiglears moidedasiartyf eagh efldailinee sathecomprsajeie maleafentbhewlsdnponent

b0/ 68580 PCT/ LISHB 0Ty oy B R A e ARt B AnHts T

i nvention di scl dfledtedulrenjipsertes i{&feﬂ'@rfmﬂlslmemsom irjsertign, ffripineigtainedintael evi si on
5 llens assenbl yadefiigd BOE bk Rndtah BGHKIRMASY b€ RrfalBhedBF Iuk A0EHIPT L0
correspondi ng | ens ce ves that conprise a lens l'ens cel |

desi gnat ed d@nefrem ftyoriginal pdstiopndea resiep b¢nding momentripisduced anyl rerintginddimg devi ce
11 of the prese,iﬂ{, tab'ﬂx‘(ﬂﬂ&t'x@d%e‘nﬁpu%ﬁb@%tdb@gﬂs@an&ner@f.@of%eke?na?e R&Rpective
view of 10 the |lens cel , I's conprised irst l'ens cell half
12 and a secondCensuenidse farces arefestabjishedgvhichdeok therpaje repmiBr inttigsef i r st | ens cel |
hal f 12 has a fA&cﬁ&ongﬁ,gaaer%ﬂ omg fe?rxaﬁ:mr S48 bl ona,@@abtaﬁ@géﬁsfegd | ens
cell half 14 also has 'a first edge a and a second Bot’h t he
first lens celIWh‘ahl“!k’@*‘ﬂhél“@ﬁéSsléfesdﬁbck@ﬁﬁh%&eltwﬁhﬂfesw%ﬂs‘ﬁeﬁirdt@mopcal in

constructions Ayfthdib@lunltywiin @Ridncedy. | ens units (not shown in any of the
drawi ngs) are

To ensure that the forces described above are properly directed, the surface at
the end of the tab and the surface of the female member against which it abuts are
appropriately selected. When properly selected, there will be sufficient inwardly

20  directed forces that the cell halves are held together. Specifically, when the angle of the
surface of the tab with respect to a radial line through that surface equals § and B is
appropriately selected, for example about 15°. -

The basic construction of the male member includes a wall which extends from
25  the cell half and an inverted flexible portion which is connected to it. The flexible
portion is the part which deforms when the male member is inserted into the female
member. The angle between the flexible portion of the male member and the wall that
extends from the cell half is equal to 8. In particular, 0 is appropriately selected, such
that, the retention force, F;, will be related to the deforming force, F;, by the expression
30 F; =F; Cos (90-0). In a preferred embodiment, 8 is chosen to be approximately 15 °.

The female member includes an integral tab having an interior surface. The male



15'held within the lens cell 10 by a plurality of |ocking devices 11, and
in a pr ef erred enbodi ment, there are four | ocki ng devices 11, each one
bei ng identical in construction. \Wen the two |ens cell hal ?s 12 and 14
are joined together to formthe lens cell 10, the first |oc Taé¥8ce 11
is |ocated appworbsssel y 180 apart fromthe second | ocki ngpehevdoafodrl,
whereas, the third | ocking device 11 is spaced apart fromthe first | ocking
20 device (as shovvn in FIG 2) and approxdi-mately 180 apart fromthe fourth
| ocki ng device ri S ol . next t SN es t he same or
sinmilar el em&*nt“é"’"{bﬁ%t‘ts reﬁaémar%gwc%% EB "%r lﬁ“ﬁe’gﬂ?r g&?gﬁﬁlf E’n‘%“‘f E‘i"f“h‘sl ocki ng
devices 11 of tchenebteds cell 10. Since each of the |ocking devices 11 is
identical in construction the description will track the first |ocking
device | 1. 25 The first |ocking device 11 includes a first hook nenber 16
projecting fromthe first eBRIEFIDESCRIPTION OF THE DRAMANGS! | hal f 12. As shown
in FIG 4) the first hook nenber 16 has a rigid portion 18 that is integral
with and tangent to the first lens cell half 12. Further, the rigid portion
18 is integrally coFiGetisdbideseaiondl meerof eténs tetbiilBlrating@rptibogt 136king30 whi ch
flexible portl%nwgo is oriented at an angle A wth respect to a pl ane
parallel to the I’Igld portion 18 of the first hook nmenber 16. The first

| ocki ng device 11 fEiG hais <feagmentae sidasdeiiomt vikwoftherokieg deXde glshawn i n FI G

5) for receivi N9t he first hook .21 OCT 2003 WD 00/ 68580 PCT/ US00/ 10947
-6menber 16. The flrst | oop nenber 22 is integral with and projects from
the second 10ens cell half 14, where the second edge 14b of the second | ens
cell half 14 is in ich d ba f the first |oop
menber 22. The fi rs%llaf%%ﬁpqrs% we‘ﬁ?”%é“slenasr‘fell l}fl[%bl g cn}oogflmi Btlffﬂ’érrbe 24
(shown in FI GS.locking@evaeechf e pteant inventiomt egral wi t h and 5 extends from an
interior surface 23 of the first | oop. nenber 22, which interior surface 23
is distal to the second lens cell half 14. The first tab nenber 24 is

ort hogonal wi th respPécs istapempestvet view ofawd sle@@allpdonvurucied leht 621l hdlvegtARSi ng

t hrough thed e e first tab nmenber 24 has an exterior
end 26 (shglv?/n ?ﬁakgﬁ& ilegsceg%&?n’ glcgf) protruding out of the first | oop
menber 22 and an opposite interior end surface 28 10 (shovvn in FIGS. 3, 5,
6, and 7 ) residing i terior end 26 of
the first tab me*rrbeIF~Iw ﬁﬂiag""tp?%@ﬁ k%ﬁg%%g?ggn | g‘éerng?mo-ml% 'f'gfievce in FIG
6 and 9) of t hdhefaresentinvetsipnnenber 22. Further, an interior surface 23 of
the tab nenber 24 is inclined at an angle 8 with respect to a pl ane
extending centrally through the | oop nenber 22. 15 A second | ocki ng device
1-1 conprisidng of aFlFaf is apartilwkspestive view pf awonipenest paft of #R2'lqcking dafi®of

provi ded, as SWFH vefdon3: Simlarly, the Iens cell 10 is provided wth
a third and fourt ocki ng device, each conprising of pair of hook and | oop
menbers 32-38 and 32'-38', as shown |n FIG 3. The construction of each of
t hese pair 20 nmenbe ! BATE . DaJ k and

| oop nmenbers 16-22, Flgxggsptag%ﬁat tﬁ"gr% EW&%‘%‘%%r 5%8&@#8%9'9%%%@ct from
the first edge inveatioss t he second | ens cell half 14 and the | oop nmenbers 22
and 38" projsect fromthe wall of the first lens cell half 12. Al so, the
second edge 12b of the first lens cell half 12 (shown in FIG 3) is in the
pl ane whi ch def i nesFiChéisgprstighpidssectiqndh visw of fe enbediment Gt durt h | oop
menbers, 22' 25 and 38', respectively. In a further enbodi nent, the

i nvention provides a p|aStIC | ocking clip 11 conprising an |nject|on nol ded
uni tary mal e nenberFl1868 isapatial sidg-seqtignal xiewph g cemponei)t et ofdhe lagkingdlaviemi t ar y
femal e menber Z2eph@Minkdhibl. G 5) . The fenmal e nmember 22 30 conprises a
first wall 14c, two spaced apart, generally parallel walls 22a and 22b
extending otftwardly fromthe first wall 14c, where the proxi mal ends of the
parallel 2 1 O C FicZ &% Msmls@&%mvmmggzhw@gﬁgmzmm |'s 22a and 22b
being integrally connecte first wal ourth wall 22c

ext endi ng from°8ﬁﬂ°qeﬁtpé’§5r‘%ﬂ“}°>}°°@é‘ﬁﬁ%@lOﬁQ‘etPFfée”HF‘é?f&IPnends of the parallel

wal | s 22a and 22b thereby defining a space 21 between the fourth wall 22c
and the first wall 14c and an insertion end 27 not shown ??? into which a
mal e nenber nmay be inserted. Further, 5 as shown in FIGS. 6 and 9, an
interior surface 23 of the fourth wall 22c, at the insertion end 27, is
inwardly inclined at an angle A with respect to a plane extending centrally
t hrough the space 21 and equally spaced fromthe first and fourth walls,
1l4c and 22c, respectively. Mreover, the interior surface 23 of the female
menber 22 termnates at a point P (shown in FIGS. 6 and 9) where the
interior surface 23 is intersected by a




10 ‘'second surface 28 that extends outwardly fromand is integral with the
fourth wall 22c, the second surface 28 termnates at the interior of the
fourth wall 22c. The point P is spaced apart froma point Sh% on_t he
interior of the first wall 14c by a distance X 1, ‘each of t 1[95i1'n2033P and
S 1 being in a P& Bhat is substantially at a right angl er¢cmussambrof the
first and fourth walls, 14c and 22c. As shown in FIG 4 the nmale nenber 16
15 conprises a first wall 18, a second wald- 19 integral with and extending
at substantially a right angle fromthe first wall 18, a third wall 20
integrally connected to the second wall and extending therefromso as to
define a space between t RESERIESIONSQF THEPREFERRED EMBODIMENTS 20. The
interior and exterior surface of the third wall 20 is at an angle 8 with
respect to the interjor, surface of the first wall 18. Further, the third
wal | 18 terninates Zghealf’ve&t‘%‘tﬁ‘?%’é@ Iin iqgnetally embiodist imeoplojsatios tedevtsioal | y at
an angle p wist h ¢ apesbl 'irfao ot Qﬁo Qby;id

interior of the fi L : I? C\Mhltg he fﬁég?oggsctﬁ Bﬁnegﬁ“p?'}%qg?ﬂléd
surface 30 and tcﬁlL %Yff\é%‘iﬁ’fnpé‘iﬁaﬂ%édbf the third waII 20 defines a point Y
(shown in FIG 9), wth the point Y being spaced apart froma point S2 on
the exterior of the flrst wal|l 18 by a distance X2. Each of the points Y
and S2 is in the sand §3Fssiiglesignater] generally by referanteptumerah ¢ mcdrporatingla larking he
first and thirddwatd ls,ofﬂh8 Bt APentiSS R Sidwin 0 6, and
where the dl@ H’Fﬁ m é[ueat er than the\ﬁgll:l?t %nﬁlg ?(Tsar@rsﬁcﬁvewe‘fﬂfl
exterior of Fsce gRisicoraprised;ofafirst danprechl halfd? ende sfemnd&mgequerrent vmth
a terminal end edlf 1headshod W |3, hdGrsOknd 2B h ﬁ!’sﬂizﬁ 20 A
assenbly, the fi Fa?gthmsrrber 16 is |nsert;elp®r?t§g t he H\%éf’ f‘(s)er‘iménd 27 of
the first |oop ﬁi%?ﬂ@ E\Fﬁﬂmtdﬂg‘s§@E@5‘1‘fd4ﬁlﬁﬁkasr?éiﬁﬁeﬁgellﬁaandsaspmécdged into

t he second IOoplmmrﬂrthaﬁrstlbﬁdelmﬁﬁftzlaﬁ@theﬁéiox?d-ﬁe&fceltlﬂﬁfﬁ%é}'agrxucﬁ%p menber
22' . Upon conpl et e V\E /68580 PCT/US00/ 10947 g_ 1 nsertion of
the first hook FPé’r%'écrnml PHF‘BW ©Ohepticliegs upigdpet shavmde a2f theldswigs)erere nber - 16
i s sandwi chad bh&l&\@ﬁhntﬂ%@en\m&ll 100y atphﬁalfﬁy Jﬁ&ckﬁ@héw&@” aﬂf"m@?&&féﬁg i nterior

surface 23 of th first | oo ace 30 of the

Toer an engagi
i nverted flexi bf® °;518?"lnf gﬁr ’g;'ar ‘}lfélgfiF‘f‘%eP th@ﬂb %gmldﬁrnt@alﬁn omtpctidput s t he

interior end suWhasthe2® leis cEllllBaleerHﬁhdtla@é]ﬁﬂmﬁgeaérﬁ%orﬁmg\Ené b @ 6 and
7. Upon conpl etg lﬁéﬂ'&{{jon of &)he second hook nmber into the second

| oop nenber ¥es Hgs ﬁ‘?’t?da@ém@ﬁlateb’fls%@a# ﬁewﬂm secopdiackiop 20'  of

t he second hookddmherwhl-ﬁas {he en¥d YocRiAp HevideN® id 2844 B4t £ of the
second tab Furtherrmre ghelthlrldggﬁoolgg nﬁlﬁ] ?5& 1g%zhe fourth

hook nenber 32’ &é{fc«g%aéé |"i‘1§’(9r?B&diam’@mtlﬁ@ytlm°rﬂﬁmfm§lpﬂlnﬁqmbﬁ00&8gand fourth
| oop 10 nemnber &v&ellF'H&Fpﬁﬁlkb#@dohexffd'hlulﬂ@rﬁls%fc%éfﬂgsaé\{l%g‘sﬁgr %lﬁ%neﬁ cel |
a

is locked. The first |len and the second |l ens ce | f 14

12
when | ocked tog ?tﬁéerﬁsmé‘laﬁd b’BéFhF pesArRtrnd fRurth {qeking devices ilr@ttheelelg@elmh of the

first lens cel IthaIeactﬂo?t}ahukﬁgB%eWﬂ@mén&QQﬁ Jzéﬁ’uc‘&fm&x@ %, ens cell
hal f 14 (shown 'nkE\ %ﬁlk@%{ﬁ d, the second edge 12b of rst ens cell

hal f 12 abuts t1f& e¥%81bf the second | ens ceII half 14. 15 1n a
preferred ebodi nent the first hook nenber 16 is positioned

The first locking device 11 includes a first hook member 16 projecting from the
first edge 12a of the first lens cell half 12. As shown in FIG. 4, the first hook member
16 has a rigid portion 18 that is integral with and tangent to the first lens cell half 12.
Further, the rigid portion 18 is integrally connected to an inverted flexible portion 20,
30 which flexible portion 20 is oriented at an angle 8 with respect to a plane parallel to the
rigid portion 18 of the first hook member 16. The first locking device 11 further

comprises a first loop member 22 (shown in FIG. 5) for receiving the first hook



approxi mately 180 apart' fromthe second | oop nenber 22' along a first
perineter of the first lens cell half 12, as showmmn in FIG 3, and the third
hook menber 32 is positioned approximately 180 apart fromthe fourth | oop
nmenber 38' along a second 20 perineter of the first lens celp1hgdf 2dg.
Sinilarly, the seassdshook menber | 6' is positioned appr OX}, %@kyw&%
apart fromthe first | oop nenber 22 along a first perineter o e second

| ens cell half 14, and the fourth hook nergaer 32' is positioned

approxi mately 180 rt mthe third | gop nmenber 38 al ong a second
perineter of th&™ g@galﬁ TI‘%ﬁ‘ét laon merpbar 22 is/ntegral avithiapd projoess frmterseahd t he fi r st

| ens cell half 1ésaesiichatfhe, iiereahe ﬁ&ﬁ%ﬁ%ﬁ?%gmg%&é&gegﬁgp@f ]t4qps (5}(1:21/\/: nggl) f y

14 forma first |rc§n}{$rentbab pl ane
the lens cell 18 ARH FREGH et ol thedisst l99a prembere?. Eheﬁrhelocmmtmnbefms cel |

hal f 12 and thehmmegmei&sttmmmbeizi(%w&em@@ i%réﬁd ?)qgelt lﬂﬂieéra MafQgm a
second ci rcurgf erentdlé?rP pl ane. I n any raw n th ghe | ens

cel | 10. The“fi FEf™ ’E&Hf’lé‘?f@gﬂr Fe%ﬂ e Tt IWHQCF@ﬁs?zc‘éthh m@ripssugfraced a

di st ance apart f23 urdnstmatbmacmd la’ﬁ@camaq:ﬂmf %@ﬂﬁ&t‘t@dméﬂx&?%ﬁ %@nél%ﬁ cel

10. Moreover, ecptoac 9%%@ 32 and 32' and op nenbers 22,
22, 38 and 38 ?e 8 S FRLE o bhown dnibie ?}Paismﬁlgﬁuahm?lensce@wz Roaer203 WO
001 68580 PCT/ USﬂﬁ/fﬁ.‘iﬂ&&?nefrﬂiex’fMﬂlSstarﬂdi&&oﬁéﬂd'%Gﬁé\fm1}13“1@@@ 8**7%35650“ I ens cell
hal f 14 are joi neg_uc 32 sl nto the | oop

hook menbers 16 and
menbers 22 and 88 ‘@%&8§$%%F§°°p§?‘?ﬁ“l’%??§“ d ap pepoiEsoRterienené pusfager?8 and 32"

slide into tife (shown imeIGRn, 932! a.ndﬂdré’s&im%] BR6L el mEb ?@rﬂ}gr oqszghow?
e | nverte exl |on (0]

in FIG 7, the e%%?@g g Lace 30 qof t
t he hook menber fiFE 1P mspberi2 éﬁp“éﬁ’gP"é‘a(%"Weftwnﬁ’é%%?e@ho“monﬁmpﬁane t hat
is at a right aamgl%®oftbe ﬁﬂaelodsprgirﬁchQItFMerl& iXbridrRErRO 9K o RIS ek B
Mor eover, the |nt,e|l'| ar end %gw@ce 28 of the tab nenmber 24 i1s |ncelr| ned at
t

the same angl e Rt $L0g JEPRAY 19 RIpRS extenging centyally shreyghtte leapgl e to t he
interior surfacmerﬁ&:rm the tab nenber 10 24. Thus, when the hook nenber 16
is inserted gnto the | oop nenber 22, the engaging surface 30 firmy abuts
the interior end surface 28. Simlarly, the respective engagi ng surfaces

30", 46 and 46' of W‘s@cdﬂddﬂéhﬁ@ﬂﬁ@d’e llﬁompt%&sg%ﬂﬁjpézofh@&l@anﬁ n&e%%gpsl Cal?)loy d
e engagi ng surface an

inclined at sub riall
the respective f"ﬁalgrisals \éﬁ‘?&‘}‘] G. 54%1'“’.51??& the leng¢ell Wes provgednenber s

22', 38 and 38' wlﬂemuaaamrfo@m&kﬁ{@deateauaa%bd@ﬁsina%k Mhé&k&g%ham' ally the
f rface 28. In

same angel [err% alﬁésn??% engagi ng surface of the-interior en

a preferred ent8HF 8 aRE3 2t & sBoyv inddGad. T?lecqm@lcawgﬁ@a(l@fﬂambmrn a
preferred eﬂ@oo&nmts)lsmemeaagés&% 8 féke faft'oF looR b 8 Dexciy e Of
the factors con 1%8 g(l n obt ai nln'e a préaf é)r rogd opt ?Ign%frﬂpe%f6 Z &5 pQabout 15

are an inserti o members 6t and 3gcRipisatifromtke frsisdgaidniobthe momﬂuensng
insertion into deh@alf PR RIS mearbers 29’ 4:1@@8' i f terial that the
| ocki ng device 141&1| s made E{)b%gl and ‘i 3&%%3?&{“‘% aIIO?thn%rsg{eﬁ Gt space
wi thin which td ?k%ﬁ@%%?%@é%lléhpﬁye ﬁﬁUmS celhkalf lér(s_homlni FIGO3).isii thin a
tubul ar focus nR4KIEne WhRh dSERWMBS botldXE %ga] t he mor

ef fective is the retention of the hoo nerrft?{eersy%gd ?f’emel“bb(‘irﬁ ﬁen’oer 22.
25 Nbr eover?2 asanﬁéhrFS@Pqﬂy’elEhom in FIG 8, when the f| rst |l ens cell half 12
is joined to the second |l ens cell half 14, and when each of the hook
menbers 16, 16', 32 and 32' is inserted into each of the | oop nenbers 22,
22', 38 and 38', relpsdethevemnbpdiment, ithegaventianprdviles eplBsticilaking elig Bd agai nst
each of the hoqkmpRHIGh ticklon k& eas tical |ens

uni ts nount ed \ME[U“ nthe Ie%ns cgﬂlﬁ%é‘@exe;)%mgﬁﬁt}i %#1‘%4 df’—‘% that is
equal 30 but oﬁﬁé“é‘i‘”&@owﬁlﬂil%éwazhlmpmbqrﬁé(Shmsnﬂ:@&) ﬂmeﬁmal%,menﬂﬁdzsz ch
force Fe puﬁhe%oﬁﬁs‘é@e[ﬂkt)‘wefﬁg% '?\% nﬁag&tahgr'ﬂierﬁgur pardhiel MRISY Sl 2ofUT T NG

insertion of the hook
extending outwardly from the first wall 14c, where the proximal ends of the parallel




210 CT 2003 WO 007 68580 PCT/ US00/ 109a7 - 10 | oop nenber 22, a sideway
deflection force Fd acts on the hook nenber 16 to defl ect the hook nenber
16 as it goes over the interior surface 23 of the tab nenber 24. Moreover,
a cl ockwi se bendi ng nonent Mb causes the flexible portion zlg %fp t he hook
menber 16 to be wedged against the interior end surface 28 }

menber 24 onc®OPVPBEEht P has been passed. The bendi ng nonBEIUNB184eat es a
retention force F~, which is equal and in magnitude in direction to the
defl ection force Fd, and acts on the hook-member 16 only when it is fully

inserted into tvmzlz@&mmmﬁg ln&%allyt&méc&ae&ﬁ]bmtwi oR, froufueh@| 3 the hook
menber 16 within the | oop nenbe Furthernore, the deflection force Fd

is directly pr8poiediemand &‘%gF?ély §?‘E‘é°“6$ the distabengs éftbe pralichwalls @daandenber 16,

that 10 is, thgpangy degiimespaidn bEﬂv\Bérﬂhé)féﬁxttlﬁ @511 iR aamem@w;ﬂ f4tipd € portion
20. The retentlonforce F~ exerted on the menb 16 to maintain

engagement wi t ¥ IBEIPRGR et shos 9%%&@}‘22“313212“*’% 813& helinggted. | Burthest

tangential or ghhbwivg HIGS.teh8d oSRtifteior azﬂaée ZSehRISurdaldl 220 a@ﬂﬂgmkéncgl' ven by
the formula Fr = F; Cos (90 - A where F; is the insertion force,

ment i oned abov&d 2THgl y Wﬁl}?ﬁ%?‘?ﬂ%‘c 9 with reppectio a Plgpieiegding Famirellyr f or ces as

the 15 hook ”Eﬁmﬁﬁh the spaIZ anti RGually Eabed FRASE st and@budch b R4k énhgzcsecond I ens
cell half 14 of t ens cell 10 are |ocked toget her, the onl y way to

di sengage t he 1"&?@“"6 b Morgpversthe fteriopiugfee3 of thy embepdd termigries abd o f | at

head screwdr i vwmtPtmmommsssmmmadﬂhmt&oawfaea@s @{ntetédcteligy 4 0Op menbers
22, 22' ﬁpand 3 ?r@ﬁ’ﬂtlcu' ar, the flat head of the screwdriver is

inserted i nfo YA ISB‘@I?"' eetends QUi fram pndjs ntegzal With thedousth welld2a 7. To

di sengage the thyeecesd gurfhbalzmsm;hateamemm& bfethé foatth bemohcs hawbéinddgs i nserted
bet ween t he hookege s and the | oqp rs. For instance, referring to
FIG 6, in or d®g° GP’HT %@aa@%lweﬂrfcmf%%eﬁr%al% MY R GBENGeRieACh 22t he

screwdri ver sh@fmllabohﬁspmﬁimtbeﬂgnﬂhﬁlhﬁﬂfaesls@ama&llaétne%h & 16 b b @i bl e
portion 20 of nd the inpterior wal the | oop member

ok, ne
22, and a forc Stlaﬁd %‘é‘hd‘i‘ﬁbif‘ia&ﬁz T 4% $8%P 15 Hotiha mals membes ¥d agai nst t he
hook menberns 1 6¢oirfpristis ading /g 18, ageRngagi mnﬁgﬁﬁﬁ&maex@ﬁdlﬂgmesﬁkmde portion

20 of the hook 16 fromt end urface 8 of the Ioop
menber 22, m.ﬂ’@%‘lﬁﬁff‘i‘%ﬁé&ﬁ&”ﬁ*}rﬁwﬁﬁ aﬁég ¥°?%8°t P thersepopdwali o ang
14. Accor di nglamektbﬁnig mefefmni $dtd¢ t3defind a dphe tdRRbDthe Gifst WhHIE18 £ ldienRiradevi ce 11
of the present e ts.reu o) 0 | ens s cont ai ned
within the |en‘§a@e/q'| iH‘te Rf °’“8{i?”ﬁ’3"‘fﬁ‘rs‘8?’t[‘]’1 Hgﬁ%?cmémné’fﬁlﬁgé“ 21 OCT 20p3
WD 00l 68580 PGE&MWW& subfhceudtieifinsd wald 18 f Further, the @irdWaIh 8 kerrhfBatess bent
such t hat e an eSS ha er t he hock nmenmber 16
clears thetzlb]nt gr ?‘6‘?“%%1 '82'3& cpf"%%“"f’% \%‘w‘é ‘ﬁ‘%"tef?éaﬁ%%é%nber 16
springs back twhld’mataﬂ@tm@leltm&mmﬂm{‘a’rﬂxeﬁsmﬂﬂdal mtmemtmebtimsfmel | 10,
including each, gf the.l k|n deV|ces 11 ntir pl astic
material . Alt hoa ‘?sulrfncegﬁpre erre’&or«g%fi%?tlﬁ’éenﬁr& fvﬁlg&(?(%e lEescae‘ﬂm 0 has four

| ocki ng devi ce(sholﬂnpﬂﬁa 9), eumthﬁmqiointhﬁngaJacalapmfnanhpahysmm dxweiod ocki ng
devices 11, eact}?.hc Istr\]n%llllgg Sstan e%oé crgatf%xc%om%%m%asrhsﬂlrﬂ%ns]argeaclh other on

t he

25  thatis at a right angle to each of the first and third walls, 18 and 20 respectively, of the
male member 16, and where the distance X2 is greater than the distance X1. Further,
the exterior of the first wall 18 has a step formed therein for engagement with a
terminal end of the first wall 14c of the female member 22.

30 During assembly, the first hook member 16 is inserted into the insertion end 27
of the first loop member 22 and the second hook member 16' is inserted into the second

Joop member at the insertion end 27’ of the second loop member 22'. Upon complete



| ens cell, 10. Furthernore, although the inverted flexible portion 20, 36,
20" and 36' of 10 each of the hook nmenbers 16, 32, 16' and 32' is inclined
at an angle 8 fromthe rigid portions 18, 34) 18 and 34', \@ﬁprg apngle Bis
approximately 15, other variations of the angle 8 will be appar0 Et t hose
skilled in thwoattssseSi mi |l arly, the inclination of the angb&rdsaéiobssof the
engagi ng surfaces 30, 46, 30' and 46' of the hook nenmbers 16, 32, | 6' and
32" and the inclination of the angle [erg] of the interior end surfaces 24,
44, 24' and 44' 15 can he varied fraom being approximtely IS. In yet

anot her "enmbodi AR °? W@gfsﬁb‘?ﬁiﬁeﬂwerdrﬁé’%}i’ ﬁ@@r%l%f‘ﬁﬁ'ﬂer@‘?’ thekgek mymberget her t wo
mating cel | halsuesnd@ichdddetderchemil &itkdiriiel BILR 08 tRiRMHAb R ges 11 at

t he end of eactg Pell hal f, %{ t he cl ig_gaéll are conprised of mal e menbers
16 and femal e BOVFERAPIEMEss 7 cagng g surtase PO ithrdpvestsd flexdkle pastion 20

engagenent, a dfdredisthsolen@iitiee th firfiypdbils Yheliftéfdrdad faede Blor il grimbed cel |

hal ves 12 d 14 al on | ne is oblique to the central axis 29
of the cel fsnhe{ﬁ/n%bsg?il]‘gasafhﬂ“%ﬁ?.#é‘gia‘%‘}?ghﬁ’é compler disertien ¢fihe seennd hodkne

foregoi ng genafidahber BS aité Bk bRBndA6sh P D' fiRd dnpWipGudRt 3bloedhe #ESARI PLiON are
exenpl ary and exgl anatory and are intended to provide further explanation

of the invent iRSA8<LY'Af Hiei§grgnd hook member léi%'ﬂlllﬁgméﬂteﬁi@cnﬁwfﬁ@cﬂs' af. A lens
cell half for (6@cdnd tb dineBRd | ARhbRIRYILS 1R hb o prising: a
pai r of hook menbers pr oj egti ng from a fi rst eﬂﬁgengﬁsal 3@%@1‘%‘%@ | hal f)
sai d hook nenthepkmerebesd2 arrereehinseped intoghathisd nopmembey 38 emichurdtlher on sai d
first edge)y eagdmef 3 Sl noer, Nisi a-rigid portion
that is int egracFﬂwxlf t H’%ﬁ%f“?gﬁgéﬁ‘tgpt 0 é‘giﬂféyﬁ‘é%gg%cgﬁmﬂgif?qgﬁﬁgh@mof sai d
rigid porti on cell halfi2cng thslsecondlons celh balfilt, whendgekad togetbonare positibnedsualn i nvert ed
flexible porti 15k o) 1.t h t | ape parallel to
said rigid port?#(t)h%;f szg& a?%?%ﬂ‘tﬁelﬁ-go6%ngerlr§1§¥¥é5g%mg%g%%éngreggeglégiogﬁ’ﬁg_ a pair of
mat i ng hook neatead lsns cel half dh(shdwnsin FIG. [ hayd thesatved sdgedPinef thefiretderalcelivi t h and
projecting frqomrsabwhd Qbd 14 f ha .l oop nmenbers being
proximate to a second e g(sa o# sg?g&%séeg%fdgeelﬁlcelﬁ%hﬂ'*'sai d | oop nmenbers being
spaced apakt from each other on said lens cell half, each of said | oop
menbers having a tﬁgﬂgﬁgpﬁgrmibgm i [ froman interior
surface of each of sali ogp m’%ﬁ3ﬂ%t£3ﬁ%?§%?§g%§%r §&ce being distal to
sai d | ens cel |approxifptelyd 86 zipeaft frerh thewerond lobpmembgr 22/ abmg, e fitsoperienectr pf ot r udi ng
out of said | gk, PRRGS i rior..end surface residing
within said | oop %{%gérnﬁmﬂﬂ%?agfn Sg:?i? |'r31’va§?§1§ hé’%wnelbeﬁ ¥ on of each of
sai d hook nenipesitonedappraximately 1 §0° apartdrogete fogrtls lobp fmamberi38ialldnp@decaiid an angl e

[err] with,espe t | ane th | S:Substanti al t'a right angle to
said rigi opo}fg?xg%mghhgﬁ\%%gfme?eghgltzfill%ssl%’fq%rr?yr%Fseéﬂ#%ﬁg?’g@éﬂdg Bach of said
tab 20 nenber positmiediappepxivhdtély 1808 apaet flonnthe fimnibey Mmerikr 2Nalbrignefistat  about t he
sanme angle ~3 wi.th r ect 1o a et s substantially at a right
angl e to sai dpfﬂtﬂg?fé’ﬁﬁ'grs9c°’£lenlsﬁ8ﬁ)i’ag h ?@ﬁ#‘e flﬂ‘&Thme mep ?’3\2 fg/PW\QP"éii n said
angl e 8 i s equpproti@ateiilgo°apgH Lorh te third loopEentRITE dddgla sbtahd peinetet 8¢ M 1,
wherein said | ens cglﬁl %ﬁlf f&)rﬂ‘s part  of a |lens cell having a central
axis) and an iBfrEsPdiensesiimalf 1. Jkhe dizgt perimeter qithe, st lgnsioalbbalf eand thefirsr i or 25

end and sa&s5d ipsfidtérQF the Bétosd1edsAeIhdIS] 41 fored 4 AQCtirBimBRAEH plhiensaiGmangl e 8

with respect to a plane that .is at right._angle to a central axis of said
lens cell. 4. 1%”‘5|°§‘§PH@WP6§@"H§“8FF leoﬂﬁ‘gﬂ‘?‘%"é*EF‘BﬁW%PHPFrﬁf"’éEftOif@ﬁﬁﬁ%l ded

]lc,lni t?ry manLe @ beirhaing aﬁ;ﬁ’th? {tb(ﬁltﬁtpkxﬂﬁt?%k'dﬁ@ecﬂﬁﬁ e eyl ﬁﬁ{rﬁl femgffiéﬁﬁ{dl sai d
emal e nenber conpri Sl a T1rst Wwa spaced apart, etrerally
paral | el wal | 5"8@%‘%’?{:@”8&%&@&1"9“ i 89&‘?@?&'&@#’2@"%"? cell 1%‘-1?‘? fist G-

~,, V4~." J~. , . <lrcuniférential plane of the lens cell 10 is spaced a didthn@@par¥Fom the second

30 circumferential plane of the lens cell 10. Moreover, the hook members 16, 16/, 32 and

32’ and the loop members 22, 22’, 38 and 38' are each positioned such that when the



-13 wall, the proximal 'ends of said parallel walls being integrally
connected to said first wall, a fourth wall extending fromand integrally
connecting, the distal ends of said parallel walls thereby e1fi Ej&nz%wta space
between said fourth wall .and said fast wall and-an inserti g o]

whi ch a mal e. gydoRdssgay be inserted, an interior surface eafussamdrourth
wall, at said insertion end) being inwardly inclined at an angle 8 with
respect a plane extending centrally thr-@ugh sai d space and equal |l y spaced

fromsaid firs d faqurt | s rior .surface termnating at a
bt nt - wher o tesiie peithaled s hond ook ot et b Blea e B0 BMioRa sur ace
that extends qrénvbefsdbyind I0Neeint thelooptherahess 22\hd 58, mpddtvfenurﬂirhllad@l the said

second surface term natjn e interior of ourth sai d poi nt
10 P being spdeeamembsss ¥’ %’@ ntsthg“fmd ]PPlFem?‘ﬁ‘?eé??a %Rfreéﬁflc‘d" %rst wall by a

di stance X 1, each of said points P ana S1 being in a plane that is at a
right angle to "each of said first and fourth walls, d .sai d, mal e nenber
conprising % first Fyithemyors, as bR ik R \Xﬁﬂ ‘ﬂeﬁP@éﬁ“éFurbﬁc‘EW‘%ﬁH inveged endi ng at

substantial | y fRxibieattionnaof bt hedk et {6, [sShclivéed gt an dhglelB With raepett td it egral |y
15 connected to said second wal |l and extendn therefrom goMas to define a

space bet ween Piaeatis pig nghtangle g the agid gorinn } §onfha hook member 16.cMorspver, g

exterior surfageinRbiorl Surfabd 78cbr 0Rkdb @it Al m@lﬁheaaghesa&e%glm Wagpect to the
interior surface of said first wall, said third term natl ng at a

surface ther edespefiiicthe plsnei%e.aheagbéattsé%tamem&ﬁroy ac%l?? of theiteP BeIE h r espect

to a pl anejyhigh s, Fherfihd Kodk neABG 16 istifsettédEinto MeQbdphentber ZAtHd ehdabBf Wal |,
the intersectiaio.of 20 said inclined surface and the exterior surface of

sai d thud wal |suefesei3fifiFply abysgheintesior end syyfag?8, Sinplagly; theresiseive gn&R Bt from a

poi nt S2 on thg gl & '@rm@is' §Pﬁ1€jhdokh§¥nb¥ﬁ|64 3DdB2drStaNRentédly each of said
points Y and S2 bei ng in the sane pl ane that is at a right angle to each of

said first andntlimﬁﬂjsvmam@llbfh%m@nﬁhlﬁeﬂs &emgmg surfage 3 andiherespretivpei ng
greater than s Lgfegorctlh?gtﬁﬂgegﬁ( @m&ﬁ@oﬂﬁgﬁfohgﬁmﬁrs %'ﬁaj'la§§ta.ré’\@alcllx allgving a
step forned therern ehgagenent with a termnal end of said first

wal | of sail flémlcailymhbdramﬁstanﬁh@Mmlacgcl besthaengagingsugheedf fem 4, wherein

214 anole 0 eSSt koA 200k dchoctiedl bESAL Lyisg BBy o ot o

cor r espondi ng &emomp}eﬂeﬁfd&mbeddneﬁtaﬂoth Arxgtekedxdtmsgeedubabotg95°a1 Somqufthg devi ce)

119510 g vt et S e

ms nber pr oj eCtfoRt@ Ff JxQﬁBd&gzﬁmsE &k hmtgxenmér Kadueing ingestionlisto ﬁxemlplmehﬂ:bn‘ 22, sai d

first hook_penber hayi a ri ti.on tha |nte d tangent
to said fir8t %ﬁe“eaf’f]‘gﬁ’at“r“ﬂﬁﬁt ‘B‘h{?dS?g %eﬁﬁcﬁ HS(T ade lb"or Jotrl%vwd’ Ps'f‘gfﬂd first
hook nenber benhstgs hﬂmgﬁaaéwyhmwhiahetd\eﬁkmmescomﬂytrmuhttﬂeéstéleuport| on

oriented at an le. 6 th respect. to aral to sai.d.rigid
portion; a fir 68‘5‘%&%‘&”&'&2‘& elt?wf‘dangé%@ MR goele rhatel“rrllogre oK member
said first | Ooigﬂ{mahﬁxbnbﬁhﬂg)oknieﬁgérabwmmhheau@rmmi}eeﬁ| ng from sai d second
|l ens cell half, said first |oop nmenber being proxinmate to a second edge of
said second lens cell half, said first |oop nmenber having a first tab
nmenber integral w tMoreovet, @pbmanbi showii IncHIGa8) whert the first lerks@eld balf Bdejoofed sai d

first loop menb sai ri rface.of. s first p t being

distal to sai dto ﬂ’ gé‘fﬂﬁ‘ﬁ °n§§‘ihd’f?hfﬁg°?”?%b Wéﬁbol% 3 gr\lquj%g an

exterior end pfs%&ﬁb@'xﬂi&le&h‘bftﬁélo&@in&nﬁdﬂﬁ; 21'(38}3ndfm’l;bedpecmﬂdy,aﬂ impriosi t e

interior end surface residing within said first 16 S}BF@O sai,d exterior
r)

end of said fifoseF isexesehaganstsashodthshaek meshets 184 RS2l of said
first |oop nenbﬁfcal1&§uﬁumwwm@&em‘emnoem@Cescerﬂmofoem matfw équtl edge of
said second lens cel| half, said secongq oFok C!;reﬁ‘o}r ?_. {vfa.gchd portion
that is int¥dgr Bt oppasite in digection g dirrinseion Kref Fo SROWHCH 107FS c%"fs eSRUMARIN L end of
said rigid porhd.ai3: ad lessbltl1 (5 S ) @@ingREHIOH ofthd IRk minbgnalidty theonnect ed to
an inverted flexible portion oriented at substantially the same angle 8
with respect to a plane parallel to said rigid portion; 20 a second | oop
menber adapted for receiving a mating hook nenber) said second | oop nenber
being integral with and projecting fromsaid first lens cell half, said
second | oop nenber being proximate to a second edge of said first |ens cell
hal f, said second | oop nenber having a second tab nenber integral with and
extending froman interior surface of said second | oop nenber, said
interior surface of said 25 second | oop nenber being distal to said first

| ens cell half, said second tab nmenber having an exterior end protruding
out of said second | oop member and an opposite interior end surface

res| d| ng W|th| n sa| d second Ioop rrenber sa| d ext eri or end of sa| d second

) . Y o Y




7. 'The lens cell of claim®6) further conprising: 5 a third hook nmenber
projecting fromsaid first edge of said first lens cell half, said third
hook menber having a rigid portion that is integral with and tangent to
said first lens cell half) an end of said rigid portion of s&nobm‘nizwgi hook
menber being integrally connected to an inverted flexible portion oriented
at substantiall QVC{‘}’?@S%%NE angle 9 with respect to a plant p&FEFSBN¢T0. said
rigid portion; 10 a third | oop nenber adapted for receiving a mati ng hook
menber) said third | oop nenber being int e‘dPaI with and projecting fromsaid

second edge of SIab;dm&ﬁlﬁé@Ml alsRiBwayCRhbctibRforde 1§ adtslod thé Kddk mRRReMRD 8 H2VI NG &
h.and extending froman_ interior surface of

third tab nenber i r t
said third | oop %H‘B’g?"e 5%afﬁtg8?sl°8?’ the jrtedFrsurdiee 23,01dhe P FembE 3 nenber
being distal to MaﬂedveﬁQQW@HWllsﬁfhﬁdlﬁQanmHﬂMmca&éd tle N&BIEpdrddh TR RR Mook S

having an exterior en rotruydin said third | oop nmenber and an
opposite interi d?e“ékffﬂfi%%rbfé"éggef{égﬁ"ﬁf ﬁ;‘i‘g’;"‘\ﬁf‘?h‘?nﬂ swrffce) 2§ ‘Pﬁﬂf*eda‘P Bepbedfrse, sai d

exterior end of goaitd hidbetslpdsab. Wﬂxn@ﬁbﬂ&t%&keﬁie@ﬁ‘ﬁ@nﬁén Rike FNSALL ison and
of said third | oo er; afﬁ‘af{th hook menber ecting f romsaléflrst

edge of said se&&ﬁﬂai“ iR nagpifude 1113§“0§éff‘5=f1?5]§?tf%f?f6 » #RdrRpE Pn Hgpekg a ri gi d

portion that is mm&gr@dnlwﬁdﬂ xﬁmﬂxlwaﬂgﬁaﬁm& fhe 203p Hrdiler2C PRGreteRiich 8l | hal f,
an end of said rd ?ﬁ}«"é por.ti fourth hooﬁ nenber bei n‘%ﬁl ntegrally

connected to anfr ﬂéecfwf’?@)?’in ?ri b”b‘P'L“l“?ﬁ‘P?Pr’P@?Reéelz urthemeten idﬁeF%Pnt he

sane angl e 8 Wi tffrcé Bip@igdetly froforbrali thRaiz bf @k adgh Satittk HobPhdmBG 16i ;2
fourth | oop nber eﬁf’@gﬁ’ed for receivi n a mati n&shook nenber) said fourth

| oop menber Bei iy th ﬁwe%“f"rf‘gé‘hﬂ”%"olj @84 tha dexible perden 2P. s@@@?ﬁ@“e‘dge of

said first Iens f&éepﬁkénebahimehm:dexﬂ&msianhmanmq&%fmhm&gh@ﬂmwth tab
menber integral with and extending froman interior surface of salc? fourth

| oop menber) saiRFRAREriGr 3 erkfcie neiangantial eralliqus te bepeniralrisisr29ts el di st al
to said firSt | aDSnsREhed hi bl F/OHICoD 003 HRERS is BRI R, o7 [ OF end
protrudi ng out of said fourth | oop manmba and opposite Interiof end
surface resi di ngneptiensd aboye Thethook mpmbesols’, 38 aivk32 usdgiad simitepfores asshed of sai d
30 fourth taly NggheheRt g POSitioned at an insertion end of said fourth
| oop nmenber; 2.1 OCT 20p3 -16 wherein said third hook nmenber is inserted
into said third | oop nmenber at saidinsertion end of said third | oop nenber
and wherein said fouoséaatm&léxeeaﬁ{am aﬁmsg&afhmtca ﬁﬁgﬂ Jfg,&é m%}n@céllol%p
menber at said insertion end of said fourth | oop ma er) an erein an
engagi ng surfacéredPCkS%OﬁﬂlF%\ﬂEﬂrQ“é)dW#YIt@s%’is?ﬂgwephﬁrlﬁfiscfﬂllleSéfa‘Emplcbfa said third
hook mentx 5 an%éﬁhﬁbﬁ QHf Edrah Qsozpﬁat ﬂ?ﬂ@&@w&ﬁ%ﬁﬂe ﬁQHE ths taﬁ%ﬁ%w end

hi

surface of each said nber and sai d our er of said
third | op rre%%erthedmprn@bptsﬁm@oafi M%ermpp@stﬂa;cw flatihgad of theBhrewiinivesiscel | of

claim6) wherei Bss@ddGnd the $do %ng%exoﬂo% sﬁe E’b’ﬁﬁﬁ\,{# £Hdn E&i 37, ldfismg%tﬂ| I Said

second edge of said second ens cel erein said sec edge of
said f rat 10 | &Hacelidplvesyziand b‘bLhesﬂaS@ia@iSHOP}dé’F insertpd betweerathe henkguembers ens  cel |
hal f. 9. The | eggq @elob Bgmﬁérﬁ'fr& istaifaSeRirhg 381G, gllﬁ §1tdelj}99{§ mﬂ?ﬁ d hobl

posi ti oned approxi nat ﬁ) apart fromsaid second er on said
first lens cell nwmbfrwérﬁallm@hw%%ﬂa Sﬁlhwwehﬁiﬁkldr‘?ewdmsthpmlonili)ned

appr oxi mat elog 18Gwediied ﬁexfb'ié:]ﬁhﬁﬁ'ﬁ of AL hEdk hader (R ﬂ&l&%&aﬂ oH(}ijﬁB | ens
cell half. I 5 10. The lens cell of claim 7, wherein said secon

nenber is posi tF‘t?ﬁ’éﬁfzaﬂﬁﬁéiqf?mﬂé}ef“%@“amﬁFwdsbalaﬁplﬂﬂiﬂé@nst_@eboohenber on
sai d second | engneadbr16fAdifeh ﬁamem@?ﬁg%&aeﬁbémgﬁalbimhlmm@{he hook g

positi oned approximately 180 apart fromsaid th mfk nber on sai
second | ens cal Fneﬁ’ﬁfffmﬁ?‘I‘chH'é"?féHQS‘E@qugtﬂfﬂ@llgﬂprﬁanbe mhile sai d engagi ng
surface of sai dsifigibR phllig hﬁah%&%leamma1@hdqacnc&a‘rdxﬁ§xydhémlm fenbers
is inclined at an angle [err] with respect to a plane th is at a right
angl e to sai’d rPﬁﬁhﬁdfﬁ’@PP tbﬁloelﬂn%%ﬁvaehheﬂéhwmefrlgycnawem&rem okt d interior
end surface of @pchi 168s uRi cdnthiakY WRHTR Bk fenf 6 @I Q%o%&iﬂ%ﬂm&ﬁbﬁj theFRRipIEMOEr S
is inclined at substantially the sanme said angle [err with respect to a
plane that is at a tight angle to said interior surface of said tab nmenber.



25°'12. The lens cell of claim7) wherein an interior surface of each said
tab nenbers fromsaid exterior end to said interior end surface is inclined
at the sanme said anglle Aw th respect to a plane that is at a right angle
to said central axis of said lens cell. 1~~ L~ ~ F, 21 012010203 13. The
l ens cell of claim7, wherein said angle 9 is equal to said an Ie?’p. 14.
The lens cel|l oOVOBYEEHH 7) wherein said angle 8 i s approxi ndiCEUy00AE47 | 5
The lens cell of claim7, wherein said lens cell is nade of plastic. 1G
The Lens cell of claim13) wherein said ahlgle p is approximtely 15. S 17.
The lens cel | of, Gl 2R nod Hefbdt 19 deRGul RS e 08l Blis 184G §3-, Sai d_hook
menbers w thin gglh o(?asa% do\e(Fogp menber s, urespt_acftig/leel /. & deflection force
Fa is exerted adglwaer oned e hoksmeiber §eteais dhe imprics gurfaco 3 efghatahmembendtbers to
defl ect each of i BbShaE Qbod ki n each of said | oop nenbers)
said deflecti ontl%or(%em%g&gglg% gléraect I y0 proportional to said angle 9. 10
18. The lens cell of claim 16, wherein upon engagenent of each of said hook
menbers w thizn each Qf ol ggﬁq Bas BB SR Seldads leXoh R tHeGdcRRL | ON force
F, is exerted agai nsllga zég%&gfe&ggc}l ’og‘i rrecr_T%er’s to _gtcaion gnéag%msnt of
each of sai d hodkviceeirbisrestinlyntade oksepddstiomaterdl dAltpygh, ipartrefered embodimenti vel y.
19. The |l ens cel f { ILN.Sal i > ISeequal in
1
magni tade 15 a5 sHL R s e G eS8 AT LAu B R Tl o 00
| ens cell of cl décking8¢victhél,enadh bsing theated apptoxinratelorédRarart fiom egehatirer pythe he
formula F~ = F, ,Cos (.90 wherein E~.i s _t ' ' 0. elt ed
agai nst each of lesnélc%l Iti)og R rg’raitg%}lﬁpﬁlﬁénv?ﬁ?gfe t flb%rsf’%ﬁ%k% srieorﬁ%d?)équ for use
in a projectioon ehdhlofthe hbakmembess 185320 1) layyd 328 Biitlihelat an anglel 6 fA6n thorigidi si ng a

pair of matching |lens cell _halyes, one of.said pai f tching lens cell
hal ves bei ng fi »adPy 1§0§41é§t38%¥‘§0w}ieﬁea“§1€hésraPBrF’x%ﬁfeb’ @a’ioﬁ%&’%‘gé ﬂf‘ﬁ% | ens
cul | hal ves by ainglé willbeapparent tothose skilled in the a1 SiXilhrl ] HR3ndliRatR 6HBE 80
PCT/ US00/ 10947 -1 El urality of interlocki ngﬁmanbers, each of saiéj :

i nterl ocki ng mefpele Bof thefneasing WAL P& ARg0’ d B ok thedApeRembeRyl 6532 |
correspondi ng | QoP3 M RAHRE indflAREFESE tﬁe%?ﬁ B GLthY nffiofendBlrifdaes JAORK 25 anppstoer

sai d hook nenber being attached to a Tirst edge of one of said pair of

mat chi ng | ens c ek bervanedisons hringsappreximstaleldpondi ng | oop nember being attached
to a second edge of the other of said pair of matching lens cell halves,
each of said hook nenbers, further conprising an integral rigid portion

ext endi ng from and bliyaipnpthergmbedimentsthe iventips pravidepeireqihad pf joskag teggther ha| ves,

an end of said rjghdiRUeh hAlesRuiD4 BhBEYR thystep of providing clips 11 at the end of
each cell half, where the clips 11 are comprised of male members 16 and female
20 members 22 which engage each other so that upon engagement, a force is exerted
inwardly towards each of the mated cell halves 12 and 14, and along a line that is

obligue to the central axis 29 of the cell halves 12 and 14.

It is to be understood that both the foregoing general description and the
25  following detailed description are exemplary and explanatory and are intended to

provide further explanation of the invention as claimed.



10 'connected to an inverted flexible portion oriented at an angle 8 with
respect to a pl ane parallel to said rigid portion, each:of said |oop
menbers further conprising an integral tab nmenber extending from an
interior surface of said | oop menbers, said interi:or surf@cegppijqg dista

to said pair of matching lens cell halV&s, each of said tab menbers havi ng
an exterior_end, proterlng out of each of said | oop nenbers and an opposite
15 interior : residing within each of said | oop nenbers, said
exterior end of each of said tab nmenbers being positioned at an insertion

end of said,|oop,l g?.{f%%ﬁﬁaul*ést]ﬁm#.'agﬁﬁé‘chomenémo@lnéheqkseaie D&drprisigt NSerted at

sai d insertion eh each member s ﬁ%ag{_{nﬂgn engagi ng
surface of said PR%‘E?E*@@"M@F‘BIPE"J%M P’B’H“J’F"é%’r?féf'déﬁ’?d" mber s

firmy abut godainembas Sélhé)ﬁpa@éa(hp&‘ﬂﬁﬁﬁﬁﬁcaforﬁ%h ofhr Grpdatii firated2€) cagmifer s of
said | oop nenbers, respectively erein one

of said %ai Fméf‘%’iﬂefﬁpﬁ'gﬁ{‘@ﬁ'sw&@wmﬂéf‘ F@iﬁ’?“g@d{"ﬁg%b‘ﬁﬁbﬁdﬁ&“gﬁ he ot her

of said pai &meﬁeda%mnmanbﬁasﬁalrﬂg]m&tmfwd heuk'méshtieR bing iatepgallye nber s,
~wherein two of said four gter

appr oxi mat eF§RRESSS e ipveied A 16W°8’t°ﬂ§F‘°m§nrW%?H’“%’ﬁ?p“t?g gfm Wo of said

four interl pedalleigo ssdkigidporion; posi ti oned approxi mately 180 apart from each
other, wherein sgi gxrfot;foglsmte}mcrkgaﬁfeld m.a&%mﬁo%naaﬁgﬁm&ﬂénmrt a

di stance fromsai g er two..Interlocking mbers aon sajd | ens g@ltl .30 23.
The | ent? ce|eaclmfsen|ddm mpembefiheing integral wﬂ! w“a@q*m femsaiddensreelipaldt j . - 21
oCT 2003 é.ﬂflés r&im@t %mé&ﬂa @5%1&@&1&% agidng
surface of sali d&fgﬁ\?elr&etg flex %d orrnt |eon of &!E sai d ég'menbers S
i ncli nod at leep membass beng m@d\mmﬁm %ﬁﬂﬂhqfﬁl‘éﬁ‘ﬂ?ﬂs%ﬁud‘akfu?aﬂ&e 4 each of

said tab Weri&?p’.ﬁqh&rk Révirlgagh Abm8stisearat witd dnd emlaedm@wmsamamgﬁfface ‘Wi th

respect to pI ane that is at a nt, a e to sal n of each
of said hool®fsadhifs 2°°P2“§mbfﬁesal"{'9§“8'eﬁ b%géﬂ' %A}ﬁ%{)céflh’“ maid angle O
I s equals t o ssiditsb magba haBng Bbexteive ehdprotrading oud b s@lcblpop Pémbehaeden n sai d

angle 9 is Is I el @aim24, wherein said
angl e ~ if g"ghg‘g %l“%oglddd;gémzézmﬁg T"éﬁ%ﬁ’ggﬁ'hﬁd ai n&ﬁ)ﬁMerel n upon
engagenent oYheesin bridinvertddfleniblsponionnfeanhrof ontkrmesalers 19tesdnaBop

menbers) a rghsiid Qnldhbmhelat ansmgnbpanmbrxspmeossrawm xEmmemm?a( 90- 8)

is exettod to maintaln en?& genment ~of each sal d menba~s "w t hi n each

of said | oopigkemele te saidisigidnortion, apdwherein said istarippendrsyriacs of gashodspid iabh of

sai d hopk nBh&isBers @siaingguuhmsamtlbﬁmmws isA@ifed d@boufithe sﬁna’mﬁwfyw&h

0,
-Aa. AQAfu. Ar‘g’s!pectptb/ a plane {Fa {s' Sl'iiwstanttaﬂy ata nght angle to said tab member.

2. The lens cell half of claim 1, wherein said angle 0 is equal to said angle B.

3. The lens cell half of claim 1, wherein said lens cell half forms part of a lens cell
having a central axis, and an interior surface of said tab member between said exterior

25 end and said interior end surface is inclined at about the same angle © with respect to a
plane that is at a right angle to a central axis of said lens cell.

4. A plastic locking clip comprised of: an injection molded unitary male member
and an injection molded unitary female member; said female member comprising a first
wall, two spaced apart, generally parallel wallgs extending outwardly from said first’

[ — s _|
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parallel walls thefeby defining a space between said fourth wall and said first wall and
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N cal caJcalcd] ca cajtaJca card a]er,a‘f(?gﬂ ?a']'ég]j 55 8% ca
U]gghﬁ} |ng] ]CaL4 ?]1 fk‘%l kqgjmveésoew OlumggﬁnatmgamQWWM\dechatﬂm]mmlJ] cal] c
a] ca] caU] cal] oriakhk&addy Lﬂ&a&.ﬂd%ﬂmkﬂﬁa&&m%m}&%%%} fakgal Guptdd alc
al] ca] ca] cal ‘EJA a% u+uBuEuQJI uquyv~P
HMOzt oj e [ V] cg “&‘] -"’E:da] Eﬂ]'éﬁ‘@)]‘@ﬁ‘ﬁ@a‘f‘emf@a]’cﬁlﬂ foutle well.saldpaint a] ca] ¢
a] ca] callmn] Ca]tﬁﬁ-]g(kﬁic@alﬂ]oﬁﬁ] ?t@\&xm&ﬁ]ncﬁ' skilfiieBllall by a distance X1, each

I f Z ca] cal)| ca] cal ca] ca] caU] ca] cal ca] caU] ca
] (?]a] \ég] caU]U]c;}’g?ﬂ BAUP g]aggﬁ ]"b%l lang ¢ %f]‘i:%{ 3@89']%‘8}0 to'each °f834 first and

F?zupke” ZT] U] ﬁa@na]ltsad.d]dca] ca] ca] ca] cal ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal] ca

JcaUca]c alUcalc gﬂ ca] n(’gL%fc zgl]%%rg%%g]]xemrea]ﬂe%] ca] cal] ca
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caulcaj|Ca all, a all inte
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@LOYGE& () - #sl%é’? f@dmmﬁﬁe {nterigr and exterior surface of said third wall
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0 1090 & 0% 105 I05 105 4Zl
\@;‘#Svg(g‘bg @%1 f‘;‘ﬁ g &“”(‘;““‘? T Jugtrip ingliged ‘Nh%wmn@ A m*b%smt() M -
109%h& () - |V|<<¥€\ 2 Mﬁﬁ)@/&fhl@h {s)at b ki@htbiafte tihe Jmtérict Offsaidfirst wall, the mterscctlm, of

10T, 510%% () Q@%m% N\ '

109%& () - I? 103/3<’x& @&6@%’&% 0% © @fwfo‘a}ad& (%) dl&&“’g °\F’°¥”" @ said

10098 ()-! @ POWPK °("F5@°E®°/H3& 9m 8 point S2 on the exterior of said first wall by a
distance X2, each of said points Y and S2 being in the same plane that is at a right angle

to each of said first and third walls of said male member, said distance X2 being greater

than said distance X1, the exterior of said first wall having a step formed therein for
25 engagement with a terminal end of said first wall of said female member.

s. The plastic locking elip of claim 4, wherein said angle 0 is equal to said angle B.

6. A lens cell used in a projection television lens assembly and including a first

lens cell half and a corresponding second lens cell half locked together by a locking
device, said locking device comprising:
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10%EE& () -3 !, F 10903 §erhqok mpmbergrpiediot (roafirsepdgelof $:0d fitstlens\dell half, said

: L) - 0 " (Y- O40%.u& () - % .
LT L0 G SR O A o S sl it -1
3IMLOY@ @ & () - lens cell half, an end of said rigid portion of said first hook member being integrally

connected to an inverted flexible portion oriented at an angle 6 with respect to a plane
5  parallel to said rigid portion;

a first loop member adapted for receiving a mating hook member, said first loop
member being integral with and projecting from said second lens cell half, said first
loop member being proximate to a second edge of said second lens cell half, said first
loop member having a first tab member integral with and extending from an interior

10 surface of said first loop member, said interior surface of said first loop member being
distal to said second lens cell half, said first tab member having an exterior end
protruding out of said first loop member and an opposite interior end surface residing
within said first loop member, said exterior end of said first tab member being
positioned at an insertion end of said first loop member;

15 a second hook member projecting from a first edge of said second lens cell half,
said second hook member having-a rigid portion that is integral with and tangent to said
second lens cell half, an end of said rigid portion of said second hook member being
integrally connected to an inverted flexible portion oriented at substé,ntially the same
angle 6 with respect to a plane parallel to said rigid portion;

20 a second loop member adapted for receiving a mating hook member, said
second loop member being integral with and projecting from said first lens cell half,
said second loop member being proximate to a second edge of said first lens cell half,
said second loop member having a second tab member integral with and extending
from an interior surface of said second loop member, said interior surface of said

25  second loop member being distal to said first lens cell half, said second tab member
having an exterior end protruding out of said second loop member and an opposite
interior end surface residing within said second loop member, said exterior end of said
second tab member being positioned at an insertion end of said second loop member;

wherein said first hook member is inserted into said first loop member at said

30 insertion end of said first loop member and wherein said second hook member is
inserted into said second loop member at said insertion end of said second loop

member, and wherein an engaging surface of said inverted flexible portion of each of
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5 a third hook member projecting from said first edge of said first lens cell half,
said third hook member having a rigid portion that is integral with and tangent to said
first lens cell half, an end of said rigid portion of said third hook member being
" integrally connected to an inverted flexible portion oriented at substantially the same
angle © with respect to a planc parallel to.said ng:d portion;

10 a third loop member adaptcd for recewmg a mating hook member, seid third
loop member being integral with and projecting from said second edge of said second
lens cell half, said third loop member having a third tab member integral with and
extending from an interior surface of said third loop member, said interior surface of
said third loop member being distal to said second lens cell half, said third tab member

15  having an exterior end protruding out of said third loop member and an opposite interior
end surface residing within said third Joop member, said exterior end of said third tab
member being positioned at an insertion end of said third loop member;

a fourth hook member projecting from said first edge of said second lens cell '
half, said fourth hook member having a rigid portion that is integral with and tangent to

20 said second lens cell half, an end of said rigid portion of said fourth hook member being
integrally connected to an inverted flexible portion oriented at substantially the same
angle © with respect to a plane parallel to said rigid portion;

a fourth loop member adapted for receiving a matmg hook member, saxd fourth
loop member being integral with and projecting from said second edge of said first lens

25 cell half, said fourth loop member having a fourth tab member integral with and
extending from an interior surface of said fourth loop member, said interior surface of
said fourth loop member being distal to said first lens cell half, said fourth tab member
having an exterior end protruding out of said fourth loop member and an opposite
interior end surface residing within said fourth loop member, said exictior end of said

30 fourth tab member being positioned at an inscrtion end of said fourth loop member;

AMENDED SHrgy
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said fourth loop member at said insertion end of said fourth loop member, and Wherein
an engaging surface of said inverted flexible portion of each of said third hook memby;x,
and said fourth hook member firmly abuts said interior end surface of each of said third
tab member and said fourth tab member of said third lop member and fourth loop

member, respectively.

8. The lens cell of claim 6, wherein said first edge of said first lens cell half abuts
said second edge of said second lens cell half and wherein said second gdge of said first
lens cell half abuts said first edge of said second lens cell half.

9. The lens cell of claim 7, wherein said first hook member is positioned
approximately 180° apart from said second loop member on said first lens cell half, and
wherein said third hook member is positioned approximately 180° apart from said fourth
loop member on said first lens cell half.

10.  The lens cell of claim 7, wherein said second hook member is positioned
approximately 180° apart from said first loop member on said second lens cell half, and
Wherein said fourth hook member is positioned approximately 180° apart from said third
loop member on said second lens cell half.

11.  Thelens cell of claim 7, wherein said engaging surface of said inverted flexible
portion of each of said hook members is inclined at an ahgle B with respect to a plane
that is at a right angle to said rigid portion of said hook members, and wherein said
interior end surface of each of said tab memibers residing within said loop members is

inclined at substantially the same said angle § with respect to a plane that is at a right
angle to said interior surface of said tab member.

12. The lens cell of claim 7, wherein an interior surface of each said tab members

from said exterior end to said interior end surface is inclined at the same said angle 6

with respect to a planc that is at a right angle to said central axis of said lens cell.

AMENDED SHEET
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15.  The lens cell of claim 7, wherein said lens cell is made of plastic.
16.  The lens cell of claim 13, wherein said angle B is approximately 15°.

5 17.  The lens cell of claim 16, wherein during insertion of each of said hook
members within each of satd loop members, respecnvely, a deflection force F, is exerted
against said flexible portion of each of said hook members to deflect each of said hook
members from within each of said loop members, said deflection force F, being directly
proportional to said angle 6.

10 18. The lens cell of claim 16, wherein upon engagement of each of said hook
members within each of said loop members, respectively, a retention force F, is exerted
dgainst each of said hook members to retain engagement of each of said hook merabers

within cach of said loop members, respectively.

19.  Thelens cell of claim 18, wherein said deflection force F, is equal in magnitude
15 and opposite in direction to said retention force F,.

20.  The lens cell of claim 19, wherein said retention force F, is given by the formula
F,=F, Cos (90- 8), wherein F, is the insertion force exerted against cach of said hook
members during insertion,

21.  Alenscell for use in a projection television lens assembly, said lens cell
20  comprising a pair of matching lens cell halves, one of said pair of matching lens cell

halves being fixedly connected to the other of said pair of matching lens cell halves by a
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a hook member; and
a corresponding loop member adapted for receiving a mating hook
5  member, said hook member being attached to a first edge of one of said pair of
matching lens cell halves and said corresponding loop member being attached to a
second edge of the other of said pair of matching lens cell halves, each of said hook
members, further comprising an integral rigid portion extending from and being tangent
to said pair of matching lens cell halves, an end of said rigid portion being integrally
10 connected to an inverted flexible portion oriented at an angle 8 with respect to a plane
parallel to said rigid portion, each of said loop members further comprising an integral
tab member extending from an interior surface of said loop members, said interior
surface being distal to said pair of matching lens cell halves, each of said tab members
having an exterior end protruding out of each of said loop members and an opposite
15  interior end surface residing within each of said loop members, said exterior end of
each of said tab members being positioned at an insertion end of said loop members;
wherein each of said hook members is inserted at said insertion end, into each of said
loop members, and wherein an engaging surface of said inverted flexible portion of
each of said hook members firmly abuts said interior end surface of each of said tab

20 members of said loop members, respectively.

22, The lens cell of claim 21, wherein one of said pair of matching lens cell halves
is fixedly connected to the other of said pair of matching lens cell halves by four
interlocking members, wherein two of said four interlocking members are positioned

25  approximately 180° apart from each other, and wherein the other two of said four
interlocking members are positioned approximately 180° apart from each other, wherein
said first two interlocking members are spaced apart a distance from said other two

interlocking members on said lens cell.

30 23. The lens cell of claim 21, wherein said lens cell is made of plastic.
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27.  The lens cell of claim 24, wherein said angle if’approximazely 150,

28.  The lens cell of claim 24, wherein upon engagement of each of said hook

10  members within each of said loop members, a retention force F, is given by the formula
F, = F, Cos (90- 0) is excrted to maintain engagement of cach of said hook members
within each of said loop members, wherein F, is the insertion force exerted each of said

hook members during insertion.



