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BACKGROUND

‘ The present disclosure relates to the molding of articles of manufacture.
More particularly, the disclosure relates to an improved optical tool assembly for
injection molding preforms used in the manufacture of ophthalmic lenses, such as -
contact lenses and intraocular lenses, and will be described with particular
reference thereto. It i§ to be appreciated, however, that the improved optical tool
assembly and apparatus related thereto is adapted to effective use in other
environments and applications.

One method in practice for making ophthalmic lenses, including contact
lenses and intraocular lenses, is cast molding. Cast molding of ophthalmic lenses
involves depositing a curable mixture of polymerizable lens materials, such as
monomers, in a mold cavity formed by two assembled mold sections, curing the
mixture, disassembling the mold sections and removing the molded lens. Other
post-molding processing steps, for example, hydration in the case of hydrogel
Iénses, may also be employed. Representative cast molding methods are
disclosed in U.S. Pat. Nos. 5,271,875 (Appleton et al.); 4,197,266 (Clark et al.);



disclosed in U S. Pat. Nos. 5,271 ,875 (Appleton et al.); 4,197,266 (C ark
et al.); 4,208,364 (Shepherd); 4,865,779 (Ihn et al.); 4,955, 580 (Seden et
al .); 5, 466,206670765ppl eton et al.); and 5, 143, 660 (Hani | eom/usocalo4dsso When
cast nol ding between a pair of nold sections, typically one nold section,
referred to as the anterior nold section or preform fornms the anterior
convex, optical surface of the ophthalnmc lens and the other nold section,
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apparatus. More particularly, mounted in the injection molding apparatus are tools
for forming the mold sections. Typically, the tools are fitted into mold plates in the
injection molding machine and.the mold sections are produced by injection molding
a selected resin between opposed sets of injection molding tools. The tools are
typically made, e.g., from brass, stainless steel, nickel, or some combination thereof
and, unlike the mold sections which are used only once, are used again and again
to make large quantities of mold sections. _ '

The injection molding tools are typically formed in accordance with the
specification of corresponding ophthalmic lens surfaces to be formed on or by the
mold sections. That s, the ophthalmic lens being produced determines the specific
design of the mold sections. The needed mold section parameters, in turn,
determine the design of the corresponding injection molding tools. The injection
molding tools are typically manufactured to extremely high specifications and/or
tolerances so that no roughness or surface defects are transferred to the mold
sections being made from the tools. Any such defects on the mold sections,



tol erances so that no roughness or surface defects are transferred to the
nol d sections being made fromthe tools. Any such defects on the nold

secti ons,wenbicubar|ly on an optical surface of a nold sectriwneosiosisse kel y to
be transferred to, and appear on, the finished I ens during the cast nol ding
operation. Each nold section, whether it be a posterior nold section or an
anterior nold section, includes an optical surface (posterior optical
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havirg the optlcal molding surface thereon. Due to its removabnllty the optical tool
insert can be readily changed without changing the entire optical tool assembly for
purposes of producing ophthalmic lenses of varying powers. Such rapi'd
changeability enables the molding of a wider range of mold sections that can then
be used to produce lenses having varying powers (i.e., varying diopters) without
requiring significant downtime of the injection molding apparatus for tooling
changes; Despite this and other past improvements, any additional improvements
that would enable even more rapid changes of the optical molding surface are
considered desirable, particularly those that further reduce injection molding
machine downtime associated with changes of the optical molding surface.

BRIEF SUMMARY

According to one aspect, an optical tool assembly is provided for use in an
injection molding apparatus opposite a non-optical tool assembly to form an
ophthalmic mold section. More particularly, in accordance with this aspect, the
optical tool assembly includes a water jacket mounted to an associated mold plate



I nj ection nol ding apparatus opposite a non-optical tool assenbly to form an
ophthal mc nold section. Mdre particularly, in accordance with this aspect,
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nol d plateof the injection nolding apparatus. A cavity ring is secured by a
rotatable lock to the associated nold plate in abutting relation to the
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removably secured to the cavity ring.
According to still another aspect, an injection molding apparatus is provided
~ for forming a mold section which is subsequently used for forming an ophthalmic
lens. More particularly, in accordance with this aspect, the injection molding
‘apparatus includes a cavity ring having a tapered central protuberance. The cavity
ring is mounted to a first mold plate. An optical tool insert having a molding surface
with an optical quality finish is removably mounted to the cavity ring. A water jacket
having a tapered recess is also mounted to the first mold plate with the tapered
central protuberance of the cavity ring being received in the tapered recess of the
water jacket and forming a tapered interface therewith. A core member is mounted
toan assqciated second mold plate opposite the first mold plate. A non-optical tool
insert having a first molding surface for forming a surface of the mold section
opposite the optical surfac;e is removably mounted to the core member..



wat er jacket and formng a tapered interface therewith. A core nenber is
nmounted to an associ ated second nold plate opposite the first nold plate. A
non- opt i owb 2vewal73smsert having a first nol di ng surface for/dsesosiongsa
surface of the nold section opposite the optical surface is renovably
mounted to the core nmenber. According to still yet another aspect, a method
for formng an ophthalnmic lens is provided. Mre particularly, in '
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BRIEF DESCRIPTION OF THE DRAWINGS
' FIGURE 1 is a schematic exploded view of a representative mold 'section'
assembly. ' ' |
FIGURE 2 is a schematic cross-sectional view of an injection molding
arrangerhent hav‘ing tooling _aésemblies (including an optical tool assembly and a
noh-optical_ tool assembly) for injection molding an anterior mold section of the mold
assembly shown in FIGURE 1.
FIGURE 2A is an enlarged partial schematid cross-sectional view of the
_injection molding arrangement of FIGURE 2.
FIGURE 3 is a plan view of a cavity ring of the optical tool assembly of
FIGURE 2. | | |
FIGURE 4 is a perspective view of the cavity ring of Figure 3.
FIGURE Sis a perépective view of a tool for facilitating removal of the caVity _
ring of FIGURE 2. _ '
FIGURE 6 is a perspective view of a tool for facilitating removal of a body
with an optical tool insert secured thereto from the cavity ring.



FIGURE 4 is a perspective view of the cavity ring of Figure 3. FIGURE 5 is
a perspective view of a tool for facilitating renoval of the cavity ring of
FI GURE 2.wbBh@dRE3G7i s a perspective view of a tool for fPariustéairsgo r enoval
of a body with an optical tool insert secured thereto fromthe cavity
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As will be described in more detail below, each of the mold sections 12,14,
also referred to herein as ophthalmic lens molds, can be injection molded from a
plastic resin, such as polypropylehe, polyvinyl chloride (PVC) or polystyrene, for
example, in a full injection molding apparatus (not shown). As will be understood
by those skilled in the art, the injection molded sections 12,14 can then be usedina
cast nﬁolding process wherein a curable lens material, such as a liquid
polymerizable monomer mixture, is introduced onto anterior molding surface 16,
mold sections 12,14 are brought into close association with the liquid being
compressed to fill the mold cavity formed between the sections 12,14, and the .
monomer mixture is cured into an ophthalmic lens, such as contact lens 18 shown
_in the illustrated embodiment. It should be readily appreciated by those skilled in
the art that modified mold sections having different geometries could be formed and
applied in the above-described cast molding process to produce any types of
lenses (e.g., spherical, toric, multifocal, intraocular, etc.).
As will be understood by those skilled in the art, tool 'assemblies are
mounted in the injection rﬁolding appératus for forming the mold sections 12,14 by



in the illustrated enbodinment. It should be readily appreciated by those
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More particularly, the optical tool insert 38 is rem)vably secured to a
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insert 38 mounted to the cavity ring. More particularly, the optical tool insert 38 ié

removably secured to a body or body member 40 which is itself removably secured

to the cavity ring 36. A suitable fastener, such as a threaded member or cap screw

42, remoVany secures the insert 38 to the body 40. The body 40, with the insert 38

secured thereto, is slidably received in cavity ring opening 36a and a shoulder 40a

of the body is received in a counterbore 36b surrounding the opening 36a

(FIGURE 2). The shoulder 40a limits axial insertion bf the body 40 into the cavity

-ring 36. Optionally, O-ring seal 48 is positioned radially between the body 40 and

the cavity ring 36 to prevent accidental separation of these parts during manual

handling thereof.- Molding dowel 44 extends axially alohg the cavity ring 36 and

body 40 and serves to lock the body 40 to the cavity ring 36. In addition, the dowel

44 extends into fhe cavity 30 to mark mold section 12 formed therein. Specifically,

the dowel 44 marks the rotational orientation of the mold section 12 relative to the

tool assembly 32. Clocking dowel 46 rotatably positions the insert 38 relative to the

body 40. -



ring 36. Optionally, Oring seal 48 is positioned radially between the body
40 and the cavity ring 36 to prevent accidental separation of these parts
duri ng nmamoabodnassitri ng t hereof. Mol di ng dowel 44 ext endecanisadospssbong t he
cavity ring 36 and body 40 and serves to |lock the body 40 to the cavity
ring 36. In addition, the dowel 44 extends into the cavity 30 to mark nold
section 12 forned therein. Specifically, the dowel 44 marks the rotational
orientation of the nold section 12 relative to the tool assenbl

C ocking dowel ZBeoptigaldpehingrit 38 inaiudesrpticabapldingsudaca 3§awhi >pitm?gﬁ"q\moly
40. The opt b@ﬁl}alg ‘lty ttofgﬁn LA RSr idlﬁé‘bpﬂ@él%ﬁpﬁgéqgﬁ%légﬁ ctigh ch

has an opti |n S ormt e a rng optical surface
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18, i.e., bpfcdl'ifdeadof 8 BpHtRalfii u@m a8f pe., thagsealted rreﬁ.«hes siiabyk tfgput
the need to machine or polish the forned I'ens surface. will be

appr eci at eglaggmenbde thrieyecwithgut e feed tonmaching er mhéfaﬁh%efoesn@d dens set
or series QltlﬁécgézeAé t?@&gﬁ%%\(&gédw ééesl{ngélio\ﬁﬁ%'n' r;é kel A8 daﬂso%f <§ne38

enables it rea not insert fromthe
i nserts. Eefh sHt ctrrsenessefr lnsertsn (nh’esb@lvn)cand b eemodeabitityeot thapinseetl 38
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the i nj ect tHaingBhEl i thergetadart hidvedy d&fér@hmmwaw rﬁd?@li&gtshu@facé febp @posss of
renoval of the cawtlérln 36 fromthe nold plate Mwhen the cavity ring is

rot at ed _touﬁ'ﬁ\qm'b’d'ﬁﬂ inglsases BﬁV'"W@erﬂ'&?ﬁ’t&ﬂ RPW@rS.axi al rempoval of the
cavity ring 36 %&m& V‘@?L@ Tré}ﬁogémyts%cméww ﬁ'lcﬂ@z)?tgq\/ltd? tﬁéﬁrggeﬁa?ked

position and preve e cavity’'ring 1s' rotat to a
positi on. moldihe apbataitls by edotatbblei loeinthat ehablestaxial bermovaloi thecavityerng

sz 88 B SRR TR SRS B M et
the positi Mbr@batﬂwlarfyvak‘ﬂl renigyallof theaaivity fing 361s anatsled gvheh theeauity
At Li“ciéstrg?qﬁ%agoa%%'qcnieﬁ{%%go%o&u“qnoﬁﬁr%&éﬁ@' e Eﬁq%&@%@@a 52
that enabl RckBg FEHIGET ENF thE ﬂlet%b@Céin‘b%H)fnérﬂC Uhe rotatable lock includes
fasteners, such as threaded members or cap screws 50, which are used to
- releasably secure the cavity ring 36 to the mold plate M and to maintain the position
of the cavity ring during injection molding of the mold section 12. More particularly,
with additional reference to FIGURES 3 and 4, the cavity ring 36 includes a plurality
of bayonette lock sections 52 that enable the cap screws 50 to seleétively secure
the cavity ring 36 in abutting relation to an adjacent water jacket 54 and the mold
plate M, while permitting removal of the cavity ring by merely loosening (and not
necessarily removing) the cap screws.
Each bayonette lock section 52 includes a first aperture or notch 52a that is
larger than a diameter of a head 50a of the cap screws 50 received in the bridge
lock section. This permits removal of the cavity ring 36 over the cap screws (i.e.,
the cap screws need not be completely removed from the mold plate M to remove
the cavity ring 36). The aperture 52a is open along a circumferential edge 56 of the
cavity ring. Adjacent and connected to the aperture 52a is a second aperture or
notch 52b. The second éberture 52b is sized to be larger than a shaft 50b of the



the cavity ring 36 in abutting relation to an adjacent water jacket 54 and
the nold plate M while permtting renoval of the cavity ring by nerely
| ooseni ngwbaneb/or8s77necessarily renovi ng) the cap screwspcEasholbsayssett e
| ock section 52 includes a first aperture or notch 52a that is larger than
a dianeter of a head 50a of the cap screws 50 received in the bridge |ock
section. This permts renoval of the cavity ring 36 over the cap screws

(i.e., the cap screws need not be conpletely renoved fromthe nold plate M
to renove ERRSErWs 0. uigmader thﬂﬁ'ﬁﬁﬁ‘@?ﬁ@%@- 5oUS, whepdhe £apggrews S0 are

ci rcunf er epdd 4801 AW it ' : t he

aperture 5 ade?‘}seojﬂgg%%ﬁgﬂgbertuﬂr:’gw%tr:xwg{t%gégg aﬁ@hgﬁ%@ ape Eﬁﬁ%\t’%ﬂZb S
si zed to bexielly qeer thezsapesatewst 50b of thecap screws 50, but snaller than

50b, the cai ty FNgese eoariSRnaH o o rfeRERbYE sadp BRI o ne

cap screwsof fhecdavitg ¢ingB6aPEé skl poriohe38 Radcessed rathvestpaslirfareréessed

portion 58 of the cavity ring 36. The recessed portion 58 i ecessed
relative t6ffesavitupeg 19K PTRESES e'gpwmgla%g@v lﬁé@ﬂ%@f)b&%@é@v &NeRhg a
fully i nseaésécgégvf BH&s HrdmbuRTPARh EAIVECHOSYY BElovs i facEmett gg ifdtsf bhe

relative to or ow surface 60. To install the cavity ring t he second

apertures Gavtying 36.itgeeecend aperhureadat apeakgnestwitiethreased bores 62 deficedl at e
M Then, i t_alr i I NS | hrough
the ali gneIﬁ‘ @%@&Hrpgg%% a %ﬂbﬁﬁgt %&é%dr}ﬁﬁ%#gédte IC%%e‘%ggégﬁféﬁg?%%é%%dr)e 62.
IL tBe captmough\fhéﬂigﬂeel aﬁemmdh 3‘62bmrﬂaabtﬁd|6)2 axmma&:)dnﬂl;(ﬁng%gedbimthabbed) in
the bore, e i gnment o e seco apertyre 52b wi.th -the re .62 causes
the cap scPevd! B &8P Buendcad s aedi reatrd SopRRCtE A e urtantali i

ei ther casgeredfigéh hﬁ@wrﬁéﬁ?&ﬁhé@eé‘bﬁd éPéﬂUi‘éES'Zb Withrthalbos'ed causEs itecap
apertures 52b, the cap screws can be tightened to secure the cavity ring 36

in abut t i ngcremsR0 tbeveceivas-thipual thesseondmpestuies A3bn eitheraasenonemen

thei | corr EEpAaNag CrReseaiPd e adyRE i Span st e ATl O

t he surf acbe@ightehedrte severetthe caaity tigg 86 mpald@ting nelatiapwith teewwated jeacket 54

| gosened (but, not. DPCESRN '\Wheh SR SHurd 1R HR4aL 8aldr i &l SOSWEAb Ty i ng
abutting relation to their corresponding recessed portions 58 and positioned below
or flush with the surface 60.

To remove the cavity ring 36, the cap screws 50 are loosened (but nbt
necessarily removed) to allow rotation of the cavity ring 36 relative to the water
jacket 54 and/or the mold piate M. The cavity ring 36 is then rotated in a first
direction (clockwise for the cavity ring shown in Figures 3 and 4) to align the screws
50 with the first apertures 52a. With the screws 50 aligned with the first apertures
52a, the cavity ring 36 can be simply removed (axially) over the heads 50a because
the apertures 52a are sufficiently larger than the heads 50a tb permit passing of the
cavity ring thereby. Thus, removal does not require complete removal of the
screws 50 which has the effect of increasing the speed at which the cavity rihg can
be removed. , |

More rapid removal of the cavity ring 36 enables more frequent and/or more
rapid changes of the optical mold insert 38. More particularly, to remove and
replace the optical mold insert 38 with another optical mold insert having a different
optical molding surface, the cavity ring 36 is removed to provide access to the



j acket 54 and/or the nold plate M The cavity ring 36 is then rotated in a
first direction (clockw se for the cavity ring shown in Figures 3 and 4) to
align thewecen@w3fd with the first apertures 52a. Wth poe/useesnssse
aligned with the first apertures 52a, the cavity ring 36 can be sinply
renoved (axially) over the heads 50a because the apertures 52a are
sufficiently larger than the heads 50a to permt passing of the cavity ring
t hereby. Thus, renoval does not _ﬂll re conpl ete rempval of the screws 50
g

whi ch has trieaded etainistg mﬁmtwﬁn eniastgidba cavitying A6:3e Rexpmaved; i can
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the cavit ybajydrietibloeRsektohs HRVAIdW tHEcéﬂ@t ﬁhlig GB&B% rérhoVé¢ ngre r@pldlyml d
i nsert can be effected. Faster tool changes, i ncl ude changes of

opti cal nowbighminsreasesdbgl evarall spaad &1 WGt h%nqert 88 caibhefeMmaved and
processi ng dy Sé@ééj gllﬂf.o @%ngui*&ms@?t F@s‘uﬂlg .trgeigﬁrfegHﬁ,(/ %}, ﬁ?eétuBﬁ mgml e

| ock sectio e cavity rin e reno e rapi
i ncreases dbwntimer al | speed at which the i nsert 38 can be renoved and

replaced with a-substi.tute ser syl ni f ction
e dount i aTRETR iy B HleraET bbb RS oY ikdhlo 1§ HRslsti ot
mechani sm tslatsithé davity qtr@ upantlbesémng tthierdapo soremws 500s amitine ilustrated
screws 50. In e.illustrated enbodi ne n}, t he rotatlé?g rrechansh‘g*g tr@@
rotating tﬁ@begww the Jotatingumeshagym frcmtating, the, cavity &ogsinciidesnion! i n
the cavi tyrédeﬂﬂnélﬁeﬂegigﬁ?s‘S% Yefide il ithé Qamity rrﬁ{gegeﬁsé‘eta@ Fivgigh @dRitidria

apertures 64 can b I gured to operate with a corresponding rotational
tool or detdfererge. toThiguredd, the aperturessbs qaanbeeccmfggrecgm pestet wih &8

LD B bofeshffind JaBbBACLAR AL B SPGBl o8 kol { Rl s °
di stal pr ognpusmg mrt?cﬁw 68 wmea:pameﬂlegsGeremdmg)tmeréﬁomeﬂiar&doﬁ thetidgs 70
s o' b thydio B E9r5% da BrhaRbr RISt S8 74° e
distal protrusions 72 aré received under portions 76 defined in the apertures 64 of
‘the cavity ring 36 and the proximal protrusions 74 are received against porfions 78
defined in the apertures 64 opposite the portions 76. Chamfers 80 can be provided
on the legs 70 and corresponding tapered surfaces 82 on the portions 78 to
facilitate insertion and removal of the tool 66 into and from the apertures 64. The
tool 66 is preferably formed of a material that is softer (i.e., has a lower hardness)
than the cavity ring 36.

When the tool 66 is received in the apertures 64 wherein the tool lockingly
engages the cavity ring 36, rotation of the cavity ring is effected by rotating the
handle 68 of the tool 66. The exact configuration of the apertures 64 and the tool
66 need not be confined to those shown in the illustrated embodiment, nor need the
means for rotating the ca\)ity ring necessarily include the apertures 64 and/or the
tool 66. As will be appreciated by those skilled in the art, the apertures 64 and tool
66 shown' in the FIGURES are only illustrative of one example configuration which
facilitates rotation of the cavity ring 36. Other rotating mechaniSmé and means can
be provided for rotating thé cavity ring and all such mechanisms and means should
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defined in the apertures 64 opposite the portions 76. Chanfers 80 can be
provided on the | egs 70 and correspondi ng tapered surfaces 82 on the

porti ons w8 20a/d73x7| i tate i nsertion and renoval of the towluséé@siontsso and
fromthe apertures 64. The tool 66 is preferably forned of a material that
Is softer (i.e., has a |lower hardness) than the cavity ring 36. \Wen the
tool 66 is received in the apertures 64 wherein the tool |ockingly engages

the cavity ring 36, rotation of the cavity ring is effected by rotating the
handl e 68 be consideerd within thesceraf the Kvestien: iFen exampif tapldiats cauldge and
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flats coul [ bl Gl el t Vi ' or e

i th a wr eflohERE S A4 i iR B Blicdls 50 Sfthe HeohBladorbs G20 ThHE
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ring is positjoned,qver the threaded nepber -adj acent e ter jacket
54 and t he“RONMH égé" RPSHRB 298NSt ' A ré%aﬁegggh"ﬂ'fd 'HPE’IGP?W\A@I'second
direction (counygi refererceeolFIGURES @] the ptival tdudinsern3fiigreceived] ianal 4)
to align the screws 50 with the second apertures_52b. Th&ascre 50 can

then be ti [2ressdd agfiaeddn therurface£didhe saYigiRg 3@ and shalt pprionniBbfihe y

; 36 in. P SRSt T . Wth
et or ance 2R 13 RESEERGAIN AU ebets 68 definddh bolralprenBeintodds
recess 84 drfending fromteaheeassidea8@ obtheotamvithiainga38.t $urface) 92owhich deifiaes th@rti on

cess 34 i =8 obthen dsfine
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optical molding surface 38a that forms the optical surface 16 of the mold section 12.

More specifically, the screw 42 is received in a throughhole 84 deﬁnéd
centrally through the cavity ring protuberance 88 and is threadedly engaged to the
insert 38 in a threaded bore 96 defined in the insert shaft portion 38b. Head 42a of
the screw 42 is received in threaded counterbore 98. To change the insert 38, the
cavity ring 36, with the body 40 and insert 38 attached, is removed from the mold
plate M as described above. Then, with further reference to FIGURE 6, body tool
100 having threads 102 is threadedly engaged in counterbore 98. While holding
gripping portion 104, an axial pullout force is applied to the body 40 and insert 38 to
remove them from the cavity ring 36. Once removed, the screw 42 is removed to
disconnect the insert 38 from the body 40. A new or replacement insert, such as
one having a véried optical molding surface for producing a lens of a different
power; can then be attached to the body, which can be reinstalled into the cavity
ring 36 prior to reattaching the cavity ring to the mold plate M. Alternativély, the
other inserts can be maintained on corresponding bodies, like body 40, so that
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portion 38c of the insert 38 protrudes into the cavity recess 84 and

I ncl udes the optical nolding surface 38a that forns the optical surface 16
of the noWoOseat7Bom 12. More specifically, the screw 42pcs/useasiovsdo i n a

t hroughhol e 84 defined centrally through the cavity ring protuberance 88
and is threadedly engaged to the insert 38 in a threaded bore 96 defined in
the insert shaft portion 38b. Head 42a of the screw 42 is received in

t hreaded counterhaore 98. To.cC e the,.jpnse t he V|t ri 36, with
he body 40i0imdmAsepcament SEBRITsTS B NG ke SRribh e doraniepuiblie thas
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having threads 102 is threadedly engaged in counterbore . | e 'hol di ng
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a2 s romobaeriERdhAfiRal: A SR bV yitgas Ban BEGRyIRR R g fyold " o
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producing a |lens of a @lff rent power, can then be attached to the body,
whi ch can BRMP¥HhadreRlaCethio the cavity ring 36 prior to reattaching the

cavity ring to ¥oecoBhl phiboSed thehibr Rckbeb indilifes BBbIingBasded oD be

mai nt ai ned on correspondl ng bodi es, y 40, hat nor e I’adp
r epl acenentntewhicte aj Gesding sn@d;;unh@bﬂwﬁesu,@wiasy/vatshgcamb@amew@dmrt itected | no

thr eaded diiafipRnedid Afes’or is lagtdn hiRGCE0ALYS GBS BeRRide ,
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42, “the 18Ry Ekgel A oning gl ABrSadutex, 86 AU 1ol Bl Cabectarb AT 5 "
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cooling mediumor fluid, such as water, can be injected or directed from

cool i ng | i Rassage AR, prgvide balanﬁsdcnqwnap(par,mng dp kalbisidep)ttrampeldingd

nmol di ng se m | i cal tool assenbly
34 can al s%ééftn gléaghg Oc?mingfstﬁcgpaW‘gagdsrggkgm@y}ﬁg;&aggg@by 112 fluidly
connected to thé& tapereidwlgtérfawg‘dfistfhlenempetwea:mthemwuty\gng@@aamim veater

Loget Eguojagggwg, B8 PRSI Mor B S LB SE R Mo,
fornmed in té}ﬁré@‘éhﬁhc@@ 16 of the cavity ring 36 and a correspondmg or mating tapered
surface 118 of the water jacket 54. The tapered surface 116 is defined
circumferentially about the central protuberance 88. More specifically, the central
protuberance 88 and its tapered surface 116 are received in a recess 120 defined
in the water jacket 54 that forms the tapered sLlrface 116. The tapered interface
114 is spaced from the cooling passage 110 which enables removal of the cavity
ring 36 from the water jacket 54 without requiring an interruption in the cooling

system or lines of the injection molding apparatus. |
The tapered interface 114 also facilitates separation between the cavity ring
36 and the water jacket 54. More specifically, when the cavity ring 36 is pulled
~ away from the water jacket 54, the tapered intérface 114 offers relatively less
resistance (such as, for example, compared to a non-tapered interface). In
addition, the tapered interface 114 provides enhanced heat transfer between the
water jacket 54 (and the cooling medium passing therethrough) and the cavity ring
36 because it enables a Iarge amount of parting line contact between the water

jacket 54 and the cawty nng 36.
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A tapered interface 114 is forned between the cavity ring 36 and the water
jacket 54. More particularly, the tapered interface 114 is di sposed between
a taperedveundearss7’i16 of the cavity ring 36 and a correpponevg/oersseat i ng
tapered surface 118 of the water jacket 54. The tapered surface 116 is
defined circunferentially about the central protuberance 88. Mre
specifically, the central protuberance 88 and its tapered surface 116 are
received in a recess 120 defined in the water jacket 54 that forns the

tapered surfaceT@i6nhange hegbteansfer Beash compogesisaoédher eptiqahdoelng i ng
passage_+10c9lh6H) 28R &7 n{cﬁ%‘l’fﬂe\%teﬁ‘[)é%k‘éfj‘g#,tdévﬁz?ﬂg?%% s8R 3dnd'8d
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j acket 54, nh@@B’fzﬂBQ‘bﬁﬁed of bfés%C staldldsobfeed, smmdl Qb1 geth doBrsisinatis thiepesfe
(such as, for exanp ngare to a non- tapered interface). In addition,

the taperedh em@@mg@@’rfm Bavi2san befaHned acerrdingtte metheds Geasiabrknaw wat er
j acket 54 fc?‘{fﬂ)engﬁﬁlﬁe%oﬂn @ dpdydn Q@Rﬁ'él&n‘aﬂ@rlﬁlth@&ﬂﬂﬁ% o?'é‘i’eétll%%lé‘cﬁ‘éféé’ ring

36 because 1 es a ar g€ anount of parting |ine ntact between the
vat er j acketacbinimgdT héreptical mqldmg isyrface 33a eahaddmohalbyc be palisbed to achiewsn

conponents _of .the on tical | i,n f

b o b piEsiniof sade Glaley S0 1 a5 SERRVinglanig SR, SlrdR Badirte By Bl Ty 1,
formmg. LfveHE’FifFf?S%"éﬁ%‘?‘“e*’“’fﬂﬁ Choert 38, bouy. 40.and cavity ¢ing 36
are formed of bAgdWustat r“‘%§§‘”§tr§19 5é1ma&%w'th8?ee B&ﬁ?ﬂ'ﬁsﬁﬁﬁ‘bh&?e
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known to t Iin the art, such as for exa | at he cuttln or
el ect r odi sohamécaﬁchl assemblyRd inplutesa aase membeud ‘b,c@nee@pbaal inse

SIS e e
section 12ex#wpld)lamulzalya@celved abaut the coregndmbent Ghemdrhoptical inserioti26 cal
ggel | ﬁsgﬁrerP l 4 2l or}gmpw&ar tslunqgce 145 tl112t2 fc;[rr?\s]c t%ren%& aececeggoesqten?we oy:?tlcall Y
surface 16 of the molding section 12 and a second moldlngsurface 132 that forms
an inner surface of the cy'lindrical wall 22 and an inner surface of the segment wall
26. The non-optical insert 126 is removably secured to the core member 124 which
can be conventionally secured to the injection rholding apparatus. Of course, as
would be apparent to one svkilled in the art, the exact design or configuration to
accommodate the molding assembly 34, as well as the molding assembly 32, will
depend en the injection molding apparatus.

The non-optical insert molding surface 130, Used to form the non-optical
surface opposite the optical surface 16 of mold section 12, does not require an
optical quality finish as it does not contact the polymerizable lens mixture in the lens
casting process. Thus, the surface 130 does not require the same degree of
polishihg as the optical molding surface 38a which is used to form the optical
surface 16. Hewever, some polishing or grinding of surface 118 may still be
required. In one embodiment, the core member 124 is formed of beryllium copper,
which has enhanced heat transfer characteristics, while the insert 126 is formed of
a material that is more desirable to machine than BeCu from an
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non-optical tool assenbly 34 includes a core nenber 124, a non-opti cal
insert or cap 126 and a stripper nmenber 128 (which can be a stripper plate
or sl eevewofwes/@sampl €) annul arly received about the corernsr@sndisihe
non-optical insert 126 includes a first nolding surface 130 that forns the
surface opposite the optical surface 16 of the nolding section 12 and a
second nol di.ng surface 132 that forns an inner surface of the cylindrical
wal | 22 and an inner su fac of t ment, wal |l 26.. The n c i nsert
196 i o r oremMBInRI SR Ehefats ReR SRR 2SI PR BiFeELRr B ABKerSonal |y
secured t Ombibf‘r‘nq §hﬁ§éé§1‘3mbglcaa tfaommataﬁccoﬁaingw?éﬁeraaﬁ knewhnéihodppar ent
to one skilled Tn the art, the exact design or configuration to accommodate

t he nol di ngJ(&Ba%lﬂﬂh%'CBﬂmge(B' elegtrodischarge MANIMAG-assenbly 32, will depend on
th t
e injection r,rrﬂ{wrﬁ &%@?u@ﬁ?%gd%ﬁbs%ﬂ%eﬂ%éﬁﬂe thIﬁﬁaésos%ﬁ ?3 234 dre

130, used to.fo ace opposite surface 16
of nold Semlndlyrt:ohaecthnetb hnetcavagqmmfer ahowmg| malte:qmeslnttg bb| injestedaiito thedoes

h ble. |
Thus. ¢ he.caniyaien Biecisaannbing B8 Mpl s8Bobdz GbF DLsiARd PRORFREFS ( ne
optical nofd ﬂﬂm&ﬁﬂfsa%r{’n%@téw fHe cévutysmi alohgf arf@rﬁdstetmébf:mat $¢l1hﬁ331ﬂm 16

However, sone polish |n 8 i ndin surface

|
In one errb@)dinﬁlélf?@| W@lh@ %\éﬂoﬁni‘oit@tﬁﬁ??ﬁaW'thth%é?;lHWthﬁE&ﬂfg Whl ch
has enhanc?&f@ ”Tﬁ@%ﬁﬁercw ;f%ﬁhbatﬂycéﬁrs‘f"ehéﬁnélhl%é (ﬁb‘?ﬁfefd n%%ﬁe 'cﬁvﬁypr med

of a matertal nore desir machi ne t han
anenvi r onneng 86/eind)hmodd d;raandbw&defsed:in the stpipper memnwe1 283rwhlclh Is

al I oys. The, nol di ur.f 2 n 1y
novn et natanecs i e frslictinpel 178y TR el MARE A iAR b indgaEE
runner or gpteg dotelitoléi1=ipomed r@@éw@@a ddweelt sfothiengiolas platd IM éor Bizcieland
fluidly conpected to the cayity 30 for allowi ng molten resin to be injected

into the calignipg ireeayity g 88n nol ding the nold section 12. In the
i1lustrated enbgg h%&l%@ﬁ? BBHﬁﬁer&%s%Hiﬁﬂé&r%dt\hﬁh Feferdnce3d aneBe a

portion thereof 't indrical wall 22 and thereby does not
interfere maré arrh‘cmmmledtmgObfllouhé odifications end aiterationsnwillraesHeto athers s

f db f h d
(oo, obafutb AR EhtChaEhh bl K100 L. W erdse”
that the exemplary embodiment be construed as including all such modifications

and alterations insofar as they come within the scopé of the appended claims or the

equivalents thereof.
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aligned with the first channel 124. The cavity ring 36 can additionally
include a slotted dowel hole 140 that receives a dowel of the nold plate M
for preciwelyocl7dgni ng the cavity ring 36. The exenpl ar ycaniseshismersso has
been described with reference to one or nore enbodi nents. Cbvi ously,

nodi fications and alterations will occur to others upon reading and
under st andi ng the preceding detailed description. It is intended that the
exenpl ary mﬂq'snent be construed as including all such nodifications and
alterations 1 nsofar as they come within the scope of the appended cl ains or
the equivalents thereof.CLAIMS: 1. An optical tool assenbly for use in an

i nj ection nol di Qg appar atus Qsi tebg &gn-opti cal .tool assgnbl totform an
opht hal i ¢ mol d'sect NBPPEATE SpngTol {08 ef Th Al oieqion makd agparatus
associ at edoppdgitedlarin@npticak tbol astémblyed doft anPapRihaimicaniuly i dectiohng

secured by a rotatable l'ock to the associated nold plate in abutting
rel ati on teO®RMENGat er jacket along a tapered interface; an optical insert

removabl y Securs‘févétg& ek riBY el 16 pRGs8OlaRR B AlethE HiodRinB rface

thereon for formn n-optical surface o section, and
wher ei n saapparatug;abl e | ock enabl es renoval of said cavity ring fromsaid

associ ated nol d_pl at.e when sai.d.cavit i LS. ratated to an ocked
Dosttion 2 TAEUPT G Secifed KK e ook id e hRSedRetlnbl PRI o
| ock i ncl ugdesttihgseritien do sarlwated jFoketlalonyi d saperédiritorfaga;d associ at ed nol d
pl ate wherein said fasteners each have a shaft received through first

apertures defing@ OPHCQém%?rE@WQ‘SPbrW ?@F%@Fﬁ said gayitingapd haviegasn erticel v
al i gned W'»Hbldiﬂ@ & friacet the R&dr fﬁr%nﬁﬁg éﬁﬁti&ﬁﬂs&r‘géé&'%ﬂ?@% Rtha®BRY fdiEsS

defined in said”cavity ring and connécte o sald first apertures when said
f ast eners sedianp@atably aligned with said second apertures, heads on said

fasteners snal| g o NN R} laldblic lockPSHABIES RerRBYal G 488 CHURY g bri S5

apertures. .
associated mold plate when said cavity ring is rotated to an unlocked position. -

2. The optical tool assembly of claim 1 wherein said rotatable lock
includes fasteners securing said cavity ring to said associated mold plate wherein
said fasteners each have a shaft received through first apertures defined in said '
cavity ring when said fasteners are rotatably aligned with said first apertures an'd
received through second apertures defined in said cavity ring and connected to said
first apertures when said fasténers are rotatably aligned with said second apertures,
heads on said fasteners smaller than said first apertures and larger than said
second apertures. ‘

3. | The optical tool assembly of claim 1 wherein said rotatable lock

enables axial removal of said cavity ring from said associated mold plate only when
said cavity ring is rotataed to said unlocked position.
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3. The optical tool assenbly of claim1 wherein said rotatable |ock enabl es
axi al renoval of said cavity ring fromsaid associated nold plate only when
sai d caviwg 20eang337s rotataed to said unl ocked position. #cTAS2@8parsas us for
injection nolding an ophthalmc |lens nold having an optical surface and a
non-opti cal surface opposite the optical surface, conprising: a non-optical
tool assenbly for form ng the non- optical surface of the ophthalmc |ens

assenbl'y hat - bget neP SPRAPLYY (or MEHRE SO ALBRns il Brs PRRt g |

opht hal m coptias siMhek afdathopPsptival stidade epeitel the optibaidesfaca, €amptisingi ng

renovably secured to a nold plate of an |njection nolding apparat us, axi al
removal of sai d@d@n-eptical ﬁ@ogﬁéﬁq?’@B'YV\f%nf%@Frw &Rk inop-eptifg! isurtase @ felha o an
unl ocked p&?ﬁtﬁhmc Rofyented when said cavity ring is rotated to a
| ocked position an oﬁtlcal tool insert having an optical nolding
surface t her eonari coptical toolgassemblyt lrt:a’ippsaecﬂ aedaton tmesalq)mdtabmc:al | tonk

appar at us. Sty iha toaelar the AR RMmY £ SAubhRAduBihe b [o°

used to repgIRON, §@ieufp<acaﬂbdl §§éérhMyl‘|mcﬂadé9 the nold pl ate and maintain
the position of sai d cavity ring relative to the nold plate during

i nj ection nol di ng ofaPﬁ%'tWﬁFﬁ rRneyably gecured to ?H@'ﬂﬂﬁiﬁé’ﬁé@ iRjectionyi m 5
uherein the cavidokying BphftRlL4BaarreRRNANSE Said Oflfy SR eRsbiERIwIRAFN of sal d

at | east one threa renmovabl y secur e cavity ring to the
mol d plate, sai slaudagayntgtmm lsom¢ateeictq en unlethedeposition iarsk pegyented e that is

| arger than sai r er V. of said cavity
ring over said égjg%vﬁtger[%r'éa{g%gg%g%é@&{ﬁqgoé@% aﬁdr st aperture is

al i gneg ¥V| th sal d ata@optuwgcﬁﬂmmmgd anapﬁbﬁn&ﬂ@mgﬁuﬁa@emﬁr?omopnect Sd
to sai i rst erture, said. s apertur r tha shaft of said at
| east one threa BOfmé%E}e%@agﬁﬁqﬁgfﬁﬁﬁﬁpgmﬁ“&ﬁ?%@e Riicahead
thereby prevent jjginseAémovablySsHcliréd¥d sxid'davfly Mgy said at

5. The apparatus of claim 4 wherein at least one threaded member -
having a head is used to removably secure said cavity ring to the mold plate and
“maintain the position of said  cavity ring relative to the mold plate during injection
molding of the ophthalmic lens. '

6. Thé apparafus of claim 5 wherein the cavity ring includes a bayonette
lock section for each of said at least one threaded member that removably secures
the cavity ring to the mold plate, said bayonette lock section includes:

a first aperture that is larger than said threaded member head permitting
removal of said cavity ring over said at least one threaded member when said first
aperture is aligned with said at one threaded member; and '

a second aperture connected to said first aperture, said second aperture
larger than a shaft of said at least one threaded member and smaller than said
threaded member head thereby preventing removal of said cavity ring over said at
least one threaded member when said second aperture is aligned with said at least

~ one threaded member and allowing sald threaded member head to be tightened
against said cavity nng
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| east one threaded nmenber when said second aperture is aligned with said at
| east one threaded nenber and all owi ng said threaded nenber head to be

t i ght enedwegasengss7sai d cavity ring. 7. The apparatus of ecaiuse@sonssei n each
second aperture is defined in a recessed portion of said cavity ring which
is recessed relative to a front surface of said cavity ring. 8. The
apparatus of claim6 wherein said cavity ring is rotatable in a first -
direction to align said at |east one threaded nmenber with said first
aperture and rotatable in the opposite direction to align said at |east one
threaded menberyw t hragdhgbaBRAG AR 6 WhBreif ealScBARELBE i defifbdlP
wherein said caV|ty ring udes a rotating nechansimtor rotating said

cavi ty ri ngredessed podiont of saiktavityeingtwhichl isdenessest relativiedo adrard sudface dhe
apparatus of claim.9 wherein the rotatlng mechani smfor rotating said
cavity r.ﬁﬁi?ﬁévﬁbae tool receiving apertures defined in said cavity ring;
and a tool selectively insertable in said tool receiving apertures wherein

said tool may be mampulatedto rotate said cavity_ ring. 11. The apparatus
of claim4 wherin shieappanatyg ofichaim %@’§8Fﬁﬂ‘§a!drﬁﬁVdMé'§‘9é5 M@"@B&'B fber

that removg ofion 0 dligh éé?& g?ﬁ’f%]és?@nettﬂ%ade'asﬁkhﬂe‘? \&lﬁﬁsﬁla‘ﬂréﬁ’aﬁérﬂﬂe &y d

t hr eaded ne IS r elve rough an aperture 1n sard cavity ring and

t hr eaded| yroﬂtgb@s tbaloopoplte dmecttomdb allgeslald atlieastione tyeadead m@mﬁer(wnh m
liwherein said op tical .tool insert is received within a recess defined in
said cavi t??sﬁﬁ n%agﬁFtFEFce defining said recess forns an optical tool
assenbly nmolding surface for formng outer surfaces of said ophthalmc |ens

nol d, and a head portion of said o tool insert protr des i nto. said
recess and incl®des §B¢ @prBpratesef ‘F’g 5?@%%%@6@%& ingtidesirolating at us

of clai m 4 aRRARLiM BRISta s&.a'cawhn@mmayd hnehstdsie Rrdfded mbaberts | N

abutting relation to sal avity ring; said water jacket having a cooling
passage f oloosered.vi ng a cool i ng rredl umtherein for cooling said nold
cavity. 14. The apparatus of claim 13 wherein said cavi ty ring-and opti cal
t ool -

10. The apparatus of claim 9 wherein the rotating mechanlsm for rotating

said cavity ring includes:

tool receiving apertures defined in said cavity ring; and

a tool selectively insertable in said tool receiving apertures wherein said tooi
may be manipulated to rotate said cavity ring. ' o

11.  The apparatus of claim 4 wherein said optical tool assembly includes
a threaded member that removably secures the optical tool insert to the cavity ring,
said threaded member is received through an aperture in said cavity ring and
threadedly engages said optical tool insert. . |

12.  The apparatus of claim 11 wherein said optical tool insert is received
within a recess defined in said cavity ring, a surface defining said recess forms an
optical tool assembly moldi‘ng surface for forming outer surfaces of said ophthalmic
lens mold, an'd é head portion of said optical tool insert protrudes into said recess -
and includes said optical molding surface thereon. ‘
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I nsert are together renovable fromsaid water jacket for changing of said
optical tool insert on said cavity ring w thout disruption of said cooling
medi um combanewad3ism sai d water jacket. 15. The appar at ugcwfusedogiomsid
wherein said optical tool assenbly includes a tapered interface between
said cavity ring and said water jacket. 16. The apparatus of claim15
wherein said cavity ring has a central protuberance having a tapered

surface that is received within a water jacket recess having a mating

t aper ed surfaceld. hatT%epBargws@pf@éa;m‘}/whprﬁ;nﬁaweqré&abtepf%&S@mbjym&@ sai d
tapered i 7 ical
ool asserBItPnEekgLD. AP paib o SR LAV fhd, (i v ERiat B0Ra R

cool i ng nechalimgtpassage fdroeceiviagiangpdlihg nmspmlumahenem foeoeolmglsalcblmucawtyect ion
mol di ng, said core nmenber renovably secured to a second nold plate of said
i njection nolding apparatus; a non-optical insert renpovably secured to said

core nmenber at 4| ocppé QPpém%@fEfaﬁrﬁ‘@Mem'sbl@ﬂc@\ﬂwlﬁﬂg aﬁ@lo@tua@lrto@ptlcal
i nsert having a first nolding surface f form a surface of

opht hal ni cinsef areniegetbphmeeable &rogp saidvatan jacies forghtarging pf ﬁ?)@ron*r@ﬁber
annul arly (P RISADAYiPEliy TGS TR Hsr8BFbPEINHid E8Gihg!rflediBhfidMained PVe

t he opht hal'm ens no from“sai d non-o |caI I nsert “after 1njection

nmol di ng thsmdwatelpjankek:lvancenent of said stripper nmenber. 18. The apparatus
of claim 17 wherein said cavity ring and said stripper nmenber define a
runner fluidlv connected to said nold cavity for allowi ng noltenresin to be

injected into sesd nphglappgaratis sitidim 18 WRéiesdld bpticd tddlasegmblyandludes ens
nol d. 19. The apparatus of claim4 wherein sajd nold caV|ty i's shaped to

formthe: o@ﬁ@ﬂ%ﬁ%“&teﬁéﬁ% behyeemsaigiravily riagansk $aid wateraskelp) d or an
anterior lens nold. 20. An injection nolding apparatus for formng a mold
section which is subsequently used for form ng an ophthal mc | ens,
conprising: a c#fityThé mppheatuspfclaiopdbedheren sald pa\otyutm dasea geatrabunt ed
to an

protuberance having a tapered surface that is received within a water Jacket recess
having a mating tapered surface that abuts said cavity ring tapered surface to
create said tapered interface.

17.  The apparatus of claim 4 wherein said non-optical tool assembly -
includes:

a cdre member having a cooling cavity with a cooling medium therein for
cooling the ophthalmic I'ens. mold after injection molding, said core member
removably secured to a second mold plate of said injection molding apparatus;

a non-optical insert removably secured to said core member at a location
spaced from said cooling cavity, said non-optical insert having a first molding
surface for forming a surface of the ophthalmic lens mold opposite the optical
surface; and o '

a stripper member annularly disposed on said core member and positioned
to forcibly remove the ophthalmic lens mold from said non-optical insert after
injection molding thereof upon advancement of said stripper member.

18.  The apparatus of claim 17 wherein said cavity ring énd said sfripper
member define a runner fluidly connected to said mold cavity for allowing molten

18



associated first nold plate; an optical tool insert renovably nounted to
said cavity ring, said optical tool insert having a nolding surface with an
optical oweldep7Bimi sh; a water jacket having a taperedpreasissangseount ed
to said associated first nold plate, said tapered central protuberance of
said cavity ring received in sai-d tapered recess and formng a tapered
interface therewith; a core nenber nounted to an associ ated second nold

pl at e oppogsy t ' f : - ' -t
i nsert ren"(?vsgrgﬁoy- o ntée)%’n?%g%gida&g%ra gmn“gngéﬁggﬁgﬂ %@H@gﬂ F?Qf‘{“%ﬁj's“é’r'%avi ng
a first nomdldhg surface for formng a surface of the nold section opposite
the optical surface. 2 1. The injection nolding apparatus of claim20

wherein said cavity ring, said optical insert and said non-optical insert

toget her form aqgol dTR@¥ppYraiieBrelain® 4 WHeleinaidBlsld 8¢ty Rshadéd td isim
I nj ection nol dlhr{g apparatus of claim19 further including at |east one

t hr eaded nthemphthalmiolens meldas ene ehaPpstesion lansgneld or amantefior leag eldt he
mold plate, said at |east one threaded nmenber received through a first
aperture defined in said cavity ring, said first aperture having a di aneter
that is |arger 20lan Aniinjebtan mudding tapipagatue for Bdrmirig aandldcsection whidhy isover
sai d threaded menbﬁr V\hg_rfﬂsfai d.first %[ture is aligned wth said at | east
one t hr ead®PSRWEEHY H8€ feOfTHJI'pC?r? 8R rﬂ'f:dﬁn%rﬁ%'r" 'of claim 22 wherein

a second apert ue&avity dfig Ra¥ing M Spete@ @éntral bratabartireeeand atslirteanecred to
said first aperture, said second aperture has a dianmeter that is smaller

than sai d AepsiatadfiegynoldRlaleiing renoval of said cavity ring over said at
| east one thre e H@%’P j rdat b j ] id at
| east one thr eggﬁgpnenbgéhan ﬁ'ﬁ%%@gﬁﬁ at %agg?\h@n@dﬂ%?@fggérrggéger to
be used t oinsegHtawingsaimbldingi suffacevgtragmopticalatualitysfinisline of sai d wat er
j acket and sai d_associ at first. nold, pl ate aid firnst _and sec.
per tur os. poot ¢ P AR BRI e AR FesBS apRihinliphto sRidasSBER st .
ring sel ecinokkplate| daid 3apsered centrabpsitulserantd o adieidcavitylriig micelvedan dald r st
and second apertures. i . . ' -
~tapered recess and forming a tapered interface therewith; _
a core member mounted to an associated second mold plate opposite the -
associated first mold plate; and |
a non-optical tool insert removably mounted to said core member, said non-
optical insert having a first molding surface for forming a surface of the mold section

opposite the optical surface.

21.  The injection molding apparatus of claim 20 wherein said cavity ring,
said optical insert and said non-optical insert together form a mold cavity shaped to
mold the mold section. ' |

22.  The injection molding apparatus of claim 19 further including ét least
one threaded member having a head removably securihg said cavity ring' to the
mold plate, said at least one threaded member received through a first aperture
defined in said éavity ring, said first aperture having a diameter that is larger than
said head permitting removal of said cavity ring over said threaded member when
said first aperture is aligned with said at least one threaded member.’
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24. A method for formng an ophthalmc lens, conprising the steps of:

provi ding an injection nol di ng appar at us haV| ng an optical tool assenbly
havi ng anwopbésuabsmol d surface for formng an optical swchaseosfossso
anterior nold section and a non-optical tool assenbly in opposed relation
to said optical tool assenbly, said optical tool assenbly and said
non-optical tool assembly together formng a mold cavity sai d optical tool

el A o 19289, 2THE! BlekBf KRbIITRY Hfiarstls 0t BRRACHS (AR § BpBbfy O

the injection nd appar y ring nnun one
f ast ener t apéttareds sleﬁmed icsaiah cavify rngeadjacetuerd c@nleetmitocslald firstapettuvet er
j acket alo

ng.ata ed integface and an l.cal insert re ably secured to
sai d cavi t§g'p| ﬁ%ﬂfﬁwﬁaHQWng‘ééi% ‘ﬁ?ff‘?%&ltﬂﬁi)l'ﬁ SQEﬂ“Pégé an R4 n;g dj theLeby on
nol di ng Sabﬁbv@ﬁllﬁg'r@ﬁ\owl gf §§u@t¢amyl fav@lr Q@ihobtqaasttdne ltr%aueagnémbdr
nmol ded anterior nbld section from Sai cavity; matchi na said anterior

nol d sect i vieRisaid &ewsmrwemlwr@@dmﬂbﬁaldaa%dﬁa@é@ﬂemeadﬁ mgmbphandl ni c
| ens bet We?ﬂo @p%q?&e‘k{eré af oHB'tﬂeéasg'n?&npaﬂttoﬁtZé megﬁo dﬁél‘gt% R anjiﬁf’ﬁﬁé)”-

25. An oph 3t Red accor clarm .

. against at least one of said water jacket and said associated first mold plate, said
first and second apertures positioned on said cavity ring so that rotation of said
cavity ring selectively aligns said at least one threaded member with said first and

second apertures.

24. A method for forming an ophthalmic lens, comprising the steps of:

providing an injection molding apparatus having an optical tool assembly
having an optical mold surface for forming an optical surface of an anterior mold
section and a non-optical tool assembly in opposed relation to said optical tool
assembly, said optical tool assembly and said non-optical tool assembiy together
forming a mold cavity, said optical ool assembly including a water jacket mounted
to an associated mold plate of the injection molding apparétus, a cavity ring
mounted by at least one fastener to the associated mold plate in abutting relation to
said water jacket along a tapered interface and an optical insert removably secured
tb said cavity ring and h‘aVing said optical mold surface thereon;

injection molding said anterior mold section in said mold cavity;

removing said molded anterior mold section from said mold cavity;

matching said anterior mold section with a posterior mold section; and

cast molding an ophthalmic lens between said anterior mold section and said
posterior mold section. '

25.  An ophthalmic lens formed according to the method of claim 24.
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