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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 mold sections or preforms having an improved right cylinder wall
(RCW) which are used in the manufacture of ophthalmic lenses, including contact
lenses and intraocular lenses, having an improved lens edge formation and will be
described with particular reference thereto. It is to be appreciated, however, that
the improved optical tool assembly and apparatus related thereto is adaptable for
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
lenses, may also be employed. Represehtative cast molding methods are
disclosed in U.S. Pat. Nos. 5,271,875 (Appleton et al.); 4,197,266 (Clark et al.);
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in turn, sections are first formed by injection molding a resin in the cavity of an injection
molding 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 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 the corresponding ophthaimic lens surfaces to be formed on or by
the mold sections. That is, 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 fransferred to the mold

sections being made from the tools. Any such defects on the mold sections,



determ ne the design of the corresponding injection nolding tools. The
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downt i me ofuseldetoi fprredhecfmahadghe ofjthe ophthalmic lens produced by the mold section
and is desirably controlled to tight tolerances. Heretofore, the RCW was formed by
an optical tool insert being selectively positioned within a body. The optical tool
insert included a primary molding surface for forming the optical surface of the moid
section and a secondary, cylindrical mold surface for forming the RCW. Typically,
shims were used to position the optical insert relative to the body until sufficient
protrusion of the cylindrical molding surface was reached for forming the RCW.
The use of shims cause tool setup difficulties, including the need for
numerous iterative attempts to achieve the desired protrusion of the optical tool
relative to the body, which requires additional downtime of the injection molding
machine in which the tool assembly is employed. Moreover, gaps often result
between the tool insert and the body which manifests as plastic flash near the RCW
when cast molding the lens. This ultimately leads to potentially fatal defects being
contained within the ophthalmic lens. Any improvemenfs to the optical tool
assembly that would eliminate the need for shims and/or eliminate (or at least
reduce) the occurrence of gaps which ultimately create flash are considered
desirable, particularly those that reduce injection molding machine downtime.
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surface of the ophthalmic lens mold and an optical tool assembly in opposed

relation to the non-optical tool assembly that together therewith forms a mold cavity

for forming the ophthalmic lens mold. The optical tool assembly includes a cavity

ring and an optical tool insert. The cavity ring is removably secured to a mold plate

of an injection molding apparatus. The optical tool insert has an optical molding

surface thereon for forming the optical surface of the ophthalmic lens mold. The

optical tool insert is removably secured to the cavity ring. A right cylindrical wall

(RCW) molding portion of the optical molding surface is formed adjacent a

peripheral edge of the optical molding surface. The RCW molding portion forms a

T-shape with a cavity ring molding surface. A

In accordance with yet 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 mold member mounted to an associated first mold

plate. An optical tool insert is removably mounted to the mold member. The optical

tool insert has a molding surface with an optical quality finish that includes a right

cylindrical wall (RCW) forming a peripheral edge of the optical tool insert. A core
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removably secured to the cavity ring. A right cylindrical wall (RCW) molding portion
of the optical molding surface is formed adjacent a peripheral edge of the optical
molding surface. The RCW molding portion forms a T-shape with a cavity ring
molding surface. The ophthalmic lens mold section is injection molded in the mold
cavity. The ophthalmic lens mold section is removed from the cavity. The
ophthalmic lens mold section is matched to a mating ophthalmic lens mold section.

An ophthalmic lens is cast molded between the ophthalmic lens mold section.

BRIEF DESCRIPTION OF THE DRAWINGS

FIGURE 1 is a schematic exploded view of a representative mold section
assembly forming an ophthalmic lens.

FIGURE 2 is a schematic cross-sectional view of the mold section assembly
of FIGURE 1 showing mating mold sections in nesting relation.

FIGURE 2a is an enlarged, partial, schematic cross-sectional view of the
mold sections of FIGURE 2.

FIGURE 3 is a schematic cross-sectional view of an injection molding
arrangement having tool assemblies (including an optical tool assembly and a non-
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FIGURE 2 is a schematic cross-sectional view of the nold section assenbly
of FIGURE 1 showi ng mating nold sections in nesting relation. FIGURE 2a is
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DETAILED DESCRIPTION 4

Referring now to the drawings wherein the showings are for purposes of
llustrating one or more embodiments and not for purposes of limiting the same, a
representative mold assembly is shown in FIGURE 1 and generally designated by
reference numeral 10. The mold assembly 10 includes an anterior mold preform or
section 12 and a posterior mold preform or section 14. When the mold sections 12
and 14 are assembled, optical surfaces 16,18 of the mold sections 12,14 define a
mold cavity in which an ophthalmic lens 20 is formed, such as by cast molding. The
ophthalmic lens 20 can be, for example, a contact lens or intraocular lens. The
optical surface 16, also referred to herein as an anterior molding surface, is a
concave surface that forms a convex, anterior side 22 of the lens 20 and the optical
surface 18, also referred to herein as a posterior molding surface, is a convex
surface formed opposite non-optical surface 24 that forms a concave, posterior side
26 of the lens 20. In the illustrated mold assembly 10, with additional reference to
FIGURE 2, mold sections 12,14 additionally include respective cylindrical walls
28,30 and segment walls 32,34 that nest (but not nécessarily touch or contact one
another) when the mold sections are fully assembled.

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
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injection molding. The tool assemblies are mounted to and/or fitted into mold plates
of the injection molding apparatus and the mold sections 12,14 are formed by
injection molding a selected resin in a cavity formed between opposed sets of tool
assemblies. With additional reference to FIGURE 3, only tool assemblies for
forming the anterior mold section 12 will be described in further detail herein.

In FIGURE 3, mold section mold cavity 40 is formed between opposed tool
assemblies, including optical tool assembly 42 and non-optical tool assembly 44, in
which the mold section 12 can be formed. As illustrated, the optical tool assembly
42 forms the optical surface 16 of the mold section 12 and the non-optical tool
assembly 44 forms non-optical surface 46 (FIGURE 2) on an opposite side of the
surface 16. The tool assemblies 42,44 also combine to form the cylindrical wall 28
and the segment wall 32.

| With reference to FIGURE 2a, the anterior mold section 12 includes a right
cylinder wall (RCW) 48 formed at a periphery of the optical surface 16 adjacent the
segment wall 32. In the cast molding process, the RCW 48 forms a final edge 50
(FIGURE 1) of the lens 20. More specifically, the RCW forms a slight taper along
the lens edge 50 which enhances the comfort of the lens 20 for a wearer thereof.



of the injection nolding apparatus and the nold sections 12,14 are forned
by injection nolding a selected resin in a cavity fornmed between opposed
sets of twoloawgssmhl ies. Wth additional reference to FPGURR2®5/00154y t 00l
assenblies for formng the anterior nold section 12 will be described in
further detail herein. In FIGURE 3, nold section nold cavity 40 is forned
bet ween opposed tool assenblies, including optical tool assenbly 42 and

non-optical tool assenbly 44, in which the nold section 12 can be formed.
As il | ustr at\éthout the BEW cthe lensedge SEnwpyldamviea aignificantiplarget edge peafite 16

of the nold t d,. | cal o] I 4 forr
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The tool aspestblivanolisebtioal Idnclodbs agaperetiaunach 62 Hhivedh bptdal Baifhce?f8 and
t he segnent | reference to FIGJRE 2a, the anterior nold section

Il 32.. Wth : . - |
12°1 nel udesaR9 PRAPNLYRI darhic o piReRIRER G Rk ! the FeHaRgIdsRotT:
optical sur ' t I q‘eﬂ% '
pPocess, th\Z@(’g&RC,{C/C\)/]E@8@;4 %?r?g@asdf ?ﬁgﬁﬁgg‘éﬁg} %%'FT%%HE{’%GHQ@ e f"‘gaﬁjsfg %%.ﬂam)re
speci fi cal | anglepat thewdrphesy of theilens 2@ allewingltbe tensite betiesfleatde atBerheys
enhances th t of th ns.20.for arer thereof. Wthout the RCW
the |l ens edggggg’p%etﬁpd{h?a@geﬁ %P&HS??%Q@??%PQP'&BWQEHB(% profile which could
| ead to di sconf oThef@ptiddhetovkEassemblyn 4Rhincludess br mbRH ngerBer, "wAlch fhéhe
posteri or | d section 14 includes a tapered surface 52 between optical

surface 18 HH8ralegeemodipent iscayiy BRI S8nBndhas opticd tegldnseri/aBmeuntgsdo the

anterior nokal; [ i :
bovel ed edge g, Theldotcal B Mo B8 e oVl Sotlr8B NS i B ng by o
al | owi ng t hevitabis fasieber, tssichf 8ot tHreaded seembeepe capdsdreivp6@eeyithhfartbge

free of und it boui | d-.u The optical, tool senb 42 i.ncl udes
2 ol o monoiererepe S FIEORE 4 e SR oh Bl ReiaBE opdRfiFoiding SuiiSeng
an optical 62ehidhiesydn bpticalquakty fihishttbfoeathd ahtéridienolditg sichblrfacedb.
insert 58 is renovably secured to the cavity ring 56 by a suitable

fastener, sdthised hereft dbadermraniical eraltty fniskr danelgs aoiding suFage thatds ence
G5 by on v TEBRPBGERL kMgt Smpe sdpraa il BhEOsibe e
surface 16.side 22 of the ophthalmic lens 20. By having a optical quality finish, the lens 20
produced by the anterior molding surface 62 is suitable for placement in one’s eye
without the need to machine or polish the formed lens surface 22.
As will be appreciated by those skilled in the art, the insert 58 can be one of
a set or series of inserts (not shown) and the removeability of the insert 58 enables
it to be readily changed with another insert from the set of inserts. Each of the
inserts in the set can have a different optical molding surface for purposes of
ultimately molding lenses having differing optical powers. The cavity ring 56 is
removably secured to a mold plate 64 of the injection molding apparatus.
Fasteners, such as threaded members or cap screws 66, are used to releaseably
secure the cavity ring 56 to the mold plate 64 and to maintain the position of the
cavity ring during injection molding of the mold section 12.
With continued reference to FIGURES 3 and 4, the optical tool insert 58 is
received in a recess 68 defined in a front surface 70 of the cavity ring 56 and a
shaft portion 58a of the insert 58 is received within another recess 72 defined in a
central protuberance 74 extending from a rear side 76 of the cavity ring. Recess 68

also forms a cavity ring molding surface that forms a portion of the mold section 12.



As used herein, the term"optical quality finish" denotes a nolding surface
that is sufficiently snooth for form ng optical surface 16 which ultimtely
forns t hewanb@vi7es7csi de 22 of the ophthalmc | ens 20. Bychaseovg/osusept i cal
quality finish, the I ens 20 produced by the anterior nolding surface 62 is
suitable for placenment in one's eye without the need to nmachine or polish
the formed lens surface 22. As will be appreciated by those skilled in the
art, the insert 58 can be one of a set or series of inserts (not shown) and
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in a centr aporfiow68acrAhead Bdacfttea deregy 60 dereteiealindoldtei®ord 86he cavity
ring. Recess 68 al so torggwehg Vi t r|n nol di ng surface that forns a

portion of the rI"BOLING IEXIqNS qn ¢ the mald gaxiby 48 frem: dowelikorgdi4 i on
i's an out erdé‘lﬁ'éﬁﬁ‘ﬁﬁ"aé’éa\hﬂﬁrufgﬁﬁ Eld %ﬁdlg‘%ﬁb%%?ﬁﬁr%@gﬁﬁemvagpﬁhbw?l’% of

the nold section 12. As al réady 1 ndi cat the screw secures
the insert &sindent h@wmwmhe@egmemwwa&ﬂ t@crecmrdrtheabtadronahenemamu o068

A s L R e
t he screw 64nd 8, tlte:shaﬁcbomom 58arinugides| £ rédialliebiteediras pbrir 8¢ Wit t he
prot uberance 74 ged to the insert 58 in a threaded bore
8 1 defi neosﬂa\ﬁ’efi ré’”% %‘i %@H%ga AWH@@)@’Q@% g reress80 infdedineddn the
received i "p&'ﬁéWBB&Wléh $§celfe§@HQWé9rrngH€ér SFeR8ha ra'd"‘én@ i tRRLSi V' ty
40 from dowel bore 84 defined in the cavity ring 56. I ng dowe
mar ks t he niNd& ide ﬂl@qe. rggessi £ Cooperation between the dowel 88 and the recess 86
rotatably aligns the insert 58 relative to the cavity ring 56 to orient any non-
rotationally symmetrical feature on insert 58 in a prescribed orientation relative to
the remaining mold parts.
With still additional reference to FIGURES 7 and 7a, the insert 58 includes
an RCW molding surface 90 formed adjacent a peripheral edge 92 of the molding
surface 62 of the insert 58. The RCW portion 90, also referred to herein as an
RCW molding surface, forms the RCW 48 in mold section 12 shown in FIGURE 2a.
The RCW molding surface 90 extends axially relative to the insert 58 and is
generally parallel to a mold cavity axis 122. A curved junction portion 94 connects .
or transitions the RCW portion 90 to the rest of the molding surface 62. The RCW
portion 90 and the junction portion 94 allow the insert 58 to be installed in the cavity
ring 56 without the use of shims, thus enabling the insert 58 to be installed in a
single setup step (i.e., no iterative setup steps are required for setting up the RCW
molding surface). The RCW molding portion 90 terminates into the cavity ring
molding surface 70. The RCW molding portion 90 is oriented approximately normall

relative to the cavity ring molding surface 70, which flanks the RCW surface 90 and



an indent (not shown) in the segnent wall 32 to record the rotational
orientation of the nold section 12 in the nold cavity 40. Wth additional
ref erencew0Qobsl0@IRES 5 and 6, the shaft portion 58a i nclratas2@snadual |y
extending portion 58c which is spaced fromthe head portion 58b. An axially
extending recess 86 is defined in the portion 58c which receives a dowel
menber 88 extending radially fromthe cavity ring 56 into the recess 72.
Cooperation between the dowel 88 and the recess 86 rotatably aligns the
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mol di ng surdhangeso, Mmecdeﬂailama‘ssmd:fe eRCArsangeaeEat Sdrea paswiderhn | rMmontyd

betweenthe RCW nol di on 90a rfacg, 70.,50.fl ash G

el i ni nat ed. Sﬂ%‘%%ﬁﬁ%yﬁ&%@%&‘ |cﬁﬁppr§n§tlep0§,% Iiﬁ?%ﬁ?@ &vﬂj%jorl ng
nol di ng surdoaearréftly haeavith émexbﬂelsetyr|ab@¢ombed1eaeuhtb;5Mnbée opti cal
insert 58 direct]ly secured to the _cavity rin appr.eci at ed

that other alterff Iesuateéﬂnwhémeglf&rr@fwege baek %EI@UBE % tb@ C@Mﬁlé ring o8d
Wi thin the S4@R8yiH tH&ﬁpo%ﬁ@é\ttobpéf@éEmBE} 4460 PBMtfAg (166 fofnd tH29 can

be formed of two parts: an outer
closed mold cavity 40. In one embod|ment the non-optical tool assembly 44

includes a core member 102, a non-optical insert or cap 104 and a stripper member
106 (which can be a stripper plate or sleeve, for example) annularly received about
the core member. The non-optical insert 104 includes a first molding surface 108
that forms the surface 46 opposite the optical surface 16 of the molding section 12
and a second molding surface 110 that forms an inner surface of the cylindrical wall
28 and an inner surface of the segment wall 32. The non-optical insert 104 is
removably secured to the core member 102 which can be conventionally secured to
the injection molding apparatus. Of course, as would be apparent to one skilled in
the art, the exact design or configuration to accommodate the molding assembly
44, as well as the molding assembly 42, will depend on the injection molding
apparatus.

In one embodiment the insert 58 and the cavity ring 56 of the optical tool
assembly 42 are formed of brass, stainless steel, nickel, or some combination
thereof. The molding surfaces 62,68, can be formed according to methods
generally known to those skilled in the art, such as, for example, lathe cutting or
electrodischarge machining. The optical molding surface 62 (including RCW and
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ring and an inner body nenber. In this arrangenent, the insert 58 is
secured by the fastener 60 to the body nenber and the body nenber is

sl i dabl y wecedswass7cn a central opening of the cavity. Sech/usrocanssagenent
coul d enabl e faster insert changes. Mre details of such an arrangenent are
provi ded in comonly assigned, copending U S. patent application entitled
"Optical Tool Assenbly,"” filed concurrently herewith and expressly

i ncorporated herein by reference. As illustrated, with specific reference

back to FI GuREi3) maiding portignsr9thg4 beamaddisionaltytoe pelisted topadchiale preoision
assenbly 44 along a.parting line 100 to.formthe close ld cavity 40, In
one. enbad: rRECEBIRESS L e orbonsigBrRbl hikde i trelons et
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course, as methodisbsuctpasngthe émtmvgﬂ@r%dt+%dh@r$@%ﬁﬁininghﬂw@@h-cqﬂﬁ:bgn or
configuration to acconmodate the nolding assenbly 44, as well as the
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polished to achieve precision surface quality so that no, or only
i nsi gni fi cdnBy sElipedeauiragher f ections are transferred to the nold section

12. On the non- oR,fdbe & AR ALY ‘édﬁe%ﬁe&?fh%et%i 4sstitbiied 2l 4y med

of a highly thermal conductive material such as um copper
fluidly connects to the cavity 40 for allowing molten resin to be injected into the

cavity 40 when injection molding the mold section 12. In the illustrated
embodiment, the runner 114 connects to the cavity 40 along a portion thereof that
forms the cylindrical wall 28 and thereby does not interfere with the molding of the
optical surface 16. The runner 114 is formed by a first channel 116 defined in the
cavity ring 56 and a second channel 118 defined in a stripper member 106, which is
aligned with the first channel 116.

A parting line interface 120 between the insert 58 and the cavity ring 56
(more particularly, between the molding surface 62 and the first surface 70) is
oriented along a plane that is approximately normal or perpendicular relative to
draw experienced in the molding process. In particular, the interface 120 is formed
between head 58b of insert 58 and surface 70 of the cavity ring 56. The interface
120 is oriented approximately normal relative to mold cavity axis 122. In the
illustrated mold cavity 40, the direction of the draw will be substantially parallel to
mold cavity axis 122. As a result, the portion of the mold section 12 formed by the
RCW molding surface 90 can be formed completely free, or with at least
significantly less, flash. In the event that flash is formed between the insert head
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(BeCu), while the insert 104 can be forned of a material that is nore
desirable to machine from an environnental / bi ohazards standpoi nt, such as
copper, mwokeée/08s576i n al | oys. The nol di ng surfaces 108, ptTArseca@s/obs45 or med
according to generally known nmethods such as |athe cutting or

el ectrodi scharge machi ni ng. The non-optical insert nolding surface 108,
used to formthe non-optical surface 46 opposite the optical surface 16,
does not require an optical quality finish as it does not contact the

pol yner i zam@"tloa $8branct theeavity ting 56e Md”le@dbe ton) qssem%es 4214saretsepasatetiace
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conpl etely "fﬁoébreagfng/\?"t‘%Uﬁ@erﬁwn%t%ﬁ”ﬁp@@ﬁgI legkdesaripfan. itis infendagent
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56, when the tool asse are separate
and alterations insofar as they come within the scope of the appended claims or the

equivalents thereof.
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the flash should |i kew se becone separated fromthe nol ded nold section 12.
Posi tioning the RCWnnol di ng surface 90 adj acent the peripheral edge 92 of

t he i nserwo28odmass7she addi ti onal advantage of i nprovi ngpPChassguatsaess (as
opposed to the previously observed occasi onal rounding) nolded on the nold
section 12 adjacent the RCW48. This has the effect of producing a nore

uni form and repeatable nold section 12, particularly the portion of which
that is nolded by the RCWsurface 90 which translates directly into a |l ens
edge 50 of CldiSed quality. Thus, the insert 58 with the RCWsurface 90

adj acent the periphery edge 92 has the effect of reducing the cost of

manuf act uri ng by1.r edutn nptissittepl hssembiSonasé imani iffEctivhnBoliliey Apparaturar t
quality of the nolded | ens 20. The exenpl ary enbodi nrent has been descri bed
with refer IRROSItE 8nBOBOPHRRL teqthaaserahlysto tBim 0ar| gphthalmici gwid Gestiand
alterati On%dﬁﬁbﬂisi@&:“r to others upon reading and understanding the

precedi ng detailed description. It is intended that the exenplary

enbodi ment be consavitedngmaumiddith ag associatedmalddplate; atndons and al terati ons

i nsof ar as they cong,.w,thi he s e of the appended cl ai or the..

equi val ents t her%gst&aﬂ']\?éﬂ r%mOXﬁB@g%chéthtp&(ﬂ'&g@g'g'n%rl‘%/a?%HEWQQ ahppfigal

i nj ection mbidin sarfaes ahereonPePIoinging AP BpHcHli sifade0st ths sgiBRIMIcOMbRY M an
ophthal m c nold section, conprising: a cavity ring nounted to an associ at ed

mol d pl at e;SegHAN$RIE PHEAl MEldig $u %%lwmsyaﬂsbhﬁﬂmr@ab\aaujrr@édmwortmg and
havi ng an [ i i r f i Jcalksupface of
the. opht hal ot conrg 2ot HHAES Wall Gofhe BpnfHic thdld Setbinkalt HRAC:

cyl i ndri calcyindlficatovall mglding podiont formiedradijaend ar peffipheral edgl ot sdidvagticabf

t he ophthal.mj c,nold section, said right cylindrical wall nolding portion
formed adj a %rtt a peripheral edge of said optical insert. 2. The optical
tool assenbly of claiml1l wherein said right cylindrical wall nolding

portion is generally_lparall,el to a nold cavity axis. L o
2. he optical tool assembly of claim™ wherein said right cylindrical wall

molding portion is generally parallel o a mold cavity axis.

3. The optical tool assembly of claim 1 wherein said optical molding
surface includes a curved junction portion transitioning said right cylindrical wall
molding portion to a remainder of said optical molding surface.

4. The optical tool assembly of claim 1 wherein said cavity ring includes
a cavity ring molding surface that forms a mold section portion of the ophthalmic
mold section surrounding said optical surface.

5. The optical tool assembly of claim 4 wherein said mold section portion
includes at least one of said segment wall outer surface and said cylindrical wall
outer surface.

6. The optical tool assembly of claim 4 wherein said right cylindrical wall
molding portion terminates into said cavity ring molding surface.
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3. The optical tool assenbly of claim1 wherein said optical nolding
surface includes a curved junction portion transitioning said right

cyl i ndri cab 20@d735m6| di ng portion to a renai nder of sai dprgoptuse@s/omsisli ng
surface. 4. The optical tool assenbly of claim1 wherein said cavity ring
includes a cavity ring nolding surface that forns a nold section portion of
the ophthal mc nold section surrounding said optical surface. 5. The
optical tool assenbly of claim4 wherein said nold section portion includes

at | east one of &aid Eegjeptinal teollassembly of elgiackwharteis aipartiyig inedntestaceisl |

out er surf I i ght
cylindrical ?mfeﬁ bmg‘fvg?'hgg}%@ Os%a?fépﬁq%ig{g%rya ({%&? a&]t@n%?ﬁ @Lﬂﬁ%c& ng
surface. 7. dJdid paplingclitle interfacessrianiéd approxiratalyinaimesieeltive feuroldigg lcaviey
interface is forned between a head of said optical insert and said cavity
ring nol di i@X8urface, said parting line interface oriented approximately

normal relative to nolding cavity axis. 8. The optical tool assenbly of

claim lwherein said right cylindrical wall nolding portion is oriented
approxi matel y noBmal The apticat taa) asaemblynficigim 1 wheraih gaidgight oy lingsicahivalh

aseenl y-of M PEteRE GisRegbBeraiare RadHalkRye sl FolBiiinoldR
right cyli nslifasd whighlflanké darigietr dyilindrice dvel mioloﬁhgﬂguﬁatre_‘ ace of said cavity
ring that fornms an outer segnent surface of the ophthal mc nold section.

10. The optical tool assembly of claimilwherein said optical tool insert is

received within g recgpg c@)%hf‘l%@l &8s ngo%}éhr"nlﬂ Wh@Eém uﬁé&%bﬁ&lﬁ?rgf%]bﬁgé“g

said recess fornms an op ti t ool asse surtace
outer surf afoetsledfoei\ueen i trigiat nylmdr@alswalbmjdlag@odldmw poraidiog suﬁ‘asebﬂ

optical to

nol di ng sur#%{ggaﬁw 'P@é)ﬁ Eﬁ%%ﬁ{g&gﬁ?f ?@péﬁﬁsﬁﬁ?agg%g%q é‘hﬂﬁg@" %ﬁ%ﬁjdlgg% Fein

said right cylindrical wall nolding portion is dlsposed on said head

ortion adjacent eri pher al ead port

P ! J 1& P {'I'Ilé) optical togl%ssembfy of clzylm ? \A}?werenlw said optical tool insert is
received within a recess defined in said cavity ring, a surface defining said recess
forms an optical tool assembly molding surface for forming outer surfaces of said
ophthalmic lens mold, and a head portion of said optical tool insert protrudes into

said recess and includes said optical molding surface thereon.

11.  The optical tool assembly of claim 10 wherein said right cylindrical
wall molding portion is disposed on said head portion adjacent a peripheral edge of
said head portion.

12.  The optical tool assembly of claim 11 wherein said head portion
includes a shoulder that abuts said optical tool assembly molding surface.

13.  Anapparatus for injection molding an ophthalmic lens mold having an
optical surface and a non-optical surface opposite the optical surface, comprising:

a non-optical tool assembly for forming the non-optical surface of the
ophthalmic lens mold;
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12. The optical tool assenbly of claim1l wherein said head portion

I ncl udes a shoul der that abuts said optical tool assenbly nol ding surface.
13. An apwenratsaug3sier injection nolding an opht hal m c | ersTrusk@shaisumhg an
optical surface and a non-optical surface opposite the optical surface,
conprising: a non-optical tool assenbly for form ng the non-optical surface
of the ophthalmc Iens nold;an optical tool assenbly in opposed relation to
said non-optical tool assenbly that together therewith forms a nold cavity
for form ng the ¥pmmigphiteol apsemblydin oapaseptietation évisaid rbepticaldrabes:
a cavity ri I I I [ nj.ecti '

appar at Us.  Sneftal il BaSFEHficreinTot: 3 Mo Ealthy R GG the ettt

opti cal todensmsad} sdidwoptigaldoobassenaly inmladersy surface thereon for formng

the optical surface of th? opht hal m.c | ens g?l d, tGe (}gtical. .tool insert
renovabl y secured to 3&PY 36%'\%? fgMeYary sette Q?QW_PI o] HEPP@H?C'\&%HI nol di ng
portion of said gpldifglapparstusd saidr EAGE Fiﬁg rm/iﬁgjlaaéﬁﬂfy ﬁn?ﬁﬁ%@lﬁlg{ ﬁlg edge

of said optical nolding surface, said right cylindrical wa
portion extendi nguUdaAsst antial |y perpendicular to said cavity ring nolding

surface. 14. The a | &l : | £ |4 cay | | di n
surface forns a segir)rgéf?bag?ﬁtt%@ 'ﬁéﬁ%ag’h%%ﬁ r&#@ceﬁgdrg)gd'ﬁ@%&giﬁhg%éﬁappa?at us
of claim 13 wher i formipgthe optidal serface afithaophthalrhieiemsinbil, eesptival d opt i cal
tool insert and gaid Cﬁvit r'b that s oriented substantially

per pendi cul ar refof [N$E trS”i/‘W@ B??eé:é‘fq’%i? BRid FaYY IRgnaPRovi ng sai d
ophthalmc Iens nold érrigm EPIrdriRanwAPHotdihg PepliorR 668418 opticditnoiblity appar at us
of claim 13 wherein said right cylindrical “wall nolding portion i's forned
adj acent a peri phé@ifage toagedoadjseent apelipheral edgetof seid ophiealapelding us of

claim 13 wherei ngsal d neO:ORHHEal hARkaRSeAMhYIdifs ! Seiash extending

substantially perpendicular to said cavity ring molding surface.

14. The apparatus at claim 13 wherein said cavity ring molding surface
forms a segment wall of the ophthalmic lens mold.

15. The apparatus of claim 13 wherein a parting line interface is formed
between said optical tool insert and said cavity ring that is oriented substantially
perpendicular relative to the direction of draw when removing said ophthalmic lens
mold from said non-optical tool assembly.

16.  The apparatus of claim 13 wherein said right cylindrical wall molding
portion is formed adjacent a peripheral edge of said optical insert.

17.  The apparatus of claim 13 wherein said non-optical tool assembly
includes:
| a core member having a cooling cavity with a cooling medium therein for
cooling the ophthalmic lens mold after injection molding, said core member
removably secured to a second mold plate of said injection molding apparatus;
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a core menber having a cooling cavity with a cooling nmediumtherein for
cooling the ophthalmc lens nold after injection nolding, said core nenber
r enovabl yweeeawmss7s0 a second nold plate of said injectipom/usedodion4s
apparatus;a non-optical insert renovably secured to said core nenber at a

| ocation spaced fromsaid cooling cavity, said non-optical insert having a
first nmolding surface for formng a surface of the ophthalmc |ens nold
opposite the optical surface; and a stripper nenber annularly di sposed on
sai d core nenbera nontoplisak insert demovébly seasiuyed toreaid adie nogmbaabha dogatien nol d

fromsaid non-optical i.nsert. after. injecti di t.her eof .
advancenentSp@FeEJIf%nsﬁqlﬁqp%? '“WH&Y’. S%L@. E%’ﬁ%pgg%ldbggﬂsmaﬁﬁiIaaﬁ'%??n)dg\wgr ein
sai d cavit ysurfaeg fandomaihg & lsuifage lof tRelsphthighiicders mMoleppbbité dhey optivakect ed
to said nold cavity for allowing nolten resin to be injected into said nold

cavity wherBUrf@cec@nén nol ding the ophthalmic lens nold. 19. An injection

nmol di ng appar at : ] i ki I WSS R idheRd for
form ng an opht ﬁ?thpée{%@%gﬁgpﬁggrﬁﬁgﬁh%@é&g% PeerSm%Dunt ed {Hgsgln
associ at ed tbi fostiblgolethgleathee ophthaprmicc lEnst owld ifreseisaid eopvagitical insert alter o

said nold nenber, said tical toal, insert havin .ol din rface wth an
opti cal qualmePgo'? mﬂq‘%'ﬁgﬁﬁsEeq?HBP'a&‘é‘¥?ﬁ°‘?@“&ﬁp° %'&ﬁﬁmp@zﬁlm%{ﬁpéHform ng a
peri pheral edge of said optical tool insert; a core nmenber nounted to an
associ ated second nol d pl ate opposite the associated first nmold plate; and

a non-optical tod inkg appaiisdGRiFblAMNNEreln spid gavity ingane said stepper

nonopti cal | i - i i i !

surface of E@%Pgﬁﬁégﬁ“@ﬂegﬂ‘ﬂg@’f?ﬂ%@o% ?%gﬁﬂélﬁf%ggg%rz%w%@q?ﬁeencti on
mol di ng appesmttabedhjectesl intdidnaidcavityavideninjectivomadingdbé dpbipaintialensnser t
and said non-%pti cal insert together forma nold cavity shaped to nold the
nmol d secti dA®%" 1. A nethod for forni ng an ophthalmc |l ens, conprising the
steps of: providing an apparatus for injection nolding an ophthalmc |ens

mol d havi ng L . : : L
19.  An injection molding apparatus for forming a mold section which is

subsequently used for forming an ophthalmic lens, comprising:

a mold member mounted to an associated first mold plate;

an optical tool insert removably mounted to said mold member, said optical
tool insert having a molding surface with an optical quality finish that includes a right
cylindrical wall forming a peripheral edge of said optical tool insert;

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 non-optical molding surface for forming a surface of the mold
section opposite the optical surface.

20. The injection molding apparatus of claim 19 wherein said mold

member, said optical insert and said non-optical insert together form a mold cavity
shaped to mold the mold section.
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an optical surface and a non-optical surface opposite the optical surface,
wherein the apparatus conprises: a) a non-optical tool assenbly for formng
t he non- opDI2e@d073a76f ace of the ophthal m c | ens nold andpam/uspiosoaisss ool
assenbly in opposed relation to the nonoptical tool assenbly that together
therewith forns a nold cavity for formng the ophthalmc |lens nold; b) the
optical tool assenbly including a cavity ring renovably secured to a nold
plate, said cavity ring having a cavity ring nolding surface; c) an optical
tool insert havi2dg arA omthedforfoirdingearsaplithaknichens @onhpnisingthe sigps lof
optical surface of the ophthalmc |ens nold, the optical tool | rt.
renmovabl y secur GPJOY'S“ %%Qﬁfﬁg]srff’ﬁ&le%‘r%? rH?“E‘%?%ﬁW@?'W'ﬁ%ﬂséﬁ&amk’lng

nol di ng pordr eticall stifiec®Bhd @atorBp it Susdté @Epoéieé tfedoptiiahs@mdcel wiresrepher al
edge of the optical nolding surface, the right cylindrical wall nolding

portion extB@@PREraUd SORMN®ES] y per pendicular to said cavity ring nol ding
; . wher ei . ; : A : :
surrace erein,said, g@?-gﬁﬁ?an?cﬁ@reds%mﬁ@%rﬁr@ﬁﬁ%@e néﬁ-o’oﬁ%ﬁ%ﬂhﬁ&e BRiH N9

t he ophthal mc | d se cav r enov e nol de
opht hal m ¢ opbithblmiokensheckdandl armeptigal tag! assexibiynip egposedhrelatibnite tirehon-

S o e A2 RN L SR e S i B el e
| ens for necbpamﬁgﬁq& I&stmoldf;‘e met hod of claim?2 1.

b) the optical tool assembly including a cavity ring removably secured to
a mold plate, said cavity ring having a cavity ring molding surface;

C) an optical tool insert having an optical molding surface thereon for
forming the optical surface of the ophthalmic lens mold, the optical tool insert
removably secured to the cavity ring; and

d) a right cylindrical wall molding portion of the optical molding surface
formed adjacent a peripheral edge of the optical molding surface, the right
cylindrical wall molding portion extending substantially perpendicular to said cavity
ring molding surface;
wherein said method comprises the steps of:

a) injection molding the ophthalmic mold section in the mold cavity;

b) removing the molded ophthalmic mold from the mold cavity;

c) matching the ophthalmic mold section with a mating ophthalmic mold

section; and

d) cast molding an ophthalmic lens between the ophthalmic mold

sections.

22.  An ophthalmic lens formed according to the method of claim 21.
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