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* Background
The present disclosure relates to the molding of articles of manufacture.

More particularly, the disclosure relates to an improved core locking assembly that
enables injection molding tooling to be selectively oriented and secured for injection
molding pfeforms or sections used in the manufacture of ophthalmic lenses, such
as contact lenses and intraocular lenses. The improved core locking assembly is
particularly applicable to asymmetric tooling used for injection molding preforms
that are ultimately used in forming asymmetric ophthalmic lenses, such as toric
contact lenses, and will be described with particular reference thereto. It is to be
appreciated, however, that the improved core locking assembly and apparatus
related thereto may have utility in a variety of other similar 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



m xture, disassenbling the nold sections and renoving the nol ded | ens.
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specific molding process prior to cast molding. In this regard, the mold 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, the injection molding tools 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. Thus, for
example, when producing an ophthalmic lens having at least one asymmetric

surface, the mold sections and molding tools would include cor'responding



design of the nold sections. The needed nold section paranmeters, in turn,
determ ne the design of the corresponding injection nolding tools. Thus,
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One example of a lens having an asymmetric surface is a toric contact lens, -
which is sometimes employed for correcting an astigmatism of the cornea. Toric
contact lenses often include a toric surface (i.e., an asymmetrical surface) defined
along a toric axis and a ballast used to properly orient the toric axis over a
corresponding astigmatism of one’s cornea. Another example of an asymmetric

_ lens is a multifocal contact lens. These and other types of asymmetric lenses can
present unique manufacturing challenges, particularly as compared to spherical or
symmetrical lenses, due to their inclusion of at ieast one rotationally asymmetric
surface. One such problem can occur during set-up of the injection molding tools
used to make the mold sections which are then subsequently used to form the
asymmetric lenses.

For example, it has been found that during injection molding of mold
sections having asymmetric surfaces, such as those used for forming toric contact
lens, the flow dynamics of the fluid mold material (i.e., the molten resin used to form
the mold sections) over the tooling assembly’s molding surface varies depending on



used to nmake the nold sections which are then subsequently used to formthe
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mold sectl t%rclal holderrmyWhen the optical insert is removed and reattached (or replaced),
rotational positioning of the optical insert relative to the core member is not likely to
be the same as before removal, thus the rotational positioning relative to the gate is
likely to be different. As a result, mold sections molded before removal of the
optical insert are likely to have asymmetric surfaces that are different than those of
mold sections molded after removal and replacement of the optical insert. It may
furthermore be desirable to align the injection molding gate with any type of marking
intentionally placed on the optical or non-optical part of the mold section. [t may
furthermore be desirable to align a particular feature or marking on one of the
optical or non-optical tools or components thereof with a particular feature or
marking on the opposing optical or non-optical tool or component thereof.

Prior improvements to optical tool assemblies have enabled a threadedly
connected optical insert having an asymmetrical molding surface to be selectively
and rotatably positionable relative to an injection molding gate. However, despite
previous improvements, there is still a need for any additional improvements that

more easily enable either one or both of the optical insert and non-optical insert to



furthernore be desirable to align a particular feature or marki ng on one of
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met hod is provided for injection nolding an ophthalmc Iens nold having an
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associates the optical tool assembly with the selectively rotatable core member, it is
understood that the rotatable core member and associated bomponents thereof
may additionally or alternatively be used on the non-optical tool side of the injection
mold base.

Thus, according to one aspect, an apparatus and method is provided for
injection molding an ophthalmic lens mold having an optical surface and a non-
optical surface opposite the optical surface. More particularly, in accordance with
this aspect, the apparatus includes a non-optical tool assembly for forming the non-
optical 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
rotatably mounted core member and an optical insert removably secured to the
core member. The optical insert has an optical molding surface for forming an
optical surface of the ophthalmic lens mold section opposite the non-optical surface
thereof. A locking mechanism has a locking pin selectively movable between a first
position wherein the pin allows rotation of the core member and a second position
wherein the pin prevents the core member from rotation.
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surface of the ophthalmc lens nold and an optical tool assenbly in opposed
relation to the non-optical tool assenbly that together therewith forns a
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i ncludes a rotatably nounted core nenber and an optical insert renovably
secured to the core nenber. The optical insert has an optical nolding
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cooling cavity Tl\lclcj;bré |¥g to yet another 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 core member mounted to an associated mold plate
of the injection molding apparatus. The core member has a cooling cavity fluidly
connected to at least one associated fluid line of the injection molding apparatus.
An optical insert is separate from the core member and removably secured thereto.
The optical insert has an asymmetric optical molding surface for forming an optical
surface of the ophthalmic mold section. A locking mechanism is mounted to the
associated mold plate and has a locking pin receivable in a selected one of a
plurality of circumferentially spaced holes defined in the core member to set and
lock the rotational position of the core member.

According to still yet another aspect, an injection molding appai‘atus is

provided for forming a mold section which is subsequently used for forming an
ophthalmic lens. More particularly, in accqrdance with this aspect, the injection

molding apparatus includes a non-optical tool assembly for forming the non-optical
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apparatus. An optical insert is separate fromthe core nenber and renovably
secur ed twenreism73sFBe optical insert has an asymetric opriraskosnkosng
surface for formng an optical surface of the ophthalmc nold section. A

| ocki ng mechanismis nounted to the associated nold plate and has a | ocking
pin receivable in a selected one of a plurality of circunferentially spaced
hol es defined in the core nenber to set and | ock the rotational position of
t he core neutiace oActtm@ranihﬂgalmin $and mojabiseation.hék rofapaldy mcaumt'edj epticabiool

| di t ded  f f '
subsequent Po-aiaby B SpESAeE  atruisbR P PteBHeor REenBl; et pgtical,
accor dancetdi| bBsémbly srittelopticARoblassemsitogetiferfermpRAGRItdavity Rsrfomenga
non-optical tool assembly for form ng the non-opticalsurface of the

opht hal ni cthemphifialmic deps dﬁO'dASﬁét"afﬂ ablThenpntigaldtaght assamblyoincluslesndny i s

d t t t t ool
|1 OPRoSe ok fintiific! Botdi ARRIAR!dloet 30 ARTAGOUN ok NABERRL bF e 00
formng t hepbtbiaﬂmml lens neld sectibd opposite the he-oppitacsurfacectheassfe Allbgking

cur  ace. of MAREEBR 1P FRSKG Ris deSilahiSinoApepeied: RS rdhacpuray &

surface th@rr@l%ferénﬂuawkspacé@q{vé% defined m ltmlfbfeﬂa@lynnfo@ﬁﬁéd/aiﬁneau foct
sel ected one of a plurality of circunferentially spaCed holes defined in

the rot at aBegemblyripsat apd Icwéﬂth@ epticaldeeassembly 8 selaefedsetational rasitiaml
tool assembly i ”nacéq%hsgé<§9lllth%‘tnﬂfah8{}?ér aQ@é{;ltt {ﬁ%‘ethba FEBRMAR %emdthgwﬁik/b

anot her . aspect, ormn almclens I's pr
particul ar lgns ||srpramdeddaMoee watticutlehlys mapecrtdanae with) this iaspeat ladhi infpction

apparatus i s provi havi n notlca too se ly for formng a
ohe ot | caMQUS ARPAGRILS 1 GORHER PTG Aehof PatcA] JO8, PREaM fOr B i errb y
in opposed nbﬁléﬁtlbﬁﬂs@r%éé"éf aﬁrbmﬂhalﬁﬁb |ér%)lno¢&%ﬁﬂbérv opﬁe@ ta@nas?é&m5|§l nt ool
assenbly and the optical tool assenbly together forma nold cavity. The

optical t o@ppaggcérﬁiat;on iecthedran-aptical ieclimssembiint Bae benwptisabiop! assenably
optical i ”§ﬁatth%eH@cha?'t8PP%§gén%By Po(g‘eéﬁﬁ rfn e caW Ca{né g@tapbpf&;lt has

an asymetric optl orm ng an op ace of the

opht hal m c asserablyoirt|schest eomotal:qhiyslmeunﬂaael pore opembar amirbacepti@iemsert

opht hal m ¢ ér%g\slamls%casec jtooﬂwei gore member. The optical insert has an asymmetric
optical molding surface for forming an optical surface of the ophthalmic lens mold
section opposite the non-optical surface. The ophthalmic lens mold section is
injection molded in and then removed from the mold cavity. The ophthalmic lens
mold is matched with a mating ophthalmic lens mold section to cast mold an

ophthalmic lens therebetween.

Brief Description Of The Drawings

FIGURE 1 is schematic cross-sectional view of a representative ophthalmic
lens having an asymmetric surface. '

FIGURE 2 is a schematic cross-sectional view of a representative mold
section assembly for making the ophthalmic lens of FIGURE 1.

FIGURE 3 is a schematic cross-sectional view of an injection molding
arrangement having tooling (including an optical tool assembly and a non-optical
tool assembly) for injection molding an anterior mold section of the mold assembly
shown in FIGURE 2.
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i ncludes at 1east one peripheral curve
revolution, such as a torus section.

The representative lens 10 includes a posterior surface 12 and an anterior
surface 14. The posterior surface 12 has a central section or zone 16 that is toric,
i.e., the central zone 16 has a toric surface on either or both the anterior and
posterior surfaces that provides a desired cylindrical correction for use on one’s
cornea. The posterior surface 12 optionally includes at least one peripheral curve
18 surrounding the central toric zone 16. The anterior surface 14 has a central
section or zone 20 that is spherical and generally matched or corresponding to the
central zone 16 of the posterior surface 12 to provide a desired spherical correction
to the lens 10. The anterior surface also has at least one peripheral curve 22
surrounding the central zone 20.

The lens 10 additionally includes a means for rotationally positioning or
orienting the lens on one’s cornea. In the illustrated embodiment, the means for
rotationally positioning the lens is a ballast provided in the lens. Specifically, a
peripheral section 24 has a different thickness than an opposed peripheral section
26 of the lens periphery due primarily to the inclusion of the ballast in the anterior
surface 14. As a result of the ballast, the anterior surface 14 is not rotationally
symmetric (i.e., the surface 14 is rotationally asymmetric). Other means for
rotationally positioning the lens are known to those skilled in the art, including for
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al so inc upos‘cenor surface 12 of the toric lens 10. Of course, surfaces 36,38 can also include

curves for forming desired peripheral curves on the lens 10 and the surfaces 36,38
can be designed to provide a desired spherical correction to the molded toric lens
10. In the illustrated mold assembly 30, mold sections 32 and 34 additionally
include respective cylindrical walls 42,44 and segment walls 46,48 that nest
(without necessarily touching or contacting one another) when the mold sections
are fully assembled.

As will be described in more detail below, each of the mold sections 32,34,
also referred to herein as ophthalmic lens mold sections, can be injection molded
from a plastic resin, such as, for example, polypropylene, polyvinyl chloride (PVC)
or polystyrene, in a full injection molding apparatus. As will be understood by those
skilled in the art, the injection molded sections 32,34 can then be used in a cast
molding process wherein a curable lens material, such as a liquid polymerizable
monomer mixture, is introduced onto anterior molding surface 36, mold sections
32,34 are brought into close association with the liquid being compressed to fill the
mold cavity formed between the sections 32,34, and the monomer mixture is cured
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associates the optical tool assembly with the selectively rotatable core member, it
will be apparent to those skilled in the art that the rotatable core member and
associated components thereof may alternately be used on the non-optical tool side
of the injection mold base.

In FIGURE 3, a mold cavity 50 is formed between opposed tool assemblies
of an injection molding apparatus A, including optical tool assembly 52 and non-
optical tool assembly 54, in which the mold section 34 of FIGURE 2 can be formed |
by injection molding. As illustrated, the optical tool assembly 52 forms the optical
surface 38 of the mold section 34 and the non-optical tool assembly 54 forms the
non-optical surface 40 on an opposite side of the surface 38. The tool assemblies
52,54 also combine to form the cylindrical wall 44 and the segment wall 48 of the
mold section 34.

The optical tool assembly 52 includes a core member 56 rotatably mounted
to an associated first mold plate of the injection molding apparatus A, an optical
insert 58 removably secured to the core member and a stripper member 60 (which
can be a stripper plate or sleeve, for example) annularly received about the core
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di sposed be¢teveore hiwnisdrabt ipostatably 68cared ® the injection molding apparatus A.
Additionally, as will be appreciated and understood by those skilled in the art, the
insert 58 can include tool engaging flats (not shown) for ease of installation and
removal, and the head portion 76 can include retaining ribs (not shown) for
retaining the molded posterior section 34 on the insert 58 when the tooling
assemblies 52,54 are separated after injection molding. As is known and
understood by those skilled in the art, the stripper member 60, which is mounted for
movement relative to the injection molding apparatus A, is used to remove the
molded molding section 34 from the insert 58 after the tooling assemblies 32,34 are
separated by advancing in the direction of the tooling assembly 54 (i.e., to the left in
FIGURE 2) and forcibly separating the molding section 34 from the insert 58 and its
retaining ribs.

The core member 56, optical insert 58 and the stripper member 60 can be

formed, for example, of brass, stainless steel, nickel or some combination thereof.
Alternately, the core member 56 can be formed of a material which has enhanced
heat transfer characteristics, such as beryllium copper (BeCu), for example, and the
insert can formed of a material that is more desirable than BeCu from an
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head portion 76 abuts the distal end 72 of the core nenber 56 when the
insert is fully threadedly received in the bore 70. As will be described in
nor e det awvb 2o@lowg75t he core nmenber 56 is rotatably securped/useosshelssj ecti on
nol di ng apparatus A. Additionally, as will be appreciated and understood by
those skilled in the art, the insert 58 can include tool engaging flats
(not shown) for ease of installation and renoval, and the head portion 76
can include retaining ribs (not shown) for retaining the nol ded posterior
section 34eoviranmemhaybioha58rd/xﬂamdpdim to m:adhi@, aesfeabbomermipﬁel oatin alleysar at ed
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82 i ncl udeandenstdodigy thoskeassldllegicinhe alt, teuhen-optical tool 80 and the water jacket
82 can both be conventionally secured to the injection molding apparatus A. Of
course, as would be apparent to one skilled in the art, the exact design or
configuration to accommodate the tooling assembly 54 and its components, as well
as the tool assembly 52 and its components, will depend on the specific injection
molding apparatus used.

The non-optical insert 80 and the water jacket 82 can be formed, for
example, of brass, stainless steel, nickel or some combination thereof. Alternately,
the water jacket 82 can be formed of a material which has enhanced heat transfer
characteristics, such as beryllium copper (BeCu), and the insert can formed of a
material that is more desirable to machine than BeCu (see above), such as copper,
nickel or tin alloys. In any case, the molding surfaces 84,92,94 can be formed
according to methods generally known to those skilled in the art, such as for
example lathe cutting or electrodischarge machining. Unlike the optical molding
surface 62, the non-optical insert molding surface 84, used to form the non-optical
surface 40, does not require an optical quality finish as it does not contact the
polymerizable lens mixture in the casting process. Thus, the surface 84 does not
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engages a correspondi ng mating surface 88 of the stripper nenber 60 al ong a
parting line 90 to formthe closed nold cavity 50. The water jacket 82
further iwoloebag3svel di ng surfaces 92,94 that form respectrivsedos/ o488 out er
surface of the cylindrical wall 44 and an outer surface of the segnent wall
48. As known and understood by those skilled in the art, the non-optical
tool 80 and the water jacket 82 can both be conventionally secured to the

i njection nolding apparatus A. O course, as would be apparent to one

skill ed i nreiureathe, semii@degaeé ofipslighing as dhafopivalanokling suface B2odhich i he

t ool i ng assenb] 54 ts .component as well as the too ssenbl 2 and
e oo e Oplital SHARRCtL 1w Yer, Some BalisANBET driag nadnay Sl

used. The ?@ (gn;égc@lfohﬂqﬁéguﬁgcérgq the water jacket 82 can be forned, for
exanple, o Ss, stainless steel, nickel or sonme conbination ther eof

Alternately, thA ruanerorfspeke08is daposssl ieswaen the toglingassarabliastizebd and

and the. i nEapY (b RIMEREARG St o nBRef3pan jo 48 HRRAEH ittRER) 1
than BeCu ¢safy vahery hjectinafoRing thepeobld séctionl 34r Intths ilalstieyed ehbodinvientase,

t he nol din surfaces 84,92,94 can be fo accordln to nmet hods generally
known to t NEseINgr 10gcednackutodhe cgw%gﬁgﬁm aé:)&.m% dhergo @%prrﬁﬁd her

el ect r odi scieigearhaiianl i tHJ?lFbif%lo%E%d?F?ﬁ isfiRle (RhdhBmatdiiq 6P IR optids

non-optical” 1nsert nolding surtace , use rmthe no OptIC surface
40, does neurfacen8d.r dharruoper tG0 isyfeamedybyf a firdtichasnet 1@ defimed incihwrtwiater t he

ocs mot r g bE4 Apda et thary TBadBReBR IS SinbR FrePor BPMAERER 1 ace
62 whi ch Iéhglf@plwtth)trﬁ@fmthanﬂ@lt1aml TheWaaeejadket Sdouvay atiditivnaty priuddhang or
grinding may still be r?qc}wred to formthe 1iT:]urface 84. A runner or, sprue

100 is di syRRld@obshquahiarliondey @Hgtr%@%%h'@l esmglsl eavty R0 19 gseaRe E‘HHF\Q:ct ed

to the cavitdctied ol SRS Bn®si n to be injected into the cavity
when inj ectnﬁé(gcn%rm di In the nmol d sect P03ﬁ§34 In the illustrated enbodi nent,

the runner 100 Eonneclmg purposes cthei wateb (ackebd 83 inclpdes acaoting passagedab6 f or ns
the cylindrjcal

e Y ke e gl I BP0 SPa B LG B bt AR ©
defi ned i nfrblecomlihgllines (not shown) on the injection molding apparatus A for cooling the
molded molding section 34 after injection molding. Likewise, the core member 56
includes a cooling cavity 108 spaced from the bore 70. The cooling cavity 108 is
fluidly connected to a cooling passage 110 of the injeétion molding apparatus A.
An O-ring seal 112 is provided annullarly about the passage 110 for sealing
between the injection molding apparatus and the rotatably mounted core member
56 and preventing leakage of the cooling medium therebetween. The cooling
medium of the injection molding apparatus A can be directed into the passage 110
which is fluidly connected to the cavity 108 for additionally cooling the molded
molding section 34 after injection molding. Together, the passage 106 and the
opposed cavity 108 can cooperate to provide balanced cooling (i.e., cooling to both
sides) to molding sections, such as molding section 34, formed in the cavity 50.
As already indicated, the core member 56 is rotatably mounted to the
injection molding apparatus A enabling the core member 56 to be rotatably moved
relative to the injection molding apparatus. To facilitate rotation of the core member
56 relative to the molding apparatus A, a roller bearing assembly 114 is annularly
received about a body portion 56a of the core member 56 and adjacent a radially
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j acket 82 and a second channel 104 defined in the stripper nmenber 60, which
Is aligned wwth the first channel 102. The water jacket 82 can additionally
i ncl ude awvends/7Bsys shown) for allowing air trapped in trheuseddocsssty 50
to escape during injection nolding of the nold section 34. For cooling

pur poses, the water jacket 82 includes a cooling passage 106 into which a
cooling nmediumor fluid, such as water, can be injected or directed from
cooling lines (not shown) on the injection nolding apparatus A for cooling
t he nol dedextendingofisreye portiod 46kl cbfetheionjrecmémbermSﬂéciﬁcalM, kenicller beheingor e

mber 56 includ I d fr h . 70. Th
ool i ng cagPagyal s poskNisd Fiabl Pbine nge sl ngen (o da dradlionat e
i nj ection HBilé%llriﬂséerB@? %hHsoe‘Meéﬁ the rflafhgasmhoﬁ%%b' én@&tﬂé’irﬁ@&@f‘ﬁk‘ikﬁﬁ y

about the passage 110 for sealing betweéen the injection nol'ding apparatus
and t he roappalatys Aount ed core nember 56 and preventing | eakage of the

o adueca can THEGRA SR, aRIEmBRCY |4 AlRE Wik Kydeter it 6 S HGR bERERL 0,
t ]gt the cavi 118 ahd& éﬁdﬁoﬁtﬂdlbéh@?ﬁm yirfgm ilostrated erlmlb@kﬁdwsml tdertgrLse@tgaﬁng 3:1
T08 can ot Rsanduohsd b e e e pndsrsant washers 1 a0 e EseRce | dus)
to ol di ngosRetbN8sHe adseni qlﬁ@b.&@ﬁﬂh@rba% oferYdT%ﬁ df‘Ehé B@re%éh%aér%

As al ready | ndicated, e core nmber 56 I's rotatably nounted
i nj ection ﬁalralarugeetp;ilae anolding apparatusgAt HRotatiee ofding eoresmenabereds atlawabl y

noved rel ati P, rotation
o 'the. cor oo Poafion i@ el ho BB A ehsBardet Mine b e g
assenbl y 158, riefativertoltine molding @ﬂaedatabmwrﬁctb@mbblwrdtamél@@sm‘bntrfgeoﬁmée
menber 56 and %E%acen a radi a extendlqggflange portion 56b of the core
menber . SpASYMMELN¢ OIJiRG SHERERPZ HiskOSRY thieeRHEKIYE ko the MeidingiapRaitsr war d
of the flapge portion 56b (in the direction of the optical insert 58) and
bet ween the flange portion 56b and the injection nolding apparatus A The
ge p j g app
rol l er bearing Aswotatisinal ockingmoeanieis provided onihe irjectiononoldingapparatussfi ng

L1 ord o RS CRAT B0 e [ eha BB BB s MBS e
presence molding apparatus. In the illustrated embodiment, with reference to FIGURES 3
and 4, the rotational locking means includes a locking mechanism 122 having a
selectively movable locking pin 124 and a plurality of circumferentially spaced holes
126 disposed on the core member 56. The locking mechanism is mounted to the
molding apparatus A and the plurality of circumferentially spaced holes 126 are
positioned to be selectively alignable with the locking pin 124 for receipt thereof to
rotatably lock the core member.
More patrticularly, the holes 126 are defined in a proximal end 128 of the
core member 56 and are radially positioned so as to be alignable with the pin 124
as the core member 56 is rotated. The pin 124 is moveable between a first or
retracted position wherein the core member 56 is allowed to freely rotate and a
- second or normally, engaged position wherein the pin 124 is received in one of the
holes 126 for rotatably locking the core member 56. The locking mechanism 124
can include a solenoid for controlling the position of the pin 124 and a bias
mechanism, such as a spring (not shown), for urging the pin toward the engaged
position. In this configuration, the locking mechanism 124 normally Llrges the pin
124 into the engaged or locked position (i.e., into one of the aligned holes 126) to
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of the roller bearing assenbly 114 aids in the ease of rotation of the core
menber 56 relative to the nolding apparatus A Rotation of the core nenber
56 al | owswobestd7esval positioning of the optical insert Pp8r/Ush@soesesect ed
to the core nenber 56, relative to the nolding apparatus A which enabl es
rotational positioning of the asymetric nol ding surface 62 di sposed
thereon relative to the nolding apparatus A. A rotational |ocking neans is
provi ded on the injection nolding apparatus A for selectively |ocking the

r ot at i onal rgieinithé coreomentlzerdd ia awmmmnt%taftiehatorimltaﬁnn ard heh acfuated,
apparatus. In the illystrated enbod mnth r f o FJ. 3 and 4
P he ot aleRER et TS e et (rreC P i 4 e istirnd Roshon Healowy

sel ecti vel thaavrahembeocks tbddtatedto aperifiel dedited notatiorral bﬁéﬂﬁbﬁéﬁ%'tﬁé' y
spaced holes 126 di s osed on the core nenber 56. The | ocking nmechanismis

mount ed t oiliupiaied &mbedigiitr heuareamfgeentiab space BﬁM%ﬁfbﬁdJ@P%Uh@'@ﬁéR@ulal |y
spaced hol Eﬁﬁ%@;ﬂ{eep.m%wmﬁ%ere&}eb@tﬁshSFés'tge \évéh .ﬂﬁﬁ%h?er%th%lé enot

| ocki ng pin recei pt rot at € core ne Mor e
parti cul ar psecigehealignezswitR éhepm t2d, ianddhereby apngnxhcmin withl thie 8ntered hele:or e

nber 56 and ) || t d b th.the.pi
154 as the cor o AatibEe SopteddEmnRBESe Shuin e 2t e POfBametnaBim IoR, "
first or reghhawe @é‘nﬂi!jlﬁ'ealt@ncdvhﬁﬁmldbté h/ﬁtﬂt@ﬁ@ m]eem{ nRSiding appaarms Aofdrreel y

rotate and a second or normally, p03|t|on wherein the pin 124 is
recei ved i RUtpsesof tnﬁié:a’e@lébe;s U$@ theé@%@mpuﬂ 124ckenin theengsged pesitien 56.

The | ocki ngrt heg?é}kéqééaésugﬁ ). R @ime%?%o%lﬁﬂnlcgﬁm E bé&? rpﬁgpl own) |

position o ‘bl 'as nec an sm’ su prin
for urgi ngah teieq:tnualtfevedrahd/betcenga’gals gfothietinj@ctioh moldirg appénagw Al i Dhe the

| ocki h 2 | th d24 th d. or. | ocked
bosi t1an ( POBMUTGAtEd gty of Hhe dkine B GRBD At By NSHE TS IBlseioRamber
56 in a copidiRg |§nétaéttémededqnh@mretplﬁrs Rtfe réta@éteafﬁdsﬂronduhérem ihedoreg

nmechani sm noves or retracts the pinto the retracted position to allow the
core nmenmbemesgperdbis a'bmde@ rotats. specific, desired rotational orientation.

ot ob L Lol EERe] R Tbraibl LR TEER Yl pRARECASH R Abag e

t he ent er etletwdan baingabtatably fixed in a selected rotational position (i.e., when the pin
124 is received in a selected hole 126) and being rotatably moveable for movement
to a selected rotatational position (i.e., when the pin 124 is retrac;sed). More
specifically, the pin 124 is normally received in one of the holes 126 to rotatably
lock the core member 56 in a desired and/or specific rotational orientation. The
optical insert 58 can be more easily installed, removed and/or replaced when the
core member 56 is rotatably locked, as it can be considerably more difficult, if not
impossible, to install, remove or replace an optical insert in/from the core member
56 if the core member is free to rotate. Often, however, when installing an insert,
such as optical insert 58, into the rotatably locked core member 56, the threaded
connection therebetween leaves the rotational position of the insert 58 at a random
rotational location relative to the core member 56 and the injection molding
apparatus A. , ‘

Should the random rotational location of the insert 58 not be desirable, the
solenoid in the locking mechanism 122 is actuated to retract the pin 124 and allow
the core member 56 with the insert 58 secured thereto to be freely rotated. It can
be desirable to rotate the core member 56 and insert 58 to rotatably position the
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precisely aligned with the pin 124, and thereby align the pin with the
entered hole. As will be appreciated by those skilled in the art, the
| ocki ng mwohaes/ess7i24 can be configured to conmuni cat e wcrhustévsoissect i on
nol di ng apparatus A for purposes of indicating the status of the | ocking
pin 124 (i.e., in the engaged position or in the retracted position). In
one enbodi nent, comruni cation can occur through an electrical feed and/or
to controls of the injection nolding apparatus A The conmuni cated status
of the | ochsyrgmeiic maidihgsusace 76 otthelinsert 8t Forgxamnpleinsoind aplications,

att enpt ed en the S |n the retracted,.position el n,.the core nenber
26 1 o a1 ol Prefefislu Aatel the b Ak bR RuttaBh 78" i SteBi et LT oo
the i nsertdé&ré@pbﬁt@@wbﬁvb Rethee étebﬂ]mﬂeéalis’ﬁm@ﬂbw teaimids f fRRd aedlgd

in 124 is received in a selected hole

rotational p05|t|ong&. , when t 599

126) and belgrialdnisc interghe ABVEY 135 OMeR apRmetrs molding utrceofGvariesnal
position ( e, r‘?aféee pi n
124 is nor!rjra immrq@cel V%t?ﬁ@r&ﬁ?‘nélam@ él?m es ﬁ%i%lyﬁgggé){ﬁg?}a% &&1 fﬂthﬂg core
menber 56 nmldintaiemalaﬂnmmmgfrmpegaté|1@Orcoftthemaxridingcappanamsuhn The opti cal
insert 58 can b e ea in I renoved nd/ ced when the
core menter o6 TUTPIE cia ot YeteRited thEord FERSa S8 hetsBy e Hryintric
difficult, siiffac®76l BROSSERIDE td @. éélé&t@ki' podifs \SRicA ad BRGHiforAivheRdih @Rk

i nsert |n/fromthe core nenber if the core nenber is free to rotate.

Of t en, howevdace (fds deﬁgwrnahggearvvlthﬁ@ gates1h wcepnutbmdq&*r@drnosﬁsm,. nt o
the rotatafly,} ﬁk&d ﬁ‘éJOSIetfflﬁ(ﬁ)?;]’% é%}séd‘%vﬁ.&f %@@ 5, Bt ;%gﬁhgf’&f ‘t#@ﬁS@.ﬁh&een

| eaves t he rotalona e | nser m r ot at I ona
| ocati on r mlexhanisnt $22 tteungertbe pemb%tt fav@vaechand hﬂeo thg aliginedror claisdstiwlappar at us
A. Shoul d andom r ot at i onal i nsert 58 nf gge de rabI e,

Che ool enoltEey fesstuid s Hie susiBar 554%r GBoRR RO Bt , ThE Aind2A
124 and al t&yainBen &8s %e@f@beholéelzsfd? d&ﬁﬁnh@é%ifatléﬁalsléé!dhgdidrlhgrlﬁ}éétlbﬁ be

freely rotated. It can desirable to rotate the core nenb 6 and insert

58 to rot amamlipggbhe mlﬂ seetion dnin theccaydithg surface 76 of the insert 58.

o ea B oo T BGHL Al ndSpOSFLESL AR BB LR YT

gate 100 bawaesmbddimehtsy @bummslys noddifi¢ations ramiddalterations will occur to others
upon reading and understanding the preceding detailed description. Forexample,
other rotational locking mechanisms may be employed such as a clutch plate or
other friction-type mechanism. Also, the locking pin may extend radially inward
toward the core member or the core member may instead be provided with one or
more retractable pins that engage selected holes or cooperating detents positioned
thereabout. It is thus intended that the exemplary embodiment be construed as
including all such modifications and alterations insofar as they come within the
scope of the appended claims or the equivalents thereof.
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material injected into the cavity 50 over asymetric nol ding surface 76
vari es depending on orientation of nolding surface 76 relative to flow

di rect i onrwofoddiarssdsnol d materi al enanating from gate 10@cwfustévs/onsbsli ng
apparatus A. Wth the pin 124 retracted, the core nenber 56, and thereby
the asymmetric surface 76, are rotatable to a selected position, such as a
position wherein the surface 76 is desirably aligned with the gate 100.
Once in the desired position, actuation of the solenoid is ceased which
al |l ows t heCEAIM8g of the | ocking mechanism 122 to urge the pin 124 forward
and into the aligned or closest hole 126 thereby re-securing the core
menber 56 fromrotational novenent. The pin 124 remains in the selected

hole 126 for coptinuad arpeta?étuew.nlgeﬁbnrmo|dmglélﬂopmmﬁmcq@n§mm B8ctdn t he
nol d section 34 in the cavit he exenpl ary enbodi nrent has been

descri bed having uaam’c@ﬁbéum‘apaamd arnqm@etl(@%ﬁuefaﬁeﬁmeSItmtheowlo;ﬂ surface,
nDdlflcatl pﬁﬂ alteratlons wi |l occur to others upon readi ng and
understandlng e preceding detail ed description. For exanple, other
rotational |ocka ngnrrqﬁimahtmsmblye‘oefqvmhy@mesmmmpﬁcai stirfaicelofthet e or

other frictig nmechani s , the locking pin may extend radially

i nwar d tovx%ﬁ’wﬂ?fﬁ‘g'gi%'?%”\?zqrﬁ%& e core nember may instead be provided

Wi th one or norgy bﬁhééﬁ%@b&@eﬁm irf B%oﬁwmwﬁﬂoeﬁ.@%h%;ﬂea%&ooperatI ng
detents positioned thereabout is thus intended that the exenplary

enbodi nent agsenakly shattegetherithrrewithfgrmas B raldrcavityifer ieamirw\@eaomw alrr@f: ations
| nsof ar asleh?%olﬁé’s{é%@w{%aob'ﬂgalZBBPgss%fmtﬁlgﬂw ci’eeé“ded claims or the.

equi val ents there n-appar a I'nj ection nol ding an
ophthal m ¢ | ens nol dasetatalsin ncauited cere menlss| surface and a non-opti cal

Sasensly For™t orm noak Relisa it RtV abhr sruSt IS kaid cOmRBIAA Saidng. ol d
section; and anoes d|rrelerttm.nqa§ﬁaﬁmaumadm@mewe%mp@ oStz

non-optical tool assembl together thérewith forns & nold cavity for
form ng the ophsuréace ef themhﬂwlm@l@asmid sealien oppeYitd theawin-egtinalb| y

I ncl udes: surface; and
a locking mechanism selectively operable between an
unlocked position and a locked position, wherein when in said
unlocked position, said core member may be freely rotated,"and when
in said locked posifiorg said core member is in a selected rotatably

fixed position.

2. The apparatus of claim 1 wherein said locking mechanism includes a
locking pin and circumferentially spaced holes defined in said core member for
receipt of said locking pin when in said locked position.

3. The apparatus of claim 2 wherein each of said holes is positioned to
be selectively, individually alignable with said locking pin by rotating said core

member when said locking mechanism is in said unlocked position.

4, The apparatus of claim 2 wherein said holes are defined in a proximal

end of said core member.
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a rotatably nounted core nenber; an optical insert renovably secured to
said core nenber, said optical insert having an optical nolding surface for
form ng awmoapdsizad7ssurface of the ophthalmc |lens nold pettusessoppesite the
non-optical surface; and a | ocking nmechani sm sel ectively operabl e between
an unl ocked position and a | ocked position, wherein when in said unl ocked
position, said core nenber may be freely rotated, and when in said | ocked
position said core nmenber is in a selected rotatably fixed position. 2 .
The appar at us 0b5. cl ailThe lapgeraiisn of @iaim 6 cwherpimesasichiocking noéchdedsm isoaki ng

i d circunf tially s d.hol es. def.i ned i. i, d f
Pecernt of SSRMG kpfy beRRERER 1 iing iptee soBoth i a7 S9enRbBastaR at us
of cl ai m 2ypaesigisBidaHA MBS bs At iR defedled bhb R aPIiralilydf Srdihfererttially

individual ly alignable with said | ocking pin by rotating said core nenber
when sai d BRRehRPlas defined i said caresmembarepditberebydock said care meehesiua at us

tclaim 2 : , . . . _ _ .
mener 5. - iRy Rxe pBsin? i otk Bbon Ak AbI B e o 3thied" ©
sol enoi d- atuckingepinl, ¢ola netraited tpwsitispto atjowi tatiors af dajal corenmamisset tended

position wherejn said pin may be received in a selected one of a plurality
Selefisiofg/iocizhpediting

of circunf les defined in said core nenber and thereby

| ock said core nenber in a rotatably fixed position, and novabl e, upon
actuation of said sol enoid-actuated | ocking pin, to a retracted position to
al l ow rotation 8f sailbec@pparaiudepf teain s&| atheseinr seid i loakingpo3echanisme.

The appara : L i i I C i | cat he
posi 1 on opoalinicesd e pBRofi ot 3 ookl H AR IR Riekinde o
prevent i njrechinentorpredemignjsiction seoldingaetiémsaigilockisg pim is & daitlifirsttpasition. i on.
7 . The apparatus of claiml1l and further including a roller bearing
assenbl y di sposed adj acent said rotatably nounted core assenbly to

facilitate 7.  The apparatus of claim 1 and further including a roller bearing
assembly disposed adjacent said rotatably mounied core assembly to facilitate
rotation thereof.

8. The apparatus of claim 1 wherein said optical molding surface is a ‘
rotationally asymmetric molding surface.

9. The apparatus of claim 1 wherein said core member includes a bore
having internal threads which are threadedly engaged to threads on said optical
insert which is received in said bore.

10.  The apparatus of claim 9 wherein said core member defines a cooling
cavity spaced from said bore into which a cooling fluid is directed from cooling lines.

11.  The apparatus of claim 1 wherein said optical tooling assembly further
includes:

a stripper member annularly received about said core member and
moveable toward said non-optical tool assembly for removing a molded ophthaimic
lens mold section from said optical insert.
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rotation thereof. 8. The apparatus of claim1l wherein said optical nolding
surface is a rotationally asymetric nolding surface. 9. The apparatus of
claim1l whereisn7sasd core nenber includes a bore havi ngprcmtseenalostsbs eads
whi ch are threadedly engaged to threads on said optical insert which is
received in said bore. 10. The apparatus of claim9 wherein said core
menber defines a cooling cavity spaced fromsaid bore into which a cooling
fluid is directed fromcooling lines. 11. The apparatus of claim lwherein
sai d optical todRi ngThespparatuswf claém 1 wbemiiesaidaneldrdayﬁwis shwapest todorml ar | y

received a out and nove e ftowa tical  tool
nesenbly 1 O peliBofmt s BRiLas sRR ARSI e Biel SEa8 PO Horn oy
optical insert.12. The apparatus of claim1l wherein said nold cavity is
shaped to formthe ophthalmc I ens nold as one of a posterior_ |ens noid or
an anterior |end3nol An ingction melding: ?Eﬁﬁrﬁﬂlsdfloﬁéo@ﬁbﬁraamgj seetigrowhiohgs a

mol d secti ggeﬂﬁﬁﬂg 393@1@@9&%&4 4n %ﬁ)ﬁgﬁhﬂfc IEﬂé aéh 8%%&%@”8 Sulisds

havi ng an i on nDI app conpri si ng:
a core nenbead inctioabioldimgappadatus comprissngsi at ed f| rst nold plate; an

optical tool insert rermvabl nt ed said core ai.d optlcal
tool insert havPfgramemd ?%wﬁpﬂpﬁg@ﬁqﬁ%s@%tgﬁ?bﬁ%ﬁﬁ Rigte: qual ity
finish for fornbng)p@iaaprabl m@brt&éﬁi‘o%althouh@drfels@@%ﬁé PBmber] 9441 nY
mechani sm nounted to the associated first mold plate to allow toggling of

sai d core RBHeARltoqliinsers hpvingAn asymmnedic melding suﬁam wifhtareeplicl geelien
being a fixedy f@?#o% @daﬁ%bﬂ&?l = ace%'tﬁé%lgggc .al ternate selected

rotati onal posi al” tool” nmoun 0 'an associ ated second
nmol d plate oppoallomm@mea:hsamsmhmumedmthmdasquiﬁéé firstan oldrplatecptalioal

e o s B RLARE 4 4 B oSt Bl oot "
non- opt i cabetvisdn B&ifigEPINHEE elektéd Fotational position and an alternate selected
rotational position; ‘
a non-optical tool mounted to an associated second mold plate opposite
the associated first mold plate, said non-optical insert having a molding surface
for forming a surface of the mold section opposite the optical surface; and
a water jacket surrounding said non-optical tool and mounted to the
associated second mold plate.

14.  The injection molding apparatus of claim 13 wherein said optical
tool insert, said non-optical tool and said water jacket together form a mold
cavity shaped to mold the mold section.

15.  The apparatus of claim 13 wherein said locking mechanism is a
solenoid-actuated locking pin that is spring biased to an engaged position
wherein said pin is received in one of a plurality of circumferentially spaced
holes defined in said core member to rotatably lock said core member, and
movable to a retracted position to allow rotation of said core member upon
actuation of said solenoid-actuated locking pin.

16.  The apparatus of claim 13 wherein said water jacket and a stripper
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associ ated second nold plate. 14. The injection nolding apparatus of claim
13 wherein said optical tool insert, said non-optical tool and said water

j acket togetb@ro7Bszsm a nol d cavity shaped to nold the necd/useasioonss 15. The
apparatus of claim 13 wherein said | ocking nechanismis a sol enoi d-act uat ed
| ocking pin that is spring biased to an engaged position wherein said pin
Is received in one of a plurality of circunferentially spaced hol es defined
in said core nenber to rotatably | ock said core nenber, and novable to a
retract ed puarnbeoannglady Ireseived abbuhsail caednember smdbmoveghia towarthsaidn of

sai d sol enqi d- agt uat ed | ockj in. 16. The arat us_of cl ai 3 _wherein

251 d wat or MRABICALIRDT 2sSeREIoF FlnpURo. A Mo SbRbakiE ea iR fom Sr o

menber and oﬁﬂ&‘@ﬁhéérﬂt@@@i’h@r LRififle " Furidr MAdlyt ncRESE IPbYid flold @8R e

mol ded ophthalmc lens nold fromsaid optjcal insert together define a

runner f I uiglipyingonalien esin to keinieated inte aaidimoldsaviy wheninjeetion realdingihe t o

be i nject e‘i’nélats%cﬁgr%d nol d cavity when injection nolding the nold section.
on.

17. The apparatus claim 13 wherein said core nenber is rotatable to
align said asymmetric nolding surface with a runner defined by at |east one

of said optical ,and non-optical tool. assenblies. . 18. An optical .tool
assenbly for us E}'rn %?\‘ﬁ@éﬂu&?fﬁ:&'m ﬁ%wé‘&ﬁ%m Ifs COSHEMET 3 Fﬂfﬁt-ag’ﬂﬁical
tool assemi ylig® shir Mywimerfd MaldNdg siiPhék GRAtd Rivnef BBRRES by &t Iehst 6he drember
mounted to an associated nold plate of the injection noldi hg apparatus and

havi ng a cé8id erficghandynonteptipaytanhassemblies.o at | east one associated fluid
line of the injection nolding apparatus; an optical insert separate from
said core nmenber and renovably secured thereto, said optical insert having
an asymmetric ofd8i ca%mb@bahgocslws‘sga&)ly dor [EISH in ag injeciion huﬂdiinﬁtaﬁwatwf tge
opht hal m ¢ nol d, section; an ocki ng mechani sm nmounted to the assgciate
o1 ol at o CBRESHEA PTHOP R g eveltic Tay b QAN imoll Serdet od
one of a plcdhrising: of

a core member mounted to an associated mold plate of the injection molding
apparatus and having a cooling cavity fluidly connected to at least one associated
fluid line of the injection molding apparatus;

an optical insert separate from said core member and removably secured
thereto, said optical insert having an asymmetric optical molding surface for forming
an optical surface of the ophthalmic mold section; and

a locking mechanism mounted to the associated mold plate and having a
locking pin selectively receivable in a selected one of a plurality of
circumferentially spaced holes defined in said core member to rotatably lock said
core member in a selected rotative position.

19.  An injection molding apparatus for forming a mold section which is
subsequently used for forming an ophthalmic lens mold, comprising:

a non-optical tool assembly for forming the non-optical surface of the
ophthalmic lens mold;

a rotatably mounted optical tool assembly in opposed relation to said non-
optical tool assembly that together therewith forms a mold cavity for forming the
ophthalmic lens mold, said optical tool assembly includes an asymmetric optical
molding surface for forming an optical surface of the ophthalmic lens mold
opposite the non-optical surface; and
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circunferentially spaced holes defined in said core nenber to rotatably

| ock said core nenber in a selected rotative position. 19. An injection

nol di ng appav@yurss7’sor formng a nold section which i s sebsasu@siobisssised for
form ng an ophthalmc |lens nold, conprising: a non-optical tool assenbly
for formng the non-optical surface of the ophthalmc lens nold; a
rotatably nmounted optical tool assenbly in opposed relation to said
nonopti cal tool assenbly that together therewith fornms a nold cavity for

f orm ng t he ophahatking mMexhaniamh Haviegiadooking ¢ith selectively secdivable icbogdesaan

tri ti ol dj f f f ing.an .gptjcal f . th
opht hal i PLEALY RbP BB plsBenTllishacad RelssletnP 4T A Tale ah Eiustes ngtoal
mechani sm gl idd@embly 6k roratabiy |66 SSibli oftichl tRA diskaRibly iMaRfedébd doiitiveal ity
of circunferentially spaced holes defined in said rotatably nounted opti cal

t ool assenBP§itioB. rotatably | ock said optical tool assenbly in a sel ected
rotative position. 20. An injection nolding apparatus for formng a nold
section which is subsequently used for form ng an ophthal mi c | ens nold,
conpri sing: an 8fti cAn infetionsneldingyapmaratusr for fiornting eopiold aéctian Wainh isf t he
ophthalmc _lens nold; a rot flt abla/ rmunggag nop-opt ical tool. assenbly in
opposed r ePUPseFHENLY Lsed fopiqrming ap QPhalmigepsiAald, CHIRIRBOY: t her ewi t h
forms a nold caéhltdptrbartohpéeéérﬁbrw@r RPMINAHE SptlcnsuiBédlof & shitRamaet i cal

t ool - assenbly includes a non-optical nolding surface for formng a
non- opt i calensunplgee of the ophthalmic | ens nold opposite the optical

surface; and a ' ' hawi } ' i I iV .
receivable in orblce}g{ééftgglypqﬁ ﬁ%fgpw 1 tk:d%?%:oaorlr@ g'gélr?g g’a‘ﬁl@@%&@%’%@lﬂég Sgledf i ned
i n sai d robpticdlltgolransehdily tlatdpgether tHevelith ssremdayndld cavitpfertfomingctkesai d

For for m ngPAielpR: REF MY S8 NoBAIBIEbIIRY e MBbEREEPS SAGYPRIGR an
i nj ection [R)gihgSupRBaTEF f6FmilRY A MdndoptRat Siacebf theWpHBSIRI®Ishs mold
opposite the optical surface; and
a locking mechanism having a locking pin selectively receivable in one of a
plurality of circumferentially spaced holes defined in said rotatably mounted non-
optical tool assembly to rotatably lock said non-optical tool assembly in a selected

rotative position.

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

providing an injection molding apparatus having a non-optical tool assembly
for forming a non-optical surface of an ophthalmic lens mold section and an optical
tool assembly in opposed relation to said non-optical tool assembly, said non-
optical tool assembly and said optical tool assembly together forming a mold cavity,
said optical tool assembly including a rotatably mounted core member and an
optical insert removably secured to said core member, said optical insert having an
asymmetric optical molding surface for forming an optical surface of the ophthalmic
lens mold section opposite the non-optical surface;

injection molding said ophthalmic lens mold section in said mold cavity;

removing said molded ophthalmic lens mold section from said mold cavity;

matching said ophthalmic lens mold section with a mating ophthalmic lens
mold section; and
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for formng a non-optical surface of an ophthalmc lens nold section and an
optical tool assenbly in opposed relation to said non-optical tool

assenbl y,weabes/mesyepti cal tool assenbly and said opticalpctraskodsssadl y
together formng a nold cavity, said optical tool assenbly including a
rotatably nmounted core nenber and an optical insert renovably secured to
said core nenber, said optical insert having an asymretric optical nolding
surface for formng an optical surface of the ophthalmc |lens nold section
opposi t e t he nocastptratdihgsan f gutethalimi¢ dens dvetmeledi sgids apHthajrhichi8ns endléns
nold section_ in said nold cavity; renoving said nolded ophthalmc |ens nold
section fr%‘:r'ﬁtkoélisd nol d cavity; matching said ophthalmc I ens nold section
with a mati ng ophthalmc lens nold section; andcast nol ding an ophthal mc
| ens between said ophthalmc | ens nold sections. 22. An ophthalmc |ens
formed by the mdZhodABfophtlalmipens formed by the method of claim 20.
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