SYSTEM DEVI CE, AND METHOD FOR PRODUCI NG THI N PLASTIC
LENSES PRIORITY This patent application clains
priority fromUnited States Provisional Patent
Application No. 60/622,834 entitled SYSTEM DEVI CE,
AND METHOD FOR PRODUCI NG THI N PLASTI C LENSES, whi ch
was filed on Cctober 28, 2004 and is hereby

i ncorporated by reference inits entirety. FIELD OF
THE | NVENTI ON The present invention relates generally
to the $ESTERG DEVICE, ANDWMETHOIS FORSPRODECINEGS,

such as thin plastgyINPERSTIC IRNGRYS for electronic
devi ces, nedical diagnostic equi pnent, consuner

i ndustrial appliances, autonotive conponents, and

ot her applications. BACK ND_ OF THE | NVENTI ON I n
today's el ectroni c age, ctronic devices (e.g.,
wi rel ess phones, personal digital assistants, audio
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n devices are typically produce
andBihRgeBynine6fp patedyhieRGefife in_ﬁt@tdﬂtﬁét?@ processes. In
nost applications, 'it is desirable for such |ight
transm ssion devices to be inexpensive, inpact and

scratch resistant, optically clear, and

di stortion-free. AELDWOETHRINVWNEION produci ng such
light transm ssion devices Is the mnagenent of
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tran¥AEBS16R dedices) suble asratif (pladtici1enses b dihilows docaectsdriie d8vices,
which is the residual effect of the nolding process.

medigal dipgrosticaguipmente cpmum@rindustrial appliances, automotive

components, and other applications.

BACKGROUND OF THE INVENTION

In today’s electronic age, many electronic devices (e.g., wireless phones,
personal digital assistants, audio players, etc.), medical diagnostic equipment,
consumer industrial appliances, automotive components, and other devices
include display screens that are protected by thin plastic windows or lenses. Such
light transmission devices are typically produced using injection molding or
extruding processes. In most applications, it is desirable for such light
transmission devices to be inexpensive, impact and scratch resistant, optically
clear, and distortion-free.

An important issue in producing such light transmission devices is the

management of stress in the fabrication of the device. Stress is basically force per
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material, the |l ess permanent the stress, and this
relationship is the nodulus of elasticity. Stress nay
be i nduced during the primry phase of fabrication
(e.g., through the nolding process, including the
injection nold) and also in ancillary and/or
downstream processes (e.g., through introduction of
chem cal s and/ or nechanical treatnent of the device).
Sonme stresses nmay be relieved after fabrication, for
uni® 5 AP e rtaﬂﬂﬁﬂg gah@ﬁ&?@hbﬂ Ot maferialisSicth A1y maudéd Stress,
process, the sults of stress are nostly “permanent,
whidhl ie sise feskiab affertyf shie meddinglprefespr dbe swre slastic the part or
i ntroduced. Stress, particularly undefined and
matesisbithe &1ss permanenidhe plyessonngh thiy relationship Sihe modulys of
1 functional material. An exception to this as an
ea%%%ﬁble may be a "scribed" part (i.e., a part with an

| NtgRdsk %21 be/indRicE @ dusiRg tHE plilirghast befebrichaén (e.g.,
allows the part to be broken at a certain point as a
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Vi SCOS oes not change w e in shear rate
fabfithtaom, fai @ample ®eopitaatneaaling. dn apdhjpotbon miohding pirecass, the
rel ati onshi p between shear rate and viscosity. In the .
reseltoof stigsa ane mostly peenarentannlgsne pecondarksess relief process is
. . viscosity. Decreased and consistent viscosity is an
nty Cﬁ‘iti on that shear rate increases. Shear stress is
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flow ng ‘at différent speeds. Nomnal flowrate is the
undésirableaihenyifuiat el enatetial. rAsh axdepdion tb dhisps ensxample may be

,drops, Mdlds with varying flowrates caysed. by.the
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Stresses in the light transmssion device is

mitligateir ofri gevitenti@nale stresggence

Polymer flow is non-Newtonian. Newtonian flow behavior means that the
viscosity does not change with a change in shear rate (flow rate). Since plasticis a
polymer, there is a relationship between shear rate and viscosity. In the flow
dynamic, increased alignment decreases viscosity. Decreased and consistent
viscosity is an indication that shear rate increases. Shear stress is the stress caused
by internal layers of molecules flowing at different speeds. Nominal flow rate is
the flow rate obtainable with relatively low pressure drops. Molds with varying
flow rates caused by the runner geometry introduce pressure variations and/ or
drops that change the varying internal velocity and speed, thereby inducing stress.

One problem that can be caused by uneven molecular orientation or

internal stresses in the light transmission device is birefringence. Birefringence
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-2 occurs when the lens material has nmultiple indices
of refraction. This causes beans of |ight to travel
at different velocities, which can produce a rai nbow
effect when the lens is viewed at varying angl es.
SUMVARY OF THE | NVENTI ON I n accordance with one aspect
of the invention, light transm ssion devices, such as
clear plastic | enses/w ndows for use in electronic
devi ces, nedi cal diagnostic equi pnent, consuner

occlu Pﬂ%ﬁh& 'ﬂzi‘é 1eAR PAdt8 18 5rs frdi&es OF TEPAEIHNS ' Thidéises
ot her devices, are produced through an

beanny efdighine eanpl askifferentwldicitigs,onhichaaniprgd peeox masbow effect
whi ch the conventional runner systemis elimnated. In

whgg thy lean éevigived aANanABS 2B8ISect of the inventi on,
nmol di ng equi pnent and processes for the nanufacture
of conpact discs and the |ike are | everaged to
produce |ight tSEREVARY OF THEIDBSENTION onpact disc
nol d may be nDdlfled or otherw se configured mﬁth t he
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|nJect|on conpression nolding process. A hol ogram

diapnbsiic equmpment, gom;mn@r indigfiri appbwes,mtgmpgge cgmponents,
decoration or tu i n-nol ded in
ancﬁ%&@éé%‘rc% ats Prodtces it ot tieg Eppos B epfon MBI or
iDL i ISRl N W aBbtaed, |
f orinexasidatice withrahahdralspegtiofahe hh@huopﬁma)lchﬁgtet[nqugént and
the core bl ock of the nDId The Ienses are separa ed

processas fqrethermaamﬂawmcqomnaéﬁ diseanpl dhe like prg lgverage

d
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label, image, graphic, digital code, RFID tag, or other decoration or feature may be
in-molded in the molded product. A first de-gating process (i.e., removal of the
residual sprue) is preferably performed with the molded product still in the mold,
for example, using a hole punch that operates through the core block of the mold.
The lenses are separated from the molded product, for example, using a
machining process.

In accordance with another aspect of the invention there is provided a
method for producing light transmission devices. The method involves forming
the molded product using an injection-compression molding or coining technique,
removing a residual sprue from the molded product, and separating each light

transmission device from the molded product. The light transmission device
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transm ssion device fromthe nol ded product. The |ight
transm ssion device -3 nold may include an outline of
a product geonetry including a center bar (with
center sprue/ hole) with one or nore attached |ight
transm ssion devices. A hologram | abel, inmage,
graphic, digital code, RFID tag, or other decoration
or feature may be in-nolded in the nolded product,
for exanple, by including an appropriate stanp or
mofd H?ary iROIRRREYutihd b QFI’&E‘J b6methhenéTRENRY f@fer@baqwith
I nvoFve various finishing processeS, such as
cent@t spirié fadleowitheomatar myoreatiiched highintgandmission clediines e A
wi t h anot her aspect of the invention there i rovi ded
holggramyabel; ipagensranhic digh) cede HEKIL) @t o ofbar fgearakon of
I Qc 0 C ' : :
feaﬁlrﬂgec%? be IS e '?R(I_)lﬁg(lq IESB duct, for eRaih P @ﬂ including an

on-conpressi on no col ni ng-techni que,

appropPitd Wampl & YtHedtom St witlimthdimold! The niptheldiatay also
and separating each I'i1ght transm ssion device from

invohe veolade dingshitg processes, sudhias metalizationi enatingyand pHaying.
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ransm ssi on device may al so i1 nclude or nore
using dhtihjecdn-t@naptessivon muktlinger aeinirlg tezlaniqan, reounting g residual
and printin features. In accordance with another, 6 |
sprae e the moﬁted pipsivct grdiseprrating eaely iphkransipisaiogdryice

f i ngli i ssi.on. deyi.ces.
frophePacide el dhe AR AR UG ey Hitudg one gr ore
in-@lFedXeBfilfes, Then 88Y hblogph@ClabeBYmhHE | geaiEhie/ digtl ¢ddeeRFID

of a product geonetry including a Center bar (with
tagrenother dpraratiti befeabrteh Therdigh traneméssiom destieaimiay gihgo include

transm ssion devices. The cavity block and the core
on%@wr%aidlﬁpﬁelef&ahﬁesa SH&I as ﬂljtﬂl\é@ﬂ% Coalfng, ABAFEtS
feaRfr?Q.UCt is formed using an injection-conpression

nol'di ng techni que. A hol ogram | abel, inage, graphic,

di dintaboriadee with &dthg: aspectasfithe irdentivatthere ispréddedr e
may be in-nolded in the nolded product, for exanple,

appmyratusdbupiatcing hghtrteansnission dgwisesr Thg apparatus includes a
mold having a cavity block and a core block. The cavity block may include an
outline of a product geometry including a center bar (with center sprue/hole) with
one or more attached light transmission devices. The cavity block and the core
block are placed in a molding machine. The molded product is formed using an
injection-compression molding technique. A hologram, label, image, graphic,
digital code, RFID tag, or other decoration or feature may be in-molded in the
molded product, for example, by including an appropriate stamp or other
component within the mold. A residual sprue is removed from the lens assembly,
preferably while the molded product is still within the mold. Each light

transmission device is separated from the molded product.



conponent wthin the nold. A residual sprue is renoved
fromthe | ens assenbly, preferably while the nol ded
product is still within the nold. Each |ight
transm ssion device is separated fromthe nol ded
product. -4 In one particular enbodi nent of the
invention there is provided a nethod for producing a
light transm ssion device involving introducing a
l'ight transm ssion device nold into a nolding
Machy fie pdrASutht SiboHIABNBIIRE HVeHEYh Eere Wprbvided A hétRod
i ntegral® runner in substantially the sanme plane and
for pirdbduciag b dighn traabiyssidned sdneinwalving hitoddhessg atighhe
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f eahtREr felited eRboAiMEN ) pridf fo injecting thd @blten plastic into the
transm ssion device, such as a hologram The stanmp

molrhy stempanagebe indrodycgd dntesthampold) (Thestamp ingluded an aser

arrangement of pit art features for producing at least one optical reference in the

molded product. The arrangement may include a plurality of pit art semi-circles
and a pit art caret. The stamp may also include an arrangement of product-
specific pit art features for producing pit art in the light transmission device, such
as a hologram. The stamp may be formed using a substantially conventional laser
beam recorder used to produce stamps for information discs. Generally speaking,
a hologram, a label, an image, a graphic, a digital code, an RFID tag, or other
decoration or feature may be in-molded in the molded product.

In other related embodiments, metal may be deposited onto the molded
product. In an exemplary embodiment, this is accomplished by introducing a

selective masking within an application metal deposition machine, aligning the



beam recorder used to produce stanps for information
di scs. Cenerally speaking, a hologram a |abel, an

i mge, a graphic, a digital code, an RFID tag, or

ot her decoration or feature may be in-nolded in the
nol ded product. In other rel ated enbodi nents, netal
may be deposited onto the nolded product. In an
exenpl ary enbodi nent, this is acconplished by
introducing a selective masking within an application

molled ro?ﬁ_@@ﬁi the Ak tdBEY BRiorfinh SMihB GsinGhe abledBH Sbptical

product 1 n the netal "deposition machi'ne using the at
refdreact indhe nojidéd ptod uctf digmnee thersetdetivenlaskihgow it dbe molded

aligning the selective masking with the nol ded .
progisti e seleqiivegpasking Qe IFR&ITSES &‘%‘Sé’f‘ﬂ]&ego sadugion, which

6P 0 ey b B o e o

prodiuetl Utite mbiRdprodedt Mag BecillighBy i theamie@i @dpbditibh enachine
nmet al deposition machi he wusing at |east one of a

using etizastaale of efeedanirakreferemce pnd enloptistlaietarencerformed in the
| the nplded product. In other related enbodi nments,
molded; Reduehat i ngs may be applied on the nol ded
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invention there is provided a system for producing a
may g Iptrirttecos the siobdedipridet,ifoc éxenplg, wsihg gistamp with UV ink.

transm ssion _device np] d having. i.nt l, ; i
subsERstiea pRgticiar embedinemet shginkerHon Spe fspIavATsda

J L tqhi . Jj . 1SS .
ool BBk BRI DL B8 SRR fsion
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into the nol'd, and conpressing the nold to forma
subsindielly thoshne mﬁrtbicgnems the light transmission device; a molding

machine for receiving the light transmission device mold, injecting molten plastic
into the mold, and compressing the mold to form a molded product through an
injection/ compression molding process; and a separating machine for
mechanically separating the light transmission device from the molded product.

In related embodiments, the molding machine may be a substantially
conventional injection/compression molding machine used to produce
information discs. The separating machine may be a CNC machine, laser, punch
die, or other machine programmed to separate the light transmission device from
the molded product.

In other related embodiments, the system includes equipment for forming a

stamp having an arrangement of pit art features including various optical



i njection/ conpression nolding process; and a
separating machi ne for nechanically separating the
light transm ssion device fromthe nolded product. In
rel at ed enbodi nents, the nol ding nachine may be a
substantially conventional injection/ conpression
nmol di ng machi ne used to produce information discs.
The separating machi ne nay be a CNC nachi ne, | aser,
punch die, or other machine progranmed to separate
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invbRARE pﬁmﬁ&ﬁ@’ d Stafiip substraty, férntihp @eieri¢ pit art with alignment
features in the stamp substrate, the alignment features including a pit art ring and
a pit art box, centering the stamp substrate in a punch machine using the pit art
ring as an optical reference, and punching a keyhole in the stamp substrate such
that a center line of the keyhole is aligned with a center line of the pit art box.

In another particular embodiment there is provided a device for use in

injection/ compression molding of light transmission devices including a substrate

and a first arrangement of pit art features formed in the substrate for producing at

least one optical reference in an injection/compression molded product.



features in the stanp substrate, the alignnent
features including a pit art ring and a pit art box,
centering the stanp substrate in a punch machi ne using
the pit art ring as an optical reference, and
punching a keyhole in the stanp substrate such that a
center line of the keyhole is aligned with a center
line of the pit art box. In another particular

enbodi ment there is provided a device for use in

| nj ecti on/ CORPEE BHKRIFATONOIPTHE DRAWIREGEM Ssi on
devi ces inctuding a subsirate and a f1i1rst arrangenent
of it art feature%_forned in the substrate for
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mold of FIG 2, with the core bl ock nmoved into
blopk mavedtiptonprdximity veidly theycaylitydlock, in aecwosdaraecgithianh an
d| nent. of the present invention; FIG 4 shows a
emgP é)glﬂil%ﬁ%ﬁse% B°%he nold of FIG 2, with the
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to dlbow tge molter plastic ftal 6ullys fill theicedaty, by agrordance with an

embodiment of the present invention;

FIG. 6 shows an exemplary lens having a clear window surrounded by a
metallic decoration, in accordance with an embodiment of the present invention;

FIG. 7 shows a first alternative embodiment in which there are three lenses
in the mold;

FIG. 8 shows a second alternative embodiment in which there are four
lenses in the mold;

FIG. 9 shows an alternative runner system that facilitates separation of the
lenses from the runner during the second de-gating process;

FIG. 10 shows a stamp in accordance with an exemplary embodiment of the

present invention;



nmetallic decoration, in accordance with an enbodi nent
of the present invention; FIG 7 shows a first
alternative enbodinent in which there are three |enses
in the nold; FIG 8 shows a second alternative

enbodi nent in which there are four |enses in the
nmold; FIG 9 shows an alternative runner systemthat
facilitates separation of the |enses fromthe runner
during the second de-gating process; FIG 10 shoms a
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present invention; FIG 14 is a logic flow diagram
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thE’E@ngEent ﬁtl on. DETAI Fn‘-} ga%lc%ﬂ go}ll&g’é:sségna[hght

trahéﬁﬁfs@fo‘n%vﬁé IﬁBIduhg §?§t€in~°1§' | RPordBMECRSth(dh ScemplhBnses/
w ndows) for use inh electronic devices, nedical

emﬂbdgnmttof t¢hepraspneinivention.

DETAILED DESCRIPTION OF A PREFERRED EMBODIMENT

In embodiments of the present invention, light transmission devices (e.g.,
lenses/ windows) for use in electronic devices, medical diagnostic equipment,
consumer industrial appliances, automotive components, and other devices, are
produced through an injection-compression molding or coining process in which
the conventional runner system is eliminated. Instead, the runner becomes an
integral part of the molded product. The integral runner is typically in the same
plane, and has substantially the same wall thickness, as the molded light
transmission devices. Such an integral runner application virtually eliminates the
pressure drop or differential created by conventional runner systems, and
therefore allows for an oriented, substantially laminar flow that significantly
reduces stress and adds strength (flexural modulus) to a low molecular weight

material or high melt index (high melt index is desirable for flow characteristics,



consuner industrial appliances, autonotive conponents,
and ot her devices, are produced through an

i nj ection-conpression nolding or coining process in
whi ch the conventional runner systemis elim nated.

I nstead, the runner becones an integral part of the
nol ded product. The integral runner is typically in
the sane plane, and has substantially the sane wal |

t hi ckness, as the nolded Iight transm ssion devices.

SO ﬁlégé}v%% ft@f)ﬁﬂsﬁéﬂ iﬂﬂég{gﬁ; is%%&%%b@é} 10 hoREh4r weight

el 1m es the pre e drop differential created
mateyiabsire eppicaliyabrittien akhosgls tlessharacidristihevi ghidresteni peved by
for an oriented, substantially |lam nar flow that
the dowstepeant mplequian prientatiodss” and adds strength

(fliexural dul I ' " '

or PR OE TR, Sarb iy B, 0Bl et PR Kures
on fHeQRoRIRAMABHAE. STtHeGsit artfeftQrdd @B Mh A JlbSraphiysod@t feature

integrity is advantageous; |ow nol ecul ar wei ght

on thetlight atansmissiary gededs, gnd can alse forh vatigyh optifal references for
.characteristic mght, be tenpered.hy. the | ow styess
oricihe 15F Suliied PPt g A g g A5 SCa e & netal
. e d M n H t n .
e 30 PR AR PLRELST ALY ion
devic@sdgimnth©modddieprddagture on the |ight transm ssion

devi ces, and can al so formvarious optical references
f orA segueased partinglingisdepicpiy amployRs IRy derEq tegace cycle

. finishi . LLi .
timg g R ORT PR G e Raenany e eiERIREAE e priary
runhbSRity bIAIY WeSSitdDin $R\hERS(typieally WailEwhRAiPisARUE the icat

sequenced parting line is typically enployed in order
softienirrggphin®), theedlsy elimivatingdhe fipstaleegadiptg eperation outside of the
characteristics through reduced stress. The primry .
ol inysold galny Paessghred PR A Bl Enp BRI point
: - . . . .
(gt el bRkl bR Ent PG of B8 AABLTDARL Miight

trarhisdigR dedrickdgre tsv?icauy}szaﬂawmbﬂ\ tthe rgAhénQuit®asssond de-
may produce an intrinsic reference point (e.qg.

gatingtprioyess de.gacisingtanhet knifss alfoeseniqappliseipndassi, @rh@t%er
meéIPal:cg(%? prrchretss'). Blpeticlai gll:t]é / or mechanical reference points can be used for
positive location of the molded product during de-gating.

In accordance with various embodiments of the present invention, molding
processes and equipment traditionally used for producing compact discs, data
discs, digital versatile discs, and the like (referred to hereinafter as “information
discs”) are leveraged for producing light transmission devices. As known in the
art, information discs are often produced using an injection-compression molding
or coining process in which a molten plastic is injected into a mold that includes a
cavity block, a core block, and a stamp that includes a predetermined pattern of
bumps (which represent the information content of the disc). The core block is

then compressed against the cavity block under high pressure so that the molten
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transm ssion devices are typically separated fromthe
runner during a second de- gating process (e.g., using
a hot knife, ultrasonic application, |aser, or other
mechani cal process). Optical and/ or nechanica
reference points can be used for positive |ocation of
t he nol ded product during de-gating. |In accordance

wi th various enbodi nents of the present invention,
nol di ng processes and equi pnent traditionally used

Pl PLS, Al BORAG ls, op p i i i
incla@ing tHeqiredétetninedi patteih ofibanm psvesadhelstaorp. pvidutei ng
l'ight transm ssion devices. As known in t

h t
venitilftinmielppmaghined intoconst Qré?PtbrOé&ER:@ﬁ’l%Eloﬁ}gse ppically along the

parlfl e ShieTaR pnaety oDy ik had Bt Baps ¥ Rt Tim e
cav%tﬁgdf?r%?lngzcti@ﬁ‘éhméoﬁ{ 8dsiorfsS ot tid Pokten Plubtia cah &ldy fill the

des a predeterm ned pattern of = bunps (which
cavitg pndsackptessurenincthamoltm plostieistredceda eVHile still i Hee mold,

the graswal s (Hhigh 1 Peteupdosted fmfid qbterst faf e removed
| ast i ) A h .

e BEA LGP Ehol bl Tl o Rt BN Brac

foraht bR iafthbuemsr bf G disie Aftanthe didais removed fiomatheamold, a

hol es machined into one or both of the nold bl ocks )
meta] Iayiet i dgpositedh gnichiie spamped gidejof ske disc aad apalymer layer is

derQaa et e e R hRUEE 1 r et G 308 5 P8 Gesaratighn then
be{gﬂﬁgaqoghggkkp can fully fill the cavity and

ckpressure on the nolten plastic is reduced. Wile
st iThla first &reenpiatylembblimertsif dhe prespnuiavention the savity block

e e Pt g s i
A PR 8, o o
trafnPRibh eIResl aslestibed inl AYRS détail BERMSI Infdttioniconipression

stanped side of the disc and a polyner layer is
molitipg st teidirgyisrused ¢o peadakcel thy enolfled ppeducic i helogmm dabel,

or other decorati i i
image, graphic, digital cogigrkﬁ]%ntagg,hgrnothgre deaé%ezl:lt!ic?rg oxt‘ %a%ur}g rr%yS fe in-

molded in the molded product, for example, by including an appropriate stamp or

other component within the mold. A first de-gating process (i.e., removal of the
residual sprue) is preferably done within the molding equipment, for example,
using a punch that operates through the center of the core block to punch out the
sprue and form a center hole. The center hole can be notched or otherwise formed
with an intrinsic reference point so as to facilitate certain post-processing
operations, as discussed below. After the molded product is ejected from the
mold, further processing can be done on the molded product, such as
metallization and coatings. The center hole can be used to hold or position the

molded product (e.g., on a spindle) to facilitate such further processing. The light
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In a first exenplary enbodi nrent of the present
invention, the cavity block is configured with the
outline of a light transm ssion device geonetry
including a center bar or land area (wth center
sprue/hole) with one or nore attached Ii ght
transm ssi on devices, as described in nore detai

bel ow. Injection-conpression nolding or coining is
used to produce the nol ded product. A hologram | abel,

tr Sion HeFR5 Q¥ee%ilp9.fz&@a o2 ehe ﬁ%ld%dlt PO ulf, aflN@bre

ecoration or ure may be 1 n- nolded in the nol ded
spepifizdllgtfrothahe extetapbar, oftilte imltied ipnodwat, typpallpbyat wmachining
stanp_or other _conponent within the nold. A first
progessg diersgparagedblight transmissignggxice an brprocgssed fyen further.

spr i ref erahl e W thi ' .
oG soRRFE b3t A Sdihind drifulh iy 120, elative to
a tpIERYStInd BEmpaAt dibc 10, iNEccotd ndelvoitlk ah enibodeientidf thee
prue and forma center hole. The center hole can be

presattdheentom. GFieepreidsiet genmedly 190 irteludesiartenterdiag 130 having a
ces i b U8 8Pa PR ke G Aamimion s
150t 4168 189 1€ %@g%ﬁ*@gﬁgcﬁe&k&a{e%wr% 3@@. mol d, further

processing c one on the no product, such as

netHd. Dzhbve A @dss-seotbnalysew biia meldtiaracbmidancawithen
used to hold or position the nvlded product {e.%. on
embodipiandioé the presentiinventian. sThewmpld inelizdesagoss blagk 214pad a

cavify ek TR A R0 B Redth ARG Fp TRy Hace
witﬁﬁ{‘ﬂﬁzrco%g!ac?fiisk hgolaRi HedcRine fwhile the/ fdre Bk 419 idtypically

machi ni process. e separated |ight transm ssion
modatidies manable phite vetisiaedhe vemphordisemolding machineviBhe cavity

the outline of an exenplary, product geonetry, 120,
blogls P24 ingldes the.cavii A BRAKBICE BRYRERY ISR a56he Prorluct

acecor e W e ' - nr
Beien 7o FRE o s EBhs BhniyfifsioRl R, the core block
21038 kypidSliynaxt 43l Polishedl! dhe eaviee blveke204fkludeda sprue 230
substantially rectangul ar |ight transm ssion devices

thradgh wiic 86 moken plaste il injectedtiathte mold he center bar
;ggr&q';'g%g?ms O\é\gﬂlae I(I:lro dsesd_ Sr%%tdcg I%ﬁcla cgrle%%&f 21?) igtr)rllocxlfeldr}nto

proximity with the cavity block 220, but is not fully locked into place, as
represented in FIG. 3. With the core block 210 in proximity with the cavity block
220, molten plastic 410 is injected into the mold, as represented in FIG. 4. The core
block 210 is then fully engaged with the cavity block 220 under high compression
force in order to allow the molten plastic to fully fill the cavity, as represented in
FIG. 5. Ventilation holes (not shown) allow air and other gases to escape during
injection and compression. A hologram, label, image, graphic, digital code, RFID
tag, or other decoration or feature may be in-molded in the molded product, for
example, by including an appropriate stamp or other component within the mold.

A first de-gating process (i.e., removal of the residual sprue) is typically performed

-12-



enbodi nent of the present invention. The nold includes
a core block 210 and a cavity block 220. The cavity
bl ock 220 is typically nmounted to a stationary plate
wi thin the conpact disc nolding nmachine, while the
core block 210 is typically nounted to a novabl e
plate within the conpact disc nolding machi ne. The
cavity block 220 includes the cavity for the product
geonetry, such as the product geonetry 120 shown in

whg,a oﬁé(f(&m%{%{ Plfdd@ct Is'iflfthe S RRs M MK LHDIUCHR St

s typically flat and polished. The cavity
frohl theln@ADfirtvdrydecesaingpande2RMe drhtheugdldediprbdudtesuch as
mol ten plastic is injected into the nmpld. In order .to
mefalligntion arkcaasinged The Hahtranymissiondevisies age sepgrated from the

mof oGP P Bt AL LY E500 i RRen Blbmpiary
light! ansthissibh Qet € haoig Hlestwiddw BuRbaxded by awhétalliche

cavity block 220, nolten plastic 410 is injected into
dedonetior linl acasdamgerwite an et badifedt ofithe pivesend irvengiope k

210 s n fully engaged with the cavity. bl ock.220

BRIt shosbas PR D ey pintodipeiEn VhiPaR e
wafiQua0atiedh b i fieatond Ylith ACFERt b hoombast disptaped
be Abtedwhat the pekeat littentian ésiri 00 @agdimitetiitd tveo light eandnmigsion

and conpression. A hol ogram _| abel, image, graphic,
devitesi nesimelddw, to ray partgjar mumbenet lightdmmsmission devices per

ature i n-nol ded i.n the | ded pro [
mold <R Bet e e B PR Hisssifibe pf Bpompact
dis€OPRY eNowd 4 5P altd@afiPb dmboflithbASih WRicHahéretrd HRee Hight
(i.e., renoval of the residual sprue) is typically
trapanissionelvick? imtlid motdh Fl Bdbdwp acgoond akernative emipodiment
~ After_ the nol ded product is ejected from.the nold,
in whichi{beresre faudighy teaammyssion Aeviges ibe rP(‘}ed pr oduct ,

ARl PSP gy
widdrQHAE the doniBdrdsilr] Yn Pdciige, af ARERHEMIPE S BAAE eSSepaldtethlight

shows an exenplary light transm ssion device having a
transreiasionidenoes Stom thaxdaderar precsely plang the lige sepaating ghem,
it iqaﬁqgsgr (Fa g%:?c tl\{\é ;er‘]su tnrilgee g%dvi\nr.ﬁe r%t boefpetrpe%tlg 's %?gq{t. One way to
alleviate such a problem is to configure the center bar to be as wide as, or wider
than, the light transmission devices themselves. An example of this is shown in
FIG. 9. In this example, the light transmission devices can be separated from the
center bar along the vertical lines.

In a second exemplary embodiment of the present invention, a number of
light transmission devices are fabricated from a more conventional disc.
Compared with the above-described embodiments, in which the mold includes
the outline of the product geometry, the cavity and core blocks in this exemplary

embodiment are more conventional and produce a round, flat disc. The disc is

run through various processes, which may include metal deposition, deposition of
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Wiile FIG 1 shows an exenplary enbodi nent in which
two light transm ssion devices are produced within
the outline of a conpact disc, it should be noted
that the present invention is in no way limted to two
light transm ssion devices per nold or to any
particul ar nunber of |ight transm ssion devices per
nold or even to light transm ssion devices that fit
within the outline of a conpact disc. FIG 7 shows a

proftcjzcﬁﬁl% aﬂht&ﬁ&%aﬁﬁggmaaﬁm I Tha\phiShed IBhErAfdnistibRe

I'Tght  transm ssi dn de |ces%n the nold. "FIG 8 shows

devicsaee Rtkchhhiesliypsépaeatedifnmn ke tlisc, for ekample; hsing asrHC
four light transm ssion devices in the pold. In the

(Cosnpraigriaec NuherigallyiCanteolled), lases, or pwach digmagghing. o

devi ces.are .w,der .than t cent: '

it el bt iRt e bt BRy EBRh g ipmplly BEAF

et RIS Wi W AeNiCl i QInfedtardenidespivaial piaiicsepycific pit
gealoﬁg thelline separating them itl?s Sbgsible ?ﬁgtcpl
art bhehe disal Thagenenjepitiatt is moed bealig theatisg/duxing thghvariayse

fnighieatronpes o oo 14 ahaia Senp POt rcnsror B I HHgmglary

e R AP SRR AL S LA BEREPUR, Wimpiono
inclid@B Yaii66s pit afefeafifes, Gadlubimgseriag a0e2iwithanptedefined boei006,

~ bar along the vertical lines, In a second.exenplan%
semmirditstilaraefererices 4803, aad entetirpieeence dA10. alrnilig eranyple, there are

| ight transm ssi evi c arg fabricat fr
no pistePEAr P e C el R ot Panns S G Rl -
hol SR Be ihdludbd GHEHN EhdBhlink 004! BSe sthh® With|pingrt

of the product geonetry, the cavity and core blocks in
featutesiseplarad iaraypurerhbodchinat which centees therstampiusing themit art

_ produ d, flat di The di ' h
iy 400 aragrodbe Gaisd 0o aplanaralgs PRt Msen el dig BeRifton,

R ol 2 BN OBt e pbpoionds
aligfRENRYh GRé Leht&Ead of 18d pif ALK 00K, SThe Jetiii-civailtarl and caret pit
art E;IKQIQE,S imcscm&%o%;qedig?xggel ‘;:aarl{olu)g ﬁ%?e%ﬁg lplrgéje)sées.

In order to mold the disc, the stamp is aligned within the mold, specifically
by aligning the keyhole 1008 with a corresponding key post in the mold. The disc
is then injection/compression molded, and the center sprue is punched out. The
finished disc includes the pit art features transferred from the stamp.

The finished disc is ejected from the molding machine and is moved into an
application metal deposition machine including a product-specific selective
masking. The selective masking is configured so as to expose only areas of the
disc on which metal is to be deposited (e.g., along the edges the lenses). FIG. 11
shows a selective masking 1102 in accordance with an exemplary embodiment of

the present invention. In this example, the selective masking exposes the outlines

of three light transmission devices. The semi-circular and caret pit art features are
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In related enbodi nents, a specially configured stanp
is used to form generic pit art with various

al i gnnent features and optional product-specific pit
art on the disc. The generic pit art is used to align
the disc during the various finishing processes. FIG
10 shows a stanp 1000 in accordance with an exenpl ary
enbodi ment of the present invention. Anong ot her
things, the stanp 1000 includes various pit art

usefilgcg%aﬁrgﬁ%e bte ighiAGh& nid At epRRRioN thicHin ) @derthe BEld R

sem -circul ar references 1005, and car et
masldhg iealimetionih thedishi Metaldsphen depusited oe exarople, using
product-specific pit art _features,

[ th h
vadinerideposfienimelifationy FI ol o Pased HersHam

could be i e 15Nl ut |
surf g fnd Fght Pl h Aebifs SACbRRD WA 2 ExahaREy
emBbiisher® S HYY Srebéift ifiv@tdbrisi ng the pit art ring 1002,
| ocates the box 106, and punches out the center hole,

t heAfsert mietid deplosition cthe diisctih mastedripto aeentingymaching.0§ppically,

The center line of. the keyhqgle 08.is...alignhed w.th
PrOMSFEVE GHE R TR EPBHieR bR s1drs OfBR ditsodyPigrdy: ontidd of the
dis Fs@oé&'d;]aﬁw éﬁrea,gﬂt&%ﬁtzh Rhé disglid Rl YnESthe behdtSEEk dfQhe

al'ign the disc during the various finishing processes.
dist i coa ekl aridcureld d Other t¥ipes of ¢dutingt dap., asti-dinggrmdntadiiighare)

t he nvld,_;gecifically by aligning the keyhole 1008
canglsthbappligdespondi ng key post in the nold. The disc

sprAet S areHE Qovtee: Tava berr APBHeh e SR e bE B dnvo o
prﬂ]?ﬁ% AladchirRabrpaintihG JPEOAAT RAtdreHS HtedisE &P, usiig UV ink).

shed disc is ejected fromthe nol di ng machi ne and
i s Fitv 8l showsa arossapptiored viem ofidtealomiapted; disoin argetdance

_including a product-specific selective ski.ng. .Th
Wit BRI ATERPA I PEATS LGP @t ISEenion, aues it jre
.. Cop . b . 08
ol e R E BN I Rl 1 g gy o
deputted usi thasklietgvelAagking. ProRtavdccatinigh N36Marek e310 @t yhen
enbodi ment of _thezgresent.lnvenplon. I'n this exanple,
depdsged e Fuallyveprintdd lageeldiddedeporitedut | i nes  of three
i g@h ransym ssjion devices. The sem -circul ! and .
caridG. y is adﬂgl aw shiagram showing exemplary 16gic for preparing a
stamp in accordance with an exemplary embodiment of the present invention. In
block 1402, a blank stamp is provided. In block 1404, generic pit art with
alignment features is formed on the stamp. In block 1406, product-specific pit art
is optionally formed on the disc. In block 1408, the stamp is centered in the punch
machine, for example, using the pit art ring as a reference. In block 1410, the pit
art box is located. As discussed above, the pit art box is used as a reference for
punching out the keyhole. In block 1412, the center hole, outside diameter, and
keyhole are punched out such that the center line of the keyhole is aligned with

the center line of the pit art box. The stamp can be produced using a conventional

laser beam recorded (LBR) that is used to produce stamps for information discs.
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used to align the disc within the netal deposition
machi ne, and the selective masking is aligned with
the disc. Metal is then deposited, for exanple, using
vacuum deposition/netal lization. FIG 12 shows
metal i zed areas 1202 surrounding the |ight
transm ssion devices in accordance with an exenpl ary
enbodi ment of the present invention. After netal
deposition, the disc is noved into a coating machine.
o . 4 :
Ty e VBR 1P R R0 Pl 108 RN AR HRHL 1 S ghiopevglop
a ndd tled isaskdtormaddusé b aickehstainpt. he disc is flipped and
the other side of the disc is coate red.

d o)
t ypd&. 8p isvlagigiew dagram shawingsxg ilpgic ﬂlfPtogiugPr% light

can. al so, be ' fter L :
o OB P S bRl Sp R prsen
inveRE6H.NB BIBEK P502) thd\@aPtik alighed RagherBsldospddificatlyHs aligning

(e.g., using W ink). "FIG 13 shows a cross-sectiona
theieyholefin tthesteorpivithedcatrespondingdeyrpish ethei mpldarin block
1508 R PR G P RS AR Rfpine. n bock
L e R e e E T
ejeced Hiong thelBORliA thakhile, diedist &mlighed ds ithehetdtidepbsitiona

printed |ayer 1312 is deposited. FIG 14 is a logic
mafhipes spesifically ypiagithg semipisraay and giret pHaryieafes &y a

sta LN, accaor e w th an _exenpl at i 0
et B, LE RS EIGR st B PR Al TRl Cf o
15125t Yd @&shsited. Bh Bk 1404 thednehid Mokl 18 e Maltiig machine.
alignment features is formed on the stamp. In bl ock

In Hléae;rL]S]m(;j valticts sptinigh are geposited andsupgd.i nkbeky 1518 wadous
on the disc. _In block 1408, the, st ' I '
e B e i PR Sy R bl are

40N r.ef I | ock 1410, the pit art box
mechau'ﬁ((:)aC ts%gg?a'&g(i %{&%?the &ap

s Scussed ‘above, the pit art box is

us eEi(R36 & 4 Blogk SidainshovatBehé fdevsit cohigokenis@fa light

bl ock 1412, the center hole, outside dianeter, and
trafayission devizepuoldirgisystemdn efcardance with @arpxemplarye of

he K . . .
em{)o imeer%rg)? lt}?e IIJrseséaIlltl i geergtic\)/}ﬁl.tgmong other things, the system includes

molding machine 1606, metallization machine 1608, coating machine 1610,
printing machine 1612, and separating machine 1614. Stamp equipment 1602 may
be included to produce a stamp for use in the molding machine 1606. Masking
equipment 1604 may be included to produce a selective mask for use in the
metallization machine 1608. As discussed above, the molded product with
optional pit art features and/or in-molded decorations or features is produced by
the molding machine 1606 using an injection-compression molding technique.
The molded product is moved into the metallization machine 1608, which
selectively deposits metal onto the molded product using the selective masking.
The molded product is then moved into the coating machine 1610, which deposits
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the center line of the pit art box. The stanp can be
produced using a conventional |aser beamrecorded
(LBR) that is used to produce stanps for infornmation
di scs. -15 Typically, the LBRis used to "scribe" pits
in a glass master that is used to develop a nold that
is used to produce a nickel stanp. FIG 15 is a logic
fl ow di agram showi ng exenpl ary | ogic for producing
light transm ssion devices in accordance with an

rg?&@qyaﬁh s GRTORE mae@fprédn&tp T8RS eidlded w@@&dt%mehrmoved
2, the stanp aligned in the nold,

ints fecprinthag inachinealsl nvhigh pirires kelytms features hetosthampolded
with a correigondln key post int nmol d.. I n bl ock

progagh, Themoldedpradpet isdhn mpvied infey |sra%rar1ﬁgtrﬂae°%% 1914,

PRSIt |
BB GRS 40 1RhP Gk Oy A5 oo
prddiRt. dA§ ﬁldcﬁsseaJ #ok8 oniOdh thBse Matkinegy procdsseemal e optional,
disc is aligned in the netal deposi tion machi_ne,

ands p@@ubnahnnlayhmswhgocmesmny beiemplpyed.aFer e@pplegnangr t

f eqt ures r ef nces...In bl ogk 151Q.. the s Iectlv
exeRRTgPPadinen, ARGV R TACKIng TAgip § uspa {5 Tecelve the
moﬂf&f"% dd%cgﬁgﬁ?ihtegﬂ 1dif H{agﬁﬁlejl%@)é andl o Be Ihéldﬁa\p@gduct

e coatl ng nac Ine. 1In block 1516, various
int6 €&l megdliatendapdsné 260%inch @iordihatddmahoek It §i@;ld be noted
various features are optionally printed on the %&sc.
1p98 or

that mashisier deszbedrwith referance do FéaskKsmay e SERAREMA

h
mag R A En f FnbOSafts B A ikeh pRthiR, 2 P ol @l aoram

tr R SHHSIP R SIBY e vERloth PloceksdsQITbduss@r £Isvaasach a¥ t h
an exenplary enbodi nent oOf thefgresent i nventi on.

starivpimg mé¢thBizatibh ngefingheristysg, emdi focmates of mi@m@ﬁcal and

machlaH f1606 rret%ﬁ i zati opn machj.ne_1608, coati.n
&eILgenses, Can; t‘%“?@ BEME2 1B 2 MU AT ]‘S’(I ng
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uce a use 1nt |ng ne 1606.

mcf\ﬁfel‘%it&lﬁpn%q Wleﬂﬂlﬁﬁéudﬁ%aﬁﬂg el p tlulqgiﬁibstmtmlmsaﬁsenbed
ta

sel ective mask for use in the i zati on machi ne
withgefrence tdildcasidelb. above, the rml ded product with

It should also be noted that the present invention is not limited to or by the
various processes discussed above. For example, the present invention is not
limited to or by the various metal deposition, coating, and printing processes
discussed above. Additional and/or different processes can be employed to
produce light transmission devices with various features.

The above-described processes for molding light transmission devices
using modified information disc molding equipment and processes can have
certain advantages over straight injection molding of lenses. One possible
advantage is that light transmission devices can be produced much more quickly
(on the order of a few seconds) compared to many seconds for straight injection

molded devices. Another advantage is that the light transmission devices can
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optional pit art features and/or in-nolded decorations

or features is produced by the nolding nachine 1606

usi ng an injection-conpression nolding technique. The

nol ded product is noved into the netallization machine

1608, which selectively deposits netal onto the

nmol ded product using the selective masking. The

nol ded product is then noved into the coating nmachi ne

1610, which deposits -16 various coatings onto the

. ooy, i éspt 0

R s R i b
specifitally ®ecaise ahé hgeativhaenpressidn cioldiftgetypidatiy prodecksdess

is then noved into the separating machi ne 1614, = which

strese endnersl vgnguplarulereriemation Shan saABRANHGR tldmites
oG PSP Sy SSHEReAPARy BTBaele e

ona
deedd {tiveilidhe AIBHD MBS £kilEQ aRSHAThABNrPEd andlodydthonFat devices
exanple, in an exenplary enbodinent of the invention,
canebe prsidiucgd ima simidar feshion dytapprepuateanedificatien geepnfiguration
roduct fromthe di ng nmachi ne 1606 and nove the
Of&%FE%@YBP ?“epg? Sthe netal lization machi ne 1608 in

rac i ieBE Ay AP hray e EPRKLEL AR BR BcifiRirms without
deps HAP ddin MRe Hud eSop@ of tha nveationd Jhesleserilomigrabedinsents are to
a larger machine. It _should be noted that various
be gonsidered én all sespsstsPnipay Blusigive gud nof sepficHye-
nmetal lization, coating, printing, and formation of
various optical and nechanical references, can be
enpl oyed generally. Thus, for exanple, enbodinents
descri bed above with references to FIGs. 1-9 may be
nodi fied to include stanping, netallization, coating,
and printing substantially as described wth
reference to FIGs. 10-15. It should al so be noted that
the present invention is not [imted to or by the
vari ous processes di scussed above. For exanple, the
present invention is not I|imted to or by the various
net al deposition, coating, and printing processes
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di scussed above. Additional and/or different processes

can be enployed to produce |ight transm ssion devices

with various features. The above-descri bed processes

for nmolding light transm ssion devices using nodified

i nformati on disc nol di ng equi pnrent and processes can

have certain advantages over straight injection

nol di ng of | enses. One possible advantage is that

light transm ssion devices can be produced nmuch nore
wHiViCHhimed@n the order of a few seconds) conpared to

many seconds for straight injection nolded devices.

Anot her advantage is that the light transm ssion

devi ces_can -17 have reduced birefringence conpared to
1. st raingthod fprpradasing Halht Farsrpission d@%@& '?ﬁe&%? d
because the injection-conpression nolding typically

es less stress and nore even nol ecul ar

or | BNoALLRE 4 Rt tdrishigdibn dejRe nheld iR dlinoddinghhdchitd)ehe
enbodi nent s deScri bed above are tYpicaILy used to
lightrtoahsosissibatevidge mad having aw fritegral runner in gubsiantiglly thegame

artisan that curved. and oth nan-fl at .devi.ces can.be
plafye gnl g bsRial i Semein el ey Rhiesn o it gl FansELiGS
deVIPdi fication or configuration of the cavity and/or

core bl ocks. The present invention may be enbodied in

ot higfecGg @hdlten plasticingd theombld aied aomipressingoine mhaldito fierm a

scope of the invention. The described enbodi nents are
molded produshtliraugl anjinjealion/conpuession MAlAng RIOFeRs: 34t i ve

d . ictivye. =18 i.S. [ i &
ot Rl siiatig the el FaphlisbloPldRAcd Somihe roiged

pnﬁﬁkhOd conprising: introducing a |ight transm ssion
evice nold into a nolding nmachine, the 1ight
transm ssion device nold having an integral runner in

substantially the sarme, | ane and with substantial].
2. ¢ hoAgRTHIOAAFLOTCHIE RrUSEn Lo bRttt ol B Sdnafitle of the

light transmission device geometry such that the molded product includes a

CO.

substantially shaped light transmission device.

3. A method according to claim 1, wherein the mold is substantially devoid of
light transmission device features such that the molded product is a blank from

which the light transmission device is cut.

4. A method according to claim 1, further comprising:
prior to injecting the molten plastic into the mold, introducing a stamp into
the mold, the stamp including an arrangement of pit art features for producing at

least one optical reference in the molded product.
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device; injecting nolten plastic into the nold and
conpressing the nold to forma nolded product through
an injection/conpression nolding process; and
mechani cally separating the |ight transm ssion device
fromthe nolded product. 2. A nethod according to
claim1, wherein the nold includes an outline of the
| ight transm ssion device geonetry such that the
nol ded product includes a substantially shaped |ight
tra ' ' LiRieRah,
- wher SO ACATHAS clam £ R e URGEAnP (el
arr&ﬂgméﬂtsﬁ ippod wesipeifit @it art femtsnes fort praid uring plbhtteni the light
product is a blank from which the light transm ssion
trapfeisgienidevicgt . 4. A nethod according to claim 1,
further conprising: prior to injecting the nDIten
plastic into the nold, introducing a stanp into the
6. MOl Al mdthed Sk@airig'el dstinig, wReif BROLARPtuthepincldtes an
features for producing at |east one oEtlcaI reference
arramgenhento lpitedt fordduning a helogram omghi dighhrepsmissipn: device.
claim4, wherein the stanp further includes an
arrangement of product-specific pit art features for
pro | O si on devi ce.
7 ,%lﬁ?étpgd % lCEzfcr go tlonr%éltﬁgl clai %r ﬁéﬁl%lwﬁéirﬂg n the stanp

foihttﬁbldlﬂ htikast @it ofarticlo rtlabél, pi imagé, afgraphic, a digital

form ng a hologramon the light transm ssion device.
code, and an{RIER tag évtheimglded puodugt- 1, further conpri sing:

i n-nmol ding at | east one of a hologram a |abel, an

i mge, a graphic, a digital code, and an RFID tag in

8. theanplifled a@&&aﬂﬁé to Gainf\1 RHRE ca%! ?%ﬂi gng to claiml,
further conprisi after formng the ol ded product,
r eraftdr fQrmingethe dmxalded produdty cimaving a residual sprue from the

molded product within the mold.

9. A method according to claim 8, wherein removing the residual sprue from
the molded product within the mold comprises:
forming a mechanical reference for orienting the molded part during one or

more finishing processes.

10. A method according to claim 1, further comprising:

introducing a selective masking into a metal deposition machine;

aligning the molded product in the metal deposition machine using the at
least one optical reference in the molded product;

aligning the selective masking to the molded product, the selective masking
exposing areas of the molded product on which metal is to be deposited; and

depositing metal on the exposed areas of the molded product.



nol ded product wthin the nmold. 9. A nethod accordi ng
to claim8, wherein renoving the residual sprue from
the nol ded product within the nold conprises: formng
a mechani cal reference for orienting the nolded part
during one or nore finishing processes. 10. A nethod
according to claiml, further conprising: introducing
a selective masking into a netal deposition nmachine;
aligning the nolded product in the netal deposition

macki [ (PRI . [ £AG&alidhed i
11.MRCA n'{'%ggg agcg)égggt? clailE B twitd}8inORE ntélt ed $rSd ed in

the no altgning the selective masking to
thetrhetahdbéptssitiq madeing usive; atdbast bine of amsdchagicakrefershegand an

areas of the nolded product on which netal is to be
optiraberfpreage farmed iadhe mald PRRAUt on t he exposed areas

of the nol ded product. -20 11. A nethod according to

clai m 10, wherein the nol ded product is aligned in

12.t hea nRdmbd deqRdirlg t1ATBCT) fagthes tdgpaikingeast one of a
mechani cal reference and an optical reference forned

i n pdsitiorohg éak mobdhdcprodiret infa eeatingomacivedindg to cl ai m
1, further c ri sing:. posi.tionj th | ded product
in ‘iaep@é‘é%q%?é?%&ﬂ?ﬁﬁ‘?a%éon qu%r%wgf‘lg?east gne

coating on the nolded product. 13. A nethod according
to claim 10, further conprising: positioning the

13. ol Aeketho@ducsrding o daiat 10)Jurthehéomprising: deposi ting
at | east one coating on the nolded product. 14. A
netpesitiening the mg’ldqslg piedust inc3 geatingmaghingandher ej n

d iti { t | { i ' :
depORiepTtE & Hraof pe eiRRe G i Bl Ao 57 e
nol ded product; curing said first coating;

14. A method according to any of claims 12 or 13, wherein depositing the at
least one coating comprises:

depositing a first coating on a first side of the molded product;

curing said first coating;

flipping the molded product;

depositing a second coating on a second side of the molded product; and

curing said second coating;

15. A method according to any of claims 12 or 13, wherein the at least one
coating comprises at least one of:

a protective coating;

an anti-fingerprint coating; and

an anti-glare coating.

16. A method according to claim 12, further comprising;

aligning the molded product in a printing machine; and
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flipping the nol ded product; depositing a second
coating on a second side of the nolded product; and
curing said second coating; 15. A nethod according to
any of clains 12 or 13, wherein the at |east one
coating conprises at |east one of: a protective
coating; an anti-fingerprint coating;, and an
anti-glare coating. 16. A nmethod according to claim
12, further conprising: aligning the nolded product

2 éﬁ'ﬂfﬁﬂgnét'l tgﬁg C?Egre Gilthe méitiel 7(5.rBH{1@lg at | east one

tureon t product . A nmet hod according
to claim13, further conprising: aligning the nol ded

product in a prrntrn nachlne and printing at |east
17. oneA methed acoondingdoeinetd, Sugherompmsing net hod

di ng. t h
e b Profldilly i Bl M ORI T 0P
Usigfiehtilg 4tqasdt oAl GetfirePoriBNIABIdRd proghier ence and  an

opti cal reference formed in the nDIded product. 19. A
nmet hod according to any of clains 16 or 17, wherein

18 L??ﬁ Rathed ?@@9@%& tRany 36 claisabiBd e bare fg Pl praduct
is aﬁ% neX eﬁ{ ﬁ)a h%ﬂg Pgﬂ\g%c'i@as't dnéof & ﬁtb%héﬂfcbptjeféfence and

ctlon ressi on nol di ng machi ne

an GiSteel taeremt@ﬂuﬁ&d infthe iedlded pgoduwt. 21. A net hod
according to claim4, wherein the stanp is forned
using a substantially conventional |aser beam

19. d| glggqe o ggc%rcti& E)oa%uco C almsm‘l% orqr7 h@lte% ﬁ?eté.tqgast one

feature is printed on the molded product using UV ink.

20. A method according to claim 1, wherein the molding machine is a
substantially conventional injection/compression molding machine used to

produce information discs.

21. A method according to claim 4, wherein the stamp is formed using a
substantially conventional laser beam recorder used to produce stamps for

information discs.

22. A system for producing a light transmission device, the system comprising:
a light transmission device mold having an integral runner in substantially
the same plane and with substantially the same wall thickness as the light
transmission device;
a molding machine for receiving the light transmission device mold,
injecting molten plastic into the mold, and compressing the mold to form a

molded product through an injection/compression molding process; and
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22. A systemfor producing a light transm ssion
device, the systemconprising: a |light transm ssion
device nold having an integral runner in substantially
the sane plane and with substantially the sane wal

thi ckness as the |ight transm ssion device; a nolding
machi ne for receiving the light transm ssion device
nold, injecting nolten plastic into the nold, and
conpressing the nold to forma nolded product through

an J Qi acd | i 8 ligAPHansiBRsR
e R e ARG RN PP DS LighD danerdibsion
devitetbn thanasidedippeductevi ce from the nol ded product.

23. A systemaccording to claim?22, wherein the
nol di ng machine is a substantially conventiona

i nj ection/ conpy.essi on. di A ' . pr.qduce
2. BT O e © A Aoy s SR BIHAE im0
suﬁéﬁ?ﬁﬁﬂg chbiferifiRAl fjbddnRsMbA&sion mbldif@ tach@tteusel:toa

CNC mathine; a Iager; and a punch die. 25. A system
prodauce irdongation disas.m 22, further conprising: a |aser

beam recorder for form ng an arrangenent of pit art

features in a substrate, the arrangenment including a

2020 AL a5 e G 4 s ot

ond&yhole in the substrate using at |east one of the
optical alignment features as a reference. 26. A
syst €MGuowchigieng to claim 25, wherein the stanp is
formed using a substantially conventional |aser beam
recd r @Sed to produce stamps for information

di S£punch die.

25. A system according to claim 22, further comprising:
a laser beam recorder for forming an arrangement of pit art features in a
substrate, the arrangement including a plurality of optical alignment features; and
a punch machine for aligning the substrate and punching a keyhole in the

substrate using at least one of the optical alignment features as a reference.

26. A system according to claim 25, wherein the stamp is formed using a
substantially conventional laser beam recorder used to produce stamps for

information discs.

27. A system according to claim 22, further comprising:

a selective masking for exposing areas of the molded product on which
metal is to be deposited; and

a metal deposition machine for aligning the selective masking with the

molded product and depositing metal on the exposed areas.
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27. A systemaccording to claim22, further
conprising: a selective masking for exposing areas of
t he nol ded product on which netal is to be deposited;
and a netal deposition machine for aligning the
sel ective masking with the nol ded product and
depositing netal on the exposed areas. -23 28. A
system according to any of clainms 22 or 27, further
conprising: a coating machine for depositing at |east
one coating on the nolded product. 29. A system
according to claim28, further conprising: a printing
28. machisysteinaiccprding toanydf demsd 22me27, Eattherscopnprising:
nmol ded product. 30, A met ho?ﬁfor form ng a, stanp for
us ea qaatingjraeahinmfor depgrisiagiat leashprg FRUEE or) thgpolded
t,r ansm ssi on devi ces, the nethod conprising: providing
produgt o substrate; forming generic pit art with
alignment features in the stanp substrate, the
alignment features including a pit art ring and a pit
29. ar tA bpstemcenosting ¢o clain 28 dwpthen bempaising: n a punch
machi ne using. the pit, art ring as .ap optical
" efoPRRERE TSRS tal PHnRBg RS 1<a G featusf Qe melded product
such that a center line of the keyhole is aligned
wth a center line of the pit art box. 31. A device
30. f or A ws@hbd fomfoemiin®a stapgpfurase i injedicti/tgmpiredsiqghmolding of
transm ssion devices, the device conprising: a
lightutagtsmission daviices, the method ¢oBBHERE: of pit art features
for med.ci.n th? subs ratte. for producing at |east one
optRTRXIHPE AR SUPHHAR i nj ecti on/ conpression nol ded
Pr ogpiting gétbric pit art with alignment features in the stamp substrate, the

alignment features including a pit art ring and a pit art box;
centering the stamp substrate in a punch machine using the pit art ring as

an optical reference;
punching a keyhole in the stamp substrate such that a center line of the
keyhole is aligned with a center line of the pit art box.

31. A device for use in injection/ compression molding of light transmission
devices, the device comprising:

a substrate; and

a first arrangement of pit art features formed in the substrate for producing

at least one optical reference in an injection/compression molded product.
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