WD 01/ 45896 PCT/ US00/ 33979 1 PRE-CUTTER AND EDGER MACHINE Field of the

| nvention The gresent invention relates to machi nes usef$$'?ﬂs&n§9w

pr oduct YYA0U#5896 spectacle | enses. In particular, the in AN provi des a
machi ne for pre-cutting or edging an optic |ens. Background of the

I nvention After manufacture of a spectacle lens, it is necessary to edge
the lens so 10 that the lens will fit into a spectacle frane.

Additionally, in sone manufacturing processes that use optical preforns or
wafers, it may be desirable to pre-cut a preformor wafer prior to casting
one or nore |layers onto its surfaces injorder to mnimze center

t hi ckness. 15 The majority of current pre-cutter and edger nachines require
the optic, neaning a lens, preform or wafer to be nounted on a block for
hol di ng and positioning the optic. The use of a block is di sadvantageous

in that it nmust be renove f eaNty 453339 ﬁ%@gng process is
conplete. In addition, gR@ {:?2”?32‘ secure toM}% ' ock by an adhesive
t hat must be cl eaned off of the optl c once the operation is conplete. These

20 additional steps are relatively Tglex and thus, relatively expensive
to automate. Conventional pre- cﬁkﬂbo adnveatjen nachlnes al so are

di sadvant ageous in ever al ot her machi nes
require an operator fllf PISSFERt INEPHORJ ﬁﬁfeéga nfaﬁ@nep hh?rr h%a{’r%&}églgﬁ:agn whi ch
I's ineffi %;i)gc%cl@imse%x A B} tiRlar, ARO I &xitidA'P?BViBER a machine for pre-cutting or

edging an optic lens.

Background of the Invention
After manufacture of a spectacle lens, it is necessary to edge the lens so
10 that the lens will fit into a spectacle frame. Additionally, in some manufacturing
processes that use optical preforms or wafers, it may be desirable to pre-cut a preform or

wafer prior to casting one or more layers onto its surfaces in order to minimize center

thickness.

15 The majority of current pre-cutter and edger machines require the optic,
meaning a lens, preform, or wafer to be mounted on a block for holding and positioning
the optic. The use of a block is disadvantageous in that it must be removed after the
trimming or edging process is complete. In addition, the optic is secured to the block by
an adhesive that must be cleaned off of the optic once the operation is complete. These

20 additional steps are relatively complex and thus, relatively expensive to automate.

Conventional pre-cutter and edger machines also are disadvantageous in
several other respects. In particular, current machines require an operator to load and

download the optic at each station, which is inefficient and expensive. Another problem



WO 01/ 45896 PCT/ US00/33979 2 is that traced data is required to cut the

optic to fit a particular franme shape. Furthernore, the eaned
manual | YWOPH58hese reasons, conventional pre-cutting ggt@gp%%gndachl nes

are inefficient and expensive. 5 In addition, it is inportant to maintain
the area in which the optic is being manufactured substantially free from
particles and debris. To ensure that the edging or pre-cutting debris does
not contam nate the nmanufacturing area, these operations are typically
performed in an area separate fromthe optic manufacturing area. 10
Finally, typically conventional nmachines have an optimum cycle tinme of
approxi mately 60 seconds per optic. Thus, nore than one machine is
generally used in order to increase the production rate. It is therefore
desirable to develop a pre-cutter, an edger, or both that 15 overcones

some or all of these disadvantage Bri ef. Desc n of e Draw ngs
Fi gure lisitbataraceg d\ataelwf‘%ﬂmf&ﬁimt‘é%gr?lﬂﬁ %Fty’ tﬁ?rﬁé acRﬁ'{’%lﬁar s él%’pn accor dance
e e aioge LSRN Blieaf FLAUNG. Fol thefe RALSRCSIERIPIE Rl

exenplar§u% rans nean of the machine in Figure 1 while

hol di ng Qrmhé’dgxh maanﬂégzﬁealefffclﬂlﬂaﬁhé@’egﬁde partial top view of one pair of
gears of ransfer neans in Figure 2 disposed about the periphery of an
optic. WD 01/45896 PCT/ US00/ 33979

5 In addition, it is important to maintain the area in which the optic is being
manufactured substantially free from particles and debris. To ensure that the edging or
pre-cutting debris does not contaminate the manufacturing area, these operations are

typically performed in an area separate from the optic manufacturing area.

10 Finally, typically conventional machines have an optimum cycle time of
approximately 60 seconds per optic. Thus, more than one machine is generally used in

order to increase the production rate.

It is therefore desirable to develop a pre-cutter, an edger, or both that

15 overcomes some or all of these disadvantages.

Brief Description of the Drawings

Figure 1 is a top view of an exemplary pre-cutter machine in accordance

with the present invention.

20 Figure 2 is a perspective view of an exemplary single-sided transfer means

of the machine in Figure 1 while holding an optic.

Figure 3 is an enlarged partial top view of one pair of gears of the transfer

means in Figure 2 disposed about the periphery of an optic.



3 Figure 4 is a perspective view of an exenpl ary coarse grinding station of
the machine in Figure 1. Figure 5 is a partial cut-away perspective view of
the deb™WQOE&P&i nnent enclosure with a grinding wheel diSPEE¥FHerein. 5
Figure 6 is an enl arged perspective view of the platformfor supporting

the optic on the turntable. Figure 7 is an exenplary perspective view of
the cleaning and drying station in Figure 1. Figure 8 is an exenplary
perspective view of the scanning station in 10 Figure 1. Figure 9 is an
exenpl ary perspective view of the verifying and notching station in Figure
1. Detailed Description of the Inventilon And Preferred Enbodi nents 15 The
present invention is directed to a machine for processing an optic. By
"optic" is meant a spectacle lens, a preform or an optical wafer. By
"preformt or "optical wafer"” is meant a shaped, optically transparent

article capabl e ofg; ,ferﬁgtair%gsdehgw viewtd afi bkéraplhie doarse gsiading smtiodwi ng a
spectacle lens. 20 Fn the chine of the invention, a controller for
gener at i the ntuehiné &l Figignial s and a platform secured proxi mate an outer

perimeter of a turntable or line, for su rting t [ C LS i ded.
The turntable is rbguteabls@ Rl WHE'aWﬁ%pﬁﬁsg{?‘B? ?ﬂelngquﬁ?’ g%}s Serre é(g];{ween a
plurality of brocesslngnsWikkiisdshd fiRe#RNSe to the control signals
5 Figure 6 is an enlarged perspective view of the platform for supporting
the optic on the turntable.

Figure 7 is an exemplary perspective view of the cleaning and drying

station in Figure 1.

Figure 8 is an exemplary perspective view of the scanning station in
10 Figure 1.

Figure 9 is an exemplary perspective view of the verifying and notching

station in Figure 1.

Detailed Description of the Invention And Preferred Embodiments
15 The present invention is directed to a machine for processing an optic.
By “optic” is meant a spectacle lens, a preform, or an optical wafer. By “preform” or
“optical wafer” is meant a shaped, optically transparent article capable of refracting light

and suitable for use in producing a spectacle lens.

20 In the machine of the invention, a controller for generating control signals
and a platform, secured proximate an outer perimeter of a turntable or line, for
supporting the optic is provided. The turntable is rotatable so that the platform is
transferred between a plurality of processing stations in response to the control signals

generated by the controller. Alternatively, the platform may transfer between a plurality



generated by the controller. Alternatively, the platform may transfer
between a plurality WO 01/45896 PCT/ US00/ 33979 4 of proc§%§4ﬁgy 5 tions

al ong a YP#&/458fso in response to the controller's signals. ?ﬂ r al
processi ng stations about the turntable or along the line include: 1.) an

i nfeed station for receiving the optic to be processed; 2.) a scanning
station for determning a height of the optic and detecting an orientation
mark on a surface of the optic, or within the optic, and 5 proxi nate the
edge of the optic; 3.) a grinding stati,on for grinding the periphery of the
optic relative to the geonetrical centér based on a sel ected shape recipe
froma plurality of prescribed shape recipes stored in a nenory device or
trace data; 4.) a verification and, optionally, notching station for
confirmng that the dianmeter of the optic conforns w{h that of the
prescri bed psirapeng satiqus akong, a gt ialsaan Tegponse %%G@Pﬁ@nﬁrrﬁslﬂﬁ% nﬁ’aﬁﬂlwﬁl mar k
10 on the edge of the ground optiG: 5 L.ean a RV :af4on; and
5.) an oRepeEsanS SelpTorLe R ppdnins 158 Hele® ) o e RPuRiH fof

recipe” is.d thEc R bA PRI s d; P56 .eaRINg stalondsi delermgininge Ieiht of the a
desired ¢ %e%m(;ﬁ%{rhecdg’n?i gurgﬁ on i nc?udi ng,n‘gwi thout limtation, a

subst ant iotit yind detectingednl orjenitagiin, mayk apveoiuefaenef thg OPHE.i BHYitIR the QRSISE #ur at i on
that substantially corresponds {o spectacle frane trace dat he Iike,
and C&T_t)inli‘a’flméﬁs‘hisdg%_éétgﬁf’p%z” % ?%%aﬁl%" %ﬁ'§8n9’8$3]t§eeﬁeqp(§%g &rrg%od f or
Pt ooeos O i??el%’&e' 6 tHS b @ricATRe P Basdd ofl aSElelf28 dhapeq¥6ipe Tom Aphufdigy f or
aut onat i CRf y processing an optic includes the steps of automatically
downl oadigfgrdsbebeanshape tipeottose innfreedonyl device ontrace dataj ) evgrifi@tionat i on
using a transfer means_and Ipadinglk{ on ho g turntabIQ glatfo%glsecured

and, optionally, notching station for Confirming that the diameter of he optic conforms

with that of the prescribed shape recipe and, optionally, transposing the orientation mark

10 on the edge of the ground optic; 5.) a cleaning and drying station; and 6.) an outfeed

station for receiving the processed optic. By “shape recipe” is meant the parameters

necessary for grinding the optic to a desired shape or configuration including, without

limitation, a substantially round, elliptical, or ovoid configuration, or a configuration that

substantially corresponds to spectacle frame trace data, or the like, and_comb'mations

15 thereof.

The invention is also related to a method for processing an optic using a
machine as described above. The method for automatically processing an optic includes
the steps of automatically downloading the optic off of an infeed platform at an infeed

20 station using a transfer means and loading it on to a turntable platform secured
proximate an outer perimeter of a turntable or a line. The optic is automatically centered
by the transfer means so as to be substantially concentric with the platform. Next, the
turntable is rotated or platform moved so that the optic is positioned at a scanning

station. At the scanning station, a front surface of the optic is scanned using a first probe



proxi mate an outer perineter of a turntable or a line. The optic is
automatically centered by the transfer neans so as to be pally
concent r MO WHH% he platform Next, the turntable is roté?ﬁﬁi%gg%*gtform
noved so that the optic is positioned at a scanning station. At the
scanning station, a front surface of the optic is scanned using a first
probe WD 01/45896 PCT/US00/ 33979 5 to determ ne an absol ute hei ght of the
optic, while a back surface of the optic is scanned using a second probe
to locate an orientation mark. The mark_may be on a surface of the optic
or within the optic. The turntable is tRen rotated or pl atform noved to
position the optic at a coarse grinding station for grinding the periphery
of the optic based on a 5 selected shape recipe froma plurality of

prescri bed shape recipes stored in a npnnﬁﬁé device, Thereafter, the
t ur nt abl e tosletamminesageabsoluts heightl o thepsipsics whils AbydcurigepBkthe oBHC sHeansht ¢ at

fi i ndi tation, ' i.nal ' [ th
opt i o' 1 s WBUTFeBRLBIPTE o [t crr O phEuBk kB RE R ofthe 17

wheel , fol iRitld fic. Thi ReHnRBIeSE fidnQBtatder Satforir Mabedtol pudition thé t he
periphery(J?Mggrgﬁggy{éﬂﬁgsed on the 10 sel ected %ha e recipe using a

second gr idpdicrag awbesk griadipg sfatomést. grifidimgsbe peraphgry picihagptiobased ong snoot her
than the first grinding %eel ) %}e ordi nar.i liy skill.ed in theaartmovvi |1
recogniZe selegtedishepediage domym PAlitY of PrescTiRgd SHPSFegPeL Y e I 2 BP0 of a
W de variefy. of | 8 ao M irSft el PRATSIM HEVAA6 poditibh e
limtati onafey"gcrgi rﬁlg%gﬁ&(ri(g}?ﬁﬁgmg avi na,g and the {E;%e, and cor?bi nations
t her eof . Tjpiig at b f@enBsidimestafior, héeteiv e finalgrorien obthetpetiphesnobibpaptics | such
edge processing neans, although for purposes, of c%PvenLeT%e tQFbingention
is ground based on the selected shape recipe using a first grinding wheel, followed by a fine
grinding station, wherein final grinding of the periphery of said optic based on the
10 selected shape recipe using a second grinding wheel is performed. The second grinding

wheel is smoother than the first grinding wheel.

One ordinarily skilled in the art will recognize that the edge of an optic
may be edged or pre-cut by any of a wide variety of edge processing means, which
15 means include, without limitation, grinding, cutting, shaving, and the like, and
combinations thereof. Thus, the machine of the invention is meant to encompass all such
edge processing means, although for purposes of convenience, the invention is

exemplified herein using grinding as the processing means.

20 To maintain the grinding station substantially debris free, a cleaning
means is used such as a fluid (e.g. water), air or a combination thereof and which may be
sprayed through an array of nozzles oriented facing an inner wall of a debris containment
enclosure in which the grinding wheel is housed. Once the optic has been ground, the

turntable is rotated or platform moved to position the optic at a verification and,



exenplified herein using grinding as the processing neans. 20 To nmaintain

the grinding station substantially debris free, a cleanin g used
such as évqgld‘lsagée.g. water), air or a conbination thereo%cm#c may be

sprayed through an array of nozzles oriented facing an inner wall of a
debris contai nnent enclosure in which the grinding wheel is housed. Once
the optic has been ground, the turntable is rotated or platformnoved to
position the optic at a verification and, WO 01/ 45896 PCT/US00/ 33979 6
optionally, notching station, wherein the dianeter of the optic is checked
to ensure that it conforms wth the sekected shape recipe and, optionally,
a notch may be defined in the surface in a position corresponding to the
orientation mark. Then the optic is downl oaded, noved to a cleaning and
drying station, wherein the optic is loaded on to a 5 cleaning platform

housed within a cl eaning containnme ncl I il:e i ed
cl eani ng &PﬁpaﬂmﬁfChgﬁgﬁtﬁWr glhfrﬁgﬁgf) faf:ne?ez%sfﬁ%ﬁ %{Cégclkeg%% %‘ggﬁﬁghﬁgans,

such as aif.g ?ms%iﬂ?ﬁ‘je&gleueﬂisﬁlape(?éciﬁe Wﬂbbﬁ@iﬂlg‘a hdreh ey bawdfinddan dheeani ng
platform r?gy D€°rotated about a center axis of the cleani ng .cont ai nnent

encl osur e shfaéh ¥ 4 pesitipt darrespending iorth¢ ogersgtion mark. odren¢he @ptdinl oaded from
the cleaning platformand noved to ap outfeed stati Fi i a top
vi ew of a dovefieadedgmered 1 a ?@W%ﬁﬁ@r&?ﬁ% maﬁgn{)w ?{elngg%%é’gfalﬁg%ld\%\n&? & t(lf %e
present_inyentio Leh i i@ a8 RMBTdneidbure e Widle i@flatadin tpt i C |
by necﬁ%nﬂ:%Wuﬁﬂgﬁg?ﬂgH?“%%}g%$§§§ﬁgnﬁ%ﬁght of the J%tic and an orjentation
mark  proxidmig ddheaiedan eatiobire tiepdptc;is Qibjecterd t & ¢Heanipe meansowek B8 AF.C2 or

secentric cller;nirnzl f?l;[iél,oonr ; é)ombination thereof and the cleaning platform may be rotated about a
center axis of the cleaning containment enclosure to dry the optic. Asa final step, the
optic is downloaded from the cleaning platform and moved to an outfeed station.

10

Figure 1 is a top view of a preferred pre-cutter/edger machine 5 in

accordance with the present invention which: 1.) locates the geometrical center of an
optic 1 by mechanical means; 2.) detects the height of the optic and an orientation mark
proximate the edge of the optic; 3.) cuts the optic concentric or eccentric in relation to

15 the geometrical center to a prescribed diameter; 4.) transposes the orientation mark on
the edge of the optic to the new edge; 5.) cleans and, if necessary, dries the optic; and 6.)
verifies the diameter of the optic. Pre-cutter/edger machine 5 includes a transfer means
10, such as a mechanical arm or robot having a pivot arm 102 and a gripper 103

including two fingers 104, as shown in Figure 2. To increase efficiency, the gripper may

20 be multi-sided, preferably two-sided, so that it is capable of grasping two or more optics.

In Figure 2, transfer means 10 is connected to the pivot arm 102 by a

mount 105. An opening means, such as air cylinder 106 is used to open and close the



15 the geonetrical center to a prescribed dianeter; 4.) transposes the
orientation mark on the edge of the optic to the new edge; ns and,
i f neces¥W&Y/45¥bies the optic; and 6.) verifies the diangFgﬁﬁ%wg#hi optic.
Pre-cutter/edger machine 5 includes a transfer neans 10, such as a
mechani cal arm or robot having a pivot arm 102 and a gripper 103 i ncluding
two fingers 104, as shown in Figure 2. To increase efficiency, the gripper
may 20 be multi-sided, preferably two-sided, so that it is capable of
grasping two or nore optics. In Figure 2, transfer neans 10 is connected
to the pivot arm 102 by a nount 105. An opening nmeans, such as air
cylinder 106 is used to open and cl ose’the WD 01/ 45896 PCT/ US00/ 33979 7
gri pper by displacing the fingers 104 in a horizontal plane with respect to
one anot her about the periphery of the optic 1. Each finger 104 term nates
in a pair of gears 107a, 107b. 5 Figure 3 is an enlarged view of one pair

of the ggﬁf, er H) TRsplabfhiblthe fingas ed4 irbbartizante plaee withgespet torone appthee 1. As is
shown in gure 3, during manufacturing of the. optic |. and tolﬁggate t he

i nj ect i oabomlthié peyjphtyaafshe optigrhy Epeh fager il terpyat é?iaﬁﬁgrc{‘i}gﬁrst &% optic,
as is well_known in the field. Because of the flats 1 a, use of a

convent i A& gripping device would result in an inaccurate determ nation of
the center of the optic 10 using the gripper. The gears 107a, 107b in

accordance with the present invention are designed to $ch iﬁ%ﬂ% ditect
the center of the diire3iyarespeeed vievoe! anepafrofihe geass 1473, {5 PR |

BT, SR B 0% 1 9Bt STthablcigirhecl i vo
optic 1 and to degate the injection molding, flats 1a may be cut into the periphery of the
optic, as is well known in the field. Because of the flats 1a, use of a conventional
gripping device would result in an inaccurate determination of the center of the optic
10 using the gripper. The gears 107a, 107b in accordance with the present invention are

designed to accurately detect the center of the optic irrespective of the flats 1a. In

particular, spring loaded pins 108a, 108a’, 108b, 108b' extend radially inward relative to

the periphery of the gears 107a, 107b.

15 By way of example, Figure 3 shows pin 108b contacting a flat 1a. Gear
107a contacting a portion of the circumference of the optic 1 without any flats has a
greater diameter than that of the gear 107b contacting a portion of the circumference of
the optic 1 with a flat 1a. The gears work dependently of each other. Therefore, gear
107a after contacting the outer circumference of the optic 1 without flats 1a, will prevent

20 the other gear 107b from being drawn closer towards the flat 1a. Accordingly, the gears
prevent the gripper from closing in too tightly around a flat portion of the optic, thereby

ensuring an accurate determination of the center of the optic.



15 By way of exanple, Figure 3 shows pin 108b contacting a flat | a. Gear
107a contacting a portion of the circunference of the opt] j ut any
flats hd@OQL“ﬁg%ater di ameter than that of the gear 107b %§H®5@¥%2§ a
portion of the circunference of the optic | with a flat I a. The gears
wor k dependently of each other. Therefore, gear 107a after contacting the
outer circunference of the optic | without flats I a, wll prevent 20 the
ot her gear 107b from being drawn cl oser towards the flat 1 a. Accordingly,
the gears prevent the gripper fromclosing in too tightly around a fl at
portion of the optic, thereby ensuring an accurate determ nation of the
center of the optic. WO 01/45896 PCTIUSOCQO 33979 8 As shown, nachine 5 has
an infeed station 15, a scanning station 25, a coarse grinding station 35,
a fine grinding station 40, a verification and, optionally, notching

station 45, a cleaning and dryi st at.i on . a’%ﬂg g8doshtd on 55. In
operation, initial Ayswrbm%yqeggmrﬁi}d e?/d %?%%’ggéj’gra]&a D %t form at t he

i nfeed station. 15. | t.@r b \eSin¥ine lshRiofADI £ vériitatien and, opabnallyl | y pl aced
on the pioAfFFM W§isgaéé§ %éggﬁlg\té? Tobot or transfer means, Sensors in the

pl at f or MAENRE JeBoR4S) Oeledniidatd dryingrseationi S0t anil anpoutfeed SHIOB SCerfr al

processor 60 Tndicating that the optic has been placed irf eed
st at i on opkbatidny indtmellylan@pHa LS W%@iﬁcﬁ‘éﬁf’ a H?qﬁg)r@eaﬁ?}?eaﬁnfe%?g%%@g(}?- may be

di sposed |ocally in the machi ks8] f gifetm Qfind asepaateed
ef fec? | v@h?’@éﬁ%%y’ftg%?ﬂch%a}éga%&gfﬂaﬁ%icyeps]aség?%géﬁﬁ and anmlggdieﬂ():ati on from

the sensQs; bi@hnstd?en@Rt. Senbérs ibeplittardegenorate osighal thatfiswanssuitied Bh2  a
signal is generated indicating that the optic is rﬁ?d%i ttﬁ blenf e,aosg%?ed_
Tr ansf er remanseritfl picckssor He lmgqat@gﬁh%m prticas e PlREH RS PSS S  at i on
15. In an alternative embodiment, the central processor may be disposed locally in the
machine itself. Upon receipt of a selected effective recipe from the central processor 60

10 and an indication from the sensors that the optic has been loaded on to the infeed station,

a signal is generated indicating that the optic is ready to be processed.

Transfer means 10 picks the optic from the platform of the infeed station
15 and loads the optic substantially concentric on a platform secured proximate the outer
15 perimeter of a turntable 30. Figure 6 shows the platform with a lens 1 held between pads

715 by a pair of vertically displaced support members 705, 710. Upper support member

710 is stationary, while lower support member 705 is displaceable in a vertical direction

by an air cylinder 730. A spring 725 maintains the lower support member 705 in a
closed position with the associated pad concentric with the lens. To load the lens 1, the
20 support member 705 is lowered out of the way, and the lens, while being held by the
gripper, is positioned in contact with the pad 715 associated with the upper support
member 710. Then the lower support member 705 and its associated pad 715 are raised

in contact with the lens. As the gripper picks up the lens it locates the center of the lens.



15 and | oads the optic substantially concentric on a platform secured

proxi mate the outer 15 perineter of a turntable 30. Fig“%%TﬁFQ&Q 9the

pl at f or A Y586 ens 1 hel d between pads 715 by a pair of vertically

di spl aced support menbers 705, 710. Upper support nmenber 710 is
stationary, while | ower support nenber 705 is displaceable in a verti cal
direction by an air cylinder 730. A spring 725 maintains the | ower support
menber 705 in a closed position with the associated pad concentric with
the lens. To load the lens 1, the 20 support menber 705 is | owered out of
the way, and the lens, while being held by the gripper, is positioned in
contact with the pad 715 associated with the upper support nenber 710.
Then the | ower support nenber 705 and its associated pad 715 are raised in
contact with the lens. As the gripper picks up the lens it |ocates the

center of the lens. WO Q1/45896 PCT/ Q/ 33970, & c3Rnihe rotated
until the optic 1 iguﬂ&q}? FKdgtatgd 4 glfco %%I 1nlgS p%gg;g{l%%% as %hown in

Figure 8. At A0 DOFistRtsl Okt (RS scainfnizlstdtioRrash & fig Peotwcad0s stawe thef r ont
surface 8F“FWéﬂ§6??c toﬂgg%g?nine itgcabsglupe hei ght, while a %ﬁﬁond pr obe
900b  SCafisht shigadifithe bpti¢ moddemame ity dbsnluse heightaehile ases98d @EPESP0Re back

surface of, or a mark 5 within, the opti.c praoximte. jt j edge.
| f a sur fsaams theoktif §0 l%é@,anp}ﬂéﬂ@P%WPk gﬁggsf?ar%r{ﬁgg%ékp%;@ ‘?{Jg?gﬁaﬁrfagﬁe )

pref er aw g%ﬁggggon,élrg,&{e%%eg{%h%%r edbd. CIf alsifad¥ Mirkusiied, plefatdgt i ng

appr oxi ers in height relative to the back
surface Qf nldReisoPpriotrusiBhoRer: [FeRembldd0thedrek muvase of theontisy thePAPITEIPct i on

via any novenent ‘neans, such as hydraulic or, pteferabl ir i nder s
905a, 905rpjectnpapprovisiajely Af auqremai/%aaé&“’i‘)d“é‘e%&a fiivgity thechask g%‘i/féé\%ay of a
SEervo rmtc%rtheg %gﬁc. Probes 900a, 900b are moved in a vertical direction via any movement

means, such as hydraulic or, preferably, air cylinders 905a, 905b, respectively, and

10 arranged in a radial direction by way of a servo motor 910.

Next, the turntable 30 rotates the optic from the scanning station 25 to
the coarse grinding station 35. Figure 4 is a perspective view of the grinding station 35
including a grinding wheel 505 used to trim the periphery of the optic to a specified
15  diameter in accordance with a selected shape recipe from a plurality of prescribed shape
recipes stored in a memory device of the central processor 60. Alternatively, the
prescribed recipes or trace data may be stored in a local memory device in the machine
itself or may be entered, for example, using a keyboard or a mouse. Grinding wheel 505
is moved proximate the lens using horizontal and vertical motors 515, 520, respectively,
20 and once properly positioned, the wheel is driven by a motor 510. After the desired
portion of the periphery of the optic has been ground, the turntable 30 rotates the optic
to a fine grinding station 40, wherein final grinding of the periphery of the optic is
performed using a finer grinding wheel than that used for the rough grinding. The



Next, the turntable 30 rotates the optic fromthe scanning station 25 to
the coarse grinding station 35. Figure 4 is a perspective view of the

gri ndi ngve? ew45896 35 including a grinding wheel 505 used tP6THYSOA33TR

peri phery of the optic to a specified 15 diameter in accordance with a

sel ected shape recipe froma plurality of prescribed shape recipes stored
in a nmenory device of the central processor 60. Alternatively, the
prescribed recipes or trace data nmay be stored in a |local nenory device in
the machine itself or may be entered, for exanple, using a keyboard or a
nmouse. Ginding wheel 505 is noved prOf%'Zmate the | ens using horizontal and
vertical nmotors 515, 520, respectively,”20 and once properly positioned,
the wheel is driven by a notor 510. After the desired portion of the

peri phery of the optic has been ground, the turntable 30 rotates the optic
to a fine grinding station 40, wherein final grinding of the periphery of
the opti c stractupeof trerfing guisiing station sresimiar tadhatgharadn Fignead f%ége%%aéif for the
rough grinding. The WD 01/ 45896 P 00/,33979 0 _stadcture of the fine
gri ndi ng rEdNgFtatons pxrephior dhe ‘H‘?g}y dﬁ%ﬁ\‘ﬁ Wd’ﬁiggfvtj}lregﬁfos or the coarse
grinding station, except for the use of different grinding wheels 505. The
particles and debris, for exanple, of polycarbonate nmaterial, 5 produced as
a result of grindi ngThd paridepand drbeis,yfoo Exanmme,ayftpotycarberte enaserid.al |

ST CTEncY of he Tl 1e, a0y UL Lot el estl (AN, ReengOren ol ure.
gt i el no” MR Bk S e R R Bl e, e cer 505,
pl at f or m 7R8ntaiflPclaiwokitgarka by cadap thesiebant miferabhit byewettiog tireedebris
without wetting the optic and grinding wheel. This is accomplished by isolating the
grinding wheel 505, platform 705, 710 and optic 1 in a debris containment enclosure
10 605, as shown in the partial cut-away perspective view in Figure 5. The lip 620 of the
debris containment enclosure 605 mates with the turntable 30 to enclose the optic and
the grinding wheels. While grinding the excess polycarbonate from the periphery of the
optic, an array of nozzles 610 disposed along the periphery of the enclosure sprays air, a
fluid, for example deionized water, or a combination thereof against the inner wall of the
15 enclosure. The ground particles or debris are flushed out of the debris containment
enclosure 605 via a channel 615. Coarse and fine grinding stations 35, 40 may be

confined in a single or separate debris containment enclosures to maintain a substantially

debris free manufacturing area.

20 Thereafter, the turntable 30 is rotated to the verification and, in the pre-
cutter embodiment, notching station 45, as shown in Figure 9. At this position, the
machine verifies the diameter of the optic 1, for example, using a mechanical rolier 1000.

Additionally, in the pre-cutter embodiment, a notch is cut into the periphery of the optic,

at the exact location in which the scanning station detected the orientation mark, using a



10 605, as shown in the partial cut-away perspective viewin Figure 5. The
lip 620 of the debris containnent enclosure 605 mates with the turntable
30 to envloosd@ssde optic and the grinding wheels. Wile gPCRGISAY3IRL excess
pol ycarbonate fromthe periphery of the optic, an array of nozzles 610

di sposed al ong the periphery of the enclosure sprays air, a fluid, for
exanpl e dei oni zed water, or a conbination thereof against the inner wall of
the 15 encl osure. The ground particles or debris are flushed out of the
debris contai nment enclosure 605 via a channel 615. Coarse and fine
grinding stations 35, 40 may be confined in a single or separate debris
cont ai nment enclosures to naintain a sdBstantially debris free

manuf acturing area. 20 Thereafter, the turntable 30 is rotated to the
verification and, in the pre- cutter enbodi nent, notching station 45, as
shown in Figure 9. At this position, the machine verifies the dianeter of
the opti cndichih@RwHRSRITESE It 14Siebgssaryeehamblis the obibstatidi0f@rk sikabdhei onal 1y, in
the pre-cutter enbodi nent, a notch is cut into the %eripher of the optic,
at the exadginlovarkilosatédpraminedie theepesiEnaheli ol dhaeriic Ion Dat FopBE 2pRRIN the

orientation rk, usin 1. 45896 P . I i eel
2005 1t BandiEg 88?3??/“-?%81?6\/\389%651 &gﬁa?ﬁé}%ﬁ%ﬁ\%ﬁ%ﬁmﬁ%h%? (r%%gatg“ﬁlgh
original [RKnbRARESHhRI POOSTRESVETIS) PRIGHGFEIRD 20f dishRcesbld ie dtasizbemh gr ound
away in the grinding operation. Roller 1000 is displaceable along a

vertical pkhs as well as radially, while notching wheel 1005 is driven by
a notor 1010 and displaceable in a horizontal 5 plane. The transfer neans
10 then downl oads the optic fromthe platform 705,

The transfer means 10 then downloads the optic from the platform 705,
710 of the turntable 30 and moves it to the cleaning and, if necessary, drying station 50,
as shown in Figure 7. To remove the optic from the vertical support members 705, 710
10 of station 50, the fingers of the gripper are placed around the lens and then the lower
support member 705 is lowered so that the optic is only supported by the gripper 103.
At station 50, the lens 1 to be cleaned is held between a pair of vertically displaced

support members similar to that shown in Figure 6, but smaller in size.

15 In the embodiment in which a multi-sided gripper, such as a duo-sided
gripper is employed, if a first optic that has been cleaned and dried is loaded onto the
support members of station 50 then the duo-sided gripper, while grasping a second optic
to be cleaned and dried, downloads the first optic from the cleaning and drying station 50

and loads the second optic to be cleaned on to the support members.

20

Once the optic has been positioned between the vertical support members
at station 50, both surfaces of the optic are sprayed with air, a cleaning solution, such as
deionized water, or both. Preferably, the vertical support members are mounted

eccentrically on a shaft connected to a servomotor 805 such that when the servomotor



710 of the turntable 30 and noves it to the cleaning and, if necessary,
drying station 50, as shown in Figure 7. To renove the optic fromthe
verti cal weuppessws nenbers 705, 710 10 of station 50, the fiPEFAIS80/3197% he

gri pper are placed around the Iens and then the | ower support menber 705
is lowered so that the optic is only supported by the gripper 103. At
station 50, the lens | to be cleaned is held between a pair of vertically
di spl aced support nenbers simlar to that shown in Figure 6, but snaller
in size. 15 In the enbodinent in which a nulti-sided gripper, such as a
duo-sided gripper is enployed, if a first optic that has been cl eaned and
dried is | oaded onto the support men3é& s of station 50 then the duo-sided
gripper, while grasping a second optic to be cleaned and dried, downl oads
the first optic fromthe cleaning and drying station 50 and | oads the
second optic to be cleaned on to the support nenbers. 20 Once the optic has

been posircgt%{g?%goge‘t%pep k0819 etk iopait sﬁmp@m the nembfrgsl faace generdtethbythe bot h
surfaces 0 e optic are sprayed with air, a cleanig sol.ut.i.on ﬁgch as
dei oni zegotaRbetauses thodtbris et atents! slideokcof\ths pyrkages ‘358?{“’%%‘8% are

mounted eccentrically.on a shaft nect MRdot or 805 such t hat
when t he of thedeagingrcopEIHAI™: §8 %5‘5&‘%?@@%&8?8“@1%&{ otates about a center

axis 815, the optic spins and the centrifugal force generated by the
rotation causes the debris and water to slide off of the surfaces of the
opticg hit the siderheafansfeemehestd mgveothedptinEam Lol 1% BRFORAY run of f

into a channel. 5 The transfer ns. 10 noves the opt iie. fir ion 50 to
a pl at f otthe eutfeed station 55. Specigca]g'?&e ﬁngersng% the gripper W ;.'Jlgced L0 @Rk

periphery of the optic while held between the support members 705, 710. Support
member 705 is then lowered in a vertical direction, thereby releasing the lens from
between the support members so that the optic remains supported by the gripper. After
10 the optic has been placed on the pllatform at the outfeed station 20 and the transfer
means 10 has been moved out of the way, the machine transmits information to the
central processor 60 signaling that processing of the optic is completed. When the optic

is picked up from the platform at the outfeed station 20, the signal is reset.

15 The pre-cutter or edger machine of the present invention is advantageous
in that it provides a machine that eliminates the need to mount the optic on a block.
Additionally, the machine is completely automatic and has a cycle time of approximately
10 seconds. The machine also is capable of pre-cutting or edging an optic to any of a
number of different diameters with or without the need for traced data. The machine

20 cleans the optic automatically and maintains the grinding stations substantially free from

debris.

Although there have been shown, described, and pointed out fundamental

novel features of the invention as applied to a preferred embodiment thereof, it will be



the outfeed station 55. Specifically, the fingers of the gripper are placed
around t he eri phery of the optic while held between the nber s
705, 710WOM{R0t  nenber 705 is then lowered in a verticg?¥E§§@%Pﬁgn,
thereby releasing the lens from between the support nenbers so that the
optic remains supported by the gripper. After 10 the optic has been pl aced
on the platformat the outfeed station 20 and the transfer neans 10 has
been noved out of the way, the nachine transmts information to the
central processor 60 signaling that processing of the optic is conpleted.
When the optic is picked up fromthe plmatformat the outfeed station 20,
the signal is reset. 15 The pre-cutter or edger machine of the present
invention is advantageous in that it provides a nachine that elim nates
the need to nmount the optic on a block. Additionally, the machine is

conpletely automatic and has a cycle. ti i Qeta@sonds. The
nmachi ne ahnder Sﬁ0§déhﬁa‘ﬁll‘18u6?mﬁr“é’p%L?Pl?ﬁ%ﬁlbﬁog? ’ %{gglaﬁgéﬁﬁh(%f??tag&aﬁy of a

nunber of differ ' Einshit bPer@fion)inidydetmadecbyrthest skiledtim theet dat a. The
machi ne é’ﬁ? %‘fvé%erslgﬁ\%sﬁ%{%gﬁcnaut orrgﬁi cally and mai ntains the grindin

stati ons 5t aBsdrdhg srofir ke spiriband stebe pEiheAnyanoah FeheramRliadies FEERSShown,
descri bed, and pointed oqut fundanental novel i nvention as
appl i ed timesdedrtbpiedll campEIOHS ﬁgﬁi‘)s? HEmENs ,anﬁ’t St\%ﬁ‘fr%{?@?%{ 6(; 45896

PCT/ US00/ 33979. 13, under mﬁa}n\éﬁﬁ' \Be 9Athé $laPn® achistesthe sarhé cesslts and
changes iSHbstt?f&‘a%iﬂ? %arr\nof:%é@gﬁ’is of thdégdevi ces illustrated, apd. in their

oper at i 0, {RKitBe FBEHR dhthé hossioskiSubsitutions ofeclements fGPmRNGIdesREPEL t i ng from

the spir Ietmbiggn:n(;?g ea.ngtfhe;F zt]rg aisg\ﬁ"l?)} ilngzrrladef gr{d ggn%%{)l%ted! bt 53548 ‘6955| y

understood that the drawings are not necessarily drawn to scale, but that they are merely

conceptual in nature. It is the intention, therefore, to be limited only as indicated by the

10 scope of the claims appended hereto.



i ntended that all conbinations of those el enents and, steps or both that
perform 5 wohsuspti al |y the same function, in substantiallyptpgssievay,
to achieve the sane results are within the scope of the invention.
Substitutions of elenents fromone described enbodinment to another are
also fully intended and contenplated. It is also to be wunderstood that the
drawi ngs are not necessarily drawn to scale, but that they are nerely
conceptual in nature. It is the intention, therefore, to be l[imted only as
indicated by the 10 scope of the clains appended hereto. WD 01/ 45896
PCTI USOCQ' 33979 14 What is clainmed is: H41. A machine for processing an
optic, conprising: a controller for generating control signals; and a
turntabl e including a platformsecured proxi mte an outer perineter of
said turntable for supporting said optic, said turntable being rotatable so
that the platformis transferred between a plurality of processing
stations in response to the 10 control signals generated by said
control | er ,waaiigl cRimédis: processing stations including an infeed station
for receiving the optic to be processed, a scanning station for determning
t he height of the optic and detecting an orientation mark proxinmate the
edge of the optic, an edge processing station for processing the periphery
of the optic relative to the geonetrical center based on a sel ected shape
reci pe fgom a plurAlhdchinefroPpReedsing@d ophidP@®mpkRingeCi pes stored in a nenory
device, a verification station for confirmng that the diameter of the
| ens conforms wth thatonfollehfor gersretingamtrohsigrals;@od pe, a cl eani ng and
dryi ng ) . ) .
a turntable including a platform secured proximate an outer perimeter of
said turntable for supporting said optic, said turntable being rotatable so that the
platform is transferred between a plurality of processing stations in response to the
10 control signals generated by said controller, said plural processing stations including an
infeed station for receiving the optic to be processed, a scanning station for determining
the height of the optic and detecting an orientation mark proximate the edge of the optic,
an edge processing station for processing the periphery of the optic relative to the
geometrical center based on a selected shape recipe from a plurality of prescribed shape
15 recipes stored in a memory device, a verification station for confirming that the diameter
of the lens conforms with that of the prescribed shape recipe, a cleaning and drying

station, and an outfeed station for receiving the processed optic.

2. The machine of claim 1, wherein the edge processing station is a grinding

20 station for grinding the periphery of the optic.

3. The machine of claim 1, wherein the orientation mark if on the back

surface of the optic.



station, and an outfeed station for receiving the processed optic. 2. The

machi ne of claim1l, wherein the edge processing station i inding 20
st ati on WOO14P89hdi ng t he periphery of the optic. 3. The nggﬁf(%éd’%gl’% aim1,

wherein the orientation mark if on the back surface of the optic. WO

01/ 45896 PCT/ US00/ 33979 15 4. The machine of claim11, wherein the
verification station further conprises a notching station for transposing
the orientation mark on the edge of the ground optic. 5. The machi ne of
claim2, wherein the verification station further conprises 5 a notching
station for transposing the orientation nmark on the edge of the ground
optic. 6. The machine in accordance wth claim1, 2, 4, or 5 further
conprising transfer neans for automatically |oading the optic on to and
downl oadi ng the optic off of the platform 10 7. The nachi ne in accordance

with claim®6, wherein the transfer ans .aut ogat i I ent er
of the optic ahd poﬂlqm@fﬁ@qﬁél%ﬂt]i’g"’%&eﬂ%’éf}}fn‘iepgﬁtip%a%%}r?é]efﬁﬁ?%ﬁ&vﬁl{?ﬁes’fhe

platform 15 8. The nmachi . -danceh Whikhorbtheiezd of the ghourar ofiicwher ei n
the scanrfi #Ryceg %T‘%n%éé%%{ggdgglsg%ﬁg%?@g? probe for eg%anni ng the front

surface of the optic to determne the absolute height of the optic; and
5. The machine of claim 2, wherein the verification station further comprises

5  a notching station for transposing the orientation mark on the edge of the ground optic.

6. The machine in accordance with claim 1, 2, 4, or 5 further comprising transfer

means for automatically loading the optic on to and downloading the optic off of the

platform.

10
7 The machine in accordance with claim 6, wherein the transfer means

automatically locates the center of the optic and positions the optic substantially

concentric with the platform.

15 8 The machine in accordance with claim 1,2, 4, or 5 wherein the scanning

station comprises:
a first probe for scanning the front surface of the optic to determine the

absolute height of the optic; and

a second probe for scanning the optic to locate the orientation mark.

20
9. The machine in accordance with claim 2 or 5 wherein the grinding station

comprises:
a coarse grinding station for grinding a significant portion of the periphery

of the optic in accordance with the prescribed shape recipe; and



a second probe for scanning the optic to locate the orientation mark. 20
9. The machine in accordance with claim2 or 5 wherein thF @@%@9&9& station
conmpri se¥90¥4¥88%rse grinding station for grinding a signi U8R portion of
the periphery of the optic in accordance with the prescribed shape recipe;
and WO 01/ 45896 PCT/ US00/33979 16 a fine grinding station for fina
grinding of the periphery of the optic in accordance with the prescribed
shape recipe. 10. The machine in accordance with claim2 or 5, wherein said
grinding station 5 conprises: a grinding wheel for renoving the periphery
of said optic based on the selected shgpe recipe; and a debris contai nnent
encl osure di sposed about said grinding wheel, said debris containnent

encl osure having an array of nozzles oriented so that a fluid sprayed 10
from each nozzle hits an inner surface of said debris contai nment encl osure

and run-of is expelled therefraom .1 The chy LI {th claim
10, wherein said fl ﬁﬁ&egém %6‘;‘}.}19%5‘”-]%{);3{ %?n%&fggp%&%c tﬁlﬁgﬁﬁﬁm
accor dancgcc\(l)v}dtarr}cglvﬁh%el&esém%ﬁ @ha{besr@éige.g“ nding station

10. The machine in accordance with claim 2 or 5, wherein said grinding station

5 comprises:
a grinding wheel for removing the periphery of said optic based on the

selected shape recipe; and

a debris containment enclosure disposed about said grinding wheel, said
debris containment enclosure having an array of nozzles oriented so that a fluid sprayed

10 from each nozzle hits an inner surface of said debris containment enclosure and run-off is

expelled therefrom.

11. The machine in accordance with claim 10, wherein said fluid is deionized

water.

15
12. The machine in accordance with claim 10, wherein said grinding station

while grinding the optic produces debris that is attracted to the sprayed fluid.

13. The machine in accordance with claim 6, wherein said transfer means is
20 single-sided and includes a gripper having two fingers displaceable with respect to one

another between an open position and a closed position.

14. The machine in accordance with claim 13, wherein each finger includes a

pair of dependent working gears, each gear having a pin displaceable radially inward



while grinding the optic produces debris that is attracted to the sprayed
fluid. 13. The machine in accordance with claim®6, wherein said transfer
nmeans i swoddi4ss9agl e- si ded and includes a gripper having twROTUSAEZ39%9

di spl aceable with respect to one another between an open position and a

cl osed position. 14. The machine in accordance with claim 13, wherein each
finger includes a pair of dependent working gears, each gear having a pin
di spl aceable radially i nward WO 01/ 45896 PCT[USOQ 33979 17 relative to the
gear, said gears conpensate for flat portions along the periphery of the
optic while locating the center of the optic using said transfer neans. 15.
The machine in accordance with claim6l7wherein said transfer neans is duo-
5 sided and includes two grippers, each having two fingers displaceabl e

Wi th respect to one another between an open position and a cl osed
position. 16. The machine in accordance with claim 15, wherein each finger
has a paif|file 16 eREEE HhidviRalks dognpgaautsior dathoryens alang thegpeaphsy ofithep| aceabl e
radially inward relative to 10 the gear, %‘?Ad gears conpensate for flat
porti ons aptnwhillocaing thheentedf theePpHENRe S FA™SITJR% Png the center of the
optic using said transfer neans. 17. The machine in accordance with claim
1, 2, 4, or 5 wherein said platform conprises a pair of vertical support
menber s i ncl udi B9 TRE mMARRRE irSAteBRTahcdwiTh efaim B wherelGsalotnansfes mmens is dvenber .
18. The machine in accordance with claim 17, wherein ﬁﬁid' Iatfqgn1ﬁ%rther
conpr i sessidedpaid incldgminie ghipnees eechtavineawodingarsAisplaceatle &568%PF° P& s for

rotectin " ..
P gnother between an open position and a closed position.

16. The machine in accordance with claim 15, wherein each finger has a pair of
dependent working gears, each gear having a pin displaceable radially inward relative to
10 the gear, said gears compensate for flat portions along the periphery of the optic while

locating the center of the optic using said transfer means.

17. The machine in accordance with claim 1, 2, 4, or 5 wherein said platform
comprises a pair of vertical support members including an upper support member and a

15 lower support member.

18. The machine in accordance with claim 17, wherein said platform further
comprises a pair of pads disposed between said vertical support members for protecting
said optic.

20
19 The machine in accordance with claim 17, wherein said upper support

member is stationary and said lower support member is displaceable in a vertical

direction.



said optic. 20 19. The nmachine in accordance with claim17, wherein said
upper support nenber is stationary and said | ower suppor%ﬁﬁggg ;s
di spl acwa@l1es58% a vertical direction. WO 01/45896 PCTI US §g7 18 20.
The machine in accordance with claim1, 2, 4, or 5 wherein said cleaning
and drying station conprises: a cleaning contai nment encl osure having a
central axis; and 5 a cleaning platformrotatable about the central axis
and di sposed within said cleaning contai nment enclosure. 21. A nmethod for
automatically processing an optic, conprising the steps of automatically
| oadi ng said optic on to and downl oadjfig said optic off of a 10 platform
secured proxi mate an outer edge of a turntable using a transfer neans; and
rotating said turntable to different positions representing a plurality of
processing stations in response to control signals generated by a
controller, said plural processing stations including an infeed station
for receiving the optic, a scanning station for determning a geonetrical

center of the optic and detact alitiPElaRit 21 i Br SBrterdih sgidaleanmgend he edge
of the opti c,z%ﬁhéed’é‘gaﬁ?eolgeagg&rﬁlg&gt alti on for processing the periphery of

the Optidr}xiﬁrigls?attiioﬁ%oﬁ@rﬁ&e geometrical center based on a sel ected shape

reci pe f a lurality of prescribed shape recipe . d in a nenor
devi (I?e, a verif Pcaa bbnnigg a@liltgiﬁnfeé? enclosure having 2 Serfi3Padl; A Y

5 a cleaning platform rotatable about the central axis and disposed within

said cleaning containment enclosure.

21. A method for automatically processing an optic, comprising the steps of:
automatically loading said optic on to and downloading said optic off of a
10 platform secured proximate an outer edge of a turntable using a transfer means; and
rotating said turntable to different positions representing a plurality of
processing stations in response to control signals generated by a controller, said plural
processing stations including an infeed station for receiving the optic, a scanning station
for determining a geometrical center of the optic and detecting an orientation mark
15 proximate the edge of the optic, an edge processing station for processing the periphery
of the optic relative to the geometrical center based on a selected shape recipe from a
plurality of prescribed shape recipes stored in a memory device, a verification station for
confirming that the diameter of the optic conforms with that of the selected shape recipe,
a cleaning and drying station, and an outfeed station for receiving the processed optic.

20
99 The method of claim 21, wherein edge processing station is a grinding

station for grinding the periphery of the optic.



confirmng that the dianmeter of the optic conforns with that of the
sel ected shape recipe, a cleaning and drying station, an ed
stati on W80V#¥8%i vi ng the processed optic. 20 22. The ne %@@S§#£% ai m 21,
wherei n edge processing station is a grinding station for grinding the
peri phery of the optic. WD 01/45896 PCTI USOQ 33979 19 23. The net hod of
claim?2l1l or 22, wherein the verification station further conprises a
notching station for transposing the orientation mark on the edge of the
ground optic. 5 24. A nmethod for automatically processing an optic,
conprising the steps of. (a) automatigally downl oading said optic off of
an infeed platformat an infeed station using a transfer neans; (b)

| oading said optic on to a turntable platformsecured proximate an 10
outer perineter of a turntable; and (c) automatically centering said optic
So as to be substantially concentric wth said turntable platform using
said transfer neans; (d) rotating said turntable so that said optic is

posi tioned at,a scanni 2l4i@m1 k22 Kheeanavadfiatibn ontios furtlere of said
optic using a??irs?ﬂ%#gggd?g Jg?ernine( the height of said optic: and
comprises a notching station for transposing the orientation mark on the edge of the

ground optic.

24. A method for automatically processing an optic, comprising the steps of:
(a) automatically downloading said optic off of an infeed platform at an

infeed station using a transfer means,

(b) loading said optic onto a turntable platform secured proximate an

10 outer perimeter of a turntable; and

(c) automatically centering said optic so as to be substantially concentric
with said turntable platform using said transfer means;

(d) rotating said turntable so that said optic is positioned at a scanning
station;

15 (¢) scanning a front surface of said optic using a first probe to determine

the height of said optic; and

(f) scanning a back surface of optic lens using a second probe to locate

an orientation mark.

20 25 The method in accordance with claim 24, further comprising the steps of:
(g) rotating said turntable to position said optic at a grinding station for

grinding the periphery of said optic based on a selected shape recipe from a plurality of

prescribed shape recipes stored in a memory device.



(f) scanning a back surface of optic |ens using a second probe to | ocate

an orientation mark. 20 25. The nethod in accordance mﬁtr55£©g&ﬁ£§m further
conpri siig WA8%t eps of (g) rotating said turntable to posi'tron said optic
at a grinding station for grinding the periphery of said optic based on a
sel ected shape recipe froma plurality of prescribed shape recipes stored
in a nmenory device. WO 01/45896 PCT/US00/33979 20 26. The nethod in
accordance with claim 25, wherein said rotating step (g) conprises: (h)
rotating said turntable to position said optic at a coarse grinding
station; 5 (i) grinding a significant pertion of the periphery of said
optic based on the selected shape recipe using a first grinding wheel; (j)
rotating said turntable to position said optic at a fine grinding station;
and (k) grinding a significant portion of the periphery of said optic based

10 th | ect ed [ [ ; d gy neli - Sal d
o1 ndi ng. ahol Sbe e CRb gt REPERE YA R POkiE el GF°0T,

met hod i Qoﬁgﬁgggance with claim25, further conprising spraying a fluid
through an array of nozzles oriented facing an inner wall of a debris
cont ai nnment 15 encl @ uoeating swidi tomtabdé th positn saisl efiseat ajcoarsg geiaging

station;
5 (i) grinding a significant portion of the periphery of said optic based on

the selected shape recipe using a first grinding wheel,

(j) rotating said turntable to position said optic at a fine grinding station,

and
(k) grinding a significant portion of the periphery of said optic based on

10 the selected recipe using a second grinding wheel, said second grinding wheel being

smoother than said first grinding wheel.

77 The method in accordance with claim 25, further comprising spraying a fluid
through an array of nozzles oriented facing an inner wall of a debris containment

15 enclosure in which said grinding wheel is housed.

28  The method in accordance with claim 25, further comprising:

(1) rotating said turntable to position said optic at a verification station,

and
20 (m) verifying that a diameter of said lens conforms with the selected

recipe.



28. The nmethod in accordance wth claim25, further conprising: (1)
rotating said turntable to position said optic at a verif] L ation
and 20 ( OV@??fying that a dianeter of said |l ens conforn%eﬁﬁ$ﬂﬁ?ﬁ§
selected recipe. WO 01/45896 PCT/US00/ 33979 21 29. The nethod of claim
28, wherein the verification station of step (m further conprises a

not ching station for defining a notch in the surface of the optic in a
position corresponding to the orientation mark. 5 30. The nethod in
accordance with claim28 or 29, further conprising: (n) downl oading said
optic fromsaid turntable; (o) noving said optic fromsaid turntable to a
cleaning and drying station; (p) loading said optic on to a cleaning

pl atf orm housed within a cleaning 10 contai nment enclosure; (q) spraying
said optic with a cleaning fluid; and (r) rotating said cleaning platform

about a center _axis_of the cleani i DS sai d
optic. 15 31. 3%e ng?lﬁ&f?}fw %%i%?gghgggﬁﬁl@gégﬁﬁgg,Sgﬁ?lg??rf]gt?pgi(i)lyrrpri si ng:

(5 down! oadng, sk s QRiol il AflowbAdeliRar nerchiiatieonrhcentuhe opia\ ng. sai d
optic fro Re"C aning and drying station to an outfeed
position corresponding to the onentation mark.

5 30 The method in accordance with claim 28 or 29, further comprising:
(n) downloading said optic from said turntable;

(0) moving said optic from said turntable to a cleaning and drying

station,
(p) loading said optic on to a cleaning platform housed within a cleaning

10 containment enclosure;
(q) spraying said optic with a cleaning fluid; and

(r) rotating said cleaning platform about a center axis of the cleaning

containment enclosure to dry said optic.

15 31. The method in accordance with claim 30, further comprising;
(s) downloading said optic from said cleaning platform; and

(t) moving said optic from the cleaning and drying station to an outfeed

station.

20 32 The method in accordance with claim 24, wherein said turntable platform

includes an upper support member and a lower support member.

33 The method in accordance with claim 32, wherein said loading step (b)

comprises:



station. 20 32. The nethod in accordance with claim 24, wherein said
turntable platform includes an upper support nenber and port
menber. ¥Q.014#H86 et hod i n accordance with claim 32, where ﬁ*@%@%xﬁggding
step (b) conprises: WO 01/45896 PCT/ US00/ 33979 22 |lowering said |ower
support nenber in a vertical direction; noving said transfer neans so that
said optic is positioned in contact with said upper support nenber; and
rai sing said | ower support nenber to contact said optic so that said optic
5 is held between said upper and | ower support nenbers. 34. A nmachine for
processing an optic having at |east og; flat portion along its periphery,
conprising: a gripper for locating th Zenter of the optic, said gripper
having two 10 fingers displaceable with respect to one anot her between an
open position and a closed position, wherein each finger includes a pair
of dependent working gears, each gear having a pin gjsplaceable radi al ly
inward rel ative to lherigessid lomérdugpen meghepiriyaracy girectiole at | east one

I lhgt OB? |r E:I Sgi ﬁgog gi %}ggmg g%lggpa%g%r of e PBLLG W€ pbiEtieit cbiifer Gt er of
said upper support member; and
raising said lower support member to contact said optic so that said optic

5 is held between said upper and lower support members.

34. A machine for processing an optic having at least one flat portion along
its periphery, comprising:
a gripper for locating the center of the optic, said gripper having two
10 fingers displaceable with respect to one another between an open position and a closed
position, wherein each finger includes a pair of dependent working gears, each gear
having a pin displaceable radially inward relative to the gear, said gears compensate for

the at least one flat portion along the periphery of the optic while locating the center of

the optic using said gripper.



