A METHOD AND SYSTEM FOR WRI TI NG A SERVO- PATTERN %475.5$EQAGE

NEDI UM . , TECHNI AL FI ELD Thi s invention
r&l ates in general to recording 5 devices and, in particular, to witing
servo-patterns on storage nedia mfkhout usi ng external sensors.
BACKGROUND ART ' I nformation for systens, such as data processing
systens is typically stored on storage nedia, such as 10 magneti c di sks.

I n manufacturing disks, a disk drive havi ng a nunber .of internal heads
Ls typicallyg mount ed i n aMOBDt MATERIAL MITH ADDITIVES to as a
servo-witer. The servo-witer has sensors posi tioned outside of the
disk drive to locate the 1 radial and circunferential position of at

| east one BAGKGROUND OF THE INVENTION:ttern of magnetic

informati on may be witten onto the disk surface coupled to the
witing head. The p élb cqnmes, t he master reference used by the

di sk drive éuﬂ:g;+éiiéi—égéi£hﬁxﬁﬂﬁﬁﬁﬁﬂ¥% | ocate the tracks and sectors
for data storage. The present ifventioncselatesetwvoawnotvéhg on a

station is poRA ' i st. b | all unt ed
in the servo-witer. IJ%gdaltlO%ngkgKﬁg%ﬁgﬁﬁgglEESEnggég %fmog%nditions of
the di sk are al k&i&pse additiye, o3 surfactpatewhichsassistaclacthait or and

t he disk Siel¥aserom elthS other’ 8EUinbed"BEMPONEMts CF A0 & Gulti-
10 part mold employed in the molding of polymeric articles,
such as soft contact lenses. The present invention is
also directed to the molds made from such polymeric
formulation as well as to a method of releasing the mold
components from each other.
15 2. Backqround of the Invention
An extensive array of methods is currently
utilized in the manufacture of hydrophilic polymer
articles, such as soft contact lenses. A considerable
variety of techniques have been employed, such as spin
20 casting, static cast molding, lathing, and a combination
of casting and lathing, and particularly through the use
of two part molds. Generally, such mold parts for
hydrophilic contact lenses consist of a curvilinear
(concave/convex) center of front curve mold part adapted
25 to form, in cooperation with a mating base mold curve
part, a two part mold for the contact lenses. These
hydrophilic contact lenses are usually constituted from
a hydrophilic polymer, preferably a HEMA-based polymer
(hydroxy-ethylmethacrylate), among numerous other
30 materials.
The components of the mold within which the
hydrophilic polymer contact lenses are molded may
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and disassenbly of the file. One process for witing servo
information is 30 described in U S. Patent 4,414,589, entitled WO
.96/ 28814 PCT/ US95/ 03126

- 2- "Enbedded Servo Track Follow ng System and Met hod for

Witing Servo Tracks" issued on Novenber 8,21983 and assigned to
Northern Telecom Inc. In U S Patent 4,414,589, a servo track
following systemfor 5 positioning a noving read/wite head relative to a
magneti c st dr agecomsist soﬁ@ﬁrﬁd)ﬂﬂh paliletsgl eaghoincludisgra @luredkddyar e
recorded in sect f s or

I nf ormat i onal tl’é).ék Q\F‘ié{‘ees CAPQS‘%% mokld gﬁ&ﬁ;b %{hgg%é/afiéﬁéllé;?‘&/sﬁ&nng | e

pul se on 10 a mamcbaﬁe)cﬁ@n&ams ma@uzwﬁééeeascmomom#giw &or the

internedi ate cl ofdrhd@dn JhitHe 'c‘i:x“Ve'd E@ﬁt@&talenses NOPR&GadIRBA, and t hen
k., which is witten on

phase-1 ock |ooping up, . to. th I nal, cl

the fixed % Q§%ﬁ¢§9?9ﬂﬂﬁaﬁé&&5tﬁgﬁlaﬁ“tF§8km8ia§?$yt?%pQQﬁﬂg Yy, May

det ermi ned by rnhérqpnsﬂumniewaadm suti tabdy aedected cwnﬁenﬁjqﬂadeference
track. Thereafteg Qﬁﬁ%ﬁ gt to
reduce the ﬂf‘cu e 1 1g're eren%getﬁ‘rqac Hlé? m ned

per cent age whi crﬁﬂfslqleﬁ?at eid'ec-o the GPPF#&Felﬁvé?ﬁgeW "ty
ThereazI ter, a][]OtthEK ddifl&fye&@ﬁr’ebéﬁklee;l, andSm lﬁé@eﬂiw atdreﬂee?? lomeagai n
st epped a rom second referenc unt s icient to
agai n red\tlj\@é t hPRRtR l?f &e f“ﬁ r?PE?’gnce?Préﬁﬁ ‘b%xﬁfz”% 9% S*edet er mi ned
per cent age. Thi separadite nwed parti mo28s fohethe sholding |dfedhydrophidfier ence

tracks. If the %tacachre%%s”ﬁ dEBﬁb&g; I?'S%ﬁ&maﬁvﬁ%d %te it is
unsati sfactory, the reduction nu s adju an process IS
r epeat ed. of critical importance to be able to release the
hydrophilic contact lenses from their surface engagement
15 without adherence to the mold parts or at least one of

the mold halves and to separate the mold part without
causing damage to the contact lenses which would render
the lenses unusable. Various means employed for
effectuating the release of hydrophilic contact lenses

20 from surfaces of molds, particularly two part molds
which are intended to be physically separated, are
through the employment of laser or infrared heat mold
separating devices, the use of external heat and/or the
application of heated gas, hot air or steam. However,

25 all too frequently, damage is sustained by'the contact
lenses during the demolding operation. The potential
damage which generally renders the contact lenses unable
to meet necessary quality and/or inspection standards
may consist of edge tears and chips, nicks or other

30 surface defects formed in the contact lenses. Another
cause of rejected lenses are "holes", i.e., voids in the
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‘Anot her technique for witing servo information 30 I's described in U S.

Patent 4,531,167, entitled "Servowiter System for Mgnetic Disk
Dxives" issued on July 23, 1985 and assigned to Pioneer Research,
Inc. In US. Patent 4,531,167, before servo tracks are witten on a
disk, it is first necessary to wite WO 96/ 28814

PCT/ US95/ 03126 -3~ - 3- a master clock
track on the disk by a separate head, whi ch serves as a timng
reference for the entire operation. Servo bursts are then witten on

t he di sk 1 by centern@fEVER cestothat caratdevelnpad tine thet ileases surface

of the disk. Thi%inn%CQhﬁvﬁ319¥n§iﬁfécess. moving the armto the outer
crash stop and then causing The armto nove radially a distance |ess

t han a data track Wi-8rhPRERPNENA- revbIWIPh t& Negfejiddgcloses a
Thereafter, the gmeanssfogacdndibYEingoeheSteldsedWflcakt polfmeligt op and

the head is gaus t | rv I.nformatiqgn i nunber . of
sectors of tie dl%gﬁig#/l\’/g.ggsg?[)fi&{'eé) ’f?lseirh? l?sp;%cla \ﬁrolrltdia%' FREEbB‘E) servo
i nformati on reactthe rreinauermgidnmaterigl tpartdiclies with a cedpaseson of

the nunber of st@gant! bb2akee E6PmPAG tie ks 1ituaC Rt 1AM WienOH! §6ngr ash
stop to the inne r.ash géfé%ég made wth the nber of _tracks
el

:
actual |y re&ﬁﬁped Ghesfie 39S m FriSer | %ddeps i s
d!fferent fronltpelgumhgl_alcbhabksstaﬂiﬁﬂdqdd, flume@uhmedpsaapdrpaxekar
bias, of aRqAMulkelgketrhifaddit Nied o BHY WL F3Ths. M Al Bich"ERGY!Ced
so that on the next operation t?marnl er of steps wll axact y

equal the nunber SBEfeFaEram, thedigpdyantagejiofic being easily washed offt he

above procedur esthegguffac@of the QSR sill EndU tha8Seknipierder to wite
timng 25 patte

of the heads Fur%%é?gﬁggntg %;Eé%#%jﬂé&’&g‘ C;é%%g;%é%%%ggéd, 5“chthngm
environnent is addition, these additives are not distributed evenly in

15 the mold. Thus, the ease of separation of the lens
material from the mold resin varies depending upon the
distribution. 1In some areas of the mold, there may be
less resistance, while in others, there may still be
friction forces between the surfaces. Thus, using this

20 methodology, there may be a slight improvement, but even
so, the lenses frequently develop the defects described
herein.

As a result there is a need to find a new

formulation for the mold that would facilitate the

25 demolding process, so as to minimize the risk of damage
to the contact lenses upon demolding and also would
reduce the risk of holes in the lens.

The present invention accomplishes these goals by

utilizing an alternative material for one of the mold

30 parts. This new formulation has the advantage of
greatly reducing the adhesion forces between the lenses
and the mold part, thereby facilitating the release of
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a%ecessary. In addition, in order to determ ne the track pitch which is
| ater used to wite a servo- 30 pattern, an entire disk of information is

pritten. This is tinme consum ng and expensive. Therefore, a need
exists for a technique for witing servo- patterns on a di sk which
does not require a clean roomenvironnent. In addition, a need exists
for a Y0992- 110PCT -4- -4- techni que for
writing servo-patterns such that no external sensors are needed. Yet
anot her need exi sts for a nmethod for determ ning which head wites the

wi dest tradk in the awdddmageddailcandAnénimbzivepdthe rimk sifs dfemelaplmghod
for St erm ni N0 ddedieadh RheClleng cafbed 5P Hd!di 45/ ehS WekBIHInl | 1 "0

a full disk o

I nf or a need

for writing t| maar@qq%r ndfi BAGLELQRT CEhis RS @tETial hag| sBR a8deda |

el i m nat ed,

it he ol g oo santac

4a

desired track
recordi ng devic

t huadvastaiged otheedlcingothé idndenddf tF fOrmaho3eBUihl €He

Qe&g%ggsthe head that is witing the servo-pattern

WD 94/ 11864 describes a technique for determ ning the

SUMMARR! bfNTRE iggg#gxéﬁ)be written on a storage nediumof a
ng steps of witing a transition on

a plurality of tracks,
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Accordingly, in order to improve upon the ability
of such hydrophilic polymeric articles, especially
hydrophilic polymeric contact lenses of being inherently
releasable in an undamaged state from its mold cavities
of two mold structures in which they are molded, the
present invention contemplates making one of the mold
structures of a new formulation. The present invention
provides for the formulation of a lens mold material
with an internal mold release agent or surfactant. This
provides improved and substantially uniform distribution
of the additive across the surface of the mold resin and
decreased probability that the additive would be
retained on the lens. Consequently, the adhesion forces
between the surfaces is greatly reduced, thereby
minimizing the risks for the defects described
hereinabove.

This formulation is a molding resinous
thermoplastic polymer of either polystyrene or
polypropylene. This additive is a surfactant or mold
release agent, such as waxes, and soaps and oil. More
particularly the additive is a propylene wax having a
molecular weight ranging from 5,000-200,000, a
polyethylene wax having a molecular weight of 5,000~
200,000, a fatty acid having 5-26 carbon atoems, a



wherein the spacing of the tracks is determ ned by an initial radial

posi tioni ng val ue. DI SCLOSURE OF THE
1NVENTI ON 10 The shortcom ngs of the prior art are overcomne
and addi ti onal advant ages are provided through the provision of a
met hod for witing a servo--pattern Qs_a storage nedium |l ocated in a
recordi ng device having an i nternal Fecording head. A timng pattern
is generated on the storage 15 medi um wi'th the internal recordi ng head
and a radi ah pOShgaﬁ Plé'&rboxylic wad 'aa.ie@dhabwgpas;nawéuwrt he
internal recordin termned. The servo-pattern Is witten

at the Iocatlons"ﬁéﬁhﬁi rﬁﬁe%o%yztw'g(-ﬁw&lé‘fcéﬁd ester; Pﬁ?ﬁﬁgpét'?‘é*%%
radi al positioniRgiyrt U 20042,000, salts wfoseearodasrdl silicymes to

generate the ti atter st qrag u axhRg lurality
of tracks, a pl [E’%%r %fm‘frhr ‘%ﬁl | onsiqht of 2 sang%t glr)labébbe; ﬁ?’@‘[a%f t he
plurality ob tr aeks, @Dl!plrﬁ;t iegtemaloRigtivednwaxes, ozachmbinatixing he

plurality of tragpdtdesns is determned, an anount of devi ati on

bet ween each determ ned tj rre i nt erval pr edet er ed 25 noni nal
Cnterval is deternined THE Eomation ?%53"9# HEER: 8hd DRdrégngped WIEH g

96/ 28814 at least 0.1% of an f.mt.ernal ad@fiiveotwH3)26 When this o of
-5-
a first port | on %%é%q{}eqnlvﬁars;ﬁ‘%%%d t?’ m’éﬂ% Bb grgk %Xo(r)ltrsmi& at?‘J’(‘[S"E(?seni"atth%afc [ rgt

predet ermi Hed t imeddl assemlzjén é;ﬁraﬁ'ékéaghtbﬁ §°B§%©hd1?iéﬁ450nifofwat81e
plurality 5 offdurdtiHatoever Wenke8Nwakeassehied thav 49t €Hdlidiaécts

time delay. described hereinabove. Thus, an aspect of the present

invention is directed to the mold half comprised of this

new formulation. This mold half is part of the mold

15 assembly, and therefore another aspect of the present
invention is directed to the mold assembly comprising
said mold half comprised of the formulation of the
present invention.

The mold assembly comprises at least two pieces,

20 a female concave piece (front piece) and a male convex
piece (back piece), forming a cavity therebetween, and
when said pieces are mated, at least one piece having a
flange thereabout. More particularly the mold assembly
comprises a front mold half and a back mold half in

25 contact therewith, thereby defining and enclosing a
cavity therebetween, and a polymerizable composition in
said cavity in contact with said mold halves, the front
mold of which has a central curved section with a
concave surface, a convex surface and a circular

30 circumferential edge, wherein the portion of said
concave surface in contact with said polymerizable
composition has the curvature of the front curve of a
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‘Tn a further enbodi nent, the track pitch of a recordi ng device having

a storage nedium of N tracks Is determned. Atransition is witten
.en some of 10 the plurality of N tracks, a read-back signa

associated with each witten transition is obtained, and the
read-back signals are conpared in order to_g._ deternine the track pitch
In yet another enbodinent, a determnation is 15 nade as to which of a
plurality of recording heads-in a recording device wites the wi dest.

A first 1 tr@l&:ldat:@nléﬁs%btwrpmddbaﬁcfh cﬁaimmqmwraalsewlpf and is

bl ural 14y of recaRdtiGIREENE SAqgch At Shd diafle af 8 tobaPPrighe s
pr edet er m ned formédsbxnpelymerdZéEidnrQﬁ saighpaliyoeniziabien mnth t he
same recor ding heaods. kien gk hid A SHia i Wurtace 181 opBEcheegr ding

heads is positione u5|ng t he second transition and an anplitude
signal assod at e@CKEPRabde, saidnfrang mekd alsq haydng ansapauiaty and

conpar ed Wifll BngBeipoegia DREftH el durgrdiariing Badm thecular

conparison, the ¢ h wh ] t.]S ned.
I n anot her enbodlggg?gkgg?néxgiy éﬁ%(ﬁﬂgléiiédying the g?ggﬁoﬁhongg %ﬁéﬂ
plurality of stonagsaketeathe axla @t @#ﬁ%@ﬂ%m ﬁgideﬂmgﬂawlhbl%{

plurality of thel PACK NAd1d Oy U R@nteds curded 8bcthsnPhivérldty of
WO 96/ 2881 PCT/ US95/ 03126

- 6- iporag€°ﬂEﬂY%.?EE;%ﬁed<9£ﬂyeﬁh§“§¢aFﬁbaﬁFuFéFFP§an i nt er nal
recordi ng heads esscamférsht ixl atige). wherein fthespogkionl of ys@id tacmsex i ons

representative Ogugface in contact with said polymerizable composition

has the curvature of the back curve of a contact lens to
be produced in said mold assembly and is sufficiently

15 smooth that the surface of a contact lens formed by
polymerization of the polymerizable composition in
contact with said surface is optically acceptable, said
back curve also having an annular flange integral with
and surrounding said circular circumferential ecge and

20 extending therefrom in a plane normal to the axis of
said convex structure, and a generally triangular tab
situated in a plane normal to said axis and extending
from said flange, wherein the convex structure of said
back mold half contacts the circumferential edge of the

25 front mold half. _

The inner concave surface of the front mold half
defines the outer surface of the contact lens, while the
outer convex surface of the base mold half defines the
inner surface of the contact lens which rests upon the

30 edge.

In this assembly, either the back mold or the

front mold half or both is comprised of the novel

35



fimng pattern is witten with a first of the 5 plurality of internal
recordi ng heads. The first and second of the plurality of internal
.pecording heads is positioned. The first plurality of transitions is
read with the first positioned recording head and a second plurality
of transitions is witten with the 10 SECQ?d positioned head. The first
and second recordi ng heads are repositioned and the second

plurality of transitions is read with the reposi tioned second

recordi ng head ¥ ti W th

t he 15 rep05| t%@#l rs‘:ﬁ'l roefcg:rr% Kﬁ%hbhg Phvbhioh! %é%% t1'Ihei% aspect
of the inventionthe kack sald halifothat dpnprafeeebby peenRrisesth of $her age
medi um | ocaiesel rf&nﬁﬂ%ﬂidjm@fd‘tﬁbcgréﬁeﬁﬁOjlhd&ﬁtiam,e while thetem

i ncl udes neans f I dener at i ng,3 ti;?;nggapgz §r$5r20d'étf “’Sﬁ elésétoircage medi um

with the internal™T coﬁfﬁﬁ] Al ng -a radi al
posi ti oni ng5 matgnialyddati doesadotl conpaint theiaddithive nt dhusl

recording head, A{tHEBARSHR \Uf' Eh@gpi‘e§§ﬁt’oin9@éﬁ€f6h is di¥edtieda tborage

mediumw t h the |nt rnal record The seryvo-pattern is witten
at locations th§ mP%ESFFnPﬁgs%QQt%ﬁYF%uﬁP qtigny
posi tioni ng val ue. The mold assambliewithpené bdsd urves avlidomade

r ecor di ng o et Bedvefedendlad FERTE! B0 AAGibyIEiLIaRaT IO

storage medi um | dcat e e recor ern al
recordi ng Head formudatiense o8r Ghﬁgpreseﬂ‘élewwlﬂﬂﬂ Bae used iim mgking

i nformation and sp¥itVeontact 1en¥€s96/ BREd 4 another aspect of the
PCT/ US95/ 03126 s on the

storage nedi um BEPS§RE dpysatien: is dire??ﬁ@r%ﬂxﬁﬂﬁrﬂf?ﬁﬁﬁ 8%i§a§399ed_

soft contact lenses utilizing the mold assembly. As
described herein, the use of the polystyrene/additive
15 formulation facilitates the release of the mold from the
polymerized polymer comprising the contact lens and the
front mold.
Another aspect of the present invention is
directed to a process of minimizing and/or preventing
20 chips, holes or tears in the contact lens formed in the
molds by utilizing a lens mold comprised of the
polymeric formulation of the present invention.

BRIEF DESCRIPTION OF THE DRAWINGS

25

The present invention may be more readily
understood by one skilled in the art with reference
being had to the following detailed description of
several preferred embodiments thereof, taken in

30 conjunction with the accompanying drawings wherein like
elements are designated by identical reference numerals
throughout the several views.
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The techni que of the present invention enables servo-patterns to be
witten on a storage nedia 5 without the need for external sensors or a
.«cl ean room environment. In addition, a technique is provided for
deternmining the track pitch of a recording device Wi t hout requiring
the witing of a full disk of i nformatg-on. Further, a timng pattern

Is witten 10 without the need for an external clock source. The
- techni ques of the present invention enable timnmng i nformati on and
servo-patté&ns to be wflignere dassl @ flow dibagnam eofadder goaltinbhaa before.

BRI EF DI SCRIPTI QY (R s DRAULMGD: 14fe produciln SUicaslas Bl heiashheh 1<

regarded as the I nvention 1s par y poi'nted out hctly
claimed in the drsatfent epd bandiingoffotheHeolds angreeptpekt 18ASCFhe

fpregoing and otikea Qlweokygen envigagﬂéﬁs, and advantages_of t he inventipn
wll be 20 appar ent ron1th§i%ollomnng etaéied de crlgtbggw of tﬁgken I n

conjunctioﬁ with the a égﬂﬁgn 3 Ar 5P ngteva °qﬁ* AeR
FIG |a depictspowductdopl ¢iné aystem. drive i ncorporating the

servo-pattern witing g3gures 3 4RGN 4G Ldbpetaveily, ! BVESD! 6P _
FIG |b depicts gne exanple of a side view of “a_di sk™ drive having
a plurality of PdeBpgi N4ew and an elpvalion pLf &idejyhew Qft®®nhe principl es

of the empbdimehti ofcat fDrét (female)\N3rOFrdfd€ldurve mold half
PCT/USQS/Q%126 molded pursuant to the present invention.
Figure 3(b) is an enlarged detail of a portion of
Figure 3(a).
Figures 4 and 4(a) are respectively a top or
planar view and an elevation or side view of one
15 embodiment of a second (male) or back curve mold half
molded pursuant to the present invention.
Figure 5 is a base curve frame of 8 mold halves
(cavities) supported and registered in a pallet
comprised of various formulations, as described in

20 Example 2.

DETAILED DESCRIPTION OF THE PRESENT INVENTION

The additives used in the present invention are
25 materials that are known or commercially available.

As used herein, the term "silicones" is a term
applied to a range of materials based upon a silicon
oxygen polymer backbone with a carbon containing side
chain of hydrocarbyl groups containing 1-6 carbon atoms.

30 More specifically, it consists of a polymer having a
structure consisting of alternate silicon and oxygen
atoms of the formula:
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- 8- FIG 2 depicts one exanple of the logic

associated with the servo-pattern witing techni que of the
.present invention; FIG 3 depicts one exanple of the
logic 5 associated wth a technique for determ ning the

head which wites the wi dest track, in -g- accordance with the
principles of the present I nventi on; FIG 4
il lustrates one enbodi nent of a 10 di sk surface divided into N

ci rcunf erendi al - pie sectiBns,tn acc@r defge wit hRt he

principles of the present inventlont FIG 5 depicts one
exanpl e of a pl ot of0 si dhlal—fampl@ t‘u?é versu@ offitrack 15
position of a recording head, in ackordance mnth the principles
of the present |nvent|onR —n fGRe depi cts one
enbodi nent gf t he | ogi ¢ associ at ed mnth a technique for 20

determ ni ng~t r aG PLL G- eddh %Q&Hyd%écaigﬁ?exﬁtr but réP&ré’éiéﬂgﬂrgé Sagd the

present invention PEE One
di sk surface di V¥RREF@t® hydnacarkwd gnoup and n is anpi@tmmmmq h

four bursts witffdmiz0 o about 15DV .SeTheORoleBudss el of tdhd he
o et Bl o8 o e PLESRD dY AR 3090, 12,189,008, g/mp oG RS oon®
t he radiaI1803|tThn1sﬁltponauhﬁwmngehwadownsurface tension, preferably
22-24 nN/m or dyn/cm. In addition, the silicones
contemplated for use by the present invention are
physiologically inert. They are stable, heat resistant,
chemically inert, colorless and odorless. The term
silicones includes among other things, silicone oil and
silicone wax. Examples include ABILWAX 9800 and 9801,
L-42, L-45, NM-1, VISC-10M, SF96, SF1080, SF18-850 DOW
CORNING 200, 203, 230, KANTSTIK 406 NOO, KANTSTIK M-55,
silicone wax (steroyldimethicone), dimethyl silicone,
and the like.

Stearates are salts of stearic acid. They
include ammonium salts and metal salts thereof. "Metal
stearates" as used herein are the metal salts of stearic
acid. These metals include alkali metals, alkaline
earth metals, Group 13 metals, Group 14 metals and
transition metals, such as Group 12. Example cof the
metals include zinc, sodium, calcium, lead, barium,
cadmium, aluminum, lithium, and the like. Examples
include HYTECH RSN 248D, PETRAC CP-11LS, PETRAC CP-115G,
PETRAC 22, PLASTOLUBE, SYN PRO CALCIUM STEARATE PG, SYN
PROTYPE 114-36, WITCO F, WITCO EXTRA DENSE G, WITCO FP,
COMETALS SODIUM STEARATE, SYNPRO SODIUM STEARATE ST,

15
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which a correct track pitch is present, in accordance with the
.principles of the present invention; FIG 9
depicts one exanple of a plot 5 showi ng read-back signal anplitude
Ver sus the radial position of a i&cordlng head in

whi ch an incorrect track pitch is present, I n accordance with
the principles of the present invention; 10 FI G

10 depicts ope erﬁi"fﬂd"%iﬁm‘)fs'fafhia' OSN@ERSTAB ZN- 1eﬁf5%ﬁ&d 24-4h WRIrhENg a

timng pattern on £g5|t|oned wi thin the disk drfive_of
FIG 1, %m& \AM AR CG HIY 7 ERARNTE 1 8 LTCOs EALCIUM

i nvention; 15 s'rEARATE_. MATHE. SODIURPSTEARATE, emarqﬂ SODTUM STBARATE,
e, onrepeat ablE GFILY donbl 54, PECEE 26 use, 27 PR EER 2 O <K
the j itter VErsud¥TEGH iﬂﬁl%rlﬁéllthATﬂheZm%I@wRATE S M’I\H@ &ENEI G 11,

FIG 13 depicts %ﬁwb@sﬁ M@Lﬂhétzmc STEAnAwsiemm*dm@IN&BsrthmE,
versus step nunber, in ordance with rinciples gé t he

pr esent PLASTOLUBE,, SYNPRQ °ACF, “STNPRO QW<§I$P 421 HITE9t

radial timng nmaend the like. trajectory in which no fraction is added to a

nom nal time interval i%ﬁtﬂgggGHQEQIﬁf”Eﬁgdéﬂﬁgkes are waxes 'HIUEh§ the
uiber e

transitions fromodd n
10 formula R,CONH. wherein R, is a hydrocarbyl radical and

R; CONH., has a molecular weight ranging from about 200
to about 2000 g/mole. There may be complete saturation
in R, or there may be at least one double bond between
the carbon atom in R,. The amide waxes preferably have

15 up to 40 carbon atoms, although it is preferred that the
amide waxes contain from 12-30 carbon atoms. The amide
waxes also include higher fatty acid amides, that is,
fatty acids having an even number of carbon atoms,
ranging from 12-30 carbon atoms. Examples include

20 CRODAMIDE ER, CRODAMIDE OR, CRODAMIDE SR, CRODAMIDE 203,
CRODAMIDE 212, EURESLIP 58, KEMAMIDE E, PARICIN 285,
PARICIN 220, PETRAC ERMIDE, PETRAC SLIP-EZE, PETRAC VIN-
EZE, PETRAC SLIP-QUICK, ACRAWAX C (1,2-
ethanediylbisoctadecanamide), ADWAX 280, EBS WAX,

25 HOSTALUB FAl, PARACIN 285, ROSSWAX 140, CRODAMIDE EBS,
BUSPENSE 047, ER, OR, 203, 212, KEMAMIDE B, S, U,
ethylene bis (stearamide), oleamide, erucamide, and the
like.

Examples of a fatty acid are CROD ACID, stearic

30 acid, and the like.

Polyethylene and propylene waxes as used herein
are waxes of low, medium or high density of polyethylene
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- 10- transitions, in accordance with the principles of
.the present invention; FIG 14b illustrates a radial
timng mark trajectory in which a fraction of 1 is added to 5

a nomnal tinme interval in the generation-afi- even nunbered
transitions from odd nunbered transitions, in accordance with the
princi pl es of the present invention; " FIG 1l4c

i | lustratesla romd| PXOPYIRPSHasPRStively havingce MQledrlan ctekdlt acti on
of [err] is addefagp@ing from about)FU0Wltol 200,000 idléd N tEameysy ajf on of
|

acoor dance wi t h BRLYEHAYians s Tnclude EBhueme grate 4 IS it e The
FI G 15 depi ct s @nks exianil e Nofllg N-dfl, N-21, N-34| |HGECHST rWAXrBBIr19M
placenent abong FrAid, and the 11Kd." BQalB g5 V5E Yo Fahd WHE lard "
accordance Wth the principles of "the prese I nvent1 on;
FIG 16 depicts FRRLENEMN11SFf anke EPOLENECE-43P, andthetildk&r with witing
a servo-pattern on one other waxes( $lachUabafienetrdl aé0) GBS, Mdrtdme
Beoret D e xart ol b RN "HEREA g conte s S e
servo- pattern ofportions, the wax portion, the resin portion and the
10 asphalt portion. The wax component of Montan is a
mixture of long-chain (C..-Cso) esters (62-68 wt %),
long chain acids (22-26 wt %), and long-chain alcohols,
ketones and hydrocarbons (7-15 wt %). The resin portion
is approximately 70 wt % terpenes and polyterpenes and
15 30 wt % resinic acid and oxyresinic acid, while the
asphalt portion is believed to be polymerized esters of
oxyresinic acid.
Oxidized waxes are alkan hydrocarbons (paraffins)
having a molecular weight of 100 - 2000 g/mole. They
20 are capped at the ends with either ester, carboxylic or
hydroxy groups. Examples include carnauba wax and
Rosswax, such as Rosswax 100 and 1343 and the like.
As defined herein, glycerol esters are
hydrocarbyl esters of glycerol having a molecular weight
25 of 200 to 2000 g/mole. They include monoglycerides,
diglycerides and polyglycerides, including fatty acids
of triglycerides. Examples include PATIONIC 900, 901,
902, 907, 919, 1042 and 1042 K, and the like.
Alcohol esters contain 5-2000 carbon atoms, and
30 include such species as LUBE 106, and the like.
Complex esters are copolymers of organic

phosphate esters having a molecular weight of 200 - 2000
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3

25 FIG 16 to other disk surfaces, in accordance with the

principles of the present invention; and FIG 18
depicts one enbodi ment of the |ogic associated with witing
timng information on a WO 96/ 28814

PCT/ US95/ 03126 -11- di sk
surface using two heads, in accordance wi tht2- the principles of the
present invention. BEST MODE FOR CARRYING QUT THE | NVENTI ON

I n accordance wit LN of 1 en ve a nmet hod and
apparatus for w8 WRE At géﬁ€kf?nﬁ{kﬁé%ﬁﬁ% % ngPﬂag %é&lUﬁ]lS provi ded.
I n one enbodemna;iaeseamb fatteracids . iBxamples dnclude KANTSHIK
magnetic disks | g ?egnanga 55@0&% g )eVi ce, such as a disk drive.
Referring to FIGS a and i n one examl e, I sk drive 10 incl udes

one or nore mgnet?%%@%aﬁ’flé’d‘e( @&dliééﬁ’ie\?ell}stﬁeP?Eﬂi‘i@%‘ée
magneti ¢ di 5ks 13}, bDeAdSr in®ldé MOLD'IASECPCR]i MOLD WIZhENTs334pR 1 4ANT

(collectively re or ead 1 S0,
mechani sm 16, anggc{’(laf%'? %g 6’%@' ar@g"cht étigrQ at cg R? ggépojlneé%a{r}: nor e
crash stops the combimatiamhane wemolecularcweightt canging oizam 200
26, a conputer 28, Po®)ess agfmiles del ay generator 30 and a time

[t erval measur eenl <Y AL eiaed Hebetbe; avarehthyt TRON it O
surfaces whOch aryckahiphatiaf, roacaromagicnimoletyi containimgdcarbdn and ace
has a plurality @dééﬂsaéo%ns,l ri\avix\g 1 to 200 carbon atoms. The
hydrocarbyl moiety may be straight chain, or branched or
cyclic. If cyclic, the rings are preferably fused. The
hydrocarbyl group may be completely saturated or
15 partially saturated or completely arcmatic or
conjugated. The hydrocarbyl moiety may contain at least
one double bond. It is preferred that the hydrocarbyl
group contains 1-100 carbon atoms.
As described hereinabove, the present invention
20 is directed to a new polymeric material containing an
additive admixed therewith. The polymeric material of
the present invention is a thermoplastic material, viz,
polystyrene or polypropylene. The polystyrene and
polypropylene that is utilized is transparent to
25 ultraviolet light. When the additive described
hereinabove is admixed with the polystyrene or
polypropylene, the new formulation maintains its ability
to transmit ultraviolet light. 1In a preferred
embodiment, the new formulation allows UV transmissions
30 of from 3 to 5 up to wavelengths of 300 nanometers.
The additive admixed with the thermoplastic
material is present in amounts of at least about 0.1% by

35

This Sheet Has Been Replaced

LD




accordance with the principles of the present I nvention, information,
such as timng information 25 and servo-patterns, is witten on the
.surfaces of one or nore of magnetic disks 12 by using internal
recording heads 14. A spindle motor 5 (FIG 1b) is | ocated in the

i nner di aneter of disks 12 and is useq3-as is known in the art, to
spin magnetic disks 30 12. As depicted in FIG la, recording heads 14
are attached to suspensi on nechani sm 16. WO 96/ 28814

PCT/ US9/ 03126  weight. As described hereinbelowi2the additive fuspension

mechani sm 16 al | 6&@11@9%%{14&‘%“11 thl.%aciﬁekaog@xétw Rat&F{d Lo casr ect ion

and is connected t0 actuator 18. tuat or eﬁygp

standard novi ng £Qi forgk tq MAKT ighi cHn 9ther) HAEdS, B%??eb%ﬁ?l ac]onnect ed

to a voice coil stet nadditiiks AndsdewvhotncbhE. thé, tmtm;:]?ébuml udes one
uat or

or nore magpets :g%\;,nﬁ‘a]‘facmss'sqx%hm t?@ dtﬁ%#r@?}t]& Jf.an:Jf f&if ?’5)8 C o
mounted to a 10 diptywipytad 125t\?1|eat§€ﬂ!‘99 ﬁsﬁﬂﬁa@%ﬁ%ﬁfeako In one

which is uséd to ‘he "ot
exanmpl e, actuat orn@axteaﬁfamuw 2heb!t 38hA5 LpPeRClUNi® to the ldhduit l&se
pl ate via one or scre tor_dyriver_ 24 V\:hlfig

coupl ed to base @ tg‘l V$i% 3%9\91 %%, tﬁfr@c’é?pﬁa:fﬁu%e ong &% s ©

circuits, such amjpb\balvesamaiisteisas s pransmisgion to dM rldghti.o voi ce
coi | motory ;ricalzlg \ﬁ' %%EQEE!LEgltﬂa@@éF Phdd fr Areg’| &ﬁ;WI a'io%u?—]b s

read/mmlte contr I's used for reading
magnet i ¢ tranS|t?QﬁuF§ﬂ1W?ﬁébﬂPsksI“a§ EHefE§§%¢|?NRPQﬁQQﬂﬁﬂ ﬁ*ﬁbcordance

with the princi it tdfve shoulld pecpeakehtvent amdunts ranging from about
0.1% to about 5% by weight and more preferably from
about 0.1% to about 2% by weight.

15 The additive is basically an oil, soap, wax,
i.e., a mold release agent and/or surfactant. It is
preferably a silicone o0il, stearates, e.g., zinc
stearates, or wax, but is not limited thereto. The
preferred additives are SF 1080 Silicone 0il, Int 38H

20 Ester Complex, Kantstik Q Ester Complex, FC 430 Ester
Complex, ABIL® Wax 9801, Silicone Wax (stearyl
dimethicone), SF 96-5 Silicone 0il, L-42, Calcium
Stearate, Sodium Stearate, Acrawax® C (1,2
ethanediylbis-octadecanamide), polystyrene 202, FC 4331

25 Ester Complex, SF 18-350 Silicone 0il, L-45 (dimethyl
silicone), Zinc stearate, ABIL® wax 9801 (cetyl
dimethicone), VSC-10M, Carnauba Wax and Ross Wax 100.
The more preferred additives are SF 1080 Silicone 0il,
Int. 38H Ester Complex, Kantstick Q Ester Complex, FC

30 430 Ester Complex and Abilwax 9801 Silicone 0Oil. The
most preferred additives are SF 1080 and Abilwax 9801.
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Coupled to read/wite controller 26 and actuator driver 24 via buses

29a and 29b, respectively, is conputer 28. Conputer 28 includes, for
ifhstance, a 25 standard personal conputer which has storage for

savi ng i nformation. Coupl ed to computer 28 via an | EEE bus 31
IS programmuabl e del ay generator 30. Programmabl e del ay generator 30
is, for instance, a Hew ett Packard 30 HP8118A and is used to control the
time at which a ‘ WO 96/ 28814 -14-

PCT/ US95/ 03126 -13- given transition
is witten, fs describe urth detai| bel ow. Al so
coupl ed to c%nputer i%xe &aFEE§%59§l§§l°“s 1?%f§4%ﬁ??*ﬁ§£¥ﬁﬁnen8£surenent

system 32 whi ch imhmpyl@nmmmmuancelmwmg hesddhk t incasplians thie t he

present I NVeHd idatddo aeanese required tinme intervals. In one
enbodi ment, tinme interval neasurenent system 32 i ncl udes an HP5372A
time anal yzer offered by Hew ett Packar d. 10 It will be
apparent to ®ne of ordinary skill in the art that there nmay be many
variations to the disk drive depicted in FIGS. la and I b. For
i nstance, a di sk drive may have only one magnetic disk or only
one recordi ng head. 15 In accordance with the principles of the
pr esent invention, disk drive 10 is used to wite a servo-
pattern on one or nore of magnetic disks 12. The

10

15

20

25

30

35



'éervo-pattern Is witten at specific |ocations on one or nore disk
surfaces and, therefore, before the 20 servo-pattern is witten, radi al

.posi tioning i nformati on and circunferential positioning

I nformation (9) are determned for the recordi ng head used in witing
t he servo-pattern. One exanple of a tegdni que used in witing
servo-patterns is described 25 i n detail bel ow. Referring to
FIG -2, in one enbodinent, a determnation is made as to which
recordi ng haad of dlanDImIWE 10 wites (AMOUNTISYt WELGHE, STEP 50 "FIND
THE W DEST HEAD." In th % c% , the head that ,3Q wites the widest
track is the desired head used Tor witing the“timng pattern and the
servo-pattern, as ABINYAX 8314 1.00%

PCT/ US95/ 03126 FC 430 b425% described in
detail below. If there j ,leiggg recordi ng 299 then that head is
the one that wites ~ W t track. The mafln i n which the w dest

head is determ ned i s JOBNTSTECK iQh detail with 51r50&rence to FIG 3.

Referring to FIG 3, ingacfggglance with the rggciples of the present

I nvention, in order to eterm ne which of the’ recordlng heads of a

di sk drive or ot he¥F r&% di ng device wites Ph&3%i dest 10 track, each
of the disk sur f aces IQE&EEHBSMHMN n the di skodesye are divided into a

nunber ci rcunf i e sections, STE "Dl VI DE EACH
DI SK SURFAE% | NTO N CId@ﬁ%FéEE AL PI E SECTICNS.E'§8% In one exanple, N

is set equal to sixteerPAXBld 33t therefore, the @i8%®surface is divided
i nto sixteen Ci r cu¥ml gyl pie sections aspsgpwn in FIG 4. As
is known in the art, irhénfg%b to divide a disk

0.5%
GE 1080 0.25%
15 The polystyrene/additive and polypropylene/

additive compositions of the present invention are
prepared by processes well known to those skilled in the
art. The following procedure exemplifies the techniques
used to make the composition of the present invention

20 using polystyrene. However, the techniques are just as
applicable for making the polypropylene/additive
composition.

The procedure using polystyrene as the
thermoplastic material is as follows. The polystyrene
25 and the additive are mixed together by techniques known
to one skilled in the art. 1In one methodology, the
polystyrene is compounded with the additive. In other
words, a predetermined amount of the additive and
polystyrene are mixed together, the mixture is heated to
30 melt the polystyrene, the melted polystyrene and the
additive are then again mixed together, such as with an
extruder, which further intermixes the two components.
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"surface, an index is used to i dentify the first sector. Thereafter,
any nunber of sectors can be 20 defined by witing patterns at a

predet erm ned di stance apart from one anot her. Ref erri ng
to FIGS. 3 and 4, subsequent to di vidi ng each surface into N sectors,
every ot her sector is |labeled the A or and the remaining 25
sectors are | abeled B sectors, STEP 54 "LABEL EVERY OTHER SECTOR " A"
AND THE REMAI NIl NG SECTORS "B"." Thereafter, while holding actuator 18

aga: nst dcr gah TheShORtd2e €&F htﬂéiﬁﬂié“zﬂﬁ:dlﬂ%diiédl Snuﬁeﬁeipewzéze
anpl i tude bursts ne. or Iore tan
rggpective di sk égk?ﬁﬂﬁtgv?%y' the r¥¥g%¥§ﬁpe Fﬁya%éﬁ?g % ﬁjﬁﬂfﬂﬁh

princi pl es of théorm thermektenipokygtyreneaapd thdeadditive aadded ittd en in

h of the "A" sggt j f Kk S5/
gg% Ug%/ 02126 EREREELOh bOfydiyr¥ind 13- End mi‘xgﬁ e.g., extzyder’ a%gEP -

"Rl TE AVPLPTUDEmEXp@TEPgethen gnd themmslllﬂtihedﬁttrm@@ TRACK #1."
Subsequent to vvrpémgtiferburﬂ&ﬁfauﬂﬁeq thenadditiv@céamivy 18 is noved

AVBNT. " 11 one SoibSlifaaXlih ch ngbBRBLARRER AR HP S A1 B AR on

t he signal anpl|tmﬁkmmﬁdinsemanhinﬁ-ng head, such as head 14a, versus
the of f-track position ffe taﬁn;rm(hon of PHE Bresgne DlvdAEdPnRigoxi mate

linear relafionshi 0 bet ween anpl |tu e an track position is
depieted: 10 T tfiden o mapkare Areieles o gmw WherelRs
its naxinun1va1LpnlysﬁyrennnahrppnyprdpyiederEsthqrmally(utﬂﬂnzeﬁraCKn(i.e

30 microns) and W%Jé}? ap&liéfﬁl% S,g h?ﬁﬂpb&i@f cﬁ]‘%f tj.l'}e pq%@emm

anplitude 15 (r.e., recor head
1nvent10n is employed to comprise a mold half of a

separable two part mold assembly utilized in the

15 preparation of soft contact lenses. The mold is
comprised of at least two pieces, a female, concave
piece and a male convex piece, forming a cavity
therebetween, when such pieces are mated, with at least
one flange thereabout. At least one of the pieces is

20 comprised of the composition of the present invention.
In other words, both mold halves or one mold half is
comprised of the composition of the present invention.
When only one mold half is comprised of the composition
of the present invention, the other mold half is

25 comprised of a thermoplastic polymer that is normally
used to make mold halves for contact lenses, as
described hereinbelow. It is preferred that the base
mold half be comprised of the composition of the present
invention.

30 A preferred mold assembly is depicted in Figures
3 and 3a, which illustrate reépectively top elevational
and side views of one embodiment of a front mold half 10
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“-approximately half off of the track (i.e., 15 m crons). |In one

I nstance, the actuator is noved until the read-back signal from head
.14a is equal to hal f of its maxi mum anplitude (i.e., half off the 20
“ftrack). Wile servoing at the half anplitude position which is
acconpl i shed by sanpling the rectified head signal, anplitude bursts
are witten with head 14a in the B sectdrs on the second track of

t he di sk surface corresponding to head 14a STEP 60 25 "WRI TE AVPLI TUDE
BURSTS WTH_HEAD 1 I N "B" SECTORS OF By novi ng

radial ly of# of BABISL-HMALRE R¥CdyGdon of ch°BﬁF§F51€%ﬁ be thed to
provi de positi onpo1 er Dot {ow i o .a Iimyrmmaam;e tbapbsitionnibea gt to

30 read the SI tran | gto
the "B" bursts d ﬁ.ai,g%n%&{(h%;@&’]ﬁt t"rcg't {“%H%F‘Huﬁ%&g i’?‘gquéﬁl ng a
sanpl e and mold kalvesi, Amdn@qaagd.c@haempbddhngve@ are useful

96/ 28814 5 in the production of contact leRQEEL§Q5£ﬂE@1¥%nses can

-16- anplitude of" the read- I gna const ant

nrervals bet wech® JiRdE high imsmedlataty,FBady toeRt | NS hdinatput
to the servo-| oopnswebbed tienses can be aadeawhich| needete riodwalilied when
servoing to a 5,QJ I' back signal, a servo-

control | oop mnthﬁgaf J%F%Fﬁ%%g&ﬂggd%%$ﬁ t he head p05|t|on S
an average of all the sbb%mugimaﬁ gndicateﬂaghgret heke f Gronwineid half

repeat abl eygari %&frﬁe QiompriséchQ:fméﬁaebkéséﬁf:V@oﬁpG@ﬁiiorHS'ir’cg ishe
anpl i tude of 10

system (i . cred %ﬁﬁﬁ% {fg'gg filﬁhlgfgai#gw is OE‘?WE’%'SG{%rst s

under all of thesutxabxbrgpénmntiasmic polyhmerdwhkchir is eswff i giset Jand
conpared, STEP 6¢rangparddt/Ra1tr@WibPeERVone c&EBIow “Lrddu e dncanpl e,

therethrough with light to promote the subsequent

15 polymerization of a soft contact lens. Examples of
suitable materials include polyolefins such as low,
medium, and high density polyethylene, polypropylene,
including copolymers thereof; poly-4-methylpentene; and
polystyrene. Other suitable materials are polyacetal

20 resins, polyacrylethers, polyarylether sulfones, nylon
6, nylon 66 and nylon 11. Thermoplastic polyesters and
various fluorinated materials such as the fluorinated
ethylene propylene copolymers and ethylene
fluoroethylene copolymers may also be utilized. Other

25 materials that can be utilized for the front mold half
are described in U.S. Patent No. 4,565,348, the contents
of which are incorporated by reference. The most
preferred material for the front mold half is
polystyrene or polypropylene.

30 The front mold half 10 defines a central curved
section with an optical guality concave surface 15,
which has a circular circumferential parting edge 14
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15 the signals fromthe "A" bursts are read and conpared using a

st andard neasurenent tool, such as a vol tnmeter or a digital

.oscill oscope. At the point where the signal is lost fromall of the
heads except one, that head is determined to be the one that 20
wites/reads the w dest track. -¥d+4 hough t he exanpl e descri bed
above uses a plurality of "A" and "B" bursts, it is possible to

use only one "A" burst and one "B" burst. Referring back to

FIG 2, in ane eextdnding, tAéredreund he Menpatdngwedgesliheshodrsint rack,
herei nafter de”OFﬁ9a9§é§h¥$téfldfﬁefIBJ¥¥*30 Jt:q,uaggérablelgoaﬁﬁﬂﬁqgnce

with the principles o I nve etermne the track
pi tch of the di sgharp aﬂ@l?%if@N@IPkﬂFt#qlﬂ@dﬂq§ PREEANG| TEpe- (edge) for

Referring to FI GEneGsaBQe&uenﬂlpn@oméwthdwteontact 18ngL deax gendLaEIyi ne

the track pptch gf the dl sk vex siidads 18'5sTsphcad’ 2GR ERL'ESRONAL MO 1O
PCT/ US95/ 03126 surface 15, and an annular essentia¥ly uniplanar débange o a

nunber, N, of ciggupke I | ¢ I Dl SK
SURFACE As shoig ?% f&P&é&-ef%éhding(ﬁﬁ?ﬂggg%;og§wgghfglgg&%L ace is

di vi ded i nt BuEfacesnlsand olnés 1Jb S Riads. FOZBAL; bReTReRdicular) to
plurality of tragké atis {loPiatatiorn) d!ﬁlth%ubbacave surbaeealsracmedensi ty

S ol oL gR oL edlhyd; Bi¥EadE s, mae U dhefpgoffi s PN HAM R "
overl ap anot her (pewer rcuxkye) of a contact lens to be produced by the
front mold half, and is sufficiently smooth such that
the surface of a contact lens formed by polymerization
of a polymerizable composition in contact with the
15 surface is of optically acceptable quality. The front
mold half is designed with a thinness (typically 0.8 mm)
and rigidity effective to transmit heat therethrough
rapidly and to withstand prying forces applied to
separate the mold half from the mold assembly during
20 demolding.

The front mold half or curve thickness was
reduced from 1.5 mm in prior designs to 0.8 mm. This
has a direct impact on cycle time reduction.

Figures 4 and 4(a) illustrate respectively top

25 elevational and side views of one embodiment of a

' second, or back curve mold half 30. The back curve mold

half is designed with all of the same design
considerations mentioned hereinabove with respect to the
front curve mold half 10.

30 The back curve mold half 30 is formed of the
composition of the present invention (i.e., polystyrene
with additive or polypropylene with additive). The
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'10 Referring again to FIG 6, subsequent to di viding the disk

surface, actuator 18 is held agai nst the crash stop and anplitude
.pursts, referred to as "A" bursts, are witten on the first track of
each section with head W STEP 72 "WRI TE "A" BURSTS 15 ON TRACK #1 W TH
HEAD W (see FIG 7). (In another enbgginment, it is possible to wite
the "A" bursts on the first track wwth a head other than the head that
wites the widest track. In addition, it is possible- to wite the

bursts on alraclkconigesittivan dfhehki pseséﬁt. ineekt jon A gampfarably witing
the amplitude burSlfoparent®hidiBintl be FPYEL foREE UG NHfledbabRTCC

such t hat for tud rom
the widest track duxrve meld heflfi B6 #afdnesna centypl |qqm@d)rse§ttian With

anpl i tude which igh %ﬁaﬁaw%&aih 28nvek ONh Ffade OPF) & e&ﬁllz?t ween
tracks, STEPR. 74 uent to

"P
posi ti oni ng % he éﬁ?ﬁﬂﬁﬁﬁﬁcﬁﬁﬁave 535g55f0?4|§9?ﬁﬁQi§ﬁ°q 8§VFFon and "B"
bursts are wisiuxifaceo 3 3, handeannannu bak eﬁsenhﬂakiyﬂunﬂp;aﬁiEPfI&n@é

R T e DIRST3aN el Bl AR ¥u {81 1y oytwdl 2412 riobm RheSEhYPARES O

the "B" bursts, witten eac
section, STEP  337@nd)\3dT@gn" crlmmmlrwmmw@q TRACKO#QH%M 8f

WO 96/ 28814 concave surface 34. The convex surZhcdS33/ B3s2€he

-18- erv0| ursts, "D' buysts are itten

fourth tradd ol BaMeRBaRE at tREIReE qHgve tieen roalie lbBR fle HEAD W o
TRACK #4." cornea Sﬁbsbquem)t@fvalctomgpczmele‘rmurtobmespsoquc}py

and D bursts) onghRephgacksid ﬁQlf hea:hfaﬂs tél?éfi‘@i'eh%ig smobi‘.ﬁ %éﬁséhé aCk

the track pitch can be determ ned g’ gParlng r ead- si gha
from each of thethe surface of a contac formed by polymerizati n

of a polymerizable composition in contact with the

15 surface is of optically acceptable quality. The base
mold half is designed with a thinness (typically 0.6 mm)
to transmit heat therethrough rapidly and rigidity
effective to withstand prying forces applied to separate
the mold half from the mold assembly during demolding.

20 The mold halves 10,30 define generally triangular
tabs 26,37 integral with the flange which project from
one side of the flange. The tab 37 extends to the
injection hot tip which supplies molten thermoplastic to
the mold, and also defines therein an angled (e.g., 45°)

25 web sections 22,38 for smoothing the flow of the polymer
wave front and thus to avoid jetting, sink marks, weld
lines and other undesirable flows which would impair the
optical quality of the mold half. The mold halves 10,30
also define a small circular projections 25,35 which

30 serve as traps in the molding process to immobilize
small plugs of colder polymers that may form at the
injection hot tip between cycles.
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bursts, STEP 82 "COVPARE READ- BACK SI GNALS FROM BURSTS A, B, C, D." If
the track pitch is at a 10 desired |l evel, then when head Wis centered
.over the second track, the read-back signal fromthe "B" burst IS
t he maxi num val ue and there is no anplitude signal fromthe fourth
track. That is, if the track pitch | s-2@tal to the head wdth, then
the anplitude from15 the "D' burst is below a threshold set to be near
zero, such as -40dB bel ow the on-track -anplitude. Further, the signal
fromboth the "A" and "Ehepmpaemer andJRenemem MixFunes fepMhichethhfch was

servoed to when procetsbema9caaddkfaékewaﬁndwdé e-.rbpo&rgm@ramheeaf ohhg-20
above i s shown | El G

h at . refe " uner al t he
anplitude of the gr058pgby}§ekﬁ ??%uél %ﬁﬁ*?fﬁﬁ%OGmeﬁg "D"' burst
i s near zero coandouxEEsaapthtasIeanﬁydxmsgesthyﬂ," aprylate,ametbylial .

It the track pitgh 1at@) ' Rt yiw ées ZﬁnﬁRﬁ rBh [&EnEORRECT?"
rylakl) sty Y

then the process h ue of I|t fron1burst
"A" that was v §¥FVBEHY%%m%ﬂ%n EXﬁ%RxYH?ORM%SNﬁﬁhPFGH aF@ieFF@B“Fﬁlas

QL, is used, as desﬁacb?ﬂabel Os\tyi'@nwIétﬁmdﬁ}%tﬁ@flvﬁethacrymatéerlﬂetﬁa'ﬁ’ 85

the track o ton Ertbefl GRS RRES Hoendl ey Mol el ap it hBe by iedy ("
det ernmi ned, as ddigcebene batxylamsiids, s6iny HBGNEWE acmmlthJDE FOR "A"

BURSTS". 10 h £88déthylene acrylate methox ethyl methac late,
PCT/ US95/ C3126 YErS2y o Tyrate. Y

particul ar, refePFFRLLEAGIY Rethgch, acid, lecﬁﬁglaﬁﬁFP?ﬁﬂﬁlﬁF?wniﬁﬁst A
t hat was servoeddlnemhu&amino dthyl dd¥ylste.witten. At that position (R1),

e e to oIl TOm DU okec Eod o Jde 113" BonBBh 01 1BYs Sr8™ VO 19 10 @

new position, R2, where equal to @, the
si gnal fr0n1bursgisgiosed in U. s Patent No. 4,495,313 to Larsen, uU.s.

15 Patent No. 5,039,459 to Larsen et al. and U.S. Patent
No. 4,680,336 to Larsen et al., which include anhydrous
mixtures of a polymerizable hydreophilic hydroxy ester of
acrylic acid or methacrylic acid and a polyhydric
alcohol, and a water displaceable ester of boric acid

20 and a polyhydroxyl compound having preferably at least 3
hydroxyl groups. Polymerization of such compositions,
followed by displacement of the boric acid ester with
water, yields a hydrophilic contact lens. The mold
assembly of the present invention described herein may

25 be used to make hydrophobic or rigid contact lenses, but
the manufacture of hydrophilic lenses is preferred.

The polymerizable compositions preferably contain
a small amount of a cross-linking agent, usually from
0.05 to 2% and most frequently from 0.05 to 1.0%, of a

30 diester or triester. Examples of representative cross
linking agents include: ethylene glycol diacrylate,
ethylene glycol dimethacrylate, 1,2-butylene
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&arops to a predefined threshold near zero. At this position, the

signal fromburst "C'" is equal to . Therefore, it follows that
.whenever the track pitch 10 is too high, then @ > Q > @B. Sinilarly,
if the track pitch is too low, then @ < Q < @@. As

menti oned above if the track pitch is -a{nhcorrect, then a new anplitude,
Qerr], for the "A" bursts is determned. In one enbodi nent, in order
to 15 determne a new anplitude for the "A" burst, ‘the fol | owi ng

equation may beaymednattyla€e epl3mfiylene dﬂﬂﬁﬁﬂacrylhtaeau 4R the region
where the anpli

Ref erri ng back BQFFEPeGdLQ%égﬂﬁﬁXﬁﬁtﬁk)Qqqﬁ¥ﬁﬁfe glycege?f%cr¥£3ﬁfpasses to
STEP 72 "V TE p&bpBlene gIycol diﬁEﬁhﬂCﬁ&ﬂdNEIHdHEAﬁng1yc¢(ﬁ or Qlferr] is

referred to digggﬁbgr?ﬁaégmaéégyégl:3 N 1 Ioggggﬁggﬁa&rfiﬁeé the

"A" bursts are witten
anpl i t ude £r om SAGtREAENE EIYSRY diaqmdate, dipgopylepacwlysoht a value

egual to gﬂ[errhiaSEﬁfhﬂa- glycéﬂ%%?'Hﬁﬁﬁe%EEU&ﬁ@E&e, éttmétﬁyD@Blélon thek
"B" ursts nwth t t he w dest trac
on the second tPgéEa&%'hé%‘g r}"%'I %\Ié}%%%htyrcigh‘t égags descri bed

previ ously. trimethactyiqggn|qu amsodiikent TVDéCQQIGEOQ# Hinkingi[ err]

i s updat edag¥Rty WSRSElEC R w&b%c@fssta&a%g m@V@nat least 6o
96/ 28814 f US 126

- 20- 1°thouﬁﬁh¥+ﬁpkﬁﬁ{k¥(ﬂ“qﬁfWﬁaQSf[QPPPIPsbﬂBﬂ?naIIy const ant f or

all tracks. The polymerizable compositions generally also
include a catalyst, usually from about 0.05 to 1% of a
free radical catalyst. Typical examples of such
catalysts include lauroyl peroxide, benzoyl peroxide,

15 isopropyl percarbonate, azobisisobutyronitrile and known
redox systems such as the ammonium persulfate-sodium
metabisulfite combination and the like. Irradiation by
visible light, ultraviolet light, electron beam or a
radioactive source may also be employed to catalyze the

20 polymerization reaction, optionally with the addition of
a polymerization initiator. Representative initiators
include camphorquinone, ethyl-4-(N,N-dimethyl-
amino)benzoate, and 4-(2-hydroxyethoxy)phenyl-2-

~ hydroxyl-2-propyl ketone.

25 Polymerization of the monomer or monomer mixture
in the mold assembly is preferably carried out by
exposing the composition to polymerization initiating
conditions. The preferred technique is to include in
the composition, initiators which work upon exposure to

30 | ultraviolet radiation; and exposing the composition to
ultraviolet radiation of an intensity and duration
effective to initiate polymerization and to allow it to
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As described further below, the value of QL or Ql[err], which
represents a ratio of on-track anplitude, 5 is used to wite the

servo-pattern. However, referring back to FIG 2, before the
servo-pattern is witten, timng marks are generated which indicate
circunferentially where the pattern is to hg placed, STEP 90 " GENERATE
TIM NG MARKS. " I n one exanple, the 10 tim™Mg pattern is conprised of a set
of equally spaced radial timng narks of magnetic transitions

whi ch are pﬁPdUC?QOEBeQCCOFQEHERiymféhd&ﬂE Emb”ﬁbﬁheﬁalves gkethe present

I nvention. The t

attern i servg g #tern descri bed
bel ow, are 15 ?EBQBFébbY EE@PEP%&?Q?(%?\MHH?aVHP phaFadiebinng After neags
in a seal ed and ehespgedupé sitéype. tidd mofiomeralis againeegposedrtoneeded.

Referrlng to F'G‘%égav98§e§e§$ﬁ§é§#%gc¥ wr iy %Qgsaeﬁe%ﬁ,&ﬁgéﬂgtﬂgttern on

disk 12 is descri® I one €nbo i At er nal
recordi ng héad upedlymerizabviomiis permititedngopproceadi tot cempletiiomat

wites t he méeféqam&i ddetIi'o?J ot theadeMbifidekasfdthe refdRidiSt a
ack location of the

del ter .e., cra r nost

i sk assoct af o GRPHESATI TR B W%&agﬁg[] F&Serirsvrahiﬁo & AU W STER 92
"PLACE HEAD AE%JpﬁmyﬁiiizAHIERdomphsiﬂd ead at this location,

series of transitions ofg & mffdfiedlat stepbabﬁtinoﬁi%ﬁ?giit eVl “(lfgl"q‘l. a0

magnetic transitions) are Mﬁltt e disk s e at eq
interval s 3fanni ®§ Wm’éifén?ee\ial GFFJGHSS'F‘ PRior to the|filddpm ®f "\W\RI TE
TRANSI TI ONS ON TE#éKE#dntOcurve nldl@8Khalknifiner@¥anpd eremdwe HidedIvddot ati ng

82/23814 rpn1a£§gé%}|rg;I{E(;gﬁgvegfbg%aggenagcgéegg%fs L3, Dious effeé@o
-21- on polymerization as noted above. Other gases,
including N., are removed to avoid the formation of gas
15 bubbles when the monomer is expelled from the relatively
high pressure of the pump line which supplies the fill
nozzle, to encounter the atmospheric or subatmospheric
N. pressure of the filling and assembly chambers.
The contact lenses are made from the mold
20 assembly comprised of the present composition using
techniques known to one skilled in the art. The
following discussion is exemplary and is described in
more detail in a U.S. application assigned Serial No.
08/258,654 (Attorney Docket No. 9016) of Wallace Martin,
25 et al. for Consolidated Contact Lens Molding, the
contents of which are incorporated by reference. The
mold front curves and back curve molds described
hereinabove are prepared in accordance with the
description therein. An emodiment of the present
30 invention has both the front mold half and the back mold
half comprised of either the polystyrene/additive or the
polypropylene/additive formulations of the present
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chosen such that 180 bursts of transitions are witten on one track of

di sk W These 180 bursts of transitions can be thought of as pairs of
‘transitions, wherein each pair includes an odd 5 nunbered transition and
an even nunbered transition, respectively. For instance, one pair of

bursts of transitions includes bursts.,hand 2. Another pair

I ncl udes bursts 3 and 4, etc. ubsequent to witing the

transitions and, in 10 particular, on the next revolution of disk W the
time interval bejnNgéRt£66oPH coibigedloiideredst. Asbdésdésiwddtransitions

(1-2, 3-4, etc.) is sur ed, EP 96 " NEASURE TI INTERVA TWEEN
DD AND EVEN  heRRARRBYS T é&}%lbﬁc&@“ﬁen i&né’”&%’éﬁ?% ORI LSS dg EiElS to
measure the tinethetpolystyrane@andtagididiive, innsacordamce witdt the32 is
used. After eacifx%tée.ré,rf jfnvenéihe nwm%v%% 'f§omeaéuf€éi id ;tﬁrékeéea?anpn of

each tinme rom.t om nal 1 nterval

ni cr osecond?, i AR HBI¥ePHY FhenFhesmoRiastis. P‘P}N’%‘%F:pé?’{qfaﬂ%ﬁll(
conput er 28 subtgebjstyrere lormpolypropylene. ftopstte bwmotdd mrterval in

of o Ccompute tr?%f@%ﬁé’pde%%‘%?%&% obdekrifiiee "B batif e fhgihecy 20°

FROM NOM NAL | l\nlﬁm/m_ront agve mold dpegnpotnbontaimtany adshdiive riani nal

value is . detyg agQgct ggymggerval bet ween transition 180
and transi 50n 1 STEP 10 1 NTERVAL BETWEEN LAST AND FI RST
TRANSI TI Thi s specifQF effiﬁ FT'\“HXI' PAFEr 96| oPeratioh AN SYSA e ransition

180 and 30'trzﬂuﬁﬂmenm Thee\firoine tuewet holdoandabacktarmwa mafld are9maﬂ&
honZecerss naabifl Ao gt et Bovicen|) MBS
and 1 whlhes thegmeoplastic material for the front lens and the
PCT/ US95/ 03126 composition of the present invention for the back mold
15 is provided in the form of pellets or particles of
relatively high surface area which have equilibrated
fully with available oxygen available in the atmosphere.
Unlike prior practice hs described in U.S. Patent
No. 4,565,348, the mold is designed to produce fully
20 formed lens mold parts directly, that is without
associated support structure such as a frame; there is
in consequence no need to dissociate the part from
unneeded polymer material on demolding, and the lens
mold parts may be direétly collected by automated
25 robotic means for delivery to the transport means. In
any given cycle, any number of mold parts may be
prepared but for convenience of handling, typically 8
lens mold parts of concave or convex configuration are
prepared in a given cycle and transferred by automated
30 robotic means to a pallet of aluminum or stainless steel
in which they are received and supported in a regular
spatial array adapted for further operations.
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-22- are witten 16.67 mlliseconds apart rather than 92. 56

m croseconds apart. After the special nom nal value is determned, it
ks stored in the conputer . storage for use as the interval between
transition 5 180 and transition 1, STEP 102 "STORE | NTERVAL AS A

SPECI AL NOM NAL VALUE. " Subsequent to witing the bursts of
transitions (or in another enbodi nent24the series of transitions)

on one track and determ ning and storing the 10 devi ations, head Wis
noved radially off of the first redeterm ned val ue STEP

104 "MOVE HEAD It shovA=Re HESe\VﬂEBE\a/" thgt otk RS FTRIRS Ofhe
pr edet er m ned Vetlné? dcﬁztﬁ.(iﬂﬁiust PrjeRess)i Ithbpb;tt!)ﬁﬁ means dwe foperaz ilohatk.

After moving the, I AAPTONTRUGY o} parealEl ha Ol rBedlafds diapigSL O

even nunber ed NS 1S Wit usin exi s
odd nunber ed trahanqe.orf@lawwimggg@rjeg&iﬁI!SNOSTE@&Oglspecti'qml TE

| NFORVATI O CN QX EAGK 1Sl CRRplbYBRBEphotoe 1 dEAND NS Bhe time at

whi ch a given even 20 ere tion js witte controlled by
progr ammebl e del P Fer gPJr gecgf aﬁh*‘%’hef §“°1°P d Ce@faliM™ o the

nom nal i ntervalcqaims_;ua-aftlimt dae, to mpsupéranamdﬂalfeed)fartma.hst tikd

nmeasur ed devi ati r r ~@f ot Pl lhtﬁﬁg t tpwWiting
25 the even nli er &q dt ‘;tgngyamegﬁgﬁhaoge é%,?éo%ﬂ(g%uss utét%gr'edeo
transitions ar e"@eﬁéﬁéﬂe&hewpﬁﬁlpﬁétﬁvéﬂd consigtAnGedn rld®Si t i ons as

trigger pojgts, IgiNgBtlBﬁs gene H\Bl'y"EalN'ESFéNd»Q\l de 6 'E:%&%tUSENG EVEN

PHZEEFFPan, a &eygngbggsﬁaﬁggrgaﬁi §§S$%$%Ai$%t€¥%£ﬂ€hqt ere V?ﬂg
control | ed by tHﬁspnwgrynnﬁbhedefectdbhagngeomgeﬁgns mqidlpartcasaachhe
ol ok orvalfy St Sty EEkasich: ubluli s il iy Koyl
PCT/ US95/ 03126 in pallet tracking and quality control procedures

15 utilizing bar code scanners.

The apparatus for removing and transporting lens
mold parts from the mold to the transport means includes
hand means for receiving the mold parts and a support
subassembly capable of sliding and pivotable movement

20 required for transfer of the mold parts to the
horizontally operating transport means.

As illustrated in Figures 1 and 2 1njection molds
#1 (10la) and #2 (102a), shown at steps 101 and 102 in
the flow diagram of Figure 1, mold respectively front

25 curve and back curve lens mold parts or sections; they
may be located in tandem as shown in Figure 2 or to
shorten exposure to the atmosphere still further, they
may be located in a common plane intersecting a
bifurcated transport line, even perpendicularly oriented

30 thereto in the same plane.

Robotic means 103,104 are provided adjacent the
mold registry and engagement station for receiving
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1 23- above, transition 1 is generated fromtransition 180 and

witten on the second track. In this case, the programmabl e del ay
-generator is set to the special nom nal val ue, cal cul ated as descri bed
above, plus 5 one-hal f of the neasured deviation |ocated in storage

for this pair of transitions. This deviation is zero for the second
track, but not for subsequent tracks. -25- After the even and odd
nunbered transitions are witten, the tine interval for each pair of

odd- even 10 transitions i.s neasured and %ﬁfh devi%tioq frog1the
nomi nal t|n&'lntEPF&PVPoPnngBngxr&ﬁﬁﬁuﬂ°% HSPRSCTIvelY 808t ored within
the storage | ocatednsfervipgt sai@8nold parSTH® kAl AcWVEBABGRR e€hiFERMAMENIAND
STORE DEVI ATI ONS_ 4 t ORI d s to 15
whet her there ar gtrrgr gi hagﬁgd%%pt aéc}}"qke &ﬁcg \r/ng%reH Qt §t$ Fos

i nformation, | NQU RY llin"REFEFQW@§§G9f or f°¥§9ﬁ&ﬂ6 Fﬁ@?éebﬁ ?ﬁﬂ?ﬁﬁ%ﬂgracks

on the disksgo refetue lens :hdam rﬁbdﬁlfdifdﬂﬂs Qhdilcatedt Be poecesFidire

pl aci ng a pat kK surface is_conplete,, STEP 20 114
" END. " Fbmever Eﬁﬁep?iﬁ?ﬂ@ ng; QOfBYe. and &BFY?ﬁnl%ﬂF 9 i onal
tracks of the d| sk;:tihan dlt@vmrderedr dintiond nterd€aredOzel a0046n HIKD BY A

PREDETERM NED 6w on 281 dori‘?xc‘%%%d' %oh%@%&eg ch_ that Usi ng

t he above-descri e% grocess equal 25 paced fadial timng narks are
provi ded, whi ch &¢tomated d%%ﬂ#&ﬂﬁﬂ?'ﬁ&y &§€e§§ thedgePPerAtte®for the
generationlof a smteﬂemagmént Iﬂmumnmoamﬁgl gelbBton. servo-pattern

Ater the servo- 30 patte tqusthng; sonvexs¥ S Int IRl e 1y pe
erased. In addltiﬂﬁﬁrf)aY%ﬁ3x§§§ﬁ£0a #6 Jsi eacipsed and spressyriizes Pvsint hout
using every rad'f&stéﬁﬂiﬁbflﬁﬂgth with an inert gas, conveniently
nitrogen. The amount of nitrogen is not critical, it
15 being suitable to use just enough nitrogen pressure to
effectively exclude the atmosphere under the operating
conditions experienced. In the nitrogen tunnel
surrounding sequencing conveyor 32 the freshly prepared
lens mold blanks are degassed as indicated at step 106
20 in Figure 1.

The concave lens molds are filled with the
reactive monomer composition at step 107 and the concave
and convex lens molds are placed into registry and urged
into complementary molding relation. The filling and

25 assembly zone 50 surrounds a portion of the conveying or
transport means 32, which delivers to the zone pallets
of concave and convex lens mold sections, respectively,
and at the terminus of the zone carries pallets of
paired and filled molds to the precure zone. The

30 filling and assembly zone illustrated in Figure 2 at 50
is defined by a geometrically appropriate, transparent
enclosure, generally of rectangular cross-section,

35



WD 96/ 28814 "PCT/ US95/ 03126

- 24- I n accordance with the principles of the present
.Lnvention, it is desirable to begin the servo-pattern as soon as
possible after a radial timng mark in order to mnimze timng
jitter. The mnimum 5 possible tine is given by the tine required to

swi tch the head fromreading to witi#®, which is typically | ess
than 1 microsecond. Timng jitter between recorded transitions can

arl s fomy ol AgcahedPBany guBAbR AEmofiUsicORE Blerhlcah§oor di N0
head, 10 ‘el ectronrcCs nofS¢ &hd nedra noise, dira norse 1s
typically | ess thesmopdagshcseenptiree®ionr good nedi a and can be

!9??reddi n tge con: ﬁxtagf nezﬁstewe%aim)whv in Figardetai hgé 835@{\}@ of .
J1 er ependas n e | CUl ar anl ga esl gn a dl SK, as we
L he e Cnatrns Brie,seRRone it S With, de3pd5e nonihes: | on of
the magnit Ude amgdmppsitiom Sfomhstep 10§, taner thepetredsportegpteadn | ow end
di sk drives, thggge y%gfﬁw&i@“&é‘vmog gaa'd%fc%ﬂ{ égghﬁérdkbme&’as measur ed.

An HP5372A tinme _ana was used t pture a cont1 nuous sequence of
4096 tine inter$BFernttentdy withigithe ndtgegepatvapnl in whieh se of each

of | t het tinme f;tunécrgrﬁheav?tswﬁﬁr?lidg t@r&eéngagebtaianaqém d\;dlfd

vel oClIty versus | . rearte al a S or nze | (0]

Dt vi dual r overbrPERRs ot ok Tlead; HgoBuentoRnd; in RREPRS S IANISN L ¢ o
the fluct d&ionsuchTehat the regactiiste @opgmerofompesitien uts itorappess
subtract ed bétwéen Nenéladge Al (e rFages’ SEeéﬁébf@sgvééegé Ynold .

fluctuations were ggtained q% taki ng a Fourier transform Th

non-r epeat abl e $8FHEPRY 04 (3% lepst pazrtdpdivqeealed by the,engagsment s
depicted in Fl @f the pdrtiAsg sddygen fiormelde pgripheraDby it dduvh fdfudihgat i ons
occur at fairly | nd Lar.e b tor speed
vari ati on. Sevelr%'f) S %f?%%@é’ﬁe The Vg%gg’?\/}é% g%lf%al%%%rgq%r re{:'[(%'lﬁ'}enci es
(1900 and12800 metedipld is pasgeddhzeegh nitrogen to the precure

PCT/ US95/ 03126 station, an integral part of the nitrogen tunnel.

The vacuum chamber is formed upon and about a
single pallet by the periodic reciprocable motion of
apparatus also comprising means for alignment of the

20 seating of the convex mold sections upon the concave
mold sections so their axes of rotation are collinear
and their respective flanges are parallel. Upon sealing
engagement with the pallet the thus formed chamber is
evacuated in order to ensure that no gas bubbles are

25 entrapped between and upon the respective optical
molding surfaces. The degree of vacuum is selected for
the purpose of speeding the assembly of mold parts and
removing any gas bubbles at the monomer/mold interface
that might otherwise be entrapped in the course of

30 closure between the complementary mold sections.

Following assembly of the mold parts, the
incipient lens monomer is precured at step 109 in the
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- 25- are either suspension resonances or ball bearing def ect s.

Since nost of the velocity fluctuation occurs at frequenci es bel ow
~about 30 Hz, the tinme interval 5 jitter scales linearly with the tine
“interval for times shorter than about 30 mlliseconds. This

| i near relationship is depicted in FIG 12,_which depicts a plot of

the rns jitter in nanoseconds ver sus ?Fe time interval in mlliseconds

obtained by 10 summ ng groups of intervals in the | ong sequence

record and 1cOmPYLERrbNRobRe 666t S hladd e 1nventiBAICT Tha! ryBbas Ao

one exanpl €, I nterva M Ccr osecon t he
found to be 4.990f thenEﬁB§B€6nH%V¢¥ﬂﬁS'Hﬂﬁﬂwwdﬁué*ﬁsm@éﬁehﬁéreﬁlQﬂer t han 15

the |inear proj eet;aearda@oﬁowaeeﬁé:o fé’cﬂﬂrﬁf tHel @dnomer of Ohohdhér

particul ar disk g tve g %hf uIt| jitter at zero interval to
about 3 nanosecBA#EUTHEC a'de ed fromthe above experinent,

denonstrat & t hat servBobhbwtmqlpréauraulthe plymexd z80iosecofothe el d gray

codes or phase i f
Coes ng ass .'auag.&: se%@m&w%mm U wcnng,ltattga eH 9@?&?@%#)” any

sel f - propagat i n§3pa8t tpdicatrdat hep 110 vy W%%FeiﬁFﬁPﬁﬁﬁieﬂfor applies to
every cycle of the 25 Ipretkescure |Zorgenasyl,. t@uchonbmsemgmamst itute

"random wal ks" h e r, . gro as _the square root of the
nunber of cycl esiI g@#g iér essculI ’1’%%%’ ﬁé’eﬂoUBQE§%¥es and an error of
4.9 nanosé@ondspt'*lymepezaw gis dempdetiedr inether mahohebes P19 Thd®seconds.

30 Since a typifféd{@@f&i'ﬁﬁ}ﬂté&&@:ﬂaewgﬂibu@ bPeuPtAYviolet COde or phase
burst is about ZQS na secon error woul d be tot

unaccept abl e. B2 pro @'Gﬁ@@??ﬁ@&°ﬁ?88€dﬂ?§t¥¥ﬁ %ﬂlqﬁéhg tining
shape of the final desired hydrogel. In addition, the -

cure zone also has a source of the polymerizable

15 composition to a temperature sufficient to assist the
propagation of the polymerization and to counteract the
tendency of the polymerizable composition to shrink
during the period that it is exposed to the ultraviolet
radiation.

20 After the polymerization process is completed,
the two halves of the mold are separated during a
demolding step of heating leaving the contact lens in
the first or front curve mold half 10, from which it is
subsequently removed. It should be mentioned that the

25 front and back curve mold halves are used for a single
molding and then discarded or disposed of.

Heating the back curve lens mold creates
differential expansion of the heated mold polymer
relative to the cooler lens polymer which shifts one

30 surface with respect to the other. The resultant shear
force breaks the polymerized lens/polymer mold adhesion
and assists in the separation of mold portions. The
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- 26- patterns, in accordance to the principles of the pr esent
_invention, the pattern error along each radial timng mark i s equal
to about twi ce the m ni mum error per cycle, regardl ess of the nunber
of 5 cycles. (Errors in the absolute |ocation of the radial timng
mar ks do depend on the nunber of cycR8s, but the growth is only as the
fourth root. These errors do not affect gray code or phase bur st

pl acement . ) Thus, na secon% erraor B ﬁy uld Id a%out 10
nanosecondd of $5%2 ?l%ﬂ? mperatupfy grapiegh e ,P?H i attern

periodz an themmqﬁdfpanﬁﬁpnmnoame grnaaddlthensheattngzﬁnnng amd
potent i al 'nproefﬁérf‘éusi&%?.{aihaa§6%46 Hs! Sephryidled 'IC‘P émrcte&lsstl ng

nmet hods of servo-witing . in timng Is provi a separate
cl ock head or grea?QﬁQﬂﬂhﬂﬁ dhesgcis maxinen theymak ax %ﬁqtve Bysi cal
noti on bet Been ¢ ime Warrtiines,Cheaktd iBh2ost i thAGudleafbnduct Mirl |fronsthle i N

timng errors t n._ari V. bratlon f t tructures
hol di ng t he heabag]é'ﬁd‘v% Bt g‘r%“néﬁ' P h8: 5%‘% ST (4T the pfh Bt A 3.7
m croi nch rel atnodd poitden,cand $hen golie¢chively cinto thepfsuronmaddsgconds
for a head at %rﬁilerdrﬁféhtr adire fBated bicK! i1 UK fh 3s,3600 ROM

As descri bed prt(ehel ouslzy Wit ng atim %% nga‘{)atter accordance with
the principl es ¥eRarore, prﬁFB§é¥t PROREE 87 ¢ |Wﬁ9ﬁ; &hexay
predet er ni@ed is tnaﬂsﬂermedutedthénpohymemahgﬂ&; avied ddmeyd ecther m ned

vallue i's oqual idhelli 109 B2 chabiig) PhUSobSEAhe the IEGsE ! Bile! 0 28 F.

of the neasure viatio raction is
one- hal f, basedeating gay: pe é§ﬁ9§?1§%he%be H‘eeq@«ﬂ%%é‘mﬁme§°ca§és

= 0; F = 0.5gkdNded inlthe art such as by steam, hot air, laser,
infrared and the like. The process of laser demolding
15 is described in U.S. Patent No. 5,294,379 to Ross et al,
the contents of which are incorporated by reference.

If the heating step is hot air or steam, after
the heating step, the back curve is pryed from the front
curve and mold in the mold assembly, as indicated at

20 Step 111. If on the other hand, the heating is by laser
or infrared, no prying is used and the back curve
separates spontaneously from the front curve.

The demolding assemblies of the mold separation
apparatus 90 each physically pry the back curve mold

25 half 30 from the front curve half 10 of each contact
lens mold to physically expose each contact lens
situated in the lens mold for conveyance to a hydration
station for hydration of the lenses. The prying process

_ occurs under carefully controlled conditions, so that

30 the back curve half 30 will be separated from the front
curve half 10 without destroying the integrity of the
lens formed in the lens mold.
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-27- Depicted in FIG 13 is a plot of the rns jitter in the
| ocations of the 180 radial lines around a track versus step nunber
“«for the three above- mentioned cases. As shown in FIG 13, there are,
for 5 instance, 1000 steps and each step corresponds to a hal f track.
The data depicted in the plot are avea®\ges over eight different Monte
Carl o runs. (Monte Carl o techniques are conputer sinulations used

for evaluating processes governed by random events 10 and are known to
those skilfed in the r%f%%’én‘ih%tr“l"l)&/ assempfld esn havg| beepckeparated timck

nunber one) is the dEROEd dapshrdtius w,ore(acme qued Ebﬁﬂaﬂnﬁi@lsﬁk@n

di stribution haﬁi nx?@a st andar 3}5&' at | or}_ q\ nani)seco ds
correspond to t hE°RESUFEY 'T—%]F‘%i Y taf‘erEPsgg ond

i nterval s. Thecontacgetmmtumaim,nd\s MSequahelgdtrammttemstd ra/ol ves
the additign of ho4r0f fordih Ao e acg&%vai snﬁoae olding from the

4.9 x [err] nanosecon ount or
contribution frEFRRhECHR JahtfeMolfyoda@spectignognd m%q%n af¥ odd
nunbered transiindivatédate\sep 112.nunbered transitions uses 4.9

nanosecond errors. en_fro Io h
distinctly di fferIe'htthpeo%e%cF%\ﬁég g@éfﬁq}’ﬁg ﬁ? g@%’f&% %’Eﬁes
for F = 0 or 1hage mald) dpes npt containFghet addttbee dfhdreirn), ttﬂee:fee are

distinct 10 méwqﬂd,prbd&ts%ngoaabat the Qénéeéaéwt'm@
over azinuthally for

random wal ks t hat Spl r al
each step out afgrf) be%/;ﬁ@se t eVnE°BF?$?e‘ar‘Eﬁ\£e%fss't S @% e oot
of the nunber cdh.i:ifs o:stea:ge ftearsuok hopescesse., Fdids =inl tHeheeditiear S

propagate al ong,¢ ngRPeNERNY hddkd! BREES 88fecffCfere caused during

the demolding process and were noticed when the base

15 curve was separated from the front curve using the
prying mechanisms described hereinabove. However, when
the additive is present in the back curve, demolding is
facilitated and the back curve is more easily removed.
As a result, there are greatly reduced instances of lens

20 damage during the demolding step, in which the back
curve is separated from the front curve and the lens,
which stays in the front curve. Without wishing to be
bound, it is believed that the additive in the back
curve modifies the adhesion force between the lens and

25 the base curve. For example, when polystyrene alone is
used, it adheres very strongly to the polymeric material
of the lens; however, when the additive is added to the
polystyrene, the presence of the additive weakens the
friction forces between the polystyrene and the lens

30 material, making it easier to separate the back curve
from the lens and the front curve mold. Thus, there is
less stress on the lens surface during demolding, making
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- 28- again, grow as the square root of the nunber of steps (FI G
.| 4b). For F = 0.5, however, the errors are continuously m xed between
the spiral and radi al paths (FIG 14c), resulting in a qualitatively
5 different type of random wal k which grows as the fourth root of the
nunber of steps. In FIGS. 14a- 14c, the maxi num radi us corresponds to

200 steps and t he angul ar devi ati ons ve been expanded by a factor
of 200 to nmake them vi sible. 10 Timng errors along radial timng
marks directly it eaQELECEOthpQLee@wenﬁn@ ﬁmaag%s}tmgr a&tﬁeﬂebetween
tranS|t|ons or phase bursts and | ar ge enou egrade t he

r ead- back anpllﬁﬂﬁelﬁﬂstﬁ% 9aﬂ?%¥es' ast??ﬁqﬁf %HF&ggtﬂﬁﬂﬁéFQB
Qualitatively, tlens wype Qllplﬁoreréagihhm:mphascanyeggﬁdndshabf

ndividual 11 negofsequent (5P Ghef e ladk litelis hioofR BF eREN (N

when F=0 errors of ype resu
ei ther of the aﬁpmabhbéommf g PXeRent; iavestion, smsetmnthtand

E?g eflltSI on \(/\,ﬁ Opback cutvé@Nfirém-the 5ﬁront2Q:|ur1;bI %ntisgﬁgoi\ﬂnﬂuﬁﬁé'ﬁéféﬁ(? y in
i n | C rns error et we acen st eps
2l ong a “Bapife, | Gonpemnent . sk, 3¢ Rgnatoeandls fghs arg ' °P

before, these arequaipedgbor demokiigly thanf ¢hant usudsheretofofe)r I'—IrF 0, the

spiral propagal gy pajfiSce Sl dubocthertE®BubR 55 HLER QL WheToay £ even

greater than the ocation errors aroun th F
=1 and F19 0. 5demqnl§1%n@;9<f@%ﬁ oplthaudy $her Eempazatyre gl‘adlfﬁﬁo‘@pﬁ\dent of

t he nurrfgez1 gf Sémﬁinm@w msity of heatvwﬁetﬁéledé\aémmgﬂtﬁetﬁl
noi se o n

tim ng paFGESY, AT SN SMIBEAINS; BOoF B RETSHRE (Haventbn K G
in the base |nteepewawﬁnuha|hanun$rVHﬂﬁiomanhe m01dtissthtxujk#@ﬁﬂﬁlcantly
by inmproving thgaiMB&Tderikibd in good yields right after the demold
15 tunnel at lower temperature, such as about 60 to 70oC.
For example, the coating of polystyrene with a 4% level
of ABIL Wax 9801, lower temperatures, such as 600-750C,
are used to demold the lenses in good yields.
However, the additive also serves a dual purpose,
20 it reduces the number of lenses that are produced having
holes in the lens. Without wishing to be bound, it is
believed that the additive is also acting as a
surfactant or wetting agent.” In its absence, there may
be localized areas at the interface between the mold
25 surface and the polymerized monomer where the surface
tension therebetween may become so great that as a
result, a space would develop in the contact lens
between the polymerized mass and the mold surface.
These spaces allow air to be trapped between the back
30 curve and the monomer, resulting in an air bubble which
formed holes in the resulting contact lens upon curing.
However, the addition of the additive changes the
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- 29- control and by using better read-back signal condi ti oni ng.
Ft may al so be possible to further reduce the el ectroni c conponent of
the jitter by using bursts of transitions rather than isolated 5
transitions for the radial timng mark patgecn. Reduction of the

el ectronics contribution would provi de extra inprovenent by all ow ng
even shorter base intervals between radial timng marks.

The total &muntsufaderehemdsitredbyoimpeoeingi thhe wéktime ofadhal tim ng

mark pattern, i rd e W h | nciples, of t resen
I nvention, is eg?ﬁﬁggﬁhgga rg?égbﬁgaﬁ%%t§§€$9$ﬁr1?Qﬁ}?%n54¥%6§§?8?ng°
consi sting of allowpdotimatRrscenbact shetwgen Tthe nalddedd endt hhe
assunption that pRagheRi28a0abhélies! ePTREKASpEMNEd Wettin®V 8l ¥bhasyt O

perform o revol ytion each for_ half track head novenents, witing
even nunbeEgd ac FV&HSS?igﬂgfeﬁﬁfﬁqrﬁf%xﬁ??é%ﬁﬁHQquﬂﬁaﬁ§iFPSng?“ﬁﬂﬁ
measuring the omdldohelénthndoeghahedification of tHe baiskl regifappRt@ight O

those skilled i gahisveOind FhEYGH! Ad defiftled MU HRirnBh KRGI BELODS OF (he

above-descri bed procedure are possi eparting Fom the
spirit of the ifvEARGontheslen® do not dewediap any dodes.cofhecimprovede. |

the fraction ofwettingtéf tRéeseombas1d HADE Py ehet hansORsedal{1 may be

25 used. anat h possibility, a partial error correction in the
generatio&oﬁ? tﬁﬁeﬁg&yrﬁﬁﬁhﬁiﬁih&&es’ transitions fromthe even nunbered
transitions may be Thuss cthe Rdditd vex der ithenpailiyetyrehe sfowms ftwond t o

have no efdfetions | Nar ahaq Wse d %g:@ffia%a?l'i:;?ha gimiTthReouidy L r aCk,

but does slightlz reduce the step to step acenent error al‘ong the
li nes. decreases the adhesion forces between the back curve

mold and the polymerized monomer and the front curve
15 Unless indicated to the contrary, the molecular
weights are in units of grams per mole. Moreover,
unless indicated to the contrary, the percentages are
given in weight percentages.
The present invention is more specifically
20 described by the following illustrative examples.
However, it is to be understood that these examples are
only described to illustrate the invention, but not to
limit the scope of the present invention.

25

30
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- 30- Descri bed above is a technique for witing clock track
iwnformation on a surface of a disk using an internal recording head of
the disk drive. Referring back to FIG 2, subsequent to generating the
timng 5 pattern, the servo-pattern is witten, STEP 120 "WRI TE
SERVO- PATTERN ON ONE SURFACE. " '%%ﬁeyring to FIG 16, one

techni que for witing a servo-pattern using the head that wites the
w dest track and a fraction of on-&ggﬁgkggglitude (i.e., Q 10 or
Qlerr]) mhﬁbh provi des radial position at head, is described
in detail. In particular, the head that wites the w dest track, head
W is returned to yhei&essdbft WhrittadthaenBes! Wash bprépiréd in the

di sk surface associatgd w t'h q$%§EMI(|.e., 15 surface , . STEP 122 " MOVE
HEAD TO DELI M TEREeordance with the ghave procegnreg uhipiringa RASk "A" is
witten, STBP 12Mold\RhdEf Bhitd ¢f\'eithEr podyestyrene or pokystyienal dridni ng
mark (such as tip K,J, a i d€¥g "A" is
witten with a 2%&8%%%6381'(%%%17% 1 rll"lerr?tﬁfé&@gr'ri ggg%gon sbhgénicf’ a wdth

of ten (10) mi crbatvepdweraRryed anaxH.i cPBGESntage of Moles wn tthén 30

m croseconds af t ggntaét tidas produced by dhatf Abla Qs adévermindd. The

m croseconds. |t mﬁli be q@@g&gg% t o %go?e of ordinary skill in the
art that a 25 bEFSHLESRER §4Y CXSAMYeLPf ng mark or at any

ot her desi1€d i ntRypealofirMaterkalevery third timng % ofrtiekess only one

exanpl e. Subsequent to witing the "A" bursts after
every third tinihg nelkystexeneyis servoed on the 5.4
2. Polystyrene 3.8
3. Polystyrene 1.8
15 4. Polystyrene 3.2
5. Polystyrene + 1% 0.1
Abilwax 9801
6. Polystyrene + }% 0.5
SF1080
20
7. Polystyrene + 3% 0.9
Axelwax 33 RD
8. Polystyrene + 1% 1.2
FC430
2 9. Polystyrene + 2.0% 0.4
5 Axelwax 38H
As readily shown, there were significantly less
holes in the contact lens when the back mold contained
an internal additive.
30
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30 initial "A" burst at a radial position represented by QL or

Ql[err], as described above, STEP 126 "SERVO HEAD." Wth head W at
.this radial position, an anplitude WO 96/ 28814

PCT/ US95/ 03126 -33- - 31- burst "B" is
witten at circunferential positions represented by every third timng
mark (2, 5, 8, etc.), STEP 128 "WRI TE BURST "B"." FEach "B" burst is
witten affer every third timng nmark BXANPREn@mM nal 5 delay of one (1)

m crosecond and a width of ten (10) m cr oseconds.

Subsequent to witing the anplitude "A" and "B" bursts, a sector

header triggered on evErpmeg| vere moldediiony anfl -ten Festalefrom the
witten, STEP 13@ndQda¥l FErmifdhord idted Hereltbedbwheadeablacs pdas a

servo identification field gng gﬂay code_info natlgp, and [|s witten
with a nonPhal BEFQFAaNCE WitRythe progedure, TiRgd NEEEAP - 4 A%t i on of

| ess than twentgescribedi heré?8) amdrslssaoriads Figuke 5, the paltett he sector
headers are wi d L AeTeTe Ity U a8 to the
“signal |evel EBﬁ?gtilﬂgﬁon%§grm¢%T Zﬁﬁ , as‘@&é’?@%”ﬁeggégi&?i{’ %%EP 132
"SERVO HEAD. " V@erigted tharein; s Theiingldhalvies,were comprisgdiofidddur st

" ht rigger edI oaaeyagsl tbkﬁ?1§ﬁioﬁé rﬂf(’)ﬂl:ﬂl;b’éﬂ Ombreéinbalogt &nd i:snum?t ten
with a nogina elay of forty m £rosecqnds, an of ten
(10) mecr econag?s§¥E§e1§ﬁe99ff%194ﬂié§Pr nce w tg the p%°¥%g§€%fter, head

Wis servoed ondeseribedbhexein. to the signal level ratio of QL or
Ql[err], STEP 136 25 oheERVohé! £mé¥%¥§“% reseiee@uiat thé triggered
on e

every third thing mark (2, 5, 8, cC.) is witten
following Table
15
20
25
30
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with a nominal delay of ten (10) mcroseconds and a wi dth of ten (10)

m cr oseconds, STEP 138 "WRI TE BURST 30 Subsequent to witing
Jbursts "C'" and "D', a sector header is witten, STEP 140 "WRI TE SECTCR
WO 96/ 28814 PCT/ US95/ 03126

- 32- HEADER." Simlar to witing the sector header in STEP 130,
the sector header, including servo idettification field and gray code
information, is witten after every third timng mark (1, 4, 7, etc.)
5 and is wistten with a nom nal del ay Of'r (D m crosecond and a
total durati"on of |ess than twenty- 29) m croseconds.

After witing the sector headers, head Wis servoed on the anplitude
burst "D' to the signal 10 | evel ratio of QL or Ql[err], STEP 142 "SERVO
HEAD. " At this position, burst "A" is witten with a nom nal

delay of thirty (30) nicroseconds and a width of ten (10)

m crosecondsﬁ STEP 144 "WRI TE BURST " A" .FRAME ANALYSISefore, the writi ng of
burst "A" is triggered on 15 every thlrd timng mark (1, 4, 7, etc.

Subsequent to witing the "A" bursts, if IS desi re&d to $§e€erate t he
servo-pattern over nore TSM whee enti Fé di sk su’rface NQUI RY-"146 " MORE
| NFORMVATI ON TO BE WRI TTERNS.. en_._,,upw returns to 20 STEP 126 and the
process is repeat ed.ruﬁsm g.4apr ocessarof wgdding t hedas

servo-pattern on one disk PV surface 0i8s7 accos.d®nce v4.368 t he 1898nci pl es
of the 10present invention, is conplete, STEP 148 "END."

FRAME #2 RADIUS 8.443 8.457 3.417 8.449
PIV 0.3%1 3.742 4.511 0.986
FRAME 13 RADIUS 8.449 8.461 8.448 8.402
PV 0.958 4.250 2.581 8.843
15 HUNTSMAN 202/PVDF (Polystytene)
FRAME.ft RADIUS s.a72 8.881 8.879 £.475
PV 0.653 0.557 0.595 0.653
FRAME 12 RADIUS 8.87 8.888 8.887 2.2
PV 0.821 0.631 0.549 0.552
20
FRAME #3 RADIUS 2.859 8.816 8.879 )
1A' 0.545 2.7196 1.323 2.297

HUNTSMAN 202/0.2225% SF1080 (Silicone 0il)

25 FRAME #1 RADIUS 7.858 7.861 7.871 7.858
PV 0.561 0.677 0.396 0.859

FRAME 2 RADIUS 7.857 7.862 7.869 7.854

IV 0.336 0.4350 0.578 0.69$

FRAME #3 RADIUS 2.485 7.361 7.870 7.858

30 ) PIV 0.579 0.724 0.214 0.500
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At this point, servo-patterns nay be generated 25 on any ot her avail able
di sk surfaces, STEP 160 " GENERATE SERVO- PATTERNS ON OTHER SURFACES'
{(FIG 2). This is acconplished as described bel ow by using the
information fromthe previously witten servo- pattern. 30
Referring to FIG 17, one techni que for generating servo-patterns on
ot her disk surfaces is WO 96/ 2881435~

PCT/ US95/ 03126 - 33- descri bed.
Initially, the head that wites the Wi dest _track is servoed on the "B"

burst of sdrface W to the si gnMor Ql[err], STEP 162

"SERVO ONE HEAD ON "B" BURST." Then, head Wreads every third 5
timing mark (i.e., timing mark 1, 4, 7, cRINAYLANALYSIS syrface W STEP 164
"READ TI M NG MARKS" and triggers the wite operation of a second head
on a second surface, which can be a;% head qr4corre ndi ngc. )

surface inghe disk drive 48 sd"’ibi?s @ne’LQ,‘ ' burst at a
nom nal delgay of forty (463",;%“&&?71%%%0%& ST?EP 166 " V\RI TE "C'" BURSTS

WTH A SECOND HERAME #1  RADIUS Sulissgiuent 7$s? head?- $ser vas®Sdn t he
"D' burst of surface WthVthe signa@-Stevel Pdtho of 082 or &¥Brr], 15
STEP 168 "SERVO ONE HEAD ON " D' BURST. Wt h head W at this radi aI

position, head Wrea y i i (€. 098671, 4.7.854 €1C.)
on surface W STEP dﬁ“‘i#% "ﬁg&%dﬂ M NG?, KS" aagztrl gasiss t hep.aecond

head 100 performa wite operation. The second head wites 20 an
anplitude burst "A" on the second surface at a nom nal del a f thirty
(30) nicroseconds, STERAME#S :’/:’D'WV\RI TE ';;ggg BURSI%sz TH %x‘ ECON[Zv D. "

LEGEND:

15 c-1 cavity ONE of the pallet
C-3 cavity THREE of the pallet
C-6 cavity SIX of the pallet
C-8 cavity EIGHT of the pallet

P/V peak to valley roughness, an interferometric
measurement

PVDF polyvinylidene fluoride

In Table 1, P/V is a roughness measurement,
wherein a lower number is a better result. The C-legend
refers to the cavity in a frame so that the data as
presented eliminates cavity variations.

As can readily be seen from the data in Table 1,
in all cases, when the additive, such as SF 1080 was
present in the mold, the P/V value were significantly
lower than in its absence. Thus, the data clearly show
that the frames using a mold containing the additive
produced smoother lenses.

20

25
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'After the "A" and "C' bursts are witten, if there is nore of the
servo-pattern on surface W 25 | NQUI RY 174 "MORE | NFORMATI ON?", then flow

returns to STEP 162 and the process is repeated. The above is

assum ng that the servo-pattern consists of the "A" and "C' bursts and
not the "B" and "D' bursts, which are only tenporary and are used as
servo points. The 30 "B" and "D' bursts-3&present |ocations where the

dat a tracks will be and, therefore, the "B" and "D' bursts wil |
be overwitten. WD 96/ 28814

PCT/ US95/ 03426 EXAMPLE 3 _34. When the
servo-pattern is generated on an addi tional surface, then sector

head i nf ti i I d head i
eader information is F'faTleB lﬁg@g%%@?‘#é@%m@@lgaggdeggf_gecon ead is

servaed on the "C' burs ocat surtrace to a signal

|l evel ratio of &ermuletiens]plugm contral/s ingdRabedeénnbheEkey kP C'

FLJRSE- " V\lhiﬁt e _Strambn, wereai)rl'éﬁﬁfed?)(&i :ﬂm,ndm@ ]}A&hatb&éﬁgeﬁsd on eve[y
ir imn r e.g etc,) on e Wand. a sect or
header is wri tt@%“g?af:ﬁérget%ﬁ%éﬁe%fh 4G5Fdanss wﬁrbmgﬁsl PERFEGUER one (1)
m crosecond anddescpibéd in therpteésantofspesds ichasdonvenThe nsummies

m cr oseconds, " MR OR HEADER. " Thereafter,
t he second headalrg ggrgggégdg%n%hg%gg["#' burst | ocated on the second
surface to the signal 15 | evel ratio of QL or Ql[err] STEP 180 "SERVO
SECOND HEAD ON "A" BURST." Head Wis once again triggered on

every third timng mark (e.g., 1, 4, 7, etc.) on surface Wand a
sector header is witten, STEP 182 "WRI TE SECTOR HEADER. " As before,
t he sector header 20 i ncludes a servo-identification field and gray code

information and is witten with a nom nal del ay of

15
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“one (1) mcrosecond and a total duration of |ess than twenty-nine (29)

m cr oseconds. Shoul d there be nore sector information to be 25
Mitten, NQU RY 184 "MORE SECTOR | NFORMVATI ON?", then fl ow passes to
STEP 176 and the process is repeated. t her wi se, all of the sector
information is witten and the process of generating a servo-pattern
on anot her disk surface is conplete, STEP 186 "END'. It 30 wll be
apparent that the above process can be used7- to generate the
servo-pattern on as many di sk surfaces as desired. Referring back to
FIG 2, after WD 96/ 28814

PCT/ US95/ 03126 TABLE 2 - 35- t he
servo-pattern is propagat ed to other surfaces the process is

conpl ete, STEP , : :
in an anpl t ude bur st gervo- Wabtezdgavrnétem:s)n Si A 5§sectors
i | SER $has¢ encoded pattern was |rGHERS ed, t Re

anpl i tude buyr st woul d be usedCHEP radi al i (FEARm|iAND TBARS: {he head

wites t hgl phase encodgd pattgpn sing the ti rgd‘ng 46.40 i nforfation
avai l able fromt . f ¥ - ,
ordinary skill igh the art thpt 20he0t echni quesl of0 t he2 Jprs@sent | fiventi on

can be used to Eervo- p n wthinor am t ursts
and that two bur V\iﬂfm' y4 one- Mg‘}"\ié 7. Rl’)i%b@“e is
one enbodi ment for writ¥ng a 15 sgsy@epatterlh oro 0li $k 3580 ace.
Descri bed R@I ow, W Lh TETErence [O TG Zland FI G I8, 1.5 anot jper
enbodi ment iting ¥ serbo-pattb4nt0pefarying 420 16:3@ 2 il this
second enbodi merft, theyi desf head i§.s0 6.30 | 17.80
| VIl 22.50 15.00 | 37.50 |
ﬂ VIII 32.50 5.00 | 37.50 n
15 IX 5.00 15.00 20.00
X 10.00 10.00 20.00
X1 21.60 5.40 | 27.00 H
XI1I 27.50 10.00 37.50 “
20
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determi ned, as wel |
However,
f.rom t he above process

detai |l above.

FIG 18.
i nvention,

used herein,

be noted that it

one which wites the w dest 30

in this enbodi nent,
pattern is one of the heads which
t he

as the track pitch, in the manner 20 described in
t he generation of atimng pattern differs
and is described in detail with reference to
In accordance with the principles of the present
the head selected to 25 wite the timng
does not wite the wi dest track. As
sel ected head-is refggred to as head 1, but it should
can be any head within the disk drive except for that
track. In another enbodi ment, however, it

may be the 1 one that wites the pyhglgsts t(rm-r yReferring to FIG
18, the selected head, head 1, is used to wite WO 96/ 28814
PCT/ US96/ 03126 6- magneti c

transitions rep
di sk surface

exanple, t cl
approxi mately 2]

clock track wt
di stance, STEP
exanpl e, the acf
signal is

servo- posi]tq one
rectified head

i

positions on thﬁ drsk—surtace:
|
102

on a first track of the

TH 5 ONE HEAD. "
i sk surface at

In one

0 2% {GFe SFIA8Q 1 he g

My and [ Gciee s¥9lpges Wit ten at all radial
~Subseggent to witing the first
10 _ hedd¥ 1, actb-aﬁ’brﬁmmd‘ 980dd 4 predeternined

DI STANCE. " I n one
}tude of the read-back
The 15 actuator

"NDVEvN:ﬂ#ﬂ

oughly &f1e- half i's

at th| one- hé

1

o positioned, head 1

0.25% AXEL 33

2.5% AXEL 33

ﬂ X 0.25% AXEL 38
15 XI 1.50% KANTSTIK Q0 1
X11 0.25% KANTSTIK Q
As can be readily seen by the data in Table 2,
the total amount of edge defects (chips and tears) is
20 the lower in all cases and significantly lower in many
cases when the additive is present.
25
30
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Teads the pattern previously witten on the first di sk surface and a
second head, referred to as head 20 2, wites a pattern on a second di sk
surface (surface 2) which is phase-locked to the pattern read by the
first head, resulting in a new clock track on a di fferent disk
surface, STEP 204 "READ PATTERN FROM HEAD 1 AND WRI TE PATTERN W TH
HEAD 2." Similar to 25 head 1, head 2 do&3?not necessarily have to be the
second head of the disk drive, but can be any head in the disk drive.

Subsequent o witing timng infornatiagggggiﬁgcs second di sk surface,

the second head is positioned, 30 ST | TTON HEAD 2." In
particul ar, the second head is swtched fromwite node to read node

and it reads the previ gushhiW skteB et bapatinéits /e study ¥ Fonlidcted
converted to an anplltud% S|gnal ang She WD 96/ 28814

PCT/ US95/ 03126 t° evaluate the demolding of diffegggﬁ compoundg-plusoR s
posi ti oned §o0 t lztandaktit pddystyeehel ascbase curwds QL or Ql[err]. In this

position, the second hggad 19P88Er?§g§ t5$h6%éf%§§#g§?ﬁ§§§jj%69@ t he second

surface and a second’c rack TS wi on t he 5
first disk surf&@@cﬁéﬁﬁéeﬁﬂ thet WK Maximize okad tkine in accordappe)yith READ

PATTERN FROM HEARG2phbiBoMGEEEQBAEFERY hereidVl1riARCkn deposition
Thereafter, if |td| de5|r§§ to placew%éééher (ﬁ@hpck é& ormati on on
the disk surfac8™ I%&UFQ? oPrgpcure T NI ONPEY AR returns to
STEP 202. 10 n omdditionadnfournehnutes of Wesursl widhoukcwetightngt 600
nformation  sp ReBiRA}hEEAItaHnSt! ! Afife frdhes Werd kebidi |
positions). By repeatlng the process until an entire di sk surface is
witten with cl $8Rrppgtated; fa ansovey;withiate iiry ciyeylatdanot Lhe°Gead
is known at anyprior to demold, transferred to an aluminum pallet kept

at the same temperature and demolded immediately after

15 the WK lab demolder mark 1 which simulates the movement
of the mark 1 demolder at present installed in the
Maximize pilot line at Vistakon.

No steam was applied.
20 Movement: 3.5 deg 0.5 sec fast
6.0 deg 3.0 sec slow
15 deg 4.4 sec slow
(end fast)
One side was pryed apart. The frames were
25 inspected in a stereomicroscope at 10 x immediately
after demold. Broken BC flanges, lens lift, missing
lenses and tears were recorded. Results from this
demold inspection are shown in Table 3.
All lenses, except those with broken flanges,
30 were hydrated in simulated Maximize process: 5 mins at
700C, 0.05% Tween 80 in Dl-water, followed by 3 mins in
Dl-water + storage overnight in buffered saline.
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actuator radial position. The radial positioning accuracy during this

process is not that critical as | ong as the read-back signals are
phase | ocked and add coherently. 20 Descri bed above is a
techni que for using two i nternal recording heads to wite a dedicated
cl ock surface. In the exanple provided, the two recording heads
wite.to different disk surfaces, however#9this IS not essential. It
is possible that the two heads 25 can wite to the sane surface. One
head reads_t he pattern and the qther mwitgs t he ttern until a

dedi cat ed ¥l ock surfacth® SLENSRR WEFeHy NEPEFLPAIOr visugl defecks dngp

surface. DL2 usirkefthe ivigthakoh pdlBtGlifle stdamdaddws tiTeng 30
information is ASHE ;ﬁ% I at {gr Rai witten on one of the
di sk surfaces u5|ng{€%e é%%piiﬁi%gFEatiak??gget e widest track, as
described in detai

39 5 taBLe 3 CLAI M5 5 1. A

met hod for determining the desired track pitch of tracks to be

witten on a stor medi um of a recordi ng dey .said nethod ¢oppri sing
the steps of: MR, witing a trangi L‘,gﬁmon a pl uralitggli)‘%D tracks,

wherein the sp{ﬁiﬁgﬁ;‘:’wqo@a&g%pl urality of jhracks is determngd by an
initial radial Jdeyddy-0Md/AB1Lwax 9801) AlsdE; 8 2
Polystyrene/ABILWAX 9801, 4% 10 2
10

" Avg. valve of 3 runs
“* only 1 run was performed

Key

CH = Chips

HO = Holes
15 TR = Tears

As clearly shown by the data, a preferred

embodiment in this run is the mold of polystyrene with
ABILWAX, ji.e., silicone wax which produced contact
lenses having significantly less chips and tears therein

than when the lenses were comprised of polystyrene

20

alone.

The above preferred embodiments and examples are
given to illustrate the scope and spirit of the present
invention. The embodiments and examples described
herein will make apparent to those skilled in the art
other embodiments and examples. These other embodiments
and examples are within the contemplation of the present
inverition. Therefore, the present invention should be
limited only by the appended claims.

25

30
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!obtaining a read-back signal associated with said transition witten
on each of said plurality of tracks; and 15 - conparing said
read- back signals to each other to deterni ne whether This Shelt@1at B&S RefickE h

i's correct, and if it is not correct deternining a second “II J“MHWEEM
od

positioning value for witing subsequent tracks.
of claim1, wherein said plurality of tracks conprlses

3. The nethod of claim1, wherein said witing step conprises the steps
of: 25 1 whar IsPesatMBD! g: a recordi ng head of said recording
devi ce agai nst a delimter; (b) using

said positioned recording head to wite a transition on
one of said tracks; 30 1. A mold mfterialeponstitatiggsai solecualif prhead

to a predeternlnggelgﬁa ? production of contactoﬁegggkheé 9&Eh§§dsajd
tracks; repositioned recor ad to wite

S
a transitiof 35 materia CUlPrlsghﬂsﬂnQPQﬁmﬂH¥§PtéﬁePS#YF?ﬁckﬁd an
(e) repeating sifpérhsl additiVe Whidh iiaf qm@s&bgﬁatea !\htbtﬁﬂid)n

wherein said prohbrepiphust{Satterial ang ynicn L3°pERRERE, £, iy r@esp (©)
conpri ses a posi rangingefrom abouk rlodd® taclabougnadt by Wei@htun
recording head 'éhﬁfmé?&ﬁé%ié“ﬁé%é&fyr}ﬂﬁihh Bb1§stPreAYor anplitude
of said recqrding
10 polypropylene and said additive being a polyethylene or
polypropylene wax having a molecular weight ranging from
about 5000 to about 200,000, stearate salt, a glycerol
ester having a molecular weight of about 200-2000, an
amide wax of the formula R,CONH,, wherein R, is a
15 hydrocarbyl group, and the amide wax has a molecular
weight of about 200-2000, silicone having a molecular
weight ranging from about 2000 to about 100,000, Montan
wax, oxidized wax, fatty acid having a molecular weight
of about 200 to about 2000, a complex ester or a
20 combination thereof.
2. The mold material of Claim 1 in which the
amide wax is a fatty acid amide wax.
3. The mold material of Claim 1 wherein the
thermoplastic polymer is polystyrene.
25 4. The mold material of Claim 1 wherein the
thermoplastic polymer is polypropylene.
5. The mold material of Claim 1 wherein the
additive is present in amounts ranging from 0.1 to 5% by

weight.

30 6. The mold material of Claim 5 wherein the
additive is present in amounts ranging from 0.1 to 2% by
weight.
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5. The met hod of claim 1, wherein said conparing step uses a predefined
equation to determ ne said second radial positioning yal §@et HaPBeen Replacedd-

A nmethod for witing a servo-pattern on a storage medl

A recording device having an internal recording head, %mg M‘ l‘
conprising the steps of: 10 generatlng ati said
storage nediumw th said i nternal ret%T di ng head;

determ ning the desired track pitch of tracks to be witten on the

storage nmedium using the,net d of ti ng a
servo- patteh‘n on said stdra g tﬁf]l% (5’(% E‘rﬁér‘f’faf‘ wherein r‘\giordl ng
head, sai d servoagditéve bala‘gea\rate eiralax do@dtliieesedet er m ned by

said timng pattern and gaidar @@i@'hﬂ&s'Jd&?iannV%hUepronQtion lof a The
met hod of claim6, wherein said record g devi ce conprise

plurality of intEPRERCEeL8RE DY rdzatio8; ﬂSdafﬂ?}m‘?”&ﬂﬁ)‘ﬁ se$
t he step of 5det ecamposagtmncmai mﬂlldj Fesembllivt yombrisedrofil saﬂtcmﬁichg

neads w16 thenyh §5hy o Zocona dbig nells, TBUAORo%h FATE Bdup iy " S d

recordi ng deV|ce conprls orag
said plurality oﬁnstotﬁg@heﬂﬁi%lwing a ceafcraéagvrm sEctlany

plurality of Intséaﬁhiﬂ§69r&¢ﬁ&mmm§q6habaﬂvex surfaé@reaw th, and
wherein said step,of d

er m i ch of said, plural nt er nal
recordi ng heads WHFFER ‘F’ﬁ%“%{]?i]g% ot 488880 & §t 8%%4"’6#/1 PRytion of Ut
witing a 1Orst leastic¢aenofiddid avincaives sugfpcer ahdtgaid c:m'tvmnal

recordi ng heads; surtace havipg Y idyl (l,)dg%gioﬁﬁce.gdthéaﬂééﬁ &

said plurality of 1nter rec sal d secon tran5|t|on
being witten at %sbﬁ%‘iieﬁ"@#i%@r ““5W91|1&§| §PNEAGE A}RRS 14 he prPducesk

transition witten said deld d¥endlysand being sifEiédénvlPisniottd Rald
recordi ng heads; I tioni.n Iurallty of

i nt er nal recordl‘r"fbmf‘l%%%d 9 ntd'aéfg%%e §3F53§5 %ds#%n%‘f‘%' n

15 formed by polymerization of said polymerizahle
composition in contact with said surface is optically
acceptable, said article having an annular flange
integral width and surrounding said circular
circumferential edge and extending therefrom in a plane

20 normal to the axis of said concave surface, said article

also having a generally triangular tab situated in a
plane normal to said axis and extending from said
flange, said article having a thinness and rigidity
effective to transmit heat therethrough and to withstand
25 prying forces applied to separate said mold half from
said mold assembly, and said article being comprised of
a composition comprising a thermoplastic polymer and an
internal additive which is impregnated into said
thermoplastic material and which is present in amounts
30 ranging from about 0.1% to about 20% by weight, said
thermoplastic material being polystyrene or
polypropylene and said additive being a polyethylene or

35
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anplitude signal associated with each of said first transitions and

.determ ning therefromwhich of said plurality of internalhixShesvHah

45 writes the wi dest.

41, 9. The nmethod of claim38, wherein said pre;iu"" "Mﬁ.“mu al
di stance is where a read-back signal43f said one of saird internal
recordi ng heads used 5 to wite said second transition is approxi mately
one-hal f of its maxi num anpl i t ude. 10. The met hod of

claim 7, whérei npelypropylkens|waxdwvwiing ahawdecular wgight nrarging faam e

the w dest i s USSSO&@ SF06 ' 20 Gaaitd 2007000, p%'ftbﬁi'atelgalt, a ﬂaﬂcerolThe
nmet hod of claim?7 said internnal r etern1ned

rd
[0 write the wi (RAFSF Faning @ Tecil1as yedghyoosasbeih 200-2000, ™ "o
met hod of cl ai m émidédewax PSdine fomudia Ry CONHp , cohpretesRi his 1o steps *

of : 5 hygfdiin lodp il eAld LBl LA2NALT Qo kA TSt of 2

plurality orage ne

witing a seconWighta|9f ket 20052008ns séﬂtiﬁ%écbﬁ'di'@ﬂ a fpelecular
plurality of traﬁkﬁgnﬁ x?aiigitfﬁ wmamdtum)ooaeb abowt 106000 Mot a®f

rrst i dol ay i QXA Reec dRE o pERnhoy Ea % SRlRie WelaRE, o
transitions bei mf whqwteli’O@t te mmsﬁoﬂﬂongasemlbbx iesteatelary a 25
10 combination thereof.
9. The mold half of Claim 8 wherein the amide
wax is a fatty acid amide wax.
10. The mold half of Claim 8 wherein the
thermoplastic polymer is polystyrene.
15 11. The mold half of Claim 8 wherein the
thermoplastic polymer is polypropylene.
12. The mold half of Claim 8 wherein the
additive is present in amounts ranging from 0.1 to 5% by

weight.

20 13. The mold material of Claim 12 wherein the
additive is present in amounts ranging from 0.1 to 2% by
weight.

14. The mold half of Claim 8 wherein the
additive is stearate salt or silicone.

25 15. A mold assembly used in the production of a
contact lens by the polymerization of a polymerizable
composition in said mold assembly, said mold assembly
comprising a front mold half and a back mold half in
contact therewith thereby defining and enclosing a

30 cavity therebetween, and a polymerizable composition in
said cavity in contact with both mold halves, wherein

35
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13. The nethod of claim 12, further conprising the steps of:
determning a tine interval between each pair of said fi r'sﬁjsSheetHasBeenReplaced
:.plurality of transitions; and 30 determ ni ng Elmm gwu
devi ati on between each determ ned tine i nterval and
nom nal interval, such that each pair of sg%ﬁﬁ first
unt of devi ati on.

transitions has a correspondi ng determ ned
14. The nethod of claim 13, wherein each of said first time del ays |s

determ ned bpsed on a fgpgy QEoHE néid Mfﬂ%cﬁﬁﬁﬁ&f& %Orf‘i%'c hBi:?&Yé'o@“d
an anmount of deviation related to a ﬁalr said first plur

transitions, andtiﬁEFEFHaéééﬁ BPlyme ???QﬁpiﬁﬁQQ(ﬁ? &ﬂt§§V&°§SEoﬁHgﬁﬁl
plurality of tramssid articter Rapbng sa tcertxabfcuanied pactioh eatH &irst
plurality of tra@%hklggs u face a ébnvexrghf¥§ég) %f Cl thigr wher ei n
each of said first trme 5 F ’ conpri ses Sai re etéerim ned nom na
interval plds a F#&@Pméﬁreﬂtéhlaﬂiﬂﬁu wnprein<ﬁhqnpm:§ﬂpan0teaai@d to a pair

of said first pl eonkialve Qixrtaeesmlwﬁmc%n(htn said polymerizable
42 wher ei n earc{Eésﬁ E aid first portion of said second %allt of

transitions compgp the §¥¥Qjﬁ§aﬁpeofr§3ch?FY 1%rality
of transitions. coBfitact lenslifo be'@nbduﬁddbdnohadhamuud3asabnbByn &udd pair
of said plurali t!soguffic%r%ntfe%méérp% ‘é‘i{;@! 'ti%ssﬁilfggg S'k'”% é&?tﬁte

transition and an ev

met hod of &%im éenﬁhEP\S‘F‘?Fs‘bY&9%@&%%%P@esééﬁpi’%l§‘§eﬁizabm

plurality of inteoipbsLefon dinEdifait ¥idhasplidr sukdcef 15 espt teamryedi a
each of said plugggébxagierecordlng medi a having at |east one of said

said first article having an annular flange
integral with and surrounding said circular
15 circumferential edge and extending therefrom in a plane
normal to the axis of said concave surface, and
generally triangular tab situated in a plane normal to
said axis and extending from said flange;
said back mold comprised of an integral article
20 having a central curved section with a concave surface,
a convex surface and a circular circumferential edge,
wherein the portion of said convex surface in contact
with said polymerizable composition has the curvature of
the back curve of a contact lens to be produced in said
25 mold assembly and is sufficiently smooth that the
surface of a contact lens formed by polymerization of
said polymerization composition in contact with said
surface is optically acceptable;
said second article having an annular flange
30 integral with and surrounding said circular
circumferential edge with and surrounding said circular
circumferential edge and extending therefrom in a plane

35
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placed

Il

"pl urality of internal recording heads associ ated fherewith and wher et
said generating step further conprises the steps of: This Sheet Has Been Re
witing a first plurality of transitions representatlve of ati
pattern with a first of said plurality of internal recording he m ,w“"l
positioning said first of said plurality ofﬂg nternal recording
and a second of said plurality of internal ecordlng heads;
readi ng said fi rst plurality of transitions with said p05|t|oned
first of sahd Pl Hpgphived! ehd! SKIR of SERIRRVBRAGAr e MM ahang @ second
plurality o transitions representative o mng pattern with sald 25
posi ti oned secongeBerahly E)Fiﬂ%g\ﬂ@r drak misuaged: inop dPhanpchesmal to
reDOSId ti onlh ngdsabdigl &ﬁisamhseﬁﬁwhmg fﬁidih Bhﬂﬂakléﬁggfwhéféﬁilaihe
recordi ng heads; an secon
transitions wit hcgﬂYﬁxr%‘bﬁgﬁ? O‘Ffeasa{de%“kgg‘gg hﬂigsﬁ?ﬁ {ﬁ? +é¥y
i nternal refordi ejréwnterentiiak iedge) of saildd front mopduhalfty of
fransitions wth said repapiddaiold beingf caagilém?&raklayc&&posmon |
i nternal recording heads eneratlngla timng
pattern on a stofeERriRtnqf Hehgrpplastic polymes and & iptR¥RAl 5
nmet hod conpri si ngadieivé eifict is impregnated intbisaig mémquaﬂwcal ity of
transitions at t|o n t EEE! 40
determning a tﬁnrr%tl'e{'; {er\a/agkijl ween 331’-‘ Fgﬁ 1'2 ?'ﬁ&%&s}:aﬁo%iéﬁl o
plurality a0 traskout dhst$ to ahout 20% bYdueéqhtmﬁ‘@iérﬂmmleﬁtk%w ation
bet ween each detgiydfa tdihd polystyrefeVal Bolypropfrsie) Mme ki nal
interval, such thj‘é each sel ect'ed
itive being a polyethylene or polypropylene wax
having a molecular weight ranging from about 5000 to
about 200,000, stearate salt, a glycerol ester having a
15 molecular weight of about 200-2000, an amide wax of the
formula R,CONH., wherein R, is a hydrocarbyl group, and
the amide wax has a molecular weight of about 200-2000,
sllicone having a molecular weight ranging from about
2000 to about 100,000, Montan wax, oxidized wax, fatty
20 acid having a molecular weight of about 200 to about
2000, a complex ester or a combination thereof.
16. The mold assembly of Claim 15 in which the
amide wax is a fatty acid amide wax.
17. The mold assembly of Claim 15 wherein the
25 thermoplastic polymer is polystyrene.
18. The mold assembly of Claim 15 wherein the
thermoplastic polymer is polypropylene.
19. The mold assembly of Claim 15 wherein the
additive is present in amounts ranging from 0.1 to 5% by
30 weight.
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- 43 pair of said first plurality of transitions.has a
correspondi ng determ ned anount of deviati on and

witing a second plurality of transitions at a sec eeifHasBeenRe placed
‘position on said storage nedium each of said second pI u

transitions being witten at a correspondi %]tl me del ay

precedi ng one of said first plurality of trdhsitions, said correspon

10 - tine delay being determ ned by said nomnal time interval and a

function 1 of said 260" rﬂ?@%é‘%é@n@l Q&ddngaﬁo&hgf iﬁ’ltél?é‘ such

t hat prop agatlon of random errors assocl ate sard first
plurality ditivfsis i BFRSente inARUMYS, SANGingg 5RO sbc'éﬁhdz* by
plurality of weightansi tions, whereby random errors in alignment of said

second plurality 15 f transitions w tlve nes of, sai,d first
plurality of tran5|t|on§? Tre l«?O é'é’g‘ Clalm g ﬁ %od of

claim 18, fBrt headdbhpvesimgpt&qna—:tte reR Jdaiot sstidplsooé det ermning a
e orrval, detert 1590 ofh MR Wiprdfydlf Hrdidead 386 Femingd 'ddittate

second pl urallty of transition or "each o
tracks. leps froma Rkt asmembly, rﬁwri\%&aeﬂnfw*a moldh el £

pl uLaIbi ty of _tramdtaonssck mold mrni)rilrﬁg.‘fbn&ai:tr thepewitmntﬁréﬁyagm tions, g
eac el ng wtt carr 0 | (S a secon
portion of trans %f@&u%ﬁgeac enc OS%%eigné:g&n’Li 3}11 %%ggt %‘%’? di ng second
time del aylO containing irThsakst cavisy e abhwaerimmummitdfomaim

first tine del aySopact with %%ti‘?f 'iﬂdl%dhlaﬁ%g on a function of said
predet erm ned noni nal intlé{ ftaﬁf"ﬁ-f d an anount .of deyjation related to

a pair of said first pl%f a halif, cpuprigfeg & tixfteanticd&n of
said first portief tﬁemp‘lasaﬁm@olymer transphirent ofo tubtxsaviolet

corresponds to gtﬂl: | & RRiYicHle 33V drSEen al ﬂ'%&lléé&.&fuwth
Dfgit, 34 Pdicle 38vidy bokensral o yith,

transitions.
first plurdbity &fconcave surfacesi onSonyesr sysfags and mmvel@n ransi t | on

and an even nt”ﬁﬁiﬁﬁhmferentﬂéla%a Oﬂherein the Bértior ¥ ngiikpd of claim
22, wherein said second I on .0 sai d cQn g
concave ur ace in contac w1t said polymerizable
composition has the curvature of the front curve of a
contact lens to be produced in said mold assembly and is
20 sufficiently smooth so that the surface of a contact
lens formed by polymerization of said polymerizable

composition in contact with said surface is optically

acceptable;
said back mold half comprising a second article
25 of thermoplastic polymer transparent to ultraviolet
light, said article having a central curved section with
a concave surface, a convex surface and a circular
circumferential edge, wherein the portion of said convex
surface in contact with said polymerizable composition
30 has the curvature of the back curve of a contact lens to
be produced in said mold assembly and is sufficiently
smooth so that the surface of a contact lens formed by

35
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(10 plurality of transitions represents a plurality of"odd nunbered
transitions and wherein each of said second tine ¢gl@\¥s HaOBERE RSESedd

-pr edet er mi ned nom nal interval
44 24. The net hod of claim23, wherein smm‘muﬂiﬂ” of odd
nunber ed transitions are witten Lmﬂdy; sai d

transitions witten at 5 said first radial position as trigger points.
25. The net hod of claim 20, wherein said first portion of said second

plurality off trapsiymepsza€06e e daf Ridl{yﬁte!rti!aeflee&aﬂpaﬁﬂ’@_%ﬁdin 4 10
I TS I S Sal

t it d wh h. of i d d

br adet or i ned nofPAEACE (VL Fa4sf i ade del SRESEALIYaAEERPERR 8y at i on
related to a pai whefetni thé icovept uatfidce off saddsbacknmoldncomtectes n each
of said first pogﬁéog%fgu éP#%ﬁg¥§¥u$dgeu5§lhg¥d?ErB£@P§%%gom§1€§rresponds

to one of said pair sal rst plurality ransi 26.

The nmethod &f clai m 25,2Rthehs £ xofity Mol Bpilfy 1§ chomped agaringt the
transitions are péckimsld HdlF;sai d odd nunbered transitions witten at

Gener ating a timng patdl L, BSHgHsr 13AB18" compos L Lop ndexdegh 10 i a
| ocated in a redelimerikation saderi preguiipguandi cyring conditiiomnser nal

recording heads,y@athhRfraaiciel! 4ight! ¥naf thbOpacR CBAIE fAddPhrated At
| east one ff sai | ural i f i ntérnal recordlqgcgeads assocl at e

ty 0
t herewi t h, 2€aj d TRAIDE tscHgvenand; the gpntacylens during @)
witing a first qemoldirng processnanti the fepntsewtwé iie siibsequently

ﬁ'efC"OPgl ﬁgt Lg;gs‘_’&é&ﬁ'}éd Froft| 7' doRtHEd! 16X O thd fig¥dvement

comprising utilizing a back curve mold that is comprised
of a composition comprising a thermoplastic polymer and

15 an internal additive which is impregnated into said
thermoplastic material and which is present in amounts
ranging from about 0.1% to about 20% by weight, said
thermoplastic material being polystyrene or
polypropylene, and said additive being a polyethylene or

20 polypropylene wax having a molecular weight ranging from
about 5000 to about 200,000, stearate salt, a glycerol
ester having a molecular weight of about 200-2000, an
amide wax of the formula R,CONH., wherein R, is a
hydrocarbyl group, and the amide wax has a molecular

25 weight of about 200-2000, silicone having a molecular
weight ranging from about 2000 to about 100,000, Montan
wax, oxidized wax, fatty acid having a molecular weight
of about 200 to about 2000, a2 complex ester or a
combination thereof.

30 23. The process of Claim 22 in which the amide
wax is a fatty acid amide wax.
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(b) positioning said first of said plurality of internal recording 30
heads and a second of said plurality of internal recording

heads; (c) reading said first plurality of transitions with
sai d positioned first of said plurality of internal
recordi ng heads 35 and “WiIJdBJ a second plurality of
transitions representative of atimng pattern with said
positioned second of said plurality of internal
recording heads; 24. The pfdced SRASICILAN 29 Fhbleih’ gheand second of
said plurality of 40 ternal recording heads; and

(e) reading sai §heERBRY2BLLF PPIYMEE kqwﬂﬂéﬂﬁ¥¥ﬁ§"ﬁ|th sai d
repositioned second of 28.Ld Pherpted¢essoiof MlaimaR2r wherdingthe

heads and m”itin@h@rﬁgbigsgi8r€$%ﬁﬁ f tr ngglgpge th said

45 arality of internal
recording 5 26. Themcesa of Claimg22 wtmehmﬁw asiditiisylem 27,

further conprisipg pREséALPLNTai R irdthging froﬁtsp§ é@)st B lwelyntl, said
timng pattern is genﬁeg}ed on an entire ace of said ofe of said

plurality of storage The procesg of ?H@lﬂeiﬁdﬂhﬁﬁe%ﬂaﬁ' pAdifdyes
sai d repositioniis pteﬁentwﬁnlamnnnts rangtihg frep Of1 nowi2®y yaiweiightst and

second of said pluralitygof s S{ ess of. Fhégﬁ%gl‘p}gep%ﬁ?stﬁé) di%ci?{e' on

in which an anplltude S|gnal ocl ate |rst urality of
transiti ondQi s abfbrebearats féa‘:’fe%alsﬂléf“oﬂﬁs maxi mum val ue
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15 30. A nmethod for determ ning which of a plurality of recording
heads in a recording device having a plurality of storage nedia
wites the wdest, each of saidlplurality of storage medi a havi ng at
| east one of said plurality of recording heads associated therewth,
sai d nmet hod conprising 20 t he steps of: witing a first
transition with each of said plurality of recording heads; 25
witing a second transition with one of said plurality of recording

heads, said second transition being witten at a predeterm ned di stance
froma first trandi L P TTTEN with said ehplurality of

recordi ng heads; %T- Curve.at posi tioni rgf;‘}‘%@%%% idplurality of
recordi ng heads ugin r APt 4nd

readi ng and conpafi Misciog Magss o eads an

anpl i tude signal assofrtared w th eagh of 1 ansitions and 35

det er m ni ng t her ef% dm whi ch of said pluralitpezf recording heads wites

t he wi dest. 31. Th | ai m 30, wherein said positioning
step. conprises the step qggwt ng said second transition to an
anpl i tude signal. 40 2. yst fopcttet ermi ning the desired
track pitch of tracks to be Enviowwentt t §n on a storage nediumof a
recordi ng device, said systern st
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Treans for witing a transition on a plurality of tracks, wherein the
spacing of said plurality of tracks is determned by an initial radial 5
posi tioning val ue; nmeans2 f or obtai ning a read-back signa
associated with said transition witten on each of said plurality of
tracks; and 10 means for conparing said read-back signals to
each other to determ ne whether the track pitch is correct, and if
it is not correct determ ning a second radial positioning value for
witing subsequent tracks. 15 33. The system of cl aim 32,
wherein said plurality of tracks conprises four tracks. 34.
The system of claim 32, wherein said witing neans conpri ses:

(a) neans for positioning a recordi ngifaead of said recording 20

devi ce against a delimter; (b) neans for using said
positioned recording head to wite d_®N__ & transition on one
of said tracks; 25 (c) Egr repositioning said recording
head to a predeterm ned ggocat i on on anot her -one of said
tracks; (d) nmeans fq didsai d repositioned recording
head to wite a t ifon on sai d another one of said
tracks; 30 (e) neans f ating the operation of said
jnformation is witten on each

means (c) and (d)

of said plurality of ,
claim 34, wherein said predeterm nef
nmeans (c) conprises a position wherg¢
said recording head is at apprOX|na
anplitude of said recording head. ©
wherei n said conparing neans uses

sai d second radial positioning valu

‘ S. 35 35. The system of
At i on of said repositioning
hi d read- back f%j gnal from
one- hal f of a maxi num

36. The system of cl ai m 32,
predefined uation to determ ne
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37. A systemfor witing a servo-pattern on a storage nedium |l ocated in
a recordi ng. device having an internal recording head, said system 45

conpri si ng: 3 47
means for generating a timng pattern on said . storage nediumwth

said internal recording head; 5 means for determ ning the
desired track pitch of tracks to be witten on the storage nedi um
usi ng the system of claim 32; and means for witing a
servo-pattern on said storage nediumw th said 10 i nternal recording
head, said servo-pattern being witten at cagilons determ ned by
said timng pattern and said radi al p03|t|oﬁ|ng val ue. . 38. The

system of claim 37, whereinp _sa d recordi nggevice,conprises a
plurality of internal repon'%B

yéten1further conpri ses 15
means for determ ning
wites the w dest.

-Qf said pluralif4 --ternal recordi ng heads
. T8e syk\eMmAc! adh 38, wher ei n said
recordi ng devi ce cg Pl = 5o

sai d pIurallky of/ st oreGe neth
of internal reco dln' heads asspci a\ ed

_and wherein said

means for deterni i ald pIuraIit;io er nal recording
heads writes thg w or witing a first
transition with \eac ty of 25 recordi ng heads;
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freans for witing a second transition with one of said plurality of
internal recording heads, said second transition being witten at a
predeterm ned radial distance fromsaid first transition witten with said

30 one of said plurality of internal recordi ng heads;

means for positioning each of said plurality of internal recording

heads using said second transition; and 35 means for reading
and conparing with said positioned recordi ng heads - an anplitude

signal associated with each of said first transitions and

determ ning therefromwhich of said plurality of internal recordi ng heads
wites the w dest. 40 40. The system of claim 39, wherein said
predet erm ned radi al distance is where a read-back signal of said
one of said internal recording heads used to wite said second
transition is approximately one-half of its maxi mum anpl i t ude.

48 41. The system of claim 38, wherein said internal recording
head determned to wite the widest is used to generate said timng
pattern. 5 42. The system of claim 38, wherein said interna
recordi ng head determined to wite the widest is used to wite said
servo- pattern. 43. The system of claim 37, wherein said
generating means conprises: 10 means for witing a first
plurality of transitionsgpn.a first of a plurality of tracks of said
storage nedium and

Cavi :
tv /1 ‘I’ Cavity / 5

Cavity / 2

Cavity / 3

Cavity / 4

FIG. S



smeans for witing a second plurality of transitions on a second of 15
said plurality of tracks of said storage nedium each of a first portion
-of said second plurality of transitions being witten at a correspondi ng

first tinme delay and each ofgd SRAGEAL M Abietvai d second plurality of

transitions being witten at a correspondi ng second tinme del ay. 20 44.
The system of claim43, further conprising: means for
deternminidg a time interval between eaéﬂ.ﬁBﬂE!of sai d first
plurality of transitions; and 25 means for determ ning an
anmount of devi ati on between each deter ned ti interval and a

pr edet er ni ned noninal% Rt BFegpntsiBKep “eﬁirpiﬁﬁthdﬁ% said first

plurality of tcempositisnhesmprisingspolystyreise evitmat dwastt 0.1%  of
devi at i on. 3Qw/w)4§f aPTdi§¥§g§g1Q§ g%@t ﬂ§"0€WE¥ Salggbof said first

tinme delays is unctlon o) r edet er m ned
nomi nal mterv&Pm»Rﬁésed thergaf onBush 8% Aceid i far makingd coatackai r of

salfl fi rs]g pl Ugéhbb% ahd the molaaalss%ms ,cmmtle{ Fisaiaamdlef, C%j%’d? first

portion of said secon al i sitions corresponds to one

of said pair th§aPﬁefPFsF“§§ 8°fﬁlﬁ?a¥? ?#figiﬁﬁs ﬁ ding %rom a 46.

The system of ¢Wai modd, asbembly Pacthefpsacebd iofsmakimg dehtast lens.

conprise§F§aid predeterm ned nom nal interval plus a fraction of an anount
0

of devia nrelated to a pair of said first plurality of transitions, and
40 wherein each of said first portion of said second plurality of
transitions corresponds to one of said pair of said first plurality
of transitions. 47. The system of claim 44, wherein said pair of
said plurality of transitions conprises an odd nunbered transition
and an even nunbered 45 transition.
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49 ' 48. The system of claim 37, wherein said recor di ngfefeys €8

conprises a plurality of internal recording heads and a plurality
of recordi ng nedi a, 5 each of said plurality of recording nedia having
at | east one of said MILDr MATIERYALO WITH tAeDDRE vesecor di ng heads

associ ated therewith, and wherein sai d generating neans further
conpri ses: means for wijtid irst plurality of
transitions representative of 10 zatéééggﬁkiutern with a first of said
plurality of internal recording heads; means for

positioning said firstThd isbrit UWrild f 5iN recordi ng heads
and a second ofca&iocglgg urzﬁ of .1 nt Mgﬁ }gcé‘;g?gbeiﬁ"’ @ heads:

means for reading sal 191 semprdsdng POy Styzeoet wobh atthesst dp. 13

posi tioned firdtw/of) f @rmpladgidditittve ,oft henagtRal el ggo&lng“?gaé@ ds and witing

a second pl uralddmprQfiseld LGNS resentatiye of a tIMAY pattern with

20 sai d poiic{“%bonesd sg&gﬁ.&bgf' Ssgxfé ﬁlsuFaPPw 8er i makdne | contartdi ng

heads; enses apd;ther ppldepesenbipi agnsaislfd réed 1 b 1SEC Y of said

plurality of the useenber Bakh' R6249589+ERLS; 2 " “neans for

readi ng said 5%9,?”}10 hurgglaiﬁtn%ﬁof trgﬁsf'tgi g%éi%,\,, %t% gpolding fregva ti oned
p It

second of said plura YelRaFhecpreeess) ok aakimyl contact Weinlg Ny a
third plurality of transitions with said repositioned first of sai d
plurality of internal recording heads. 30 49. A system for
generating a timng pattern on a storage nedi um havi ng a plurality
of tracks, sai digyktem conprising: nmeans for witing a first
plurality of transitions at a first radial position on said storage
medi um 35 means for_deternmining a time interval between

sel ected pairs of said first:plurahrty; of :transitions;

S
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means for determning an anount of deviation between each determ ned 40
time interval and a predeterm ned nomi nal interval, such that each
sel ected pair of said first plurality of transitions has a correspondi ng

det erm ned anount of deviation; and means for witing a
second plurality of transitions at a second 45 radi al position on said
storage nedium each of said second plurality of

50 transitions being witten at a correspondi ng tine del ay
followi ng a precedi ng one of said flrgigﬁlurality of transitions,
said corresponding 5 time delay bei 'ﬂet ned by said nom nal tine
interval and a function of said corréspondi ng determni ned amount of
devi ation, such that f"pZopagatlon 0 RRGEIA errors aSSOCIated with

witing said first pluralit
said second pluralit
al i gnnent of said g
ones of saia fir »Of tNansitions

3 thons are reduced in witing
trﬂ§5|t|o S d8lym r andom errors in
i 5ns W th respective
i ons ae reduced.
50. ~ The s e
operations of sgid geans fgor d :

anount of deviajionfand wttingla sgcond pl uf@l-itiay

3 for repeating the
4l , determ ning an 15
feitions for each

of said plurali 51. The sys of claim 49, wherein
sai d second plunalit conpri ses first portion of _
transitions, eacR being witié€n atfa 20 cor r ¢§po y/'g first tine delay, i
and a second portNon of. iti each 'g witten at a
correspondi ng secony, ti ne dela 52 ystem of cl aim51

wherei n each of sai d\ ays is 18 Sl er m ned based on a

function of said gy @& nal interval 22
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2 an amount of deviation related to a pair of said first plurality of

t¥ansitions, and wherein each of said first portion of sard—second
PAUSTRAIVAN PATENTIOBRECE or r esponds to one of said pai r| AuplieatiogNpj r st
plEAREH REPQRT t r ansi ti ons. 30 53. The system of cl|BGPeI67Siferein a

pﬁ) 11 ot S@)& (f)ir Jti'ﬁil Alyslllgihll‘t(é(onq uatm%f item 05 06} nl?e f}rgtg{}eigc 0 rrpr i ses an odd

ered transition and an éven nsition. 54,

The system of claim 53, wherein said second portion of said second 35
plurality of transitions represents a plurality of odd nunbered.

Sitio e f said s | | .
or :ngg {PLese Q?nvax@txog RL % aefc'te'a & Q ﬁ'l @ma%enaij conggtgﬁlgg & mo H%&E%ﬁx&%ﬂgﬁé érﬁgfctn%g%ﬂf contact
whdemsks) ssid imduldlmatarail tqmprfsmgddhemniﬂmxedm%er and dnristasial addnsre shich\is inipregnated imag

sai d. even unbere i.tions witten 4 rst 05|t|on
o TBpPRER faderial it Which € Bgset i qgiount syngine o AP 416 S b 7R by i

fi rsaid tRembpladlicafatérai Bblﬁgeﬁ‘dl’y‘h@'rene or polypropyladel dnll s418l addisvHelrgpolyettiylensont s a
plurality of even nunbered 4 transitions and wherein each of said

fi r@!ypfqppﬂ;mag(%gasv NEGH PP lpeulag v@&harangmg ﬁ'om about 5000 to about 200000, stearate salt, a glycerol

51 ester having a rH&l@&%We %ﬂﬁ&f aﬂ%@@hﬂdm&?&ﬂﬁé WQJL Bfthe fdrindfalR | CONI,, WherIDR s 20f
devi ati on rela to a alr O sald first pluralty of transiti ons,

andhyditeesrbylngreu; and the amidegyax dag 'dmpﬁemﬂer viright pbabout 2092200, sdlicormihayingradnelegplasf
LA %ﬂt kﬁ?ﬁxg(ﬁ%{ SRS to about 1006r@é%§itaﬂfw 34& %s’a' 5%‘@ m;]e hivihd mB%UJleJ ity

system erein sail
maghtbflalmﬁt 200a0 abrut B0caicomplex estet maamnthmnen themofir i tt en usi ng sai d odd

nunbered transitions witten at

‘orm APO/SG/210 (continuation of first sheet(2)) (March 1996) copbko



- : : : : 5)-S e
10 said first radial position as trlgger poi nt s. 58. “%7§ystem
for generating a timng pattern onfone of a plurality of st or age

medi @ | ocated in a recording device conprising a plurality of
internal recording heads, each of said plurality of storage nedia having 15
at | east one of said pIuraIity of internal recording heads associ ated

therewith, said system conpri sing: -5- (a) neans for witing a
first pIurallty of transitions representative of a
timng pattern with a first of said 20 lurality of

i nternal rdWSTAGRAFRYdaE@rboxylic acid amidgphavigg ??igﬁRkQQJ oni ng said

first of sajehgHeured lztmo-qaf uomt eranqllycerol ester having 4 ef¥ethulamheads and

a second of Sal pI I| | naI . recordlng heads;
25 % ﬁ%é% %Pdrg 8.85 E5PAT T 27 % FHHA9RM8F transiti ons
with having a molecsrshad‘ pedghton&d2s P8t tof 180 OGI wfamitiary of i nter nal
recording yax, complex ester,82ddi3Bd WakésNOoR S&RONhldNAl ity of
transitions representatlve of atimng pattern with said
posi t i oned W&&&eE -30 of said plurality of internal
recordi ng heads; This formation ig( ixednuithyrance popregratiedg wdshd first and

second_of 3@'Qeast 8’f% of an i?teghgiaéa&YtQJe Qﬁ Pal heh? ﬂt@g heads;

and 35 reading sald cond uraI y of
t rafisi ti onBakierpal was used t° make @ne P efﬁtﬁlﬂqlfﬁétﬁlé'@@oﬁ@ &hesai d

plurality gbldnkegeably for making the contfdy diléKBJB?aq.ft ¥ag witing a
third plur |I% L naltl ere formed havind ghe g e osi tioned
first of s PH élg 3% ?? 8f ﬁ?g?ﬁay g g@ £&i g heads. 40
59. The dgsczibefl beaeinsBoveur t Tleus compraspevns msfartsief presepé&at i ng t he
operationsqlefe2BA §8) dxrééie&“éb'tﬁé":ﬁ’oid MdXE R iBedS o@CRARSt €d On an
oLl re SUr e O rmaiacion. °rnid mofd Hals ' Past B the mo1d
assembly, and therefore another aspect of the present
invention is directed to the mold assembly comprising
.said mold half comprised of the formulation of the
present invention.
The mold assembly comprises at least two pieces,
a female concave piece (front piece) and a male convex
piece (back piece), forming a cavity therebetween, and
e when said pieces are mated, at least one piece having a
flange thereabout. More particularly the mold assembly
comprises a front mold half and a back mold half in
contact therewith, thereby defining and enclosing a
cavity therebetween, and é polymerizable composition in
said cavity in contact with said mold halves, the front
mold of which has a central curved section with a
concave surface, a convex surface and a circular
circumferential edge, wherein the portion of said
concave surface in contact with said polymerizable
composition has the curvature of the front curve of a

[ ————
q




52 _ 60. The systen1of cIa|n158 wherein said repositioning nmeans

conpyi ses means for noving®said first and second of said plurality

of internal 5 recordi ng heads to a |l ocation in which an anplitude
signal associated with said first plurality of transitions is
approximately one-half of its maxi mum val ue. 61. A system

for determning which of a plurality of recording heads in 10

a

recordi ng device having a pluralityldf storage nmedia wites the widest,
each of said plurality of storage nedia having at |east one of said

plurality of recordin sQci a ed t her stem conpri si ng:
nmeans for" %JqQETE)Qi %gan s ﬁgf 55 ?dégiﬁe rality of 15
Tecor di ngtheegisghly mixed with th#e&hsrmgplaﬁttCngaaesecbndOt#ansition with
one of said Pl & infak Q. 1n ot'heeoc«ea:ag hEﬁQ§e gggdﬁ@gpﬁglltrany tion

being witten redet e
ww:t?en ;ﬁ??1sﬁﬁqf9£%§soﬁn§a98 BPGr SPREY © g@ the6T°Pé66Fﬁ?ng heads;

nmeans formguwestitaloni A sach otheaaddptWValuByrelatEcelﬂlmmpfmmmﬁy

froma first transition

usi ng seu&kg%ygyyiegrqgs% |0|gh %Elc rialmaans for reading and

conparing W th sai posi Tl one

an anplitude signa

associ at ?Hqﬂ¥¥§ééHYth§5PdiP|P?t“PPSﬁsi%Fbﬁst%nﬁhe amountjedfer ni ni ng

t.her ef r oradaltitdiveaf agaed pbuthki mylaf haBeprds nUongads avié tES the

t he

wdest . 5%% halvgg mainggﬁ§¥ g19raﬁé Q§6&n %@qég | d positioning

means conpri ses conver |ng Sai
anmpl i t ud&YHigadLy, as a praesicalmﬂeé@:dmédﬁ@w«%% temrﬁmag-mg:

a storageowdiremukeadied Wrhhinpset&rF &€ oembodiikiayt C&he
additive should be present in amounts ranging from about
0.1% to about 5% by weight and more preferably from
about -0.1% to about 2% by weight.

The additive is basically an oil, soap, wax,
i.e., a mold release agent and/or surfactant. It is
preferably a silicone oil, stearates, e.g., zinc
stearates, or wax, but is not limited thereto. The
preferred additives are SF 1080 Silicone 0il, Int 38H

Ester Complex, Kantstik Q Ester Complex, FC 430 Ester
Complex, ABIL® Wax 9801, Silicone Wax (stearyl

‘dimethicone), SF 96-5 Silicone 0il, L-42, Calcium
Stearate, Sodium Stearate, Acrawax® C (1,2
ethanediylbis-octadecanamide), FC 4331 Ester Complex,
SF 18-350 silicone 0il, L-45 (dimethyl silicone),

Zinc stearate, ABIL® wax 9801 (cetyl dimethicone), vsc-10M,
Carnauba Wax and Ross Wax 100. The more preferred additives
are SF 1080 Silicone Oil, Int. 38H Ester Complex, Kantstick Q

Ester Complex, FC 430 Ester Complex and Abilwax 9801 Silicone
0il. The most preferred additives are SF 1080 and Abilwax 9801.

fansition to an
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an internal recording head within said recording device for

generating a timng pattern on sai d storage nedi um.-generating-a pattern
for détermning a radial positioning value used fqr., radial 0si tjoning 40
said internal recording head, and for witing a sglg's fiect 1 Bien R acgdai d
storage nedi um characteri sgg-i n that 4'51 n‘ | l recordi ng
devi ce further conprises the systemof claim32. 814

PCT/ US95/ 03126 -52- 6 for determ ning

whi ch of <WHAT IS/ CLARMEDfIS:nternal 7 recording heads wites the w dest
8

further conprises: means for witing a first transition
wth 9 eaclh of said plurality of internal recording 10

heads; 11 - - A mold,raatpmal fcopstinting sgold hadlfondse indhe prodoctioni t h 12

one of saiof cphtactalensss, siid moldmatetiak cmpritingos théAnoplastic poly@asiand sai d second
transitio ' af . ] rmned radial distance from
said fi rsﬂntﬂ?g}}&] Xgélﬁ‘teﬁ? %lgé |ls'f&|m nl}‘!(fxllfnle'fi t“gr? s\%{dﬁ ﬁ&g@lp ?#sﬁ%glagefm aid 16
plurality. compounding, said-intarnalpdditive present i Amounts ranging frommsboet f or

posi ti oni 10g %askhbedt 208 by wéight, said _thepﬂnuplabﬂdd m@ﬁ%ﬁéﬁﬁg Pitstyrehi€sdi ng h feads
usi ng sai second. transition,, a -means for.
~readi ng aﬁ%}yé%%lgﬁ ?ﬂ;d \ﬂaﬁl‘#&ggﬂ g%eisfg a_ﬂ"@g&ﬁﬁfﬂbﬁéﬂ”fw*q@ heads an
a”P' i t udea pplyethylene or polypropylene wax having a molecular weight ranging from about
- 5000 to about. 200,000, stearate salt, a gylcerol ester having molecular weight of about
200- 2000, an amide wax of the formula RyCONH,, wherein R, is a hydrocarbyl group,
and the amide wax has a2 molecular weight of about 200-2000, silicone having a
molecular weight ranging from about 2000 to about 100,000, Montan wax,

oxidized wax, Cs — Cyqfatty acid having a molecular weight of about 200 to about
2000, a complex ester or a combination thereof.

2. The mold material of Claim 1 in which the
amide wax is a fatty acid amide wax.

3. The mold material of Claim 1 wherein the
thermoplastic polymer is polystyrene. '

4. The mold material of Claim 1 wherein the

w thermoplastic polymer is polypropylene.

5. The mold material of Claim 1 wherein the
additive is present in amounts ranging from 0.1 to 5% by
weight.

6. The mold material of Claim S wherein the
additive is present in amounts ranging from 0.1 to 2% by
weight.

7. The mold material of Claim 1 wherein the
additive is stearate salt or silicone.
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22 ~associated with each of said first transitions 23 and
det ermi ni'ng therefrom which of said 24 This She@lHdd Bden Raplaodd | nt er nal

recor:di ng heads wites the 25 wi dest lll32. The system
of claim3l, wherein said 2 predet erm ne ce is where a
read- back 3 signal of said one~8Ff said i

recorul ng heads 4

used to wite said second transition is approximtely 5 one-half of its
maxi num anpl i t ude. 1 33. The systemof claim 30, wherein said 2
i nternal recordi ng- heatbldibslEnsdfaidd thopradhetioniaf@ coptachienedy thes used t o

gener at e saipblymerizagopaf 4 avolymerizable comjdsRidhAA 8 irold assembly comprised

PCT/ US95/ 03 1%aid mold half and & second mold half, said mold haifx®mprising an integraB4.  The
system of cClapidle %g&,%,jéfg%m cafied section defin %&raaéonemudﬁaag aadedgiftsi ned to

te the 35.
\‘II\'IF\:E system %?d a}e’gl M %@fﬁ’w]%ﬁ'ﬁg dlﬁli% Eg&m%:ecsav tracks

d d ce ag
means for wieFsswalle @agvsva%ﬂt o ”'b%%rgfuaw? i G ol sermbly Gpd baing

tracks, sai cufesentlysmeoth gnd contour a¢ thanthe sufics qf spid goptasklensformedii d N
tracks:; by polymerization ofr8f@ polyaerizablaicompesiton Wrenigt withisgidshrficer 8
sai d at | eads opncallyaasceptabile; saidrarticle having emehnuldr flagge integral wsigh andoor t i on of
sai d N trac I@rroaniing said circular circumferential edge and extending therefrom in a plane

- normal to the axis of said concave surface, said article also having a generally
triangular tab situated in a plane normal to said axis and extending from said
flange, said article having a thinness and rigidity effective to transmit heat
therethrough and to withstand prying forces applied to separate said mold haif
from said mold assembly, and said article being comprised of a composition
comprising a thermoplastic polymer and an internal additive which is impregnated
into said t'nermoplastic material by compounding, said internal additive present
in amounts ranging from about 0.1 % to about 20 % by weight, said thermoplastic
material being polystyrene or polypropylene and said additive being a mold
release agent or surfactant that is a polyethylene or polypropviene wax havmg a
molecular weight ranging from about 5000 to about 200,000, stearate salt, a
gylicerol ester having moiecular weight of about 200-2000, an amide wax of the
formula R;CONH;, wherein R, is a hydrocarbyl group, and the amide wax has a
molecular weight of 2bout 200-2000, silicone having 2 molecular weight ranging
from about 2000 to about 100,000, Momtan wax, oxidized wax, Cs ~ C,4 fatty acid
having a molecular weight of about 200 to about 2000, 2 complex ester or a
combination thereof. .

9. The mold half of Claim 8 wherein the amide
wax is a2 fatty acid amide wax.

10. The mold half of Claim 8 whereln the
thermoplastic polymer is polystyrene.

11. The mold half of Claim 8 wherein the

thermoplastic polymer is polypropylene.
12. The mold half of Claim B wherein the

additive is present in amounts ranging from 0.1 to 5% by
weight.
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10 - . neans for determning fromsaid read-back 11 signal s

sai d radi al positioning val ue. il .36. The system of--€laim-29; - -
wherein said 2 generating nmeans conprises: 3

witing a first plurality of 4 transitions on a fim, he %ee"%eplaced
plurality of 5 tracks of said storage nmedium and I l

means for witing a second plurality 7 of transitio

of said 8 - plurality of tracksqef said storage nmedium

each of a first portion of said second 10 pI urality of tranS|t|ons
being witten at a 11 corresponding first_tine del ay and each of

12 a second.pofheomodd materiadond plaial 13 whezein the ¢

transitio i speoli 01 tax @d me del ay.
WO 90/ 288%}&%1% Ve bresedt 3n Aftounts raﬁ@lﬁ@ os) 00 03126131)"

- 54- 1 weight37  The systemof claim 64, wherein said pair 2 of said
plurality of trang.ti che ald hadf of Cdidim38 whereincthe ransition and an

even nunber ngigt i 3881icohe.systemof claim29, wherein
said 2 ‘fﬂté’V% 1 e\:/sl(?:%eargg.e rsaslg.sog p?ura Pty of internal 3 recording

headsdand a pl UrQB' tYA@ﬁolﬂ @mﬁﬁﬂm@sed&nit}m productloaa)fg coﬁt;sialenis }i)l ural i tyI of
recording Sh i i s)ég]@, i nterna
recordi ng és lgglgg:z %b%f%ﬁ%&m%re bl snﬁﬂl 5Qr g‘:i?has‘;% generating
means fur SHEM comprising a fron fold hatf 8% bac mol in contact

therethh thereby deﬁnmg and enclosing a cavity therebetween, and a polymerizable
composition in said cavity in contact with both mold halves, wherein

said front mold half comprises a first article of thermoplastic polymer transparent
to ultraviolet light, said article having a central curved section with a concave
surface, a convex surface and a circular circumferential edge, wherein the portion
of said concave surface in contact with said polymerizable composition has the
curvature of the front curve of a contact lens to be produced in said mold
assembly, and is sufficiently smooth so that the surface of a contact lens formed
by polymerization of said polymerizable composition in contact with said surface
is optically acceptable;

said first article having an annular flange integral with and surrounding said
circular circumferential edge and extending therefrom in a plane normal to the
“axis of said concave surface, and a generally triangular tab situated in a plane
st normal to said axis and extending from said flange;

said back mold comprised of an integral article having a central curved section
with a concave surface, a convex surface and a circular circumferential edge,
wherein the portion of said convex surface in contact with said polymerizable
composition has the curvature of the back curve of a contact lens to be produced
in said mold assembly and is sufficiently smooth that the surface of a contact lens
formed by polymerization of said polymerizable composition in contact with said
surface is optically acceptable;

said second article having an annular flange integral with and surrounding said
circular circumferential edge with and surrounding said circular circumferential
edge and extending therefrom in a plane normal to the axis of said convex
surface, and a generally triangular tab situated in a plane normal to said axis and
extending from said flange wherein the convex surface of said back mold contacts
the circumferential edge of said front mold half,
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8 - .means for witing a fi rst plurality of 9~ - “transitions

representative of a tim ng pattern 10 ngsﬁee{ﬂgsﬁgenq{e 1§¢@ad plurality
of internal 11 recordi ng heads;

positioning said first of said 13 pI ur al |U"IMIHN’EHHHI recordi ng
heads and a 14 second of said plurality cording 15
heads; 16 nmeans for reggkng said first plurality of 17
transitions with said positioned first of said 18 plurality of

i nternal recording heads and 19 witing a second plurality of

transi ti ongid B&k mold ben@RbAPESELSS & Sorfbo sﬁxdnldahfwusﬂgéﬁ.eanammcsa' d 21
posi t1 onedpipmenthadkh ifkthh) Bhdifige bhlenal m%gﬂfed intd’$aid thermopla&k®F di N9 _heads;
erial By HompoRhdingP Sl A éxﬁrm g:%gumgzamgmg fromSeCONd Of
86

sai d pluraltt of BT QL0 WO
06/ 2881 4 bouYO % to about 20 % by weight, a:d ermopla],s&c‘r ngf

_55. g polystyrene or pqlyprppylens and-said ?ﬂ?’%‘éﬁ Rping2 f 27
transiti onBeigant dhatds 3 pRlyenyiens 8fPAXPTORY cBE WaK having 2 malgewlan| yral ity of
i nternal rweighiapging amsatont 5980 to about 200,000, sigaratersalty g gyicenohestery of
transi ti onkawag mobgular weight ofabput 260-2000.@naenide wax ofthesfarmulpl ural ity of 31
i nternal rRAONHagviezeid R, is a hydrocarbyl group, and the amide wax has a molecular
) weight of about 200-2000, silicone having a molecular weight ranging from about
oy 2000 to about 100,000, Montan wax, oxidized wax, Cs~ Cjsfatty acid having a
molecular weight of about 200 to about 2000, a complex ester or a combination
thereof.

16. The mold assembly of Claim 15 in which the
amide wax is a fatty acid amide wax.

17. The mold assembly of Claim 15 wherein the
thermoplastic polymer is polystyrene.

18, The mold assembly of Claim 15 wherxein the
thermoplastic poclymer is polypropylene.

19. The mold assembly of Claim 15 wherein the
additive is present in amounts ranging from 0.1 to 5% by

s weight.

"~ 20. The mold assembly of Claim 19 wherein the
additive is present in amounts ranging from 0.1 to 2% by
welght.

21. The mold assembly of Claim 15 wherein the
additive is stearate salt or silicone.

22. Inanimproved process for forming a contact lens from a mold
assembly comprising a front mold half and a back mold half i in contact therewith
thereby defining and enclosing a cavity therebetween, and containing in said

cavity a polymerizable composition in comtact with said mold halves;

) ) A ris s the repiacement sheet
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WD 96/ 28814 . PCT/.US95/ 03126

- 56- 1 39. A sy‘stemfor generatin a t|mn pattern on

storage nedium having a plurality of tracks 1“5 "‘S ee“ &m corrprl SI ng:

4 means for witing a first pIur tranS|t|ons

at a first radial position on 6 sald

nmeans for determ' ni ng a tine inte~48- 8 betvveen sel ect ed pal rs of

saldflrst plurality of transitiens; nmeans for

det erm n| u tion bet vveen each determined tine
WQ) agﬁgprapr %%ﬁéﬁ‘m'tﬁg‘doflﬁg lasti¢ golymer i erval, such

t hat eaé‘f&ﬂ%@F@é tegitrgyiplet bght sd article hayingp eqnitep] cysved %ﬂcﬂﬂﬁ“ﬁﬁh & ransitions
has a tBncave surfacgos eenyeys sutfans andtacineiiae direurafgrantiaf edgeswherein  devi at i on;
and tive portion of said coneavsssurface i ¢dantavy) wathsewpolympenimabled ty of 18

transi t icompositiomhasehe curvatkek of the Gont inold cunvesoff Zicontdtt lens to be st or age medi um
each of psiudedBsaitdimplduissdnmisly a6d is sificiently snidcah 86 tHaotlf siffadedof i tten at a
corres peaﬁtlaagens%med by polyineHzA RIS shidl JoRyheérikaBleofipRditiag ipne of said 22

first pl | i baRal egtab correspondi ng tinme del ay
bei ng dgggrﬁbntt%%%/gﬁﬂél s l}égladd nomnal time interval and a function of
25 devi ati on,

such t hif dsbr%lg%ﬁi) ﬁ%ﬁg&?gj n'%# ?M%ﬂe éﬂRerr ??w 9‘3“1“'& el WI th witing
said fi ?@f‘gaﬁ% t uliravio t}ggtl’ ®witing 29
sai d selBM@Y F‘tffa&Fﬁ Pxﬁ?‘ﬁt‘f?laf‘ &rﬁ%“’“ 3“3'531 B¢, w ?TSWdom errors in

al i gnne e pAriaypisait gq;ng surface in contact thh said polymerizable composition
has the curvature of the said back curve of a contact lens to be produced in said
mold assembly and is sufficiently smooth so that the surface of a contact lens
formed by polymerization of said polymerizable composition in contact with said
surface is optically acceptable, wherein the convex surface if said back moid
contacts the circumferential edge of said front mold half;

and the front moid half is clamped against the back mold half;

and the polymerizable composition undergoes polymerization under precuring
and curing conditions with ultraviolet light and the back curve is separated from
the front curve and the contact lens during a demolding process and the front
curve is subsequently separated form the contact lens, the improvement
comprising utilizing a back curve mold that is comprised of a composition
comprising a thermoplastic polymer and an internal additive which is impregnated

o into said thermoplastic material by compounding, said internal additive present
in amounts ranging from about 0.1 % to about 20 % by weight, said thermoplastic
material being polystyrene or polypropylene and said additive being a mold
release agent or surfactant that is a polyethylene or polypropylene wax having a
molecular weight ranging from about 500 to about 200,000, stearate salt, a
gylcerol ester having molecular weight of about 200-2000, an amide wax of the
formuia R;CONH;, wherein R, is a hydrocarbyl group, and the amide wax has a
molecular weight of about 200-2000, silicone having a molecular weight ranging
from about 2000 to about 100,000, Montan wax, oxidized wax, Cs — Czq fatty acid
having a molecular weight of about 200 to about 2000, a complex ester or a
combination thereof.

_ 23. The process of Claim 22 in which the amide
wax is a fatty acid amide wax.

* [ L M S *
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WO 96/ 28814 - PCT/ US95/ 03126

-57- 31 pIurallty of transitions with respective ones of 32
said:first plurality of transitions are reduced. 1 40. The system
of claim®69, wherein a pair of 2 said first plurality of transitions
conprises an odd 3 nunbered transition and an even nunbered transition.

1 41. The systemof claim69, gkerein said first 2 portion of said
second plurality of transitions 3 represents a plurality of even nunbered
transitions 4 and wherein each of said first tinme delays conprises 5 said
predet er mi ned nom2%al iThecpracepbuefaClaimt22whdreadn atheanount of devi ation

related to és}'aquuﬁl(r%ta% ?’ﬂ%’ﬁ“’r $L p}a% %ié(dné)f transitions, and wherein

each of 8 plurality of 9 transitions

corresponds to on@Sof §&ﬁdPE9F¢5§f°§aF%B1m122fWh%ﬁe%ﬂtﬁhﬂ ity of
t{ans:t;on&$ermo§1aﬁ%§c ﬁ%lymlbei?y§§f¥@f&p§ié¥{n41 wherein sahd dé
plurality of even_nu ransiti itten [ iid o

nunber ed tran5|t|8%§ w&%ﬁtgﬁ oges %a?{rgigiﬁr%g wheredn ﬁ%?’ ggi%ég ©trigger
poi nt s. is present3in amousystranging|fatom 40,1 WoeeS& byswedgbecond 2
portion of said sggondrheupgbedds Ue (CAIkH I Wherd inCRHRSSBUS LvEl Ural Iy

of odd nunbered transitions d wherel n each sai d second tine del ays
conpri ses BrﬁFéﬁétéFnFH@BnFﬁnﬁﬁﬂHiQ9n§§Qﬂﬂ° -1 t°12% by wglghthe system
oﬁ»ﬁlain143 wher 28R s®héd process of Claim 22 wherein the additive

is stearate salt or silicone.
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2 pI urality of odd nunbered transitions are witten 3 using safdé&ER’ =
* nunbered transitions witten at said 4 first radial position as trigger

poi nt s. WO 96/ 28814

PCT/ US95/ 03126 - 58- 1 45. A
system for determning the track pitch of 2 a recordi ng device
~conprising a storage nedium said 3 st orage nedi um havi ng N tracks,

said system 4 conpri si ng: 5 means for witing a
_transition on a 6 plurality of-said N tracks, said plurality of

7 said N tracks being | ess than sal d N tracks; 8

means for obtaining a read-back signal associated with said

transition wPPE tRAIPRYITeB8cRespPagfrively ha‘é%“%a?i FoPpREEEIT tirightsapaaNg racks

and 11 from about sﬁﬁan&fﬁo %ﬁpaH@ﬂa Sa'ﬂﬁa&lﬁaga baek gl _-.' Sape 1
to determ ne said track EItC The systém o a|m45

wher ei n sai d¥a% Zmdﬂﬂdﬁrﬁ P%@N'%fc's‘élrdcr\llﬁrééﬁé cOmpri sestF, ou-r-xﬂrakfrk@, 1
g7 The syskem ol MR Shgenaan S 1 SRl RSO ses,
recdrding de%@@]ﬁapﬁspgapylﬂale wax areemmab@r N-15P, and EPOLENE E-43P,
and the like. Other waxes, such as mineral wax, e.g., Montan
wax can also be used. Montan wax contains three portions, the
wax portion, the resin portion and the asphalt portion. The
Kuﬁ wax component of Montan is a mixture of long-chain (C24=Cae)

10 esters (62-68 wt %), long chain acids (22-26 wt. %], and long-
chain alcohols, ketones and hydrocarbons (7-15 wt %). The
resin portion is approximately 70 wt % terpenes and
polyterpenes and 30 wt % resinic acid and cxyresinic acid,
while the asphalt portion is believed to be polymerized esters

15 of oxyresinic acid. '

Oxidized waxes, as defined herein, are alkan hydrocarbons

(paraffins) having a molecule weight of 100~2000 g/mole. They
are capped at the ends with either ester, carboxylic or hydroxy
groups. Examples include carnauba wax and Rosswax, such as

20 Rosswax 100 and 1343 and the like.

N As defined herein, glycerol esters are hydrocarbyl esters
of glycerol having a molecular weight of 200 to 2000 g/mcle.
They include monoglycerides, diglycerides and polyglycerides,
including fatty acids of triglycerides. Ekamples include

25 PATIONIC 900, 901, 902, %07, 919, 1042 and 1042 X, and the
like.

Alcohol esters contain 5-2000 carbon atoms, and include

such species as LUBE 106, and the like. Complex esters, as_

defined gerein, are copolymers of organic phosphate esters

30 having a molecular weight of 200 - 2000

Thlﬁ is the replacement sheet
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L4

6 means for using said positioned 7 recording head to

*wite a transition on one 8 of said plurality of said N tracks;
9 means for repositioning said recording 10 head to a
predéterm ned | ocati on on anot her 11 one of said plurality of said
N tracks; and WD 96/ 28814
PCT/ US95/ 03126 - 59- 12
means for using said repositioned 13 recording head to wite a
transition on 14 -.i3ai d another one of said plurality of said
15 N tracks. 1 48. The system of claim 47, wherein
sai d 2 predeterm ned |ocation of said repositioning nmeans
3 conprises a position wherein said read-back signal 4 from

sai d recordi ng gimade i whiath zpptexn naltweieridae; hatdfanic abid dérivaafivas nmd num

anplitude of sal ecor di ng _head , e The sxsten1of
clai m 47, furthérqt oﬁ%%fs 5xam°les includg KANTSTIR FX- ’ﬁ?ﬁﬁ Strf Bpe -ae

det erm ni ng whétiker said track - 3 pitch is correct; and

4 . means fg% ¢ust| J ue oflsald @Fa
back Signal of sai d“PEEORRTHT K vgs listec qae‘naboveiﬂFaEkeﬁ?fch

is incorrect. include MOLILEASE PCR5Q40LDT|WQZSYM e38 ¢h,charmg$, whergin said
2 adj usting %%r.]s gr@n“ Ses nea[]‘:s Esorp*%%legged that the combination have a
molecular weight ranging from 200 to 200,000 g/mole.
. As defined herein, hydrocarbyl is an aliphatic,
~ 10 cyclaliphatic, ot aromatic moiety containing carhonténd‘_
hydtogen atoms, having 1 to 200 carben atoms. The hydrocarbyl
moiety may be straight chain, or branched or cyclic. I£
cyclic, the rings are preferably fused. The hydrccarbyl group
may be completely saturated or partially saturated or
15 completely arcmatic or conjugated. The hydrccarbyl moiety may
contain at least one double bond. It is preferred that the
hydrocarbyl group contains 1-100 carbon atems.
As described hereinabove, the present invention is
directed to a new polymeric material ccantaining an additive
20 admixed therewith. The polymeric material if the present
WA invention is a thermoplastic material, viz, polystyrene or
polypropylene. The polystyrene and polypropylene that is

utilized is preferably transparent to ultraviolet light. When

the additive described hereinabove is admixed with the
25 polystyrene or polypropylene, the new formulation maintains its
ability to transmit ultraviolet light. In a preferred
embodiment, the new formulation allows UV transmissions cf from
3 to 5 up to wavelengths of 300 nanometers.
The additive admixed with the thermoplastic marerial is

30 present in amounts of at least about 0.1% by

hig is the replacement shoet



3 predefined equation to determ ne said adjusted val ue. 1

"51. The systemof claim50, further conprising 2 means for using
said adjusted value to wite 3 i nformati on on each of said
plurality of said N 4 tracks. WO 96/ 28814
PCT/ US95/ 03126 - 60- 1 52. A

system for determ ning which of a 2 plurality of recording heads in a
recordi ng device 3 having a plurality of storage nmedia wites the 4
wi dest, each of said plurality of storagejgedia 5 having at |east one of
said plurality of recording 6 heads associated therewith, said system

conprising: - 7 apprAeaEs for witing a figsdone BPSitcaR W th 8
each of said plurality of recording heads; 9 . heans for
witing a second transiti BN one of said plUrfality of
recordi ng heads, said 11 asrrwax $€sond transition being widgsien at a 12
predeterm ned distance froma first transition 13 witten with said
one of said plurality of 14 ¥¢ 438 recordi ng heads: 15 9-23% means
for positioning each of sapfitdfrick ¢ plurality of recorglizzg heads using
said second 17 transition, and 18 means for reading and
conparing with said RAMTSPICK § L.50%
SF 1080 : 0.5%
3F 1080 0.25%
AXEL 33 P/A 0.25%
s AXEL 33 P/A 2.50% _
AXEL 33-H 07258 © =
AXBL 38-H 2.5%
GE 1080 g.5%
GE 1080 0.23%

The polystyrene/additive and polypropylene/additive
campesition of the present invention are prepared by processes
well known to those skilled in the art. The following procadure
exemplifies the techniques used to make the composition of the

5 present invention using polystyrene. However, the techniques are
jusl. as applicable for making the polypropylene/additive
compoesition.

The procedure using polystyrene as the thermoplastic material
is as follows. The polystyrene thermoplastic material is as

10 follows. The polystyrene and the additive are mixed together by

techniques known to one skilled in the art. In one methodology,

the polystyrene is compounded with the additive. In a preferred
method, a predetermined amount of the additive and polystyrene are
mixed together, he mixture 1s heated to melt the polystyrene, Lhe

15 melted polystyrene and the additive are then again mixed together,
such as with an extruder, which further intermixes the two

components.

This iz the replacement sheet

Date: 25 JUN 1998



155 . positioned recordi ng heads an anplitude signal 20 -
associated with each of said first transitions 21 and determ ning

t herefrom whi ch of said 22 plurality of recording heads wites the
wi dest . 1 53. The systemof claim52, wherein said 2

positioning neans conprises neans for converting said 3 second transition
to an anplitude signal. WO 96/ 28814 :

PCT/ US95/ 03126 -61- 1 54. A

system for generating a timng pattern o#&l-. 2 one of a plurality of
storage nedia located in a 3 recording device conprising a plurality of

I nt ernal 4 recording heads, each of said plurality of storage 5
medi a havi ng at id plurality of 6 i nternal recording

heads associ ated therewith, said 7 system conpri si ng: 8
means for witing a first plurality of 9 transitions representative

of atimng patterni 10 Amolduﬂkﬁahc@sﬁﬂzﬁ@tarﬁ&d%ﬂf@rﬁée%&hbio)ﬂu&&nbﬂ&&fd&ﬁ'
11 recordlng heads; means for positioning said

first of saidl lenses, said mold ravmabmmgﬂsm a therraenkstic pelymer andha inemekadeifive which 54

veans for T eadi Ny e Pt b @?ﬁf"ﬁf*ﬁ%%ﬂmﬁ%%@ﬂ%ﬁ%wwm d

posi tioned fir simouitssaighg frokBabout 0.1% c@hwuato%yby Weight) bdid thadmopR&R mbitedl hdds
and 19 witing a second plurality of transitions
polystyrene or polypropylene and said additive being a mold release agent or surfactant that is a
polyethylene or polypropylene wax having a molecular weight ranging from about 5000 to
10 about 200,000, stearate salt, a glycerol ester having molecular weight-of about 200-2000, an
amide wax of the formula R;CONH;, wherein R, is 2 hydrocarbyl group, and the amide wax
has 2 molecular weight of about 200-2000, stlicone having a molecular weight ranging from
about 2000 to about 100,000, Montan wax, oxidized wax, Cs~Cag fatty acid -having a molecular
weight of about 200 to about 2000, a complex ester or a combination thereof.
5 2. The moid material of Clam 1 m which the amide wax is a fatty acid amide wax.
3. The mold material of Claim 1 wherein the thermoplastic polymer is
polystyrene,
4 The mold material of Claimm 1 wherein the thermoplastic polymer is
polypropylene. .
20 5. The mold material of claim 1 wherein the additive is present in amounts ranging
from 0.1 0 5% by weight.
6. The mold material of Claim § wherein the additive is present in amounts
ranging from 0.1 to 2% by weight.
7. The mold matenial of claim 1 wherein the additive is stearate sait or silicone.

i
X
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20 representative of a timng pattern with said 21 T
. positioned second of said plurality of internal 22 recordi ng

heads; 23 means for repositioning said first and 24

second of said plurality of internal recording 25 heads; and

26 means for reading said second plurality of 27

transitions with said repositioned second of 28 said plurality of

i nternal recording heads and 29 witing a third plurality of !

transitions with WO 96/ 28814 _,,. i

PCT/ US95/ 03126 -62- sai d

reposi tioned fi rstg of S&I er naI ordi ng heads

1 55. _The s ste ?l&)é#g'? ﬁ't?‘ﬁ/ﬁ&crd&ahons | 8‘:0 {a‘: If%%’ i oni ng neans
conpri ses neaf pelyp gkfbp Ay e“PW?’fm dLﬁIé"l“gt y of
internal 4 ?‘8@&131 iR aﬁﬁ%ﬁﬁg mald Balf, said mald, ‘Wﬂ"éﬁg&ﬁ g egrRl haying 5 gnal
associ at edSwi & peniral enryed seetign definingtacopeave SUYfQQEa?]@QWF‘BﬂgfaFS a%ﬂpi)r oxi mat el y
one-hal f of i tiscupderentialredige, atigdstithe central portion®f 36e28 8¢l of said concave and
PCT/ US95/ 0312§aid convex surface having the dimensions of the back curve of the desired swelled or
unswelled contact lens to be produced in said mold assembly and being sufficiently
smooth and contoured so that the surface of said contact lens formed by
10 polymerization of said polymerizable composition in contact with said surface is
optically acceptable, said article having an annular flange integral with and
surtounding said circular circumferential edge and extending therefrom in a plane
normal to the axis of said concave surface, said article also having a generally
\_/ triangular tab situated in a plane normal to said s and extending from said flange,
15 said article having a thinness and rigidity effective to transmit heat therethrough and
to withstand prying forces applied to separate said mold half from said moid
assembly, and said article being comprised of a composition comprising a
thermoplastic polymer and an internal additive which is impregnated into said
thermoplastic material by compounding, said internal additive present in amounts
20 ranging from about 0.1 % to about 20 % by weight, said thermoplastic material being
polystyrene or polypropylene and said additive being a mold release agent or
surfactant that is 2 polyethylene or polypropylene wax having a molecular weight
ranging from about 5000 to about 200,000, stearate sait, a glycerol ester having 2
molecular weight of about 200-2000, an amide wax of the formula R|CONH;,
25 wherein R, is a hydrocarbyl group, and the amide wax has a molecular weight of
about 200-2000, silicone having a molecular weight ranging from about 2000 to
about 100,000, Montan wax, oxidized wax, C; — Cy fatty acid having a molecular
weight of about 200 to about 2000, a complex ester or a combination thereof.

o 30 9 The mold half of Claimn 8, wherein the amide wax is a fatty acid amide wax.
10.  The mold balf of Claim 8, wherein the thermoplastic polymer is polystyrene.

11.  The mold haif of Claim 8, wherein the thermoplastic polymer is
35 polypropylene.

12.  The mold half of Claim &, wherein the additive is present in amounts ranging
from 0.5 to 5% by weight.
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- 63- 1 56.- A recordi ng device conpri sing: 2 S a

"storage nedium | ocated within said 3 recordi ng device, said storage
medi um conprising 4 a plurality of radial regions, each having a 5
plurality of tracks; 6 an internal recording head within
said 7 recordi ng device for generating a timng pattern 8

on said storage nedium generating a pattern for 9 determ ning a
radi al positioning value used for 10 radially positioning said

i nternal recording 11 head, and,jf.or witing a servo-pattern on said
12 storage nedium and 13 -means for determ ning for
at | east one of 14 said plurality of radial regions a radial 15

posi tioning val ue flom al'panold matgiabptClagretl yfiercibihe additive is pesknt int er nal
recordi ng headamountsxiadging Gom.1 tdl %4 by weightsai d radi al positioning val ue
bei ng used for 18 radially positioning said internal recording 19

head. 1s o, T ABLhee o?%lalﬁl oyHbrkin B %cgﬁ\ne %&? ate Eﬁtporcg{hco!?e

determ ning a radi al p05|t|on|ng val'ue conprises ermning a radial
posi tioning val ue f

of claim8, further. Oev'g “X‘i% é‘Y Ufﬂ%éngl}?%;gdlqun o%agontact len.s%y the! N€ MELhOd

det er mi ni ng a A9 Y‘fﬁerf‘zﬁ Gt P eéﬁ@ﬂ"s‘ n in said m%‘éﬁewwss&{dd"?lpr st
plurality Of t3ssgmably FeyRRrising g/ffont mold half and a back mold half n contact therewith

thereby deﬁnmg and enclosing a cavity therebetween, and a polymerizabie

composition in said cavity in contact with both mold halves, wherein

said front mold half comprises 2 fwt article of thermoplastic polymer transparent to
] ultraviolet light, said article having a central curved section with a concave surface, a

convex surface and a circular circumferential edge, wherein the portion-of said .

15  concave surface in contact with said polymerizable composition has the curvature of
the front curve of a contact lens to be produced in said moldassembiy, and is
sufficiently smooth so that the surface of 2 contact lens formed by polymerization of
said polymerizable composition in contact with said surface is optically acceptable;

20  said first article having an annular flange integral with and surroundiag said circular
circurnferential edge and extending therefrom in apiane normal to the axis of said
concave surface, and a generally triangular tab situated in 2 plane normal to said axis
and extending from said flange;

25 said back mold comprised of an integral article having a central curved section with a
concave surface, a convex surface and a circular cicumferential edge, wherein the
portion of said convex surface in contact with said polymerizable composition has the
curvature of the back curve of a contact lens to be produced in said mold assembly

\ and is sufficiently smooth that the surface of a contact lens formed by polymerization
' 30 of said polymerizable composition in contact with said surface is optically acceptable;

said second article having an annular flange integral with and surrounding said
circular circumferential edge with and surrounding said circular circumnferential edge
and extending therefrom in a plane normal to the axis of said convex surface, and a

35 pgenerally triangular tab situated in a plane normal to said axis and extending from
said fange wherein the convex surface of said back mold contacts the circumferential
edge of said front mold half,
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‘- 64- 5 det er m ni ng an anmount of deviation 6 bet ween
each determned tinme interval and a 7 pr edet er mi ned nom nal

i nterval, such that 8 each pair of said first plurality of 9
transitions has a corresponding determ ned 10 anount of deviation.
1 59. The nmethod of claim58, wherein each of 2 said first tinme
del ays is determ ned based on a 3 function of said predeterm ned nom nal
interval and 4 an armunt of deviation4slated to a pair of said 5 first
plurality of tr n5|t| s, and wherein each of 6 said first portion of said
second pl ural agk motd Yeing comprised; é%?%ﬂ'&‘ﬁﬂ@‘%“%awf%%ﬂ l#982i r of said
8 first pl urcRol¥mera@pd g intarnaliaddigve which is impregnged intqpaid thermerlasst cl ai m 58,
wher ei n each m4tenial by souipdunding, saidvatatmdl agditieopresans msamowints rpagisfremni ned 3
nom nal i nt erabaut @l¥%Soabdutl084 bnweiihe said thermbplastic datehal beihg polystabsiad to a
pai r of sajd golypedpyidnerand kd:&ad&ﬁm@fbehfgaﬂﬁbmlrél%e agénd one Rt #AC 20f sai d
first 6 portamﬁénesalpdxy% &ﬂeWaHh ¥nﬁfecﬁlﬁﬁﬂ§xghdﬁﬂ§ngﬁ'oﬁ(%bbﬁsp0nds to
one of said psigh :QEboiﬁ'zd bé%iear@e lbér)Sl&‘ierth@B hHo‘P&Eia:wex 61.
determ ned b

The met hod OfabSh@id@ xyp % A ys ![s I

| on r er erva
and 4 an ano ﬁfocg dg\%'%’t B%‘Fﬁ g& b Iurallty
of transi tif orficons, ViR TP c‘?‘i ‘W% l"?iﬂ\' d second

plurality of Montap 333, gxidized W CS<OohERY peid @ns)ﬁﬂsohcalaba'mg abgyy 8
first plural i40f tefabeyt2980,:3 eageplex ester or a combination thereof.

~ 16.  The mold assembly of Claim 15 in which the amide wax is-a fatty acid
15 amide wax. -
17. The mold assembly of Claim 15 wherein the thermopiastic polymer is
polystyrene.
13.  The mold assembly of Claim 15 wherein the thermoplastic polymer is
20 polypropylene.
19.  The mold assembly of Claim 15 wherein the additive is present in
amounts ranging from 0.1 to 2% by weight.
25 20.  The mold assembly of Claim 19 wherein the additive is present in
amounts ranging from 0.1 to 2% by weight.
21.  The mold assembly of Claim 15 wherein the additive is stearate salt or
o silicone.
~ 30

22. . Tnan improved process for forming a contact lens from a mold
assembly comprising a front mold half and a back mold half in contact therewith
thereby defining and enclosing a cavity therebetween, and containing in saud cavity a
polymerizable composition in contact with said mold halves;

35

40

45 e
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- 65- 1 62. The method of claim 11, further conprising 2
repeating said steps of determining a tine interval, 3 determ ning an
amount of deviation and witing a 4 second plurality of transitions for
each of said 5 plurality of tracks. 1 63. The systemof claim

29, wherein said nmeans 2 f or determning a radial positioning value
conpri ses 3 nmeans for determ' ni ng a raé4bal positioning value for 4
every radial region. The system of cl|aim 36, further
conpri si ng: sapd front mold haifcwgghgng ?bﬁfsti@?'é’ﬂrﬁf mqﬁgoe#amcwlmérmw ent 1g

bet ween each pailtragblet bght, aid asticlp havieg a tsntral curved section withpaoséave stace.and

5 mecunvexX surfade tied atincubay cimurafenentinl adfze, wiferein the paited off sadn  bet ween
each det er m nedcdnkii®: surféce in contact Wit kald polfieridabler Reflositioh Aecthe edrvitate of 7
interval, sugh {hd@ont RRM cUPRd 6f i)éoxﬁ&t td 1§6t rodv?ced in said uﬁid&sﬁ’ézﬁﬂl?’axﬂfzs

transitions hassu@ﬁ&&ﬂy
devi ati on.

?em OFQF g}‘g arel e C “mostal d
first tinme del a§f’§dﬁ’%ly13§ ‘r?ﬁ?gW g‘éﬁ‘%’ﬁ FYEHest © 5 Tff% Br i ned
nom nal interval _and 4 an _anount of devi atlon related to a pair of said 5
first pluralitys¥f backsnald il samprsng asreped articls of thermgplastic golymer f1aRspatsRt i on
of said secdfd o uirayipleylight, spid article having:s conra euspeshsestionwistha concaye purtage, r
of said 8 firstapbavesisutfacepfand a sirsilan dresmferential edge, wherein the portion of said

convex surface in contact with said polymerizable composition has the curvature of
the said back curve of a contact lens to be produced in said moid assembly and is
sufficiently smooth so that the surface of a contact lens formed by polymerization of

15 said polymerizable composition in contact with said surface is optically acceptabie,
wherein the convex surface of said back mold contacts the circumferential edge of
said front moid haif,

N

and the front mold halfis clamped against the back mold half;

20
and the polymerizable composition undergoes polymerization under precuring and
curing conditions with uitraviolet light and the back curve is separated from the front
curve and the contact lens during a demolding process and the front curve is
subsequently separated from the contact lens, the improvement compnsing utilizing a

25  back curve mold that is comprised of a composition comprising a thermoplastic
polymer and an internal additive which is impregnated ipto said thermoplastic
material by compounding, said internal additive present in amounts ranging from
about 0.1% to about 20% by weight, said thermoplastic material being polystyrene or
polypropylene and said additive being a mold release agent or a surfactant that is a

30 polyethylene or polypropylene wax having a molecular weight of about 200-2000, an
amide wax of the formula RICONH2, wherein R1 is a hydrocarbyl group, and the
amide wax has a molecular weight of about 200-2000, silicone having a molecular
weight ranging from about 2000 to about 100,000, Montan wax, oxidized wax, C5-
C26 fatty acid having a molecular weight of 2bout 200 to about 2000, 3 complex

35 ester or a combination thereof,

23. The process of Claim 22 in which the amide wax is a fatty acid amide
wax.
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- 66- 1 " 66. The system of claim64, wherein each of 2 sai d
first time del ays conpri ses said predeterm ned 3 nom nal interval plus
a fraction of an amount of 4 deviation related to a pair of said first
plurality 5 of transitions, and wherein each of said first 6 portion
of said second plurality of transitions 7 corresponds to one of said
pair of said first 8 plurality of transitions. 1 67. The
system of claim69, wherein each of 2 ~4&id first tine del ays is

determ ned based on a_ 3 function of said predeterm ned nom nal interval
and 4 an anount off%deviTAePrcessaif Sllain Rovimrginilie thirmdpiastic poRmer fsl I St
plurality of t r arP8lYetyemms, and wherein each of 6 said fi rst portion of
said second plurality of 7 transitions corresponds to one of said pair
of said 8 Yirst pRiiral.Thy prceds/oR CHHishi . 68 The net hod
of claim11, V\helpeiyprowjede.secgnd 2 plzgr ?ri/thgfjthet“rngﬂlgft{cipé’h?e&&rrpri ses a
first portion of 3 transitions, each bei ng witten at a correspondi ng

4 first tinme del ay, sgnd ond tiQn transitions, each being
witten at a cor Fﬁl@ﬁ 2@ %hé b gg&g"??ﬁg‘eff&@yaddmveqpresentmamns The
system of cl g ere| n ‘H KT plurality of transitions
conprises a f| rst por on ﬂ"h%mﬂ@ tgj_&nsnj.aéorgs each being witten at a
corresponding 4 F 8§/ Claym @6 whereincthel agiditive i9 Pre@édnt in
transitions, eacﬁ"g’égﬁﬁrﬁ/\? il te 8% bt weightor r esponding 6 gecond &tilm%tsdel ay.

Sy

e 28.  The process of Claim 22 wherein the additive is stearate o or S\icone .

N
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