WD 2007/ 090078PCT/ US2007/ 061210 1 AXIS CONTROL TN TORI C CONTACT LENS
PRODUCTI ON 5Fi el d of the Invention The invention relates to
nmet hods and apparatuses useful in the manufacture of contact |enses.
In particular, the nethods and apparatuses of the invention provide
for the production of toric |enses of differing cylinder correction
Wi th i nprovedvpmetivarron. Background of the Invention pcr/us20dQisig
contact | enses are known for use in correcting the |l ens wearer's
corneal or lenticular astigmatism Typically, one surface of the

| ens, the non-toric surface, is spherical and the second | ens
surface, the toric surface incorporates cylinder power 15 along an .
axis of between O and 180 in increnents of about 5 or 10. The | ens’
cylinder power nust remain substantially aligned with the wearer's
axis of astigmatismwhile the lens is on eye to provide good vi sual
acuity. Thus, a tmic lens requires a stablilization feature, such as
.prismballast, thick and thin zones, or the |ike on one of the |ens

surfaces to maintain l,&nscANTRBABRITORTRNTAOr LENS PROBUEGRYENT i Ona
toric contact | ens manufacturing processes, one of the nold hal ves

form ng the mold is angul arly rot atredd binhd @batibon to the other nold
half so that the desited toric, axis orientation t bi.li -0
foatures 15 obt ai ned oy roSrBE o nalae AL aNLLuaRER o AR |
However, this meferothef lgnsgs dadvdrlag@emsthpds anhapapgises g thedvgniedl f i s
rel atively unsegwvem” fanikk jrédukfi®@fort@icfiséstor aM@pnd &0l berdasi wiad
position. Additi.onall i n_processes in which one nold half is

rot at ed, typiqaﬁﬂvgvﬁ%gmﬁﬁwé nold half is used to produce a fam|ly of
stock-keepi ng®units ("SKUs") of |enses. Thus, the nold half cannot be
optimzed for any one of the SKUBuchdunAusthe BRe@@phust ed to achi eve

Pne)is E:l E:{ ; ormance thr ‘?cl)'lr%hc%"}ilttacttler}:xgesra?‘qulce)wg ];?'01' %.sKeL%rsl c I{e%gﬁﬁctﬁg Ie§80 wéﬁ%j:r;g%oﬁlgﬁ

or lenticular astigmatism, Typically, one surface of the lens, the non-toric surface, is
spherical and the second lens surface, the toric surface incorporates cylinder power

15 along an axis of between 0° and 180° in increments of about 5° or 10°, The lens®
cylinder power must remain substantially aligned with the wearer’s axis of
astigmatism while the lens is on eye to provide good visual acuity. Thus, a toric lens
requites a stabilization feature, such as prism ballast, thick and thin zones, or the like
on one of the lens’ surfaces to maintain lens alignment on-eye.,

20

In conventional toric contact lens manufacturing processes, one of the mold

halves forming the mold is angularly rotated in relation to the other mold half so that
the desired toric axis orientation to stabilization {features is obtained when the lens
material is cured within the mold. However, this method is disadvantageous in that

25  one mold half is relatively unsecured and is free to shift away from the desired
position. Additionally, in processes in which one mold half is rotated, typically this
same mold half is used to produce a family of stock-keeping units (“SKUs™) of
lenses. Thus, the mold half cannot be optimized for any one of the SKUs, but must
be adjusted to achieve best performance throughout the range of SKUs produced

30 using the mold halfl



WO 20071090078PCT/ US20071061210 2 Brief Description of the Draw ngs
Figure lais a top plan view of a front curve nold half useful in the
appar atuses of the invention. S5Figure Ib is a top plan view of a back
curve nmold half useful in the apparatuses of the invention

Figure 2 is a cross-section of a contact lens nold forned using the
nmol d hal ves ofo fogunes la and 1b. Fi gur e 3 Acs/u82007/061210
perspective view of one enbodi nent of a pallet of the 10 invention.
Figure 4 is a top plan view of a portion of the pallet of Figure 3
showi ng front curve nold half within the pallet. Figure 4a is a
magni fied view of a portion of the pallet of Figure 4. Figure 5is a
perspective view of a second enbodi nent of a pallet of the 15
invention. Detailed Description of the-lInvention and Preferred

Enbodi ment s The invention provides nmethods of manufacturing
tone | enses, apparatuses useful in the nmethod of the invention, and

| enses produced according to the nethod 20 in which nethod the
position of one nold half in rePatfiRsseriptiod afshedypyiogsrent ary nol d

Figure la is a top plan view of a front curve mold half useful in the

apparatuses of the invention.
5 Figure 1b is a top plan view of a back curve mold half useful in the

apparatuses of the invention

Figure 2 is a cross-section of a contact lens mold formed using the mold
halves of Figures la and 1b.

Figure 3 is a perspective view of one embodiment of a pallet of the

10 invention.

Figure 4 is 4 top plan view of a portion of the pallet of Figure 3 showing
front curve mold half within the pallet.

Figure 4a is a magnified view of a portion of the pallet of Figure 4.

Figure 5 is a perspective view of a second embodiment of a pallet of the

15 invention.

Detailed Description of the Invention and Preferred Embodiments
The invention provides methods of manufacturing toric lenses, apparatuses
useful in the method of the invention, and lenses produced according to the method
20  in which method the position of one mold half in relation to its complementary mold
half is more precisely controlled so that tilting und rotation of the mold halves in
relation to each other is substantially eliminated. Not only does the impraved
precision decrcase the number of out-of-specification lenscs produccd, but also

provides lenses with better optics as a result of improved toric axis control.

25 Additionally, by controlling the amount of tilt, or non-parallel movement of the
mold halves in relation to each other, the number of lenses in which thereis a
misalignment of the sphere and cylinder powers is decreased. Finally, the method
and apparatuses of the invention permit use of front and back mold halves which can
be adjusted for individual lens performance during the mold halves’ manufacture.

30

In one embodiment, the invention provides a method for manufacturing toric

contact lenses comprising, consisting essentially of, and consisting of the step of



half is nore precisely controlled so that tilting and rotation of the
nold halves in relation to each other is substantially elim nated.

Not only does the inproved precision decrease the nunber of

out - of -specification | enses produced, but al so provides | enses with
better optics as a result of inproved toric axis control. 25

Addi tional | y,wdyoroets ol | i ng the anount of tilt, or neaTpedeedkel
novenent of the nold halves in relation to each other, the nunber of

| enses in which there is a msalignnent of the sphere and cyli nder
powers is decreased Finally, the nmethod and apparatuses of the
invention permt use of front and back nold hal ves which can be

adj usted for individual |ens performance during the nold hal ves'
manufacture. 30 3 holding each of a first and second nold half in
controlled alignment in relation to each other. In another

enbodi ment, the invention provides appar at uses for 5 maintaining each
of a first and second nold half in a controlled alignnent with
respect to each other. In yet another enbodinent, a nold assenbly is

provi ded conpri Slbﬂ&,g e@&nﬁla%ét@ﬂi &%ﬁ%@lahmn éti‘ntro@éa%lgﬂﬁléﬁﬁ%l&%nqai an

apparatus for i n al i gnment of each of a first
and second nol d ‘?h ﬂgd&%&?r eB’ﬁi’ ?‘8‘315‘ ABRISTHER Proyiges apparatugep fop
met hod of thesi rmﬁelﬁ@n@meactlhéa aist grremotd wblddald in aofontrdied bEgnntentarich back

curve ol d hal vesegser ALK &héteﬂl y%@alkh@; entlﬂoldfme@xpg Lr{ogita‘félgeh%@ lginotrﬂgd mol d
halves in relation to each 5% gﬁﬂﬁﬁp Jal el 1 m nat ed

net hod of the i ﬁv@ﬁ?ﬁl%c‘?ﬁlﬁ?%éﬁeé‘u “F‘?‘éttnﬁ ??Pﬁar\ﬂﬂf’@ﬁmtaﬁémmg
posi tion of onl y coreolled aligneentylf dachaf v &st ind sédordgold half in relation to each

other.
10

In the method of the invention, the alignment of each of the front and back
curve old halves is controlled so that tilt and rotation of the mold halves in relation
to each other is substantially eliminated. The method of the invention contrasts to
known methods in which the position of only one of the mold halves is fixed.

15 Controlling of both of the mold halves may be accomplished by any fixation
method. However, preferably, it is accomplished using the apparatuses described

herein.

Figures 1a and 1b depict a top plan view of a front and back curve mold half,

20  respectively, useful in the apparatuses of the invention. It is one discovery of the
invention that maintain controlled alignment is facilitated by using a triangular-
shaped projecting tab on both the front and back curve mold halves. In Figure 2 is
shown a cross-sectional view of a mold suitable for use manufacturing toric contact
lenses, which mold iz formed by the mold halves shown in Figures 1a and 1b.

25  Referring to Figures la, 1b and 2, front curve mold half 102 and back curve mold
half 103 are shown. Prefevably, the mold halves are formed of a material that is
transparent to visible and nitraviolet light and suitable for use in toric contact lens
manufacturing processes. Typical materials useful in such melds include, without
limitation, polystyrene, polypropylene and the like. A central curved section of the

30 front curve mold half 102 defines a concave surface 105, which surface has the

dimensions of the unswelled front surface curve of the lens to be cast and 1s



15 Controlling of both of the nold halves nay be acconplished by any
fixation nmethod. However, preferably, it is acconplished using the
appar at uses descri bed herein. Figures la and | b depict a top plan
view of a front and back curve nold half, 20 respectively, useful in
t he apparatuses of the invention. It is one discovery of the

i nvention thatomwaiqmeas n controll ed alignment is facil ivcatedotayizusi ng
a triangul ar-shaped projecting tab on both the front and back curve
nold halves. In Figure 2 is shown a cross-sectional view of a nold
suitable for use manufacturing toric contact |enses, which nold is
formed by the nold hal ves shown in Figures la and Ib. 25 Referring to -~
Figures la, Ib and 2, front curve nold half 102 and back curve nold
hal f 103 are shown. Preferably, the nold halves are forned of a
material that is transparent to visible and ultraviolet Iight and
suitable for use in toric contact |ens nehufacturing processes.
Typical materials useful in such nolds include, without |imtation,
pol ystyrene, polypropylene and the like. A central curved section of
the 30 front curve nold half 102 defines a concave surface 105, mhich

surface has the sgijf glerﬂﬁlcf%%gth sa that| t? ? Pens SUT Ei(fe%drmed 1 nqt%' ogt'ijcra[lﬁ ;c[%eq %Jle ci ‘cg

the lens to be cas I Cclen SHDO
surface forned iSyriek 18pisispazkd gﬁnar@kbemeéﬂgl @danaﬂ framy conBavggnifege 061408 ai s
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or perpendicuIaﬁymﬁwﬂxQﬁﬂwaﬁn@wnﬁﬂ@yhﬂ@try of the concave surface 106.
Simlarly, back curve nold haIf 103 has spaced apart surfaces 111 and

110 and an essenti al uni pl anar ann 12 IS

and ext ends ?idlallyé%ﬁ%ﬁﬁ H?Fgﬁl agﬁgab?g 5 Tfﬁsﬁﬁﬁe @%aP 11
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curved section with an optical quality convex surface 111 and a generally parallel

15 concave surface 110. Convex surface 111 has the dimensions of the unswelled back
surface curve of the lens to be cast and is sufficiently smooth so that the lens surface
formed is of optically acceptable quality, Convex surface 110 of back mold half 103
and convex surface 106 of front curve mold half 102 need not have surfaces suitable
to form optical quality surfaces. Both front and back curve mold halves have

20 projecting tabs 108 and 114, respectively, projecting radially beyond flanpes 107
and 112. The meold halves optionally may include tabs 118 extending radially
upwardly and 109 extending radially downwardly from tabs 108 and 114,

respectively.

25 In Figure 3 is shown a preferred embodiment of an apparatus useful in the
method of the invention. Shown in Figure 3 is rectangular paliet 10 having a base
19, a top 25 and four sidewalls 28 therebetween. Pallet 10 contains a plurality of
fromt curve supports 12 into which the front curve mold halves are placed. Each
front curve support 12 is formed of a curved wall 17 and a ledge 18 extending

30 radially thercaround and outwardly from the topmost portion of curved wall 17.



15 concave surface 110. Convex surface 111 has the dinensions of the
unswel | ed back surface curve of the lens to be cast and is
sufficiently snoboth so that the lens surface fornmed is of optically
acceptabl e quality. Convex surface 110 of back nold half 103 and
convex surface 106 of front curve nold half 102 need not have
surfaces sui tvebioerwew’d orm optical quality surfaces. Bothutnomcizand
back curve nold hal ves have 20 projecting tabs 108 and 114,
respectively, projecting radially beyond flanges 107 and 112. The
nol d hal ves optionally may include tabs 118 extending radially
upwardly and 109 extending radially dowwardly fromtabs 108 and 114,
respectively. 25In Figure 3 is shown a preferred enbodi nent of an
apparatus useful in the nmethod of the invention. Shown in Figure 3 is
rectangul ar pallet 10 having a base 19, a top 25 and four sidewalls
28 therebetween. Pallet 10 contains a pldﬁality of front curve
supports 12 into which the front curve nold halves are placed. Each
front curve support 12 is formed of a curved wall 17 and a | edge 18
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relation to the ont curve no are substantially prevented.
Thus, once pl ac@rcd Rk aepaliquapanpgl 13, fhe biokgrirve paldpal dngrimmed & iPte

nol d titling and rotation in relation to the front curve mold half are substantially

prevented. Thus, once placed within pallet 10, the front curve and back curve mold
25 halves are substantially fixed so that they maintain the desired position relative to

each other.

In the pallets of the invention, the channels 13 and pockets 14 limit the
movement of the tabs of the mold halves and, thus, of the molds. This can be

30  achieved by maintaining a tight tolerance between the entivety of the pockets 14 and



25 hal ves are substantially fixed so that they maintain the desired
position relative to each other. In the pallets of the

i nvention, the channels 13 and pockets 14 Iimt the novenent of the
tabs of the nold halves and, thus, of the nolds. This can be 30
achieved by maintaining a tight tol erance between the entirety of the
pot hets 14 ando 202097/ 090078PCT/ US2007/ 061210 6 or i emtrakiodiosi210
channels 13 relative to the front and back curve nold talks. Because
curved wall 21, front curve pocket wall 16, and the front and back
curve nold halves 5 have a width and a height, there are four planes
over which to maintain the tolerance. Maintaining a tight tol erance
over the four planes is difficult because of the tooling, nmaterials
and processes used to make each part. Thus, it is another discovery
of the invention that the desired tolerance can be achi eved by

mai nt ai ning the desired tol erance over a Yine running froma point in
each of two vertical planes is in the curved walls. Referring
to Figures 4 and 4a, a front curve nold half 102 is shown in a front

curve i li pport t a]-%nerﬁﬁ’doﬂtcﬁarﬁe@nﬁj reBhutib ol dRMRAL duBR M@ﬁﬂ@'Bet&astf
riser are the i nin ine r e verti

pl ane of channelcu’g’g‘i ?g?%ﬁﬁﬁggngyg‘mTﬁﬂkﬁ%aﬁ%ﬁgﬁgg’%%ﬁg‘%fVEHﬁﬁgmvw
speci fyi ng t he dherureidiltand béeightetbers eredbur panestoserAvtdagido BizinPirether abl vy,

the tolerance i s,g4ed M@ﬁtaﬁﬁ QH?H kAol QLR BRES 9faués<%§§lfﬁcnﬁema&gur
0.5 degrees is nalntalne Fﬁﬁ % rotation and t t he back

curve nol d hal f BHgest At Pfﬁ’?‘é"'s‘fsr“é‘?‘iit“’ﬁ’ﬁ "\Fé"" h?ﬁ”d jﬁ%ﬁ ft lsazf’ngthe
substanti al | y eldisqvvzgt @dhe idGdnfothgulrealeSred $olghroanardre aghited hatiaingrining

embodi nent of a tﬂ,adcki%d tg’lgra{?cfc JvB&: linc runmning from a point in cach of two vertical plancs

10 1n the curved walls.

Referring to Figures 4 and 4a, a front curve mold half 102 is shown in a front
curve support 12. Points A and B in the orientation channel 13 of riser 11 are the
points defining the line running in the vertical plane of channel 13, Tolerance over

15 the line is controlled by specifying the channel to be precise at points A and B.
Preferably, the tolerance is such that an angular tolerance of less than about 0.5
degrees is maintained so that rotation and tilting of the back curve mold half and

rotation of the front curve mold half are substantially eliminated.

20 In Figure 5 is shown an altemative embodiment of a pallet 30 of the
invention. Pallet 30 has a plurality of front curve supports 32 each of which
supports has a plurality of tab retention pockets 34. Tab retention pocket 34 is sized
and shape so that it is suitable for fixedly receiving a front curve projecting tab 108.
Pallet 30 additionally includes pallei risers 31, which risers each have a plurality of

25 back curve projecting tab orientation channels 33 sized and shaped to receive

projecting tab 114 of the back curve mold half,

The mold hailves useful in the invention conveniently muy be made by
injection molding the mold halves from mold inserts. Preferably, the molding is
30 carricd out so that the mold half will have a tightly confrolled tolerance at the points

at which the mold half touches points A and B on the pallet riser. For example



invention. Pallet 30 has a plurality of front curve supports 32 each
of which supports has a plurality of tab retention pockets 34. Tab
retention pocket 34 is sized and shape so that it is suitable for
fixedly receiving a front curve projecting tab 108. Pallet 30
additionally includes pallet risers 31, which risers each have a
plurality of Wh2a@h7gurve projecting tab orientation relmasnelsi283

si zed and shaped to receive projecting tab 114 of the back curve nold
hal f . The nol d hal ves useful in the invention conveniently may
be made by injection nolding the nold halves fromnold inserts.
Preferably, the nolding is 30 carried out so that the nold half wll
have a tightly controlled tolerance at the points at which the nold
hal f touches points A and B on the pallet riser. For exanple 7

nol ding of the front curve nold half preferably is carried out so
that, points C and D as shown in Figure 44 on front curve nold half
102, are of a tolerance suitable to achieve substantial elimnation
of rotation of tRAdips e Gertyervapbld bhlfplefopdbbnis tansedsoum ttlathalifis ¢ snd D

W thin the frontaserswagn pRGket on front curvlz Hloﬁl HIFeHL fe o QIR AdE TBAb té he

orientation of t fra ert used in | di n
fixed in relati oE@ﬁm 3 Sttanﬁﬁ eYlmnng%Ibcfflr %agnongiF ort g =S ko
per f or mance af dEWBV@ﬁW@M@EWﬂFéwm@md@mpﬁhtbcst per f or mance at
injection nolding 10 of the nold half. In other words, the front

curve nold insert is oOri £ e¥ ﬁﬁd hatmﬁhe Ethk_@ g th|n portion of
the lens will be in PP EGB St ROAEeRY, thp Qs taiPR 8PS WﬁﬁmFﬁFwﬁ%ﬁﬁPﬁﬁhg.
Typi cal |y, the Békingoidsgiafikeninrglatmerip fo tiwhirgihetinh eabtihfixeddsted pobdst on

of the nold are gasmuesh & H&ﬁm&xhgco%ﬁp&&ﬁ&dhﬂm%ﬁgm@a{m%%‘a g c@tgm JJ‘(ﬁ
back curve nqLd(Egmrmﬂ¥ sert, %lentﬁglo% is selected ro uce t
best perforning “parane F'eRET s 1he FBRtCRe B’QH&“Q?HH‘?/@%F&O i the
preferably is iigefpddhip nmltlh!eoil' th¢ leat Wib e iptheliuhgantipllyibat ortehigtion for
demolding. Typically, the best orientation is one in which the thinmest portion of the
mold are removed from the stress imposed by demolding. The back curve mold hatf
insert orientation is selected to produce the best performing parameter lens, Thus,

15 the back curve mold half preferably is inserted in the injection molding mold at the
desired cylinder axis and small adjustments are made to the insert’s position to
correct for small shifts in axis, cylinder and sphere parameters that occur during
processing. For example, if'a lens mold asgsembly, composed of front and back
curve mold halves, is assembled at exactly a forty degree axis, the resulting lens will

20 be several degrees off of the desired forty degree axis due to one or more of
monotner shrinkage and toricity induced during injection molding of the mold

halves.



desired cylinder axis and small adjustnments are made to the insert's
position to correct for small shifts in axis, cylinder and sphere
paraneters that occur during processing. For exanple, if a lens nold
assenbly, conposed of front and back curve nold hal ves, is assenbl ed
at exactly a forty degree axis, the resulting lens will 20 be several
degrees off of the desired forty degreeé axis due to one or nore of
nononer shrinkage afbhitroricity induced during injection nolding of
the nold halves. 8 Clainms 1. An apparatus for controlling alignment
of a first and second nold half (102, ew) in relation to each other,
conprising; a.) a ﬁal f\8t2RPES Lh?af\ﬂ"r%’% Haealigoylend of edirstiedce (25)
and four sidewal | s (28jecdred eloddt hek(]02bl)3)dnpbiatiahitbyaeh dirent curve
supports (12), each sugggg% ) conprising a curved wall (17) and

| edge (18) extending ra I'y "t her ear ound, wherein the curved wall -
(17) is of a size and a shape suitable to receive a front curve nold
hal f (102) therein, the |adgepdlk8)1Dshafing shase 4id), atshepeasyitabl e

(32 Bhbstant i 'aialngepﬁ ovany ) ety ddofil lsé%@?“e%@ﬁi be f PSLE
curve mold hal f (102) wi t R ﬁé?@f&fféoﬁtrcdﬂ?feéﬂw@ teqaly) ;

charact eri zedi nt hat the appppet (32-oamprisésg 2 qurved »paiu(“a] )i diyd of
risers (11) arising upwari@dgef ria®)t kaipadihgt regrliyunheesréds, each

riser (11) conprising a ty f

plurality of tab orientat %@n?%ﬁh tﬁ% Lfr%%é ai?% a?ifaé é%)a? %Eéjiaor
receiving a mold hal f (1030 aﬂ@§¥'t%lé|9ttﬁé?0@wﬁtﬁl ftﬁ@ﬂ%ﬁw\/ﬁtﬁ*ﬁ@ﬂﬂ'@ﬂf of the
nol d hal f (102, 103) is s{ifsjghersh| shelsdgenat@ds f.a The aﬁxpar atus of

Ui table o receve a t ?.”%“ *3“ g éﬂﬁéﬁ f'é’@gé‘frﬁ% ot e o
any of claims 1 or 2, whef¥® Pofy (e St E?f‘s(ll)
conprises four tab ori ent’faﬂllyquecﬂea]tmﬁﬂ&src(tamn and tilting of the front
curve mold half (102) with the aid of a front curve
pocket (14);
characterized in that the apparatus
comprises ;
¢.)-a plurality of risers (11) arising upwardly from
the pallet top surface (25),-each riser (11) com-
prising a top surface (27), sidewalls {29} and a
plurality of tab orientation channels (13) sized
and shaped for receiving a mold half (102, 103)
so that tilting and rotation of the mold half (102,
103) is subsgtantially eliminated,

5,
2. The apparalus of claim 1, wherein the front curve
pocket (14) is of a size and shape suitable to receive

a friangular tab {108, 114).

3. The apparatus of any of claims 1 or 2, wherein each
of the plurality of risers (11) comprises four tab ori-
entation channels (13).

4, The apparatus of claim 3, wherein the four tab ori-
entation channels (13} are located at about 45°,
135°, 226° and 315° relative to a horizontal axis of
the pallet top surface (25).



4, The apparatus of claim 3, wherein the four tab orientation

channel s (13) are |ocated at about 45, 135, 225 and 315 relative to a
hori zontal axis. of the pallet top surface (25). 5. A nold assenbly, °
conprising; a.) a first and second nold half (102, 103); and b.) an
. apparatus for controlling alignnent of first and second nold hal ves
(102, 103) in relation to each other, tdhe apparatus conprising: (i.)

a pallet (10) having a base (19), a top surface (25) and four

sidewal I's (28f, the MRLAR IV L kurality if front curve
supports (12), eacﬁlgﬁoort E(’]fg?bf:‘%ﬂ%r’@. ng a curved wall (17) and

| edge (18) extending radially there-around, wherein the curved wall
(17) is of a size anel)a Hishpodssecctd mald heddé02e1@3% moaat curve nol d
hal f (102) therein, hend8daeatdSloricordf | sdape suitabl e
to support fl ange éigé) gf th% ml%l nhgggz%@ﬁ@gn ff?ﬁe support
(12) substantially pr&véents PHEOGaM %G W HI iR dgladont ne front
curve mol d hal f (102p s®R&hothey, &g appagitsammenisive: pocket (14) ;-
characterized in that the apparatus conprises : (iii.) a plurality

cach riser (11) compr ?sﬁﬁfﬁ“%g(i@?bé?@s{’ SR B0, BAPPI°(20) "hnd a
plurality of tab orient 8t{’/8Re JR&hAEHSOUL sjdawalisd(2didherfaped f or
receiving a nold half (h@88ved®3) so that tilting and rotation of the

asserl y of of aim 7, whCEet o ERE ol e LoD SEERRE 1) 3 o si 2
and shape suitable to r%@%ti‘\?é’PQOftrd"@Eﬁgmmﬂrﬁa(Ci’@@.W@ ).

(17)and ledge (18) extending radially there-
around, wherein the curved wall (17} is of a
size and a shape suitable to receive a front
curve mold half (102) therein, the ledge (18)
is of a size and a shape suitable to support
a flange {107) of the meld half (102}, and
the support (12) substantially prevents the
rotation and tilting of the front curve mald
half (102) with the aid of & front curve pocket
(14); '

characterized in that the apparatus
COMRPrises ;

(ilt.) a plurality of risers (11) arising upwardly
frarn the pallet top surface (25), each riser
(11) comprising a top surface (27), side-
walls (29) and a plurality of tab orientatlon
channels (12) sized and shaped for recely-
ing @ mold half (102, 103) so that tilting and
rotation of the mold half (102, 103) is sub-

stantially eliminated,



7. The nold assenbly of any of clains 5 or 6, wherein each of the
plurality of risers (11) conprises four tab orientation channels

(13). 8. The nold assenbly of claim7, wherein the four tab
orientation channels (13) are |located at about 45 , 135, 225 and 315

relative to a horizontal axis of the p?(l)let top surface (25).

6. The mold dssembly of claim 7, wherein the front
curve pocket (14) Is of a size and shape suitable to
receive a triangular tab (108,.114).

7. The mold assembly of any of claims 5 of 6, wherein
each of the plurality of risers (11) comprises four tab
orientation channels (13).

8. The mald assembly of claim 7, wherein the four tab
orientation channels (13) are located at about 45°,
135°%, 225° and 315° relative to a horizontal axis of
the pallet lop surface (25),



