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BEARI NG MECHANI SM FI ELD OF THE | NVENTI ON [ 0001] The present invention
relates to a positioning device for aligning and guiding two halves of a
nol d t ogewbewo4/0d169 specifically, the present invention pepuUsicesoigrd he
posi tioning device having a bearing nechanismto facilitate aligning and
gui ding the two hal ves whil e reduci ng wear of the positioning device.

BACKGROUND OF THE | Em@@g%& I.n_a typical moldin rocess, two hal ves
of a mold are cl oFQPITHE EVITE BEABIN 8Mal is i njected
into the cavity to forma product. During the nolding process, the two

hal ves are repeatedly opened and closed to form nultiple products. Ml ding
processes are used in nmany i FiEIID OFFEHEINVENTION these industries, the
products being fﬁr med nmust neet rigorous standards. and specifications.

Hence, the tol @08Kce for The BrasangimERtionElaigsel? 4 RSIHINBE HaYie forAleNAg t he

nol di ng | evoOfdi6ds sl "ﬁﬁf 0 Pasi:t1.a1 L e used to
reduce toﬁ{ed(r)glﬁgéé t%gt vveersla(%fh&e/ no (ltjd gef%ﬁvé*g&ﬁeoﬁ?%?%g%,r’ ggﬁgy Skrtﬁﬁigyéfﬁggt t he
appr opr i atetatest tartbapdstiening dpecd havirg a bearifgomeetanism o) facditatg . alifning pandal

posi tioni ng, device ¢o riﬁj?s{éa first m% er attached to one of the nold

hal ves anguiding &edig haivsswhilereducingier ol thepostigaing dsyigenal . The first menber
has a nmale portion that engages a fenale portion of the second nenber when
the nold hal ves are closed together. An exanple of such a positioning
device is shown in UnitedBSCKGROUNBGRTHEINVENTI)N77 to Boskovic. [0004]

The fit betwee e mal e, and fenal ortions of e nepbers, . determ nes the
magni t ude of Qéﬁ gnnment? Bémﬁ’érl“‘t?] EnRIPEFShHaXfe QV%OB% geld,pe ‘S%gi ti oni ng
devi ces, ed td eRidy mbudesna it liheted @b e i Lf and the
femal e po{rO i&gﬁaélonc uges a"Zecon p%iar] Sﬁ%ga?'? ng sﬁgﬁgzgd;?o@'ﬁe pg(g(glréf'ng

sur f aces Dirngh¢he muldngppmotdssrthe ltwa dabvgsiarestepediedlp @penadgarsliclbsedet® fofmt he

el PorL koD L0 Nie D5kSs et it RS B he o'
wear . Congagiieal the pddudeBBAE féifled Thei Gheel TiRBHuk |s¥nkidrds b &PEGHeatibhe

Hence, the tolerance for misalignment between the mold halves during the molding

process is generally small.

[0003] Positioning devices are used to reduce tolerances between the mold
halves to form products that meet the appropriate standards and specifications for each
industry. A typical positioning device comprises a first member attached to one of the
mold halves and a second member attached to the other mold half. The first member has a
male portion that engages a female portion of the second member when the mold halves
are closed together. An example of such a positioning device is shown in United States
Patent No. 5,762,977 to Boskovic.

[0004] The fit between the male and female portions of the members
determines the magnitude of misalignment between the mold halves. In prior art
positioning devices, the male portion includes a first pair of bearing surfaces and the
female portion includes a second pair of bearing surfaces. The bearing surfaces of the
male portion slide against the bearing surfaces of the female portion to provide a better fit
when aligning and guiding the mold halves together. As a result, these bearing surfaces

are susceptible to wear. Consequently, as demand for higher productivity increases, the
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process increases thereby increasing the wear along the bearing surfaces of
prior art positioning devices. [0005] Traditionally, when the bearing

sur f acesWP08R201r n, the positioning devi ces woul d bePSEPPHLYR O s
resulted in increased cost and unaccépt able delays in production. To solve
this problem the prior art has introduced the use of replaceable inserts

i n the pospeed®fithg miding gsoceFhinsreasgsrtberebye irtcréasing | thel svaan takoogi the baarirex

St at es Patale’rPt I\k} 6,558,145 .to . W.eder. W eder discloses a positioning device
for a mol &S Wéjoﬁa'ggp?“%“%ged'é?cé‘bl e mol d hal ves. The positioning device
includes a basgopsynt ed TrRuRRRNYOMWheRate 888 REASsXb&AReNWdmk, 0Me he

base. A receptacle is nmounted to the other nol'd half and a pocket is
defi ned i positieningdeviteastauld be replaced.vThig resubic inicredsed dostaahd utetéeptablea

lurality ,of ch |s. wit dl e. beay | di therejn. . Th |
bear i ngs OBas MaRANGIoT, Lp Go0EI fiscropES Disc Ratr Sidns pHEdiseh tecundior ¢ ed
into the poglceibld MRERDY thé POkiGMSE H&Vicds! AMis MnprbfenEit iNBuSPIADEBRtedf t he

head and pocket. The needl e bearings are replaceable to reduce down tine
and i ncr e&taes PateatNoi 6,658,141 WiedstMViier diFc1os4E al posiEimingidey00 6@]a Mhkd pr esent

i nvention,pr.ovi des oSk tion device for aligning d iding first and
second noltvifet pab of siatkle MOKANGS S TR prvberes 8 ocfies €But hobnied ;
merber  defd gliesold Ralf hh &I REBHAtex BN g Fdth the Bhddd AredBhtacl® R thbiited thlike bthérst
menber is nounted to the first nold half. A second nenber that is separable

from t he moldhalfrandarpockes issigfinestin thetthesptagieofod reasiving shef head. f Emmheadporti on
defined b he secqnd nber, mates. wWth the nal orti of e first
menber  al B ABEAIG Rhanelx AR e besring Gopipd pRRp o e Sesale Weareesha ves
toget her. pbdQoiiRdter RAEWAIPBS ﬂfe%@l@ét&avl?efnfmé ﬁéa@%ﬁhé@ﬂdﬁ%ftﬁé%pé!&@ theedtsy femal e

portion presents a second bearing surface. A bearing nmechanism reduces
friction wddoecing frintiopam thermating éngagasnent of the haadviwst pookbie nTheandedly heamngsenber s
together _along the alignnent axis...As the ers mate, the bearing

mechani SWE%%QF%@H&%F’%MQ%@%E%WE pb@‘r‘n&‘ hs relative to at |east one
of the nmenbers. Aresilient nmenber resiliently supports the bearing

mechani sm between the first and second positions.
BRIEF SUMMARY OF THE INVENTION

[0006] The present invention provides a positioning device for aligning
and guiding first and second mold halves together. The positioning device comprises a
first member defining an alignment axis and having a male portion. The first member is
mounted to the first mold half. A second member that is separable from the first member
is mounted to the second mold half. A female portion defined by the second member
mates with the male portion of the first member along the alignment axis to align the first
and second mold halves together. The male portion presents a first bearing surface and
the female portion presents a second bearing surface. A bearing mechanism reduces
friction along the bearing surfaces of the members when mating the members together
along the alignment axis. As the members mate, the bearing mechanism moves between
first and second positions relative to at least one of the members. A resilient member
resiliently supports the bearing mechanism between the first and second positions.

[0007]) The positioning device of the present invention provides several

advantages over the prior art. In particular, by allowing the bearing mechanism to move
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bet ween fWPIP4MM68econd positions relative to at | east RORUSHOYO2Z0BENDEr S
when the nenbers nmate together, the d&nount of wear along the bearing
surfaces is substantially reduced thereby significantly increasing the
cycles of baREhPlidind YecdidpRft ﬁJnE 'R I I oneTJ;'fgl " GBS Wikn' fgS down
time and 1 ncreased produ he Same time € magnitude o

m sal i gnnmeinbés tise todetter,nthe dnh»ahwefsmas zmngtthe ibeakirg suafacegis gblthstidligvel .

BRI EF DESCRI PTI ON OF THE SEVERAL VIEWS OF THE DRAW NGS [0008] Advantages of
the presefrdusedasrebyohgnifigantly increasing|the cysles emﬁr%twnafgr therpositighiae Beviefre s
better unggprstagd Ry f t.0 4t ta r when
considered I'n connlgcltelgsgggélmﬁnt&ﬁ% did i*ﬂ?regs%hr@ J}Q A gg?/\l%gﬁlglﬁ'ﬂé[@gog
Figure 1 magrauﬂbef/misabgmhcmbetWeeﬂl thesiioldhalnes msstaniedaatpmsgligmlaﬂevgl devi ce of
the present invention to align and guide first and second nol d hal ves
together; [0010] Figure 2 is an exploded view of the positioning device;

[0011] Fi gur egRrkp W SEVER A29fEWE @Fm nismof the
posi tioni ng deV| ceD@? i gure g iIs atop v\?ew 0 ll(gﬁcage iTlustrating
wel di ng of the[0068fe; [ OAd&dntdgesof meEpressntanvﬂnpowmeWbefreadﬂg appgeiatedlagst r at i ng
a chanfered borei)(g within the ca 0014] Fig i S a, perspective view of

the cage REAMg cw%%%eln%fthML jre I[eeemsqt gi fgﬁ?wmz <ileém£?dtdfamanew of the

cage wit S W the b 4 I artially cut-away

el evat i oﬂvav{'é}g?@%hg%ggrﬁe gésqoﬁnl}tne &gewncﬁ % ﬁlr&ngﬁbgea]?l ng mechanismin a
first positionf00pgI017] FFlgmeelgsus elavqmnall dkewyillastratiagayse edfe w giosidoning vi ew of
t he positi oni (r;g device wt chani sm bet ween the first and

h the. bearin
second pod§viGedh thegesgnipyestion H%ﬁlt%’rangﬂugﬁ 58%6%4 secepd meldhalyesdogstheBs with a
second nenber gprépe pOSF,tghIQFQ 19%n @?p\db&%wew of the positioning device;

[0011] Figure 3 is an assembly view of a cage of a bearing mechanism of

the positioning device;

[0012] Figure 4 is a top view of the cage illustrating welding of the cage;

[0013] Figure 5 is a top view of the cage illustrating a chamfered bore
within the cage;

[0014] Figure 6 is a perspective view of the cage having a reinforcement
wall;

[0015] Figure 7 is a top view of the cage with the reinforcement wall;

[0016] Figure 8 is a partially cut-away elevational view of the positioning

device with the bearing mechanism in a first position;

[0017] Figure 9 is a partially cut-away elevational view of the positioning
device with the bearing mechanism between the first and second positions as a first
member of the positioning device mates with a second member of the positioning device;

[0018] Figure 10 is a partially cut-away elevational view of the
positioning device with the bearing mechanism in the second position;

[0019] Figure 11 is an elevational view of an alternative embodiment of

the positioning device;



[0018] Figure 10 is a partially cut-away el evational view 028 FEBRUARY 2007
positioning device with the bearing nmechanismin the second position; [0019]

Figure 11 | evational view of an alternative enbogj e
pOSi t | on?’vrfbf"&z@?"j " 28 FEBRUARY 2007 , WO 2004/ 020169 PC%@%‘B’%I"&%R 4
[0020] Figure 12 is an elevational view of a first alternative enbodi nent

of the positioning device; [0021] Figure 13 is an elevational view of a
second al t er nal0@ enbodigurent2 isfantelayapersl viewndinaficie altereatijeodatridihergur e 14
is an per%?} ctive view of a third alternative enbodi nent of the positioning
devi ce: [Yd25POHY Y% s an el evational view of a fourth alternative

enmbodi ment  of [gbH Posi tFigiend3deyime eldvaitdl Vib@ULE 46sécondnaltdritati onal
view of an alternative bearing nechanismenbodied in first and second side
| ocks; [ Oombidimenyof the ppsiligning devied;al | y cut -away top view of the alternative

bearing nechapi and [.0026], .Fiqure 18 is. an_el evatjonal view of another
alternative b:@p?ﬁg nmecHENCsm? ﬁ%g&ﬁsgﬁg%vp{vro&a tﬁ'ﬁ% %‘Bg'hvc?cé]i’ THks.
DETAI LED &Ehbsiiionfdy debicd;HE | NVENTI ON [ 0027] Referring to the Figures,
wherein |ike nuneral's indicate |ike or correstpondi ng parts throughout the
several views, [0823osi ti drigurg 184y arcelevasiona [vieynolregfourtll altemativersgnltiodiment 10 and
second 12 | d hal ves, together is generally shown at 14. The nold hal ves
10,12 cou(l)tl(;m%gos EH'gidﬁV]ic j ection nolding processes, netal stanping

processes, or [0824] Ot herFif@enHJisPaR CEevatiohal WieGh ol b NaTRMAatiE! g\@gﬂ%t\/\o
portions is required for "operation. [0028] The positioning device 14 of the
present imechanismrembwdied én fishisbidecond sideesksy al t ypes of wel | - known | ocki ng

systems. For pri)ﬁses OfFiIgllxrlelﬁtig g {)e'xrg'gﬂy cut-away top view of the alternative bearing
mechanism; and
[0026] Figure 18 is an elevational view of another alternative bearing

mechanism embodied in first and second side locks.

DETAILED DESCRIPTION OF THE INVENTION

[0027] Referring to the Figures, wherein like numerals indicate like or
corresponding parts throughout the several views, a positioniﬁg device for aligning and
guiding first 10 and second 12 mold halves together is generally shown at 14. The mold
halves 10,12 could be used in injection molding processes, metal stamping processes, or
any other forming process in which alignment between two portions is required for
operation.

[0028] The positioning device 14 of the present invention can be
embodied in several types of well-known locking systems. For purposes of illustration,
the positioning device 14 shall be shown as side locks 14, top locks 114, rectangular locks
214, guide locks 314, and x-type side locks 414. These types of locking systems are well
known to those skilled in the art for aligning first 10 and second 12 mold halves together.
However, as a starting point, those features of the positioning device 14 that are common

to each locking system shall first be described.



the positioning device 14 shall be shown as side |ocks 14, ?$HBEBREARY 2607
rectangul ar | ocks 214, guide | ocks 314, and x-type side | ocks 414. These
types of locking systems are well known to those skilled in the art for

al i gni ng worme4/@@01and second 12 nol d hal ves together. Hogwusioos/eoss
starting point, those features of thespositioning device 14 that are conmon
to each | ocking systemshall first be described. 28 FEBRUARY 2007 WO

2004/ 020169 PCTI US2003/ 027073 5 [0029] Referring to FIGS. 1 and 2, the
positioning device 14 includes a first nmenber 16 defining an alignnment axis
A and having aj0sa9F Port Referrg: to BIGS ilramd Z,WPéfiti&ﬁn%ﬁeﬁ&UM @fdhides hhe first
nmold hal f 10. A second nenber 20 is separable from the first nenber 16 and
defi nes afifsemgmbend6 debning 2nfalignipenti ¥t Aiand haNiogreamalepportiorok8.1The firsng t he

al i gnment _axj 1Q ali the.firs d,second 12 d_hal v oget her.
The " secomEr el Tofint ol brel bl AR A SREEme Rt 2 s SaRE e
portion lgemir@SAdthberd6 dntl'definddal fermale foe@dn 2Bfck Undtgasitlthe 3dle porioh @gal e
portion 22 presents a second pair of bearing surfaces 26. The first 16 and

Eecond 2oalﬁﬁgw@e@§mmwtm'§f@ﬂa§igy the:fiest 10 end secand 42 @apld bavesstpgather. [The30] C\\h
. . . y N . 4 26
ot gt hEenEnpEbe S HEaRAN b W Bopd it 17 PR Gon @i abiaEne3, 20, 10"

nmechani s phie \of eanhgVeafacks 28 tandNHe FOHEB popsH 2 GPasserits AN gecbhd padri gFnment
axis A and relative to at | east one of the nenbers 16, 20 when the nenbers

16, 20 mat ecaring gutiaces 26ReThe firsi 6t andrsecond 30 gnembers [9& piefryabli dprdei fiem28

i ncl udes 3Q9.. The cage 30 has a bottomwall 32, a first pair of

col ums S%Jééggﬁ%)?ﬁtge&fromthe bottomwall 32, and a second pair of colunmms

36 extending fpoosof he bOAt ®Barikgl neSRanishh€28s e€duizds [Heittionolongothe Mcariab ar e

spaced fromand parallel to the first pair of colums 34. apgr%%Lated by
F

t hose sl asurfages 34, 26wheyy matingthe mggbersd62\togrther glongdhe alignmenkaxis astic
A _ : . e . el
of - neadi bBE Heati B 38 ladp SRR A6 Sel o dOSfioh{ SMERE bl ol 007 e

34 and a Aegdneblativk Ub adt ileast @he PEakE enelthers 1630 3henothatmdthlyers 16201 hed bet ween

the second pair of columns 36. Each of the needl e bearings _includes pins 39
on opposi 9getherd Referapg it FIGH, 3-5p the beang mechanism 28 includes a cage 30. The cage

30 has a bottom wall 32, a first pair of columns 34 extending from the bottom wall 32, and

a second pair of columns 36 extending from the bottom wal} 32. The second pair of
columns 36 are spaced from and parallel to the first pair of columns 34. As appreciated by
those skilled in the art, the cage 30 may be formed from steel or plastic material.

[0031] The bearing mechanism 28 further includes a first plurality of
needle bearings 38 rotatably supported between the first pair of columns 34 and a second
plurality of needle bearings 38 rotatably supported between the second pair of columns 36.
Each of the needle bearings includes pins 39 on opposing ends thereof. The pins 39
engage recesses 44 defined in the first 34 and second 36 pairs of columns. The recesses 44
do not extend entirely through the columns 34,36. To do so would substantially weaken
the cage 30. Instead, the recesses 44 act as pockets for rotatably supporting the pins 39.
The first and second pluralities of needle bearings 38 are equidistant from the alignment
axis A, as shown in FIGS. 4 and 5.

[0032] To manufacture the cage 30, first 40 and second 42 halves of the
cage 30 are brought together and welded. See FIGS. 3 and 4. This sandwiches the needle



engage recesses 44 defined in the first 34 and second 36 pa?$ EEBRUARY 95
The recesses 44 do not extend entirely through the .columms 34,36. To do so
woul d substantl allg% weaken the cage 30. Instead, the re&iﬁ%eé 44 act as
pockets | y supporting the pins 39. The first 203051043
pluralities of needl e bearings 38 are equidistant fromthe alignnent axis
A, as shown in FIGS. 4 and 5. [0032] To manufacture the cage 30, first 40
and seconbeatingh3s fmsotatfablcheppmawgiihiﬁ theaeeesims ddghd bet&@en thertwahdlvee#@d2l. See

FIGS. 3 a This s ches dl e 28 FE RUA 007 WD 2004/ 020169
PCT/ USZOO%%W wall %e%%ﬁﬁ%g ell?ﬁﬂ‘ﬂﬁh@ %et‘m’ AS oy Bcesses
44 and begyeegn the two hal ves 40, 42 The bottom vvaII 32 of the cage 30 is

then bored with a chanfered bore 46, as shown in FIG 5. [0033]
Al ternatively, [0083] cage 2teowmtivelyfike ¢agp 3@ could bevhjeetibnphelded plastahaning one or

two piece construction. In.t pi ece constructi ca 30 wo

Rssenb! eqOIed OHP Eies GaTrURIAT. p 8 Pepe EonStron PA Frfr S0nEoHALe ARFTBISA0 42
and j oi ni aopkRiBudlyRedtfbdte., ﬁgnfcﬁdlu qwamkubablaﬁd\j@m gk WPRAVS: | n one
pi ece constructlon the cage over-nol ded ont6 the needl e

beari ngs 3‘84llssm@arprswelslswlm promsv\h Otng pidgo senstiuttidne theicage 3018!011“11130“ on

Fortify ¢ R malded OheS s PeBlS Hpprinis B pobcpiprrspesceell BPto, B3 ghalfed By o
rei nf or cefinhje¥n ﬁo%geﬁserﬂ thREhWARE, i lﬁdeh:@tno%h@mb SRPBE adedPRi 'S of

colums. The re| nforcement walls 56 are used to fortify the cage 30 in
certai n afoptifydle seoesses 4Ahe rei nforcenent walls 56 may be positioned al ong an

ire | h of fi d
The bot t omwal (003876 | hReeEn 83168 € BT At et eifthm Rty B i e | s 56
ey be T hiekiE it 94ha SXbAA%H Pty CuRATs OThy rnfBRe kAWl Jefife beagt h of

the first 34 and second 36 pairs of colums thereby |eaving a gap between
t he rei nf or fostfynthevwedge S3(BE& sertain applid¢ationso mhhal telﬂfqrcgmcnthwaﬁaéé Bay t{60035]

et ai ni ngPB e s g e etap ai 5 EEA cReR rel PRI 2 neac
to the bottom wall 32 of the cage 30. Altemnatively, the reinforcement walls 56 may be
ribs (not shown) extending between only a portion of the length of the first 34 and second
36 pairs of columns thereby leaving a gap between the reinforcement walls 56 and the
bottom wall 32 of the cage 30.

[0035] Referring back to FIG. 2, the bearing mechanism 28 further
includes a retaining pin 48 having a body portion 50 coupled to the cage 30 and a head
portion 52 adjacent to the body portion 50. The retaining pin 48 is coupled to the cage 30
by way of a fastener 53 such as a flat head screw or the like. The fastener 53 threadably
engages a threaded bore (not shown) in the retaining pin 48 through the chamfered bore
46.

[0036] A resilient member 54 resiliently supports the bearing mechanism
28 between the first and second positions. The resilient member 54 is preferably a spring
54 surrounding the retaining pin 48 and having first and second ends. The spring 54 may
be made from steel or a polymer such as urethane. The resilient member 54 could also
comprise a positive locating device operating by friction.

[0037] Referring to FIGS. 2 and 8, the cage 30 is preferably coupled to the



portion 52 adjacent to the body portion 50. The retaining B8 HEBBUABYZ280P| ed
to the cage 30 by way of a fastener 53 such as a flat head screw or the

| i ke. The fastener 53 threadably engages a threaded bore (not shown) in the
retai ni ngPiddsdHabdr ough the chanfered bore 46. [0036] pérrussioBiozTers nenber
54 resiliently supports the bearing mechanism 28 between the first and
second positions. The resilient nenber 54 is preferably a spring 54

sur roundi e
pring 54 ooy CRERbd . 18 ufs Dodle it soltlaitrhis 20 RPN n€ 88 hayle
resilient arﬁmbeharﬁstemmd the oy poctopS0 F the eoasning \pén K8ciatslideabhedispased

ti f 00 f tq FIGS, 2 and 8, th 30
o of or abl yhEBispI B seepeee @é@%&%‘ n3gerdar Shembes] Btprbgnpere %«3@5@/ 027073
7 second @Hﬁlﬂhe t&ﬂib ih'é Rrg 34 ?tdhskf?%djﬁ%@%ﬁ(ﬁﬁib@“gn%? ﬂﬁe ret h¢ nfl rst

bore 58 having a first er an y portion i ng
pin 48 is mtmrdmhhyﬁd%smpmﬂwaﬂ 162 peititionsTthe fisse bona 8randivier anAGlad eliamibes 6Gin

annul ar cha 60 sur oundi.ng the firs ore and the first end f t he
spring 54 ﬁogb @rfgﬁw@& Grefaung pn A8 4p ¢ '1*‘141 ore ¥b ‘E°”c dquteeﬁpﬁ% pi n 48.
A support Wakd th&botRah (v'aleQ'B?tl’fe'&ﬁgé 30 ﬁiou%é?etﬁﬁm?% Il!f‘eln%ﬂﬂioﬂrthﬁg&gp&r 60

to further support the retaining pin 48 in the Tirst bore 58 e second end
of the sprimemb&420 ddfines atsaeonddiore 62 adjatenBo tie fitsebarafd S0 Iab'mgta sévend

t ai ni 48. 1 n addi h d 0 .def] db
62 ad] acerbapger BERfer AED B SsHATRET RO P05 Thh hFF0, BFUGT S308r ¢ han
the first Giiang gggd ih e decbid b&@r@ 98 f&iReSHED ést&QBﬁ@zB%rgon 0 loflabl y

di sposed in the second bore 62. The fastener 53 couples t portion 50
of the retharfmlmggpmﬂ%tha)bdttmm wall 320f thatage3P. of the cage 30. [0038]

Referring to Fl 8- 10 t i d 409,
1 st ated. AsORBlan, ¢ nEHRETE BaTOP o 0 dhgraibh 8 e ioigatevies Wt cs i t
the fenmal giuipkdd. Oks ﬁl%v\ﬁ?lf t}khﬁalg\ﬁﬁx@ﬂ%ﬂ 18R AR firsOmbfnBer 16 Rtel Gvifhhfie Thdle hal ves

10, 12 toget her. See en this occurs, the cage 30 is sandw ched
bet ween tmomwnﬁbpéﬂmaemd mérobari30 wmnﬁgplngwélecadé aivebdPilddogethes. See st and

second po 1rst ang seco p03|t1 re represented FIGS. 8
and 10, rzlgip']eg{ar vgﬁ? hiﬁr%r\fg o t?‘?@ercbcabg'é 539 wlﬁgﬁseéwecn%)e Fefubef 16,30

thereby moving the cage 30 between the first and second positions. The first and second

positions are represented in FIGS. 8 and 10, respectively. Arrows on the cage 30 in FIGS.
9 and 10 illustrate movement of the cage 30. FIG. 9 indicates that the cage 30 may move
slightly relative to the second member 20 prior to mating contact with the male portion 18.
In other instances, however, the cage 30 may remain stationary relative to the second
member 20 until engaged by the male portion 18. In either instance, when the cage 30
moves from the first position to the second position, the spring 54 is compreésed and the
retaining pin 48 slides downwardly within the first bore 58.

[0039] The male portion 18 of the first member 16 slides into the cage 30
along the alignment axis A and between the first and second pluralities of needle bearings
38 when the first 16 and second 20 members mate together. This is represented by arrows
on the male portion 18 in FIGS. 9 and 10. As the members 16,20 mate and sandwich the
cage 30 therebetween, the needle bearings 38 roll along the bearing surfaces 24,26 of the
male 18 and female 22 portions. This action minimizes wear along the bearing surfaces

24,26. At the same time, the needle bearings 38 snugly fit between the bearing surfaces



9 and 10 illustrate nmovenent of the cage 30. FIG 9 indicat28FeBaRuUARRQ000€e
30 may nove slightly relative to the second nenber 20 prior to mating
contact with the male portion 18. |In other instances, however, the cage 30
may remaMYP 340402Hhry relative to the second nenber 20 P&HYS208ABA58d by t he
mal e portion 18. In either instance, $hen the cage 30 noves fromthe first
position to the second position, the spring 54 is conpressed and the

ret ai ni NR426" te* SiftiniZte thed dél of Whisaligriindnt etwdent theOmembés 1605033d, The nal e

portion 18 of the first nenber 16 slides into the cage 30 along the
al i gnnentcoassqyentlyathg raeld helves 1. f When tha meplé balweschrp bpened itei. ke mEmhered| e

bear i when the first 16. and 0 nlenbers mate together. This i
oo baan 16 40 e, Ine cbe HisAEa BT B0 B TR BRI ™6 % 11 0930 s he.
menbers 16, 20 63 and sRéEMingMo HIE. 1 EakECcape ﬁ)hﬂégeﬁlfﬂixﬂ\ﬁt hﬁl@ly ISeI”'&)u?l%ﬁ%e

0 e

bearings 38 roll along the bearing surfaces 24,2 mal e 18 and fenal e

22 pﬁr ti ohe mahﬁogtiqﬁl -dn th:r msgﬁnzeéh@\ﬁ@r mambwgllﬁ qinﬁnbegnei firef bom f}&mgwhe 24, 26.
X« : _ . . Sy :

ur f aces Dy el A0t A0 iies BALAT 8300y B tbistriR o2 S gt 3 1

m ni m ze d1§iedéfmgdibesifulad chiintbal 60 AA@ tHe fiet siesT thélgpﬁf@sﬂssdia&sed)inane,

consequently, the nold halves 10, 12. Wen the nold hal ves are opened, i.e.,
t he menmbeangulan ghapbenpQaboup thegetaining pie 48 adbe swond endplethe springa¥datings thhe fir st

posi ti on. 4 ferrin 0, Fl 11.. the.c 3 Lternative be
Coupl ed 5O GA I bE HE bl ebsiploB BrE 8 D 2R, e W RS E 10
def i nes tdeginks the beddd Bofe20ishcbit@o tHRTFM HoRé 58.OThGRcoid bore 628hath BéddEd pi N 48
is slidably disposed therein. The first nenber 16 also defines the annul ar

chanber @hameter gigater thagt the fustodiamgier of thenfjrss boresS8)i sHhesbhend; portiere S248nul ar

chanmber 6 . .0l | a4 f the spri 54 abuts
tho bot rRar ebd 5 HerisEhitthdtt §2] e FafordP B9 P0uii R sebinfpg™h 4830 ", o
the firstitherbotsh whil 32ddftheefge30c Whenthe chgy 30 52 oapied ae ftie maletpdtioni 18t bor e
58. The second bore 62 has a second dianeter greater than the first

di anet er the cageedlris invertgd Henee, thenehapderf e ehapiersd bose 46 s rexerped Wi thposed in
t he seco q’ftgﬁlrz‘sﬂf}% The fastener 53 couples the retaining pin 48 to the
bott om wa of"The cage 30. When the cage 30 is coupled to the nale

portion 18, t[pe4Jage 3Qnitke profegret embodimeaeillustatedin FIGS! 1, aid@-10hwmef er ed
bore 46 if“;srstr166\/aenrdss%gonian()t rrrllgmbers are further defined as first 16 and second 20 side locks.
Referring specifically to FIG. 2, the first side lock 16 compn'sés a unitary body having a
main body portion 64 with the male portion 18 extending therefrom to form a generally T
shape. The main body portion 64 defines two counterbores 66 perpendicular to the
alignment axis A to receive fasteners 68 for mounting the first side lock to the first mold
half 10. The second side lock 20 comprises a unitary body having a.generally U shape
and defining two counterbores 66 perpendicular to the alignment axis A to receive
fasteners 68 for mounting the second side lock 20 to the second mold half 12.
[0042] A first alternative embodiment 114 is illustrated in FIG. 12. Here,
the first 16 and second 20 members are further defined as first 116 and second 120 top
locks. The first top lock 116 comprises a unitary body having a main body portion 164
with the male portion 18 extending therefrom to form a generally T shape. The main body
portion 164 defines two counterbores (not shown) parallel to the alignment axis A to

receive fasteners 168 for mounting the first top lock 116 to the first mold half 10. The



bottomwal | 32. [00411 In the preferred embodi ment ill ust r28 BEBRYARY 207
2, and 8-10, the first 16 and second 20 nenbers are further defined as
first 16 and second 20 side |locks. Referring specifically to FIG 2, the
first siv® 1000620i® conprises a unitary body having a nBEHUBYEFOHETYX i on 64
with the male portion 18 extending tHerefromto forma generally T shape.
The main body portion 64 defines two counterbores 66 perpendicular to the

al i gnment seoing@ t&%ld@krme;bn@ﬁmsd SRk b6l mingmgéﬂemg/ Uhwhapé firsd definity | ock to
the first nold alf 10. The second side |ock 20 conprises a unitary body
havi ng a d¥aéepunterpores Giohprowmn pgraleltp the-alignmenicaxisA do sewvs faengesr168der cul ar

to the ali i { r for nmounting the second
side | ock r%m?lgé %‘1%@8@6‘??3‘0@3?@ %gﬁ"’?&ﬁ&ﬁf{%jﬁﬁq "first alternative

enbodi ment 114 [0643] | ust rAatsésbntd naldein@tivel 2mbbiifrent 21416 illusthted 6n FIG. 38cond 20
menbers are further defined as first 116 and second 120 top . |ocks. The

first topHesprherfirst 16,anstsesend 20 members arasfyethendelined) anfivsh 210 tdhseconsd 22000 164
ith th i on I ' f : LT shape.

The i BatreRRE b, THhHEERDRuLDIAE SRl B Bufiey B0l while 'R0V

the al i gnrgemdraliy Tsshdpd and definingy evd equnterborss (18 shown)rpauallel ag tHehalighinest t op

|l ock 116 to the first nold half 10. The 28 FEBRUARY 2007 WO 2004/020169

PCT/ U82003Ki5 Ayterscaive fagensin2q8ior meuntinghe fishisetaagarjock 216:0,the, sy mpldl/i ng a

general ly a J. r 1)) | to the
al i gnnment hé‘l){fl? ﬁ?’ ¢ %Q%élgg%é&%{gp g‘é%&glggrz g%%gﬁ%g;ﬁ ‘ﬁ‘ﬁo“‘f‘{%.ﬁxg'g?‘ﬁ@ as%@%’%%y ?lop | ock
120 to t hehgecadddefivintg tvad tounferbred 4t showay padildl tbahealipmaertrdxadAnnt 214
is illustrated in FIG 13. Here, the first 16 and second 20 nenbers are
further désehedasiencrs (ngyshoywg) faranaustipg thesoepnd rectangylag logk 3204R she sepends j 1 st
rectangul gr 1k pgkq216 conprises a unitary body having a generally T shape
and defining two counterbores (not shown) parallel to the alignnent axis A
to receive fasti@éddd]s 268 A thirdraiteumhiivegerhbodirhent S14 isatosaragpd ia FIGobk Ré&6, t o t he
first nold half 10. The_seco rectangul ar | ock 220 conprises a unjtary

body havi i frsgeamben ibys (yrihehdgimed aya tnprguiierRioghnt) 6nd tecvependmernhesi20s hown)
paral | el ti:ﬁfu%@r @8 e ai%{ ﬁott%r'r%) id#E2 s"ﬁofsgﬁéeﬂ'}f‘drﬁ ohd ot W AfideC"

nounting the second rectangul ar to the second
the female portion 22 therebetween. In this embodiment, the spring 54 is positioned in the

second mold half 12 to resiliently support the cage 30 when mating the top guide block
316 with the pair of bottom guide blocks 320. Each of the blocks 316,320 define a pair of
counterbores (not shown) parallel to the alignment axis A to receive fasteners 368 for
mounting the blocks 316,320 to the first 10 and second 12 mold halves. Of course, as
with all other embodiments, the cage 30 could be supported by the male portion 18 of the
top guide block 316, as shown in the first side lock 16 of FIG. 11.

[0045] A fourth alternative embodiment 414 is illustrated in FIG. 15.
Here, a third member 400 is added and the first 16, second 20, and third 400 members are
further defined as first 416, second 420, and third 400 x-type side locks. The third member
400 defines a female portion 22 and the first side lock 416 includes a second male portion
18 for mating with the female portion 22 of the third member 400. A second bearing
mechanism 28, identical to the first 28, is interposed between the first 416 and third 400
side locks. A second resilient member 54 resiliently supports the second bearing

mechanism 28 between first and second positions.



mol d hal f 12. [0044] A third alternative enbodi ment 314 is 28 FEBRUARE007n
FIG 14. Here, the first nmenber 16 is further defined as a top guide bl ock
316 and the second nenber 20 is further defined as a p t om gui de
bl ocks 3%@ 2pHE8% r om one another tgo define the fenal E&'E{HS%‘]"@&%Q%

t her ebetween. In this enbodinent, th 0spri ng 54 is positioned in the second
nold half 12 to resiliently support the cage 30 when nmating the top guide

bl ock 316 wi t[8046k pai rhnﬂﬁd)ahbmiimgnti, the fHisocide 182K 416&aomprises henithrgck s

316, 320 e a pair ount ore not shown rall el to the alignnment
o s At b e aimsin Bty EHALAREIT e it g toved B RGBSl ine: o
first 10 @BfreRCR forila h&al 1’6§§ sha?s CP Bfhin Bddy ‘ggftﬂma*ﬁ ALHHRE two

enbodi nents, the cage 3 cou orted by the ortion 18 of the
t op gui decduntechor&l@ot swai qmpemdlculmetoftiler alignmeaie amsdaolﬁacnf/e Fds@ners 468 0045] A

f h al di I i
onber a0l PR Saralork ALS 1 e e i Tof 10, e scond AMbANLEEr s oy e
further dgjg figdods dabi éém a u%ﬁwuédﬁwngl %eﬁé}m)duﬂsﬂg%aaﬁdym nihgd&ol OCks.

The third nmenber 400 defines a fénalée on 22 "and the first Side |ock
416 i ncl uchestesbasesc@ntishomng pprpendiarar tmahef dignmeent axjs WA tohrecehee fastentms 468rti on 22

f the third nber 400. A dent | .to th
Fi st 28, oF SRR (5 e Sidh onk {2000 T SEonl ORI o moimg Behils.
second T egid JoBRO0TRIPhird Hold BRI YOEMTh/ st PO hlBsebHiii FRF QA I08RA Ehnd

mechani sm 28 between first and second positions. 28 FEBRUARY 20
2004/ 020196dP0E figSA0G8d 0&00d 32 hivld haleesapgéthert andshefitsd 416vamd third HﬂOfsndest si de

| ock 416 conpr.ises,a n|t in _bo portion 464 with the
first andloglg"pc%‘ﬁﬂ%g‘@ ?’%r}g gﬁ'@@hd’?ﬂgh Vﬁsettoé?tg%rm to forma general ly
cross shape. Tipeq7Ri N bOﬂYﬂﬁoﬁltaﬂﬁvé%%ﬁfmé}% iflYrate@ OMNEREDOT £S5 (et  shown)
perpendi cul ar to the alignment axis A to receive fasteners 468 for nounting

t he fi r stbeaiingmechanisake8t(e gt, hages 30 .getaimningpins4y, am(bfasmners§éh@nd spriv@s@dd third

dot 1 ni ng THEEBRACERBRALN cRaTA s e BB ol ot e PrelEd GBI, ai s A

to recei vigdfsast£aRd 8-1668 for nounting the second si de Iock 420 to the

second nol'd half 12 and mounting the third
[0048] Alternative bearing mechanisms 528a,528b are illustrated in two

alternative embodiments 514a,514b in FIGS. 16-18. The alternative bearing mechanisms
528a,528b are shown in first 516 and second 520 side locks. In the embodiment 514a of
FIG. 16, the second side lock 520 defines semi-circular recesses 586. In the embodiment
514b of FIG. 18, the first side lock 516 defines the semi-circular recesses 586. The
bearing mechanisms 528a,528b comprise a plurality of roller bearings 588 rotatably
supported within the semi-circular recesses 586. As illustrated in FIGS. 16 and 17, the
roller bearings 588 are rotatably supported in the semi-circular recesses 586 of the second
side lock 520. Alternatively, in FIG. 18, the roller bearings 588 are rotatably supported
within the semi-circular recesses 586 in the first side lock 516. Each of the roller bearings
588 define a bore (not shown) therethrough for receiving a support pin 590. Each support
pin 590 provides for rotation of the roller bearings 588 about an axis. In the embodiment
of FIGS. 16 and 17, the roller bearings 588 co-act with a female portion 522 to reduce
friction along first bearing surfaces 524 of a male portion 518. In the embodiment of FIG.



side lock 400 to a third nmold half 402. The first 416 and 38&&RBUARY 200de
| ocks align and guide the first 10 and second 12 nol d hal ves toget her and
the first 416 and third 400 side |ocks align and guide the first 10 and
third 403ypeéd/obabkyes together. [0047] In the alternati weTand2063/03%075 S
illustrated in FIGS. 12-15, the bearsing nechanisns 28 (e.g., cages 30,
retaining pins 48 and fasteners 53), and springs 54 are substantially

identical fiquratiopn,and 05|t|on|n as th refe .enbodj nent of
FIGS. 1, %6“’[350% e‘?”ﬂbf'}ev'é‘ag H@ ﬁ‘{ rigion, aleng, ar e
i1l ust ratsggbﬂdrbem& suMfab & DBLIf ViR f@ﬁg@%ﬁﬁ,ﬂt§2514a 514b in FIGS. 16-18. The

alternative bearing nechanisns 528a,528b are shown in first 516 and second
520 side | ockd0049 the ehntmmpmhmosimtaomanom & verab of ttheepczsﬁmomg davites | ock 520

defi nes reces he ,enbodi 4b of FlI 18, the
rrst o ol Rkt tes panienadl s s i ab e SPotnd J2aBeld Habies Sieierolny g
nmechani snpidfidfteaeR36 Hhe BMbodfméhts descAbdd Merbin ﬁ@'fbﬁilld@&&we &88 ohpt at abl y
support ed wWithin the sem-circular recesses 586. As illustrated in FIGS 16

and 17, tAdditiensl embodimgnisod sheslasseat wvensioatcan by cgmppplategldhatrke:m avith the
1 - Ci cesses, 586 of t ond si_de Alterna ively, in

sem -circu

PG 1, DL foRf BreRaL PRy ns o SouPRS Y, mapd SRS A vAUSERF P

sem - Ci I Gibsdht MPERFoHESre JBsible ih hﬁéht of He SoVE thRAlh 51%eﬁﬂcéhueﬁ thi\ebé ol | er
bearings 588 define a bore (not shown) therethroug for receiving a support
pi n 590. HEeticed @Powise tham asgtoeqaﬁ@}liydtegcrlt&d withiat therscope ©ofighe @ppendedear i ngs
588 about ,an aX|s In the enbodinent of FIGS. 16 and 17, the roller
bearlngs‘%% ‘co-act with a female portion 522 to reduce friction along
first bearing surfaces 524 of a male portion 518. In the enbodi nent of FIG
28 FEBRUARY 2007 WD 2004/020169 PCTI US2003/ 027073 11 18, the roller
bearings 588 co-act with the male portion 518 to reduce friction al ong
second bearing surfaces 526 of the female portion 522. [0049] In a typical
nol di ng operation, several of the positioning devices 14 may be used to
align and guide the first 10 and second 12 nol d hal ves together. In

addi tion, each of the enbodi nents described herein are for illustrative

pur poses only. Additional enbodi nents of the present invention can be
contenpl ated that keep with the



spirit of the present invention. Qoviously, many nodificati 28\ FEBRUARY 2007
variations of the present invention are possible in |ight of the above
teachi ngs. The invention may be practiced otherwi se than as specifically
descri bedVQRWAOHI6he scope of the appended clainms. 28 PEBRISAPOI/2003 WO
2004/ 020169 PCT/ US2003/ 027073 12 CLAPMS What is claimed is: 1. A
positioning device for aligning and guiding first and second nold hal ves
together, conprising;, a first nmenbegpd@lisni ng an alignnment axis and having a
mal e portion, a second nenber separable fromsaid first nenber and defi ning
a femal e Wbhatti$ daimeidas: mating with said nale portion along said alignnment
axis to align the fjrst .and seco mol d hagl ves tpget her, sai e portion
presenting a first ‘%83??%"%@?"1‘952}& %l‘r*?&’%eﬁ"ggp @gbﬂ}‘fﬁeﬁ?f‘darﬂ&é]gghie?ng a
second beggdig, comipidm@; @ bearing mechanismfor reducing friction along said
bearing surfaces when  mating said nenbers together along said alignnment

axi s as sai d ladusti membarslefining an ahgnment as apdhaving amalkgrportsancond posi ti ons
relative to at | east one of sai.d_nenbe and.a resilient er f.or

osi |1 ont 1y oI MEnEsE PHaNF R LAk PEmbE ML InGE & et Botifha second
posi ti ONSfor ratidy WRR ishidGRAIE YoM lafchgdaidSaignmehtt 4id ® Algithe Firsvasd dcdngai d
bearing mnechanismincludes a cage having a bottomwall, a first pair of"

col umms eneldhalivesogethen sai d bottomwall, and a second pair of col umms
extending fromsaid, bott.omwall .and .spaced from and parallel, to said first
oAt 1 of ool umted e oS, Eienir 3 GRE Beine, bR e FHid ey BOTAR ef

sai d beargréentingacdasidtBatibg Stfice,l NCl udes a first plurality of needle
bearings rotatably supported between said first pair of colums and a
second pl ur al iat heagihg nmechianisme fori tedecing fagtion| ylong wpisobeasimgbasrfaeesn whan d second

pair of Cl%tﬁrgmsséim%h%eps Foagletﬂerf 'alrmsié szaﬁﬁdalisg%%l%ﬂp a‘l/eils ua{salsali& Ib%%ﬁr?gf mechanism

moves between first and second positions relative to at least one of said members, and

a resilient member for resiliently supporting said bearing mechanism between said

first and second positions.

2. A positioning device as set forth in claim 1 wherein said bearing
mechanism includes a cage having a bottom wall, a first pair of columns extending from
said bottom wall, and a second pair of columns extending from said bottom wall and

spaced from and parallel to said first pair of columns.

3. A positioning device as set forth in claim 2 wherein said bearing
mechanism further includes a first plurality of needle bearings rotatably supported
between said first pair of columns and a second plurality of needle bearings rotatably
supported between said second pair of columns wherein said first and second pluralities of

needle bearings are equidistant from said alignment axis.

4. A positioning device as set forth in claim 3 wherein said male portion of
said first member is slidable within said cage along said alignment axis and between said

first and second pluralities of needle bearings.



needl e bearings are equidistant fromsaid alignnment axis. 48 RERRISARY ¥MiThg
device as set forth in claim3 wherein said male portion of said first
menber is slidable within said cage along said alignnment axis and between
said fi M@209m820862ond pluralities of needl e bearings. PETREBRIIARY72007 WO
2004/ 020169 PCTI US20031027073 13 5. 1A positioning device as set forth in
claim4 wherein said bearing nechanismfurther includes a retaining pin
havi ng a body portion coupled to said cage and a head portion adjacent said
body portion. 6. A positioning device as set forth in claim5 wherein said
resilient memger i goditfofiRig deficenas R6 forts Ahi E1gin$ W rvohEih Nehid Belringet ai ni ng
pin and having first and second ends for resiliently supporting salid cage
bet ween gichanism firthgninchdena etaiviag pindiaxing 2 body pesion icovpled)takeid cage and set
forth in_clajm rein said, second nenber defines a first bore having a
first diggﬁﬁi rﬁ%ﬁgggFﬂp%%gbgﬁgFﬁﬁ3h of said retaining pinis slideably

di sposed therein. 8. A positioning device as set forth in claim7 wherein
sai d second nenber defines an annular chanber surrounding said first bore
and sai d firs®- end Aopositigning geviGecsiset forh irpelaiay 5iwhesein gaid Fefilieat memidiber about
said retajpi ' sal. . . saj d . spring.ab Saj ttom
wal | of zsaﬁ’&‘ﬂ gfa‘géﬁ ggdqgta Sggﬁ%%rsé&g@] n%nnsgldgllfchﬁtﬁgg PR %ngs}?éfq’f" ﬁ‘tﬁga“é’:ifg%‘gdoas set
forth i negdsortesilishey fippotingdaidesgy brweriiagid firtahil s&®na pegasird bor e adj acent
to said first bore and having a second di aneter greater than said first

di aneter of said first bore with said head portion being slidably disposed
in said second borge . .ti.onj e £ j m?9
further including é1As Pes oenﬁ@ Haﬁ%euéﬁl %g{ng&gcaiﬁglaglgﬁ Bié)r(rgﬁ Jbaﬁ({ %e;&oféd;fnglnf%é;[ ai ni ng
pi n to sdefindsatfilsnbovalbaviap asfidstdiameer arkdlsaid\bod)spdrtion of gaid esthigigasin $€t forth
inclaim10 further including a pair of reinforcenent walls extending

bet ween Skdegblyidisposedihersieond pairs of col unms. 28 FEBRUARY 2007 WO

2004/ 020169 PCT/ US2003/ 027073

8. A positioning device as set forth in claim 7 wherein said second member
defines an annular chamber surrounding said first bore and said first end of said spring is
disposed in said annular chamber about said retaining pin and said second end of said

spring abuts said bottom wall of said cage about said retaining pin.

0. A positioning device as set forth in claim 8 wherein said second member
defines a second bore adjacent to said first bore and having a second diameter greater than
said first diameter of said first bore with said head portion being slidably disposed in said

second bore.

10. A positioning device as set forth in claim 9 further including a fastener

coupling said body portion of said retaining pin to said bottom wall of said cage.

11. A positioning device as set forth in claim 10 further including a pair of

reinforcement walls extending between said first and second pairs of columns.



14 12. A positioning device as set forth in claim10 wher @8FEBRUARYi 208 and
second nenbers are further defined as first and second side | ocks and said
first side lock conprises a unitary body having a mai ﬁ)@g ortion with
sai d mal¥¥OM 2B ext endi ng t her ef rg{n to forma generzrah gzogﬂ%ﬁ’and sai d
mai n body portion defines two counterbores perpendicular to said alignnment

axis for nmounting said first side lock to the first nold half and said
second side | ock conprises a unitary body having a generally U shape and

defining two unt er bor.es. rpendi cul ar to, sai i gnnent_ axi § for nountin
sai d segonq sfﬁe_l (?Qs’f‘B“’f‘Ege‘ép“éec%ﬁt _Fﬂﬂhd“l‘f!i’l"f‘.]gl len "66‘Biqrf’tcﬁ‘faﬁ5“°&€vi ce asg
set fortiemBers! £t Turktter MREHE As Sitsd add %ééoné%ﬂiesﬁ{éi?@%d @irst sdeS1dcKr t her

defined as first and second rectangul ar [ ocks and sal irst rectangul ar
| ock congumipgises a upitdry dogy badpg lhanaindody gertienavithy said siedgp podiod edehdingng t wo

counterbore argllel to said.alignment axis for unti.n id first
rect anguﬁ?ﬁ??rf’g'gko '?me? He SFpGIELY £|Sh &P‘is ¥ ﬁd"&agl d’oggcmoge%gaﬁsgﬁwar | ock
conpris se¥p alfr R WO

count er E%’rugsse&%uéér al | ecﬂ&i{églaggﬁi/%aﬁgl [ gnmﬁ%ﬁgiyﬁugrﬁhgrgﬁg??ﬁgﬂg;% ﬂgtg%ond

r ect angufimst mobichalft andt said seorshsideriicll chmipfises bdunitanpleslyt havirigha gererdllydU as set
forth in clai @eé% wherein said first lg{,]d secong limenbers .a?e further defined
as firstShpgy2 HENE BYP tniesbarRs Perpensliqilar 4o spig pligRrOgNt axis, for JRQUNLRE i ¢ oy y
body havifsedontBside 1886 thodebtimbidHaiisal d mal e portion extendi ng therefrom
to forma generally T shape and said nmain body portion defines two

counterbores parallel to said alignnment axis for nounting said first top
|l ock to the fjJst | d.hal f ;and sai d.second. p..lock c i ses a ynitary
body havi ng. ol benchBPHPE AAEE St AR i | DRneBan st a Bt Be Spardll ef 1o
sai d al i BmBEr aR fiuther QEfiNBAWR firdl 4nd SécBnd REARLLIAABCEsURH shid firftGectifuprd mol d
hal f. 15. A positioning device as set forth in claim6 wherein said first

menber loek cormprisgs  unisary bodehaving 8 generddlydl) shrpetand defiing awd cowenterbaiesg pin i s
slidably di sed,therein. 28 FEBRUARY 2007 WD 2004/02016

T/ USRI B o FaEriest ax ot MoRpie st e BHguBE ook P it fFtpelfim 15
wher ei n g ghd §di® sed¥R@REtangular lock comprises a unitary body having a generally U

shape and defining two counterbores parallel to said alignment axis for mounting said

second rectangular lock to the second mold half.

14. A positioning device as set forth in claim 10 wherein said first and second
members are further defined as first and second top locks and said first top lock comprises
a unitary body having a main body portion with said male portion extending therefrom to
form a generally T shape and said main body portion defines two counterbores parallel to
said alignment axis for mounting said first top lock to the first mold half and said second
top lock comprises a unitary body having a generally U shape and defining two
counterbores parallel to said alignment axis for mounting said second top lock to the

second mold half.

15. A positioning device as set forth in claim 6 wherein said first member

defines a first bore and said body portion of said retaining pin is slidably disposed therein.



defines an annul ar chamber and said first end of said spri % FEBRIAROIAY i n
said annul ar chanber about said retaining pin and said second end of said
spring abuts said bottom wall of said cage about said retaining pin. 17. A
posi ti oniwgQ 20evizewoas set forth in claimi16 wherein sai dediusioolTver
defines a second bore adjacent to saits first bore and having a second
dianeter greater than said first diameter of said fi rst bore and said body

portion is slidably disposed in said second bore. .. A positioning device
as set forth il cl zh Pearonpg dpdre pseqt fertydn 5laf"aslt5e‘f‘ﬂé‘?f°mf%9%d H5t BT sai d
retai ni NQyeRihds 4P i wakiq i iti.Qni vice as
set forthegﬁn cl a?rﬁ%%ag mﬂ{é%ég:grq Sgﬂl E?@t& ﬁﬁggmn%% dﬁ&?ﬁé& g@fﬁggfas a top
gui de bl chemberdateat shid estainoigpemiand said séeontifend of eshidnglingsabatspaid baifom bot t om
gui de bl océf1 aced fromabcpe another to define said fenmale portion

t her ebet V&R0 gpgeogboggq @&'?‘%P‘i“s coupled to said top guide block to
resiliently support said cage in mating engagenent with said pair of bottom
gui de bl ocks. 20. A positioning device as set forth in claim18 wherein said
first and secdfid m;elpbsitimiag device ahent fomrt imekdinad 6f whertinavatl fissc oreechber de | ocks
and said first side |ock rise uni t bod vi.ng a nain
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said alignment axis for nmounting said first side lock to t first nold
hal f and sseind bvecond si de | ock conprises a unitary body having a generally U
shape and defining two counterbores perpendicular to said alignnment axis for
nounting said second side lock to the second nold hal f. 28 FEBRUARY 2007
VD 2004/ 0201698PCT/ A/53ASHAPAOS: 46sct Rin fh AR 11 WD iflAVifeaAiual forth
in claim18 wherein said first and second nbers are further defined as
first andosemphug smi:lteamgugpmtbsm&bomwgﬁloﬂsmdcage rectangul ar | ock
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counterbores parallel to said alignnent axis for nmounting said first
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conprises a unitar havi ng a general |
further deﬁned as a top gmde block and said second member is further defined as a pair of

bottom guide blocks spaced from one another to define said female portion therebetween
whereby said spring is coupled to said top guide block to resiliently support said cage in

mating engagement with said pair of bottom guide blocks.

20. A positioning device as set forth in claim 18 wherein said first and second
members are further defined as first and second side locks and said first side lock
comprises a unitary body having a main body portion with said male portion extending
therefrom to form a generally T shape and said main body portion defines two
counterbores perpendicular to said alignment axis for mounting said first side lock to the
first mold half and said second side lock comprises a unitary body having a generally U
shape and defining two counterbores perpendicular to said alignment axis for mounting

said second side lock to the second mold half.
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posi ti oni&{r}g device as set forth in claim18 wherein said first and second
nenber s 2004P30%¢% defined as first and second top | ocKSTAHSAVSL2W}irst top
| ock conprises a unitary body havi nd6a mai n body portion with said nale
portion extending therefromto forma generally T shape and said main body
portion defines two counterbores parallel to said alignnment axis for
mounting said first top lock to the first nold half and _said second top
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third nenber defining a female portion wherein said first nenber includes a
second nﬁP@“dﬁﬁﬁ‘%ﬁgW%@kmﬁFF‘?@"MWBﬂfd femal e portion of said third
menber. 25. A positioning device as set forth in claim24 further including
a second bearing mechani sminterposed between said first and third nenbers
and a second r@2si | ifepositéfhirfgRividaRY setforth in/¢Daind 08 befeirbshidPhirst ki §¥3and) 27073 17
menber for resiliently supporting said second beariqr;g mechani sm bet ween
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| ocks eagl), GRRPESMpricds Wuhfdy body having a generally U shape and defining two
counterbores parallel to said alignment axis for mounting said second top lock to the

second mold half.

23. A positioning device as set forth in claim 6 wherein said first member is
further defined as a top guide block and said second member is further defined as a pair of
bottom guide blocks spaced from one another to define said female portion therebetween
whereby said spring is coupled to one of said mold halves to resiliently support said cage

when mating said top guide block with said pair of bottom guide blocks.

24. A positioning device as set forth in claim 9 further including a third
member defining a female portion wherein said first member includes a second male

portion for mating with said female portion of said third member.

25. A positioning device as set forth in claim 24 further including a second

bearing mechanism interposed between said first and third members and a second resilient
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to said alignnent axis for nounting said second side |lock to the second
nold hal f_and mounting said third side lock to a third nold half such that
said firYO2IMYUER_Nd side | ocks ali gﬁn and gui de the fiPCIUSHABRIBnd nol d
hal ves together and said first and t rd side |ocks ali gn and quide the
first and third nold hal ves together. 27. A positioning device for aligning
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menber defining an alignnent axis and having a male portion, a second nenber
separ abl eseEPREPASHIOASS i r st nenmber and defining a femal e portion for mating
with said mal e portion along said alignnent axis to align the first and
second nold halves together, a cage separable from and engagabl e by said

first and secopgl Wepigﬁsﬁioﬁﬂgdéﬁeém&mﬁahpblwmﬁ Wierefn saREfilsE sdeead,iands for
reduci ng wear of said nenbers when nmating said nenbers together along said
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beari ngs osk i ts firsismpldohalfeand s3id seeend and drdaidenlgcksgach spPMpEFANEItaryg. A
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alignment axis for mounting said second side lock to the second mold half and mounting
said third side lock to a third mold half such that said first and second side locks align and
guide the first and second mold halves together and said first and third side locks align and

guide the first and third mold halves together.

27. A positioning device for aligning and guiding first and second mold halves
together, comprising:

a first member defining an alignment axis and having a male portion,

a second member separable from said first member and defining a female portion
for mating with said male portion along said alignment axis to align the first and second
mold halves together,

a cage separable from and engagable by said first and second members

and including a plurality of needle bearings for reducing wear of said members
when mating said members together along said alignment axis wherein said cage includes
a bottom wall, a first pair of columns extending from said bottom wall, and a second pair
of columns extending from said bottom wall and said plurality of needle bearings are
further defined as a first plurality of needle bearings rotatably supported between said
first pair of columns and a second plurality of needle bearings rotatably supported

between said second pair of columns.

28. A positioning device as set forth in claim 27 further including a spring

resiliently supporting said cage.





