- 1 - METHOD AND APPARATUS FOR VACUUM ASSI STED DENTI NG 04 OCT 7001 Cross
Reference to Rel ated Application This Cains the benefit of copending
United 5 states Provisional Patent Application No. 60/199, 718, filed
April 26, 2000, which is hereby incotp$rqted by reference hereiﬁ gﬁTwmﬁ
entirety. Background of the Invention The present invention rela é
generally to a 10 nmethod and apparatus for inproving the manufacturing
process for injection-nolded optical discs such as a CD, CD-R, and a DVD,
for exanple. Mrre particularly, the invention relates to a nethod and
apparatus for vacuum assisted venting of an injection nold used to 15
manuf acture optical discs. Since the introduction of optical disc

technol ogy, the industry is experiencing phenonenal growh as the nunber
of optical discs including CDS, CD ROV and DVDs manufactured worl d-w de
continues to 20 increase. Naturally, such rapid growh has cone with an
associ ated set of technical problens relating to the high-vol une
manuf act uri ng process used in producing optical discs. The sheer nunber of
optical discs produced at many manufacturing plants coupled with the 25
hi gh production quotas have put a premumon optimzing 0 4 OC T 2004 2

pl ant equi pnment. O partlcula&E%ag%ea%Dt%P%Rkhﬁﬁg QE%F

VACUUM ASSISTED VENTING

Cross Reference to Related Application

This claims the benefit of copending United

5 states Provisional Patent Application No. 60/19%,718,
filed April 26, 2000, which is hereby inceorparated by
feference herein in its entirety.

packground of the Inventicn

The present invention relates generally to a
10 method and apparatus for improving the manufacturing
process for injection-molded optical discs such as a
cn, CD-R, and a DvD, for exampleé. More particularly,
the invention relates to a method and apparatus for
vacuum assisted venting of an injection mold used to
15 manufacture optical discs.

Since the introduction of optical disc
technology, the industry is experiencing phenomenal
growth as the number of optical discs including CDS, CD
ROMs and DVDs manufactured world-wide continues to

»0 increase. Naturally, such rapid growth has come with
an associated set of technical problems relating to the
high-volume manufacturing process used in producing
optical discs. The sheer number of optical discs
produced at mﬁny manufacturing plants coupled with the

25 high production guotlas have put a premium on optimizing



manuf acturers is mnimzing equi pnent downtine due to maintenance and
repair. The | eading manufacturing nmethod for 5 producing optical discs
continues to be the standard stanper-injection nolding process

variation of it. During the injection-nolding process, a nnldaﬂféoﬁﬁﬁ@§ial
such as a pol ycar bonat e-based thernoplastic is used to formthe disc
substrate. The nol dable material 10 is Fkigutfied by heating to a
tenperature sufficient to permt uniformflowinto the nold cavity. A
certain anount of residual material and vapors are released during this

process and it BQEQQPQbﬁeQ%Qongi peGeisalyrt coaderassd pisidledi®h 15
and disposal.p%ﬁpical Y,

the injection nold include Vgl d
speci al | y conhagufed tgaes sor sy 8N4 MG L0G; &%udé’mgﬁ%a é’gmftolr %ﬁie‘y?/g{)%rs and
residual material .to__collect. iprevent the nol ding process from being
adversely ef fB2LBES RO, %@ IFE%é necessary to 20 &ggﬁ%aélg cl ean the
inj ection nmold and renoide Headimgamaed faedivddad A 1'% rom t he

i njection nold. d eaning.the.inj.ect] |G S +8 tHdTE e NSt dgrand
cunbersone5pr6§@§§cﬁﬁﬁ:4%ﬁﬁ9ﬁ%I%ﬁ%ﬁ%%&ﬁgiégﬁitantial disassenbl% of the
mol d. 25 Ther gy haye baer deion mulalienpRrOaess B SRR BHA hoPli §

process directed generally towards  .reduci | RS s doynhd P@alue to
routine maintébanc®UIdRd rdifaiild SR r%%le@'%ene%qui Ut ons have. hel ped .t he

s hive. ot R S e b b ton
freéuent used to form the disc subs wially fedyel gathhe Reedrial

10 is liquified by heating to a temperature sufficient to
permit uniform flow into the mold cavity.

A certain amount of residual material and
vapors are released during this process and it
+herefore becomes necessary to address its collection

15 and disposal. Typically, the injection mold includes a
variety of specially configured gaps or vents to
provide an area for the vapors and residual material to
collect. To prevent the molding process from being
adversely effected, however, it is necessary to

20 regularly clean the injection mold and remove the
unwanted residual materials from the injection mold.
cleaning the injection mold is a time consuming and
cumbersome process that typically involves substantial
disassembly of the mold.

25 There have been many improvements to the
injection molding process directed generally towards
reducing equipment downtime due to routine maintenance
and repailrs. ‘While these solutions have helped the
injection molding process become -more streamlined and

30 cost-effective, they have not been successful in
substantially reducing the need for frequent
disassembly and cleaning of the injection mold itself.

As such, there is a need for an innovation in

injection molding technology that is oriented towards



di sassenbly and cleaning of the injection nold itself. As such, there is a
need for an innovation in injection nolding technology that is oriented
towards 04 OCT 2004 3 elimnating the burdensone and ti ne-consurg 8 tﬂﬁé of
clearing residual material out of the vents in an injection nnnhp % ry
of the Invention 5 The present invention-pBowi des a nethod and apparatus
for vacuum assisted venting of an injection nold that is designed to
satisfy all of the aforenentioned needs. It is particularly directed

t owar ds pfeve”gngih?%i%ﬁc%%%l%Uf@éd@bdéﬁﬁdhﬂﬁimﬂ}a&nsumzmginaBHeoin
injection nold"and el'imnates the need for the tine-consuning and
difficult taskcbbardingagesdsiualg matenisle@Uto® Tthe arPrenbii A

accunul at ed residual.%%t%(h . It is an object of this invention to provide
15 a net hod anan36§§fatus Structured to mnimze dowmntinme in optical disc
manuf act uri ng equi prent by elimnating the need to periodically

di sassenbl e an§gmm@gngﬂ;gggglgﬁgm;auﬁposes of clearing and renoving
accunul ated residual material. 20 Brief Description of the Draw ngs The
above and ogher objects amp@ gheasrageswEnt idre proeidesnavwnebhgd éﬁﬁ’ar ent

B Y i
characters refgp1H0 tHate iRArdesigned to satisfy all of the
aforementioned needs. It is particularly directed
towards preventing the accumulation of residual
10 material inside an injection mold and eliminates the
need for the time-consuming and difficult task of
disassembling the injection mold and removing

accumulated residual material.
It is an object of this invention to provide

15 a method and apparatus structured to minimize downtime
in optical disc manufacturing equipment by eliminating
the need to periodically disassemble an injection mold
for purposes of clearing and renoving accumulated

residual material.

20 Brief Description of the Drawings

The abbve and other objects and advantages of
the invention will be apparent upon consideration of
the following detailed description, taken in
conjunction'with the accompanying drawings, in which

25 1like reference characters refer to like parts

throughout, and in which:
FIG. 1 is a partial cross-sectional view of

an illustrative injection mold before apparatus for
vacuum assisted venting is secured (FIG. 1 shows a

30 representative radial section of the mold, with the



t hroughout, and in which: FIG 1 is a partial cross-sectional view of an
illustrative injection nold before apparatus for vacuum assisted venting
is secured (FIG 1 shows a 30 representative radial section of tqf L?
with the 0 4 OCT 2004 4 center of the nold on the left and the QBE M9
outer- nost part on the right); FIG 2 is partial cross-sectional view of
the injection nold of FIG 1 shown with TIFustrative 5 apparatus for
vacuum assi sted venting in place; FIG 3 is a top viewof an illustrative
nounting bracket for use with the depicted _apparatus faor, cuum.assi st ed
venting; FlG ckriter ©&itee virehdopnt EEEm%GﬁFi ﬁﬁ%iﬁ@kéﬁ%ﬁﬂ A¥eET FG
5is afront vie e i acket of FIGS. 3 and 4; FIG 6 is a
side view ofiqq%étr%ﬁ?ﬁ%ﬁng%%a?ggﬁgsfor vacuum assi sted venting in
accordance 15 with the pFEGen® imvenpastisakenoascsgctiendingiss ¢h FiG

{aken al ong t 1d1d LRI P RAFPE, FI0 3 Aq PP yier ITLBram e 00 i ew
vi ew t aken =l atdweus i fier SvQcuomFh6siEtebBevanitédgDésc mil@deon of the
Preferred Embodi ment FIG. 3 is a top view of an illustrative
mounting bracket for use with the depicted-apparatus
for vacuum assisted venting;
FIG. 4 is a side view of the mounting bracket
10 of FIG. 3;
FIG. 5 is a front view of the mounting
bracket of FIGS. 3 and 4;
FIG. 6 is a side view of illustrative
apparatus for vacuum assisted venting in accordance
15 with the present invention taken along the line 6-6 in
FIG. 7;
FIG. 7 is a plan view of the apparatus of
FIG. 6;
FIG. 8 is a side view taken along the line 8-
20 8 in FIG. 7; and
FIG. 9 is a cross-sectional view taken along

the line 9-9 in FIG. 7.

Detailed Description of the Preferred Embodiment

In order that the invention herein described
25 may be fully understood, the following detailed
description is set forth with reference to FIGS. 1-9.
The present invention is configured for use
with typical manufacturing equipment for the production
of optical discs such as used with the stamper
30 injection molding process or variations of it. A
typical injection mold, as shown in representative part
in FIG. 1, includes a disc-shaped cavity 240 sandwiched

between a stamper 220, a top plate 260, and a bottom



In order that the invention herein described 25 may be fully understood,
the following detailed descriptionis set forth wwth reference to FIGS.
1-9. The present invention is configured for use wth typical

manuf acturi ng equi pnent for the production of optical discs such Qé[E!JW‘
with the stanper 30 injection nolding precgss or variations of it. A
typical injection nold, as shown in representative part in FIG 1,

i ncludes a di sc-shaped cavity 240 sandwi ched between a stanper 220, a top

pl ate 260, and t 0 laireq® Lenatal | nobhflaglieed as
shown. A nol dagigl%%ntg??r'i %Aen%fora%lﬁgﬁcoglsﬁaga%ol ycar bo_g%aalt‘g%c?ased

t her nopl asti ¢ mateaadnldpusawtht @F ¢ RAlucaibanats; e. The nol dabl e

material 250 is._liquified.by .5 ' d aperatmrensufiiseient to
permt unifor mthﬁlrg\ﬁgl.‘r?tsgclt%elSdréﬂﬂglﬁ}egl%avi ty 240 as shown, Taebé(
d~®on t he

liquified nol dahbe tralter. alTHe Mokdasle maramialcdR@ris ot 1@ LAE
left in FIG 1) and flows radiall out J 1. di I QOsmie GAfTBbehe! Y
fill cavity>24 ?af(}n@n&t?r t%ﬂhet“ﬁ%gatau%eer%%flléaln%}{u%?e%flgge%i dual materi al
and vapors ar e fighfash® HHd nifi ddreshapettdavi ol 2 hgaspshbewds. [heorder to

rel ease the residual material and revent int n | t '
substrate, a vadiagflies nglaa ?)m{kﬁﬁ% red %%%§g§r5§%§12950§§“§ 2? 206
are 15 provi deggi B HehGd 1M edrl théDl gif 20th aBIGhown and FEGows. rafde ldyanpl e,
gaps or vents 2

the injection m@ltd iggdraldfg%dltoéqegeﬁé‘%bg%p%@%@nstfgiygggggyﬁgpg% gﬁgund
10 Unfortunately, a certain amount of residual material
and vapors are released during the injection molding
process. In order to release the residual material and
prevent interference with the disc substrate, a variety
of specially configured gaps or vents 202, 204, 206 are
15 provided in the injection mold 200 as shown in FIG. 1.
For example, gaps or vents 202, 204, 206 preferably
extend annularly all the way around the injection mold
or are at least disposed at several spaced locations
annularly around the mold. Gap or vent 206 is also the
20 “parting line” of the mold (i.e., the line along which
mold part 280 separates from the remainder of the mold
to allow each successive disc produced in the mold to
be removed from the mold). The apparatus for vacuum
assisted venting of the present invention is configured
25 to surround an outer circumference 210 of the injection
mold 200, as will be described in greater detail below,
and prevent or at least reduce the accumulation of
residual material within the vents 202, 204, and 206.
The method of vacuum assisted venting of an
30 injection mold initially requires that vents in an
injection mold are identified. Generally, as shown in
FIG. 1, vents 202, 204 are disposed around an outer
circumference 210 of an injection mold 200. However,

it will be appreciated by those skilled in the art that



annularly around the nold. Gap or vent 206 is also the 20 "parting |ine" of
the nold (i.e., the line along which nold part 280 separates fromthe

remai nder of the nmold to all ow each successive disc produced in t@g Ffl
to be renoved fromthe nold). The apparatus for vacuum assisted R % ¢

of the present invention is configured 25 go_surround an outer
circunference 210 of the injection nold 200, as will be described in
greater detail below, and prevent or at |east reduce the accunul ati on of

residual material within the vents : : 286¢. hEke meirftod of vacuum
assi st ed venti&gﬂ%ﬁl%ﬁec§bo?n?8£giSﬁgﬁ% ﬁgéﬁﬁ??glly§require t hat vg@%s in

an injection yplo 68si denbifibedbl Gedeffrrpntad roRoMRIS? AW 1, ts

202, 204 are disposed around an outer _ .cir 210, f st | nj ecti on
mol d 200. HowewethodjefwWpFupE éﬁﬁ?égﬁgtgﬁ%ggknggg%gkiﬁ1ed in the art that

0 4 OCT 2004 62$?g§tighe§gig@sﬁghddcqatig&eaMﬁﬁ@sawwpniﬁﬁy\Rﬁn | ocati ons
consi derably dt?ferent fromthose shown. The nethod of vaeuympassisted
venting of §hedpfeseent iniestien PO ldeSPHted Y& 0s€ with a variety of 5

different injectign d i ti QFter tHN&enrsefare eidembbiiatnt
after the vent%rﬁfgrggénfﬁgggéﬁgh% St

led, at |east sone o hem are ded in an
encl osed ar eagt Fleakky somev afu tifems aéﬁplﬁuédrot%‘c{aﬁ% Jéhca?ig)s%dgiéggg during
t he nol di ng process in.arder, t e lated esstthedemelohed
accunul ati on o?r?@sidgéﬁagggér%aﬁ%% n o# oﬁé?he vent s of ther%?gggtbgn
ways

mol d. The encl gsed dardagmihebeodshifigyraFass o i rF2ty :
10 at least reduce the accumulation of residual material

in or on the vents of the injection mold. The enclosed
area may be configured in a wide variety of ways
without departing from the method of the present
invention.

15 Illustrative apparatus for vacuum assisted
venting 10 in accordance with the present invention is
generally shown in FIGS. 2, and 6-9. As best shown in
FIG. 7, apparatus 10 includes a main body 20 defining a
circular opening 30 therein. AS shown in FIGS. 6-9,

20 apparatus 10 includes—a top surface 22, a bottom
surface 24, an inner surface 26, and an outer surface
28. Apparatus 10 is configured to be mounted around at
least a substantial portion of an outer circumference
210 of an injection mold 200 as best shown in FIG. 2.

25 It will be understood by those skilled in the art that
apparatus 10 can be manufactured from a wide variety of
known materials {e.g., steel, structural plastic, or
the like) without departing from the present invention.

In the preferred embodiment, the inside

30 diameter of the main body 20 of apparatus 10 is
adjustable to facilitate easier placement of
apparatus 10 around the outer circumference 210 of
injection mold 200. This can be accomplished in a
number of different ways. In the preferred embodiment,



wi t hout departing fromthe nethod of the present invention. 15
Il1lustrative apparatus for vacuum assisted venting 10 in accordance with
the present invention is generally showmn in FIGS. 2, and 6-9. As &gﬁt
shown in FIG 7, apparatus 10 includes a main body 20 defining a LﬂWér
opening 30 therein. As shown in FIGS. 6-9 720 apparatus 10 includes a top
surface 22, a bottom surface 24, an inner surface 26, and an outer surface
28. Apparatus 10 is configured to be nounted around at |east a substantial

portion of an gllétﬁ{ Kdd ¢ Wb e A0 e 218n oOfd s t alp bet open inld220@sashipest
showmn in FIG 2. 25 It will_be understood bé thoEeP killgg.in er C1A t hat
apparatus 10 cam BEGmnlf ack¥r e Fadhig ﬂPd.d@ﬁ? 2 ;eo?p ﬁgﬁn.néterlals

(e.g., steel, structdlalyplasidCindidet BEanbker ®EtRQUA Bepgr 2Ongalyr om t he
present inventidon.  1n the preferred enbodi nent, the, in Q di_anet er of

_ , i d
the mai n body 2esflwapparadisstediky clpngingl Eh?ow%%ﬁl PLapgivgdialy e
pl acenment o appar.at 0 . t e GEESsHIEes8BEENg10 10tay MeeCtiON
nmol d 200. TRis© 5%”%592%%bngﬁggﬁgﬁa?§ gy ﬁ%%ggF of di?fergﬁt way:? In the
preferred embodhmmged Gint & CuAb@O0AL -waysmi nIhodpe26mPRALAGES rqfirst

adj ust abl e opening 21 as, shown.. i | Byqi nebugdi 09nanadkiustialie
openi ng 21, itanicg SCTeIel, H&?u?%]eﬁ?nlglr%%k%}:gné?érg%f fla ilr?abgg;ydzo J'may i
easi |y be adj ustedHyse hstngimgin hEIGE dt B-bf aBrefeszbbdys HPURtA®P1. The

v of adjustahl ¢ e 0G24 TRy D, CHANIgtablnoBHEPR0 G VS 1N one

10 spaced-apart manner as shown in FIG. 7 and
interconnected with a fastener 53. As is apparent in
FIG. 7, opening 21 in main body 20 may be adjusted by
tightening or loosening fastener 53. It will be
appreciated by those skilled in the art that mounting

15 brackets 51, 52 may be secured to main body 20 in a
wide variety of ways. In one embodiment, main body 20
includes a recessed cavity 54, 55 to facilitate -
securing of mounting brackets 51, 52 by way of known
fasteners.

20 As shown in FIG. 1, the typical injection
mold 200 is designed with a variety of specially
configured gaps or vents 202, 204, 206 to provide areas
for vapors and residual material to escape during the
injection molding process. In the preferred embodiment

25 of the present invention, main body 20 is structured to
abut the outer circumference 210 of injection mold 200
as best shown in FIG. 2. As shown in FIG. 2, the inner
surface 26 of main body 20 includes a recessed channel
25 disposed circumferentially therein. Recessed

30 channel 25 is configured to be aligned with wvents 202,
204 in the injection mold 200 so as to facilitate the
application of a vacuum pressure therein. Although
apparatus 10 does not directly operate on gap 206, it
even helps keep gap 206 clear by increasing the amount,



and second nounting brackets 50, 52 nmay be used simlar to those shown in
FIGS. 3-5. Preferably, nounting brackets 51, 52 are secured to nain body 20
in a 10 spaced-apart nanner as shown in FIG 7 and interconnecteg ] H ?
fastener 53. As is apparent in FIG 7, opening 21 in nmain body 20 ﬁﬁt il
adjusted by tightening or |oosening fastengr-53. It will be appreciated
by those skilled in the art that nmounting 15 brackets 51, 52 nay be secured
to main body 20 in a w de variety of ways. In one enbodi nent, nain body 20

i ncl udes a recgﬁﬁﬁgtféﬂ'tdrS ro 5rEQoﬁaéf|thétﬁnwan&%@UhdﬂkﬂﬁaIﬂtﬁﬁtng
brackets 51, 5 ngmné f ast eners. 20 shown in FIG 1, the

typi cal inject |e}£ﬂ-t$thIa 208pP5 s208sagAed Odi-t h ﬁaﬂ’arzioét ghomldyaiqty b 1n

configured gaps, or gtgbgggacggé bgogpbgrQ&QgIQQ abggguggngéﬁugw§ agd
resi dual materilY t scape nj ection nolding process. In the

preferred enbochkrmrpaﬂslm 11’neepoéséhte movdnwhésh muish SG@R &- jhe

structured to abut, the out u rLenc [ ld 200 as
best shown ih KEP %Ftigns% Egiﬁlga ?H%%aner &g§§$§%§: 6 of main

body 20 InC|Ud%matassBSQedlsbanoebe ZEmdwenofedmcmheuntdmbﬁt|aIIy t her ei n.

Recessed 30 channel 25 |s confi ured to ed Wit h ve t 0 4 in
the injection nold 200 so'2€ T3 ?aEPthap ? aBﬁFF@ggio é;vg %gn1

pressure thereiifhcAlddough l@@@ﬁrahBSvéﬂtdggSonuﬂedlm@ndaysnuwmiﬂnon gap
3884 gt even hE'ell SS k26,ep6,ga£n§08. cl ?gr wlﬂlI gcr ggfalrg%itar%%f%uarg ’aoij.'dg:T

10 variety of configurations may be utilized for venting
outlet 60 without departing from the present invention.
It is important, however, that venting outlet 60 is
structured to facilitate application of a vacuum
pressure on vents 202 and 204. In the preferred

15 embodiment as shown in FIGS. 2, 6, and 8, venting
outlet 60 is configqured as a passageway extending from
recessed channel 25 of the inner surface 26 of main
body 20 to the outer surface 28 of main body 20. It
will be appreciated by those skilled in the art that a

20 vacuum source may be matingly connected to venting
outlet 60 to permit vacuum pressure to be exerted on
vents 202 and 204 of injection mold 200. As such, it
is seen that the present invention prevents or at least
reduces the accumulation of residual material in or on

25 wvents 202 and 204 of the injection mold and thereby
substantially reduces the frequency at which the
injection mold needs to be disassembled and cleaned.
In this regard, it will be appreciated that a novel
methbd and apparatus for vacuum assisted venting has

30 been provided that fulfills the needs previously unmet
by the prior art. One skilled in the art will
appreciate that this invention can be practiced by
other than the described embodiments, which are
presented for purposes of illustration and not of



fraction, or proportion of the unwanted material that exits via gaps 202
and 204. (Gap 206 should not be in any way obstructed by apparatus 10,
because gap 206 is the parting line of the nold which nmust open q}tgbng‘
conpl etion of each nolding cycle to all ow each successive disc to be
removed fromthe nold.) The main body 20 gfgtbe preferred enbodi nent

i ncludes at | east one venting outlet 60 as shown in FIGS. 2, 6, and 8. It
will be appreciated that a wide 10 variety of configurations nay be

utilized for venting outlet G0 _without departing,fr I
invention. It JxuikRbiPEntan o&ﬁ%@r}nyﬁQEEQQn%Fnﬁggggké?%681§§ st ruct ur ed

to facilitate gpp]iCc8yi @ReOk1aiMBCUHALChPEESSUWE ON vents 202 and 204. In
the preferred 15 enbodi nrent as shown in FIGS. 2, 6, and 8, venting outlet
60 is configured as a passageway extending from recessed channel 25 of the
inner surface 26 of main body 20 to the .outer surface 28 of main body 20.
It wll be appreciated by those skilled in the art that a 20 vacuum source
may be matingly connected to venting outlet 60 to permt vacuum pressure
to be exerted on vents 202 and 204 of injection nold 200. As such, it is
seen that the present invention prevents or at |east reduces the

accurul ation of residual material in or on 25 vents 202 and 204 of the
injection nold and thereby substantially reduces the frequency at which
the injection nold needs to be disassenbled and cleaned. In this regard,
it wll be appreciated that a novel nethod and apparatus for vacuum

assi sted venting has 30 been provided that fulfills the needs previously
unnet



by the prior art. One skilled in the art will appreciate that this

I nvention can be practiced by other than the described enbodi nents, which
are presented for purposes of illustration and not of 0 4 OCT ZPQ@EQZML
limtation, and this invention is therefore limted only by the clains
which follow 0 4 0 CT 2004 - 10 W Cdaimg L. An apparatus for vacuum
assisted venting of an injection nold, conprising: a main body structured
to be nounted around a portion of an outer circunference of the injection

nol d; said main_bo defining a generally circular opening therein and
including a to , a bottomsurface, an inner surface, and an outer

surface; said inner surface of said main body substantially abutting said
outer circunference of said injection nold;, and said main body structured
and di sposed to facilitatle apphi eapacetus fovavaghipy essusdash ot 1¥inber
of vents contained wthin said injection I . The apparatus of claim1
wherein said w@fnaﬂoéylﬁﬁéPﬁﬂegoég'lEQEngﬁgngénting outl et di sposed

therein. 3. The apparatus of chap@id bekigr sitmusdiuded rmvebe MIERELDf sai d
eI body inC|ug§2uidrgcggi%?on of an outer circumference of the
injection mold;
said main body defining a generally
circular opening therein and iﬁcluding a top surface, a
hottom surface, an inner surface, and an outer surface;
said inner surface of said main body
substantially abutting said outer circumference of said

injection mold; and
said main body structured and disposed

to facilitate application of a vacuum pressure upon a
number of vents contained within said injection mold.

2. The apparatus of claim 1 wherein said

main body includes at least one venting outlet disposed

therein.

3. The apparatus of claim 2, wherein said
inner surface of said main body includes a recessed
channel disposed circumferentially therein and aligned
to correspond with said number of vents disposed within

said injection mold.

4. The apparatus of claim 3, wherein said
venting outlet extends from said outer surface of said
main body to said recessed channel of said inner

surface of said main body.



channel disposed circunferentially therein and aligned to correspond with
sai d nunber of vents disposed within said injection nold. 4. The apparatus
of claim3, wherein said venting outlet extends fromsaid outer s fppreppf
said main body to said recessed channel of said inner surface of said nain
body. 0 4 OCT 2004 - 11 5. The apparatus &f claim 1l wherein said main
body includes an adjustable opening therein structured to facilitate

adj ustment of an inside dianeter of said main body. 6. The apparatus of
claim5, further conpristng: Bheaappafabwsnefnglatmckevbesednr 6dido said

mai n body; said nmounting brackets position | e L. manner on
said main bodyfmﬁHaq%oﬁgs{%aﬁvg%ﬁj t%%?@sggg%§c$$%§Ps ighéggéhting
brackets such thatyaejssdi g satliestensdjuseseht sof nanovesede of said
mounti ng brackets and a correspondin gdjustnent of said inside dianeter
of said main phegreer Tk appA AR %? ¥taim 6 wherein said main body

I ncl udes a pair of recessed cavities structured to receive said pair of

nounting brackets. 8. An apparatus for vacuun1asi|steg % nthﬁg of an
i njection mold, conprising: a FaeraBRayakesuefurtdifo belHEEAFEY

comprising:
‘ a pair of mounting brackets secured to

said main body:;

said mounting brackets positioned in a
spaced-apart manner on said main body; and

a fastener adjustably connecting said
mounting brackets such that adjusting said fastener
results in movement of said mounting brackets and a
corresponding adjustment of said inside diameter of

said main body.

7. The apparatus of claim 6 wherein said
main body includes a pair of recessed cavities

structured to receive said pair of mounting brackets.

8. An apparatus for vacuum assisted venting
of an injection mold, comprising:

a main body structured to be mounted
around a portion of an outer circumference of the
injection mold;

said main body defining a generally
circular opening therein and including a top surface, a
bottom surface, an inner surface, and an outer surface;

said inner surface of said main body
substantially abutting said outer circumference of said
injection mold;

said inner surface of said main body

including a recessed channel disposed circumferentially



around a portion of an outer circunference of the injection nold; said
mai n body defining a generally circular opening therein and including a
top surface, a bottom surface, an inner surface, and an outer surhg%%sz‘
said inner surface of said nmain body substantially abutting said outer
circunference of said injection nold; said inner surface of said nmain body
i ncluding a recessed channel disposed circu@ferentially 0 4 OCT 2001 - 12
therein and aligned to correspond with a nunber of vents disposed within
said injection nold; said main body including at | east one venting outl et

di sposed t her ei ghefegnsﬁhg ¥enhhea eyt E@Erégpmu.HB'dhamdnuMbepoeéd to
extend from sai outer surface of said main body to sgld recessed channel

of said inner suehtsedamgosedn¥ighiadseads ABIEFEERR BBPPF cation of a vacuum

pressure upon a nunber of vent anh?aﬂegoaytbh@1§aiﬂglategéaga eakd. 9. A
net hod for vacuum assi sted ven |n injection nold, said nethod

conpri si ng: |deﬁéntynqgoatlEEaduspDSEﬂlXéarebﬂt amdan injection nold,
wherein the at | east one fixed VegtgF%té §pgﬁ@i f§99hétﬁ?@8 ahgt he parting

line of the mold; surrounding §&f SheTFi XEdTvent - an encl osed
area; and applyaggpgsgacgynbk@eﬁaldremcba$ddoatea seorface of said main

body to said recessed channel of said inner surface and
configured to facilitate application of a vacuum

pressure upon a number of vents contained within said

injection mold.

9. A method for vacuuw assisted venting of an
injection mold, sald method comprising:
identifying at least one fixed vent in an
injection-mold, wherein the at least one fixed vent is
separate from a vent at the parting line of the mold;

surrounding said at least one fixed vent in an

enclosed area; and

applying a vacuum to said enclosed area to

produce a vacuum pressure upon said at least one fixed vent.

10. The method of claim 9 wherein said surrounding
said at least one fixed vent in an enclosed area includes
surrounding an outer circumference of said injection mold in

said enclosed area.




produce a vacuum pressure upon said at |east one fixed vent. 10. The net hod
of claim9 wherein said surrounding said at |east one fixed vent jn_an
encl osed area includes surrounding an outer circunference of sai d 4 0CT 2004
injection nold in said enclosed area. 0 4 OCT 2004 13 11. The net hod of
claim9 wherein said applying a vacuum-tbd3sai d encl osed area incl udes
applying a vacuumto at |east one venting outlet within said encl osed area.
12. The method of claim9 wherein said enclosed area conprises a nain body
structured to be nmounted around a portion of an outer circunference of
said injection nold and defining a generally circular opening-therein. 13.
The nmethod of claim9 whelkin Shedmesheodosddcardm Somrarssisn saidi n body

structured to bg%gygﬂﬁgg?d@égﬂﬂﬂbgasgé%boQngﬁog@dp%%}%1ﬁh&gﬂﬂierence of

said injection marn ining a ge y i Tl ar openi ng
therein and i ncapisll nona 4 opasuumate, aa lbastooneurkeatdndqroutinet witiace,
and an outer surface; d said inner surface of said main body
substantial |y abfnt i?@ﬁiéﬁ%goﬁfﬁ?‘circunference of said injection nold.

12. The method of claim 9 wherein said
enclosed area comprises a main body structured to be
mounted around a portion of an outer circumference of
said injection mold and defining a generally circular

opening therein.

13. The method of claim 9 wherein said
enclosed area comprises:

a main body structured to be mounted
around a portion of an outer circumference of said
injection mold;

said main body defining a generally
circular opening therein and including a top surface, a
bottom surface, an inner surface, and an outer surface;
and

said inner surface of said main body
substantially abutting said ocuter circumference of said

injection mold.





