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FI ELD OF THE | NVENTI ON The present invention relates generally to injection
nmol di ng, woaoesnres7particularly to injection nolding SysPemaSaeisN365
pre-assenbl ed nolds that can be installed into a standardi zed, reusable
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or nore nol ding chanbers for receiving the injected material (s). After a
material is injected, the material is typically allowed to set for sone
peried of time, after whi cIFIEDD OFTHEINVENTIONDe i njected. Wen the
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exanpl e, by t ernal |
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fits into the injection nolding system between the injection nechani smand
t he 18j ecti on nmechanism The nold typically includes two separate sections,
each defining a portion of each nolding chanber. One of the nold sections

may be fixedly nmount ed g CRICROENDOICTHEINVENTION®BChI ne, while the
other nold section is fovably nounted within the 1njection nolding nmachi ne.
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sections are in contac
The mold includes one or more molding chambers for receiving the injected

material(s). After a material is injected, the material is typically allowed to set for.
some period of time, after which another material may be injected. When the
molded part is complete, the molded part is ejected from the mold, for example,
20 by externally actuating various ejector components that are built into the mold.
Thus, an injection molding machine typically includes at least an injection
mechanism for causing injection of one or more materials into a mold and an
ejection mechanism for ejecting the molded part (e.g., by activating the ejector.
components in the mold). Conceptually, the mold fits into the injection molding
25  system between the injection mechanism and the ejection mechanism. |
The mold typically includes two separate sections, each defining a portion
of each molding chamber. One of the mold sections may be fixedly mounted
within the injection molding machine, while the other mold section is movably
mounted within the injection molding machine. During molding, the two
30 sections are typically forced into contact with one another to form the molding

chambet(s), for example, by forcing the movably mounted mold section against
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material (s) can be injected into the nolding chanber (s). As known in the
art, each of the nold sections nmay be conposed of nultiple interconnected
nodul es. Wonoexasqgise, as descri bed in published PCT applpcaatse@s/omsaber WO
03/031141 Al (hereinafter referred to as the "Persson PCT application"), a
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nodul e, nidter@dlés)icah betgjecrd iawo tvgawldiagrabdmiser(hnd a gui de nodule. The
first nold section may be fixedly mounted within the injection nolding
machi ne and Asdaswe i theodrt, eaebtof she moldisectieonsinay bemompasadoft he i nj ecti on
nol di ng chine, in which ca the second, nol d secti.an ., be dinto,
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second no 'es Tromeach other during the iInjection nolding process.
The gui geodmedwrm] s dpeibutingirodelepnilen sbconduheld detonjmay diclndeul e, and
the engaging nodule to ensure that they nove in a suitable fashion in

rel at i osecondiimeld mastuleasindejedor mndulfian engagingmodigedandaguadeo di scussed
in U S nt _nunbers 4,274,617, 5,837,086; and,6,.652,263., The ejection
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curved recess at the base of a cross-bar fitted into a slot”in the base
packet . intheonfat withntheeiitsh mal chseeijon it budiz taforwtometamotemald directly or
chamber(s) for the injection molding process. The engaging module, together
with an outer locking means, locks the second mold module against the first
15 mold module and absorbs the forces which act to separate the first and the
second mold modules from each other during the injection molding process. The
guide module supports the second mold module, the ejector module, and the
engaging module to ensure that they move in a suitable fashion in relation to the
first mold section. Multiple-part molds are also discussed in U.S. patent
20  numbers 4,274,617; 5,837,086; and 6,652,263.
The ejection mechanism may include a replaceable ejector plate packet.
Published German patent application number DE10059045 describes an injection
molding machine having a replaceable ejector plate packet that is attached to a
base ejector plate packet by a bolt with a flange that cooperates with a curved
25  recess at the base of a cross-bar fitted into a slot in the base packet.
" The ejection mechanism may. include an actuator that is directly or.
indirectly coupled to the ejector components of the mold and is hydraulically
operated to actuate the ejector components of the mold. In injection molding

machines that do not include a hydraulically-operated actuator, the ejector



indirectly coupled to the ejector conponents of the nold and is

hydraul ically operated to actuate the ejector conponents of the nold. In

i nj ecti orworbaings7dachi nes that do not include a hydraulpczaiskyosopssat ed
actuator, the ejectorconponents of the nold nay be actuated in other ways.
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| NVENTI In accordance with one aspect of the invention, a unitary nold
for an imaadhe.on nni&tltng]ecydieatmlched:pmdﬂnﬂ thé nmlduﬂtazenooﬁblierpc&honn nect ed
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15 . SUMMARY OF THE INVENTION

In accordance with one aspect of the invention, a unitary mold for an
injection molding system is composed of a number of interconnected modules.
Compared to the two-part mold described in the Persson PCT application, a

20  unitary mold of the present invention does not require an engaging module, a
guide module, and outer locking means in order to move and hold two mold
sections together for injection molding. Furthermore, a unitary mold of the
present invention is typically easy to install and remove with little tooling. Also,

'by. pre-assembling the entire mold, all components are protected against damage,

25 and no parts are omitted by mistake.

In accordance with another aspect of the invention there is provided an
injection molding system including an injection molding machine and a modular

mold that is assembled prior to installation in the injection molding machine.
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i njection nolding systemincluding an injection nolding machine and a
nodul ar nold that is assenbled prior to installation in the injection
nol di ng rsiohnev28dre i nj ecti on nol di ng machi ne and t he meCa/tsatsniese®

t hrough standardi zed injection and ejection interfaces. The injection
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typically includes integral ejector conponents that age actuated by the

ej ect i onimectiamasdejethiondhtetficesn mechani sm may be coupled to the integral

ej ector conponents through a qui ck-connect nmechanism Typically, the

i nj ecti on nol dihednieatinnmeolding mwebing typicsilyjoeludes anfactitie efgutiok - connect
mechani sm (e. 9., on,an ej.ector.cla | at.e), .and the nold includes a second
portion mé@'ﬁ%‘s&?}i@kg ﬁ#&w%&%ﬂﬁéﬁ% ’(‘E‘?é‘fa,l €lsRtox companends Bladery . 1 n an
exenps ar ' : ' te af.. L ck-connect nmechani sm
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part dur fhejinjestiooymehiingmmiachéne radudes ofirst iportioh ef ted qeicRaoahesonponent s.
The male part typically includes a floating mechanismallowng the nold to

move r el BISChanisy (g Phjaasisser damp plgtaraand Hee miokh indhedesd sedond ocked i nt o
accordance wi.t h anot her aspect of the
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that is coupled to integral ejector conponents in the nold through a
qui ck-c om‘i‘ég@niﬁﬁtﬁ%mpﬁﬁﬁs Fygsnalgipayt thas engpgest the mate|pairt gTneafenhale pianic| udes a
typically includes a positive locking feature for securing the male part during
c_leplbyment and retraction of the integral ejector components. The male part
15  typically includes a floating mechanism allowing the mold té move relative to
the injection molding machine when the mold is locked into the injection
molding machine.
In accordance with another aspect of the invention there is providéd an
injection molding machine configured to receive a pre-assembled modular mold.
20 The injection molding machine and the mold interface through standardized
injection and ejection interfaces.
The injection molding machine typically includes an active ejection
mechanism that is coupled to integral ejector components in the mold through a
quick-connect mechanism. Typically, the injection molding machine includes a
25 first portion of the quick-connect mechanism (e.g., on an ejector clamp plate),
and the mold includes a second portion of the quick-connect mechanism (e.g., on
a clamping plate).

In an exemplary embodiment, the first portion of the quick-connect

mechanism comprises a male part, and the second portion of the quick-connect



first portion of the quick-connect mechanism (e.g., on an ejector clanp
plate), and the nold includes a second portion of the quick-connect
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ej ection interface. The standardi zed ejection interface may. include a
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'njection gold IV\;}&’\ H&gga[f ?njector components in the mold. The plate includes a first
portion of the quick-connect mechanism for cooperation with a second portion of
15 the quick-connect mechanism in the mold.

In an exemplary embodiment, the first portion of the quick-connect
mechanism comprises a male part, and the second portion of the quick-connect
mechanism comprises a female part that engages the male part. The male partis
positively locked into the female part for deployment and retraction of the

20  integral ejector components. The male part typically includes a floating
mechanism allowing the mold to move relative to the injection molding machine
when the mold is locked into the injection molding machine.

In accordance with another aspect of the invention there is provided a pre-
assembled mold having a plurality of modules interconnected to form a unitary

25 mold for use in an injection molding machine. The injection molding machine
and the mold interface through standardized injection and ejection interfaces.
The plurality of interconnected modules includes at least a first mold module

defining a first portion of a mold chamber and a second mold module defining a

second portion of the mold chamber. The mold may also include a support



when the nold is | ocked into the injection nolding machine. I n accordance
wi th anot her aspect of the invention there is provided a preassenbl ed nold
havi ng a wbun@li286750f nodul es i nterconnected to form a ®ortusegosoedsds f or use
in an injection nolding machine. The injection nolding machi ne and the nol d
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aspect of the jnvention there is provided an injection | di ng, met hod
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i nj %ti%‘r(}gg di ng machine; injecting at | east one material into the nold to
forma de part; and ejecting the nolded part fromthe nold. The

i nj ection nolidiapebraRaEe RatRAtbthBLasPEd of Mieeifvaafoh thaeah pséviadarg zed
injection and ejection interfaces. "A qui ck-connect nechani sm may be used to

coupl e amjeciton weldjrermetmodisivdvingpoiiding & pieeadseorblebhdichdamacidne wi t h
| 0T Ao Shring e mold i an injection toldig machine; IHjecrng at 1635t ond indterial |
into the mold to form a molded part; and ejecting the molded part from the

15 mold. The injection molding machine and the mold interface through
standardized injection and ejection interfaces. A quick-connect mechanism may

" be used to couple an active ejection mechanism of the injection molding machine

with integral ejector components of the mold. The injection molding machine
may include a first portion of the quick-connect mechanism, and the mold may

20  include a second portion of the quick-connect mechanism. Securing the mold in
the injection molding machine may involve aligning the first portion and the
second portion. The first portion may include a male part, and the second
portion may include a female part that engages the male part, in which case

securing the mold in the injection molding machine may involve aligning the

25 female part with the male part.

BRIEF DESCRIPTION OF THE DRAWINGS




may include a first portion of the quick-connect nechanism and the nold
may i nclude a second portion of the quick-connect nmechanism Securing the
nol d in twe 2neg/m@ed7son nol di ng machi ne may i nvol ve al i gniPag/ush@sfoey3ss
portion and the second portion. The first portion may include a nale part,

and the seco ] ! : mal e
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THE DRAW NGSThe patent or application file contains at |east one draw ng

execut eddrawing(spwill Gepresiddd by tle PHicnipanr rqupteshand ppiaitiobtheubl i cati on
with color drawmng(s) will be provided by the Ofice upon request and
paynent nskessary fascessary fee. In the acconpanying drawings: FIG 1 is a
schemati c di alahﬁm showi ng exenpl ar%%ej ection nol ding apparatus in
accordance wiPfiNGACHBBAARG GV IEEE present invention; FIG 2 is a
schematic di . 1 ha. ej.ect | gl di G 1
installed i n%@?@%ﬁéﬁ%ﬁ%ﬁpﬁg%l %ggh(r?r)g\g ﬁgbﬁlﬁg%ﬁgﬁ@%\%ﬁg an

enbodi MeHpapitubhif aBéREante WL bfbodihent & the pres&haipéhiodi agr am showi ng
a first exploded view of an exenplary nold base in accordance with an
enmbodi ment ofFIGh2 ipa sekethatio diagramshowiGg the iefection chelding apgamdusaof showi ng
a second expl oded view of an ,exerrgﬂqlary nol d base in_accordance with an
enbodi mEAE- dingtalleq intoam injesignunelding nrgching i aecopdansgrwith@nagr am showi ng

a first rspective,.view of , an _assenbl ed nold base in accordance with an
ormb i memRD gt Of s Bgsene fHveRtioR,”

FIG. 3 is a schematic diagram showing a first exploded view of an
exemplary mold base in accordance with an embodiment of the present
invention;

FIG. 4 is a schematic diagram showing a second exploded view of an

15 exemplary mold base in accordance with an embodiment of the present
invention;

FIG. 5 is a schematic diagram showing a first perspective view of an.
assembled mold base m accordance with an embodiment of the present
invention;

20 FIG. 6 is a schematic diagram showing a second perspective view of an
assembled mold base in accordance with an embodiment of the present
invention;

FIG. 7A is a schematic diagram showing a first exploded view of an
exemplary modular mold in accordance with an embodiment of the present

25 invention; ‘

FIG. 7B is a schematic diagram showing a second exploded view of an
exemplary modular mold in accordance with an embodiment of the present

invention;



invention; FIG 6 is a schematic di agram showi ng a second perspective view
of an assenbl ed nol d base in accordance with an enbodi nent of the present
i nvent i orvwORDE6/028#5i s a schemati c di agram showi ng a fir #CcTasplosdeseyi ew of
an exenplary nmodul ar nold in accordance with an enbodi ment of the present

I nventi on; ]ﬁg}a &Xp| oded vi ew of
an exenpl arylF‘ir%d%EaArSCh%ﬁd&Eﬁ&g c&{(;%1 ggg{a ?ﬁ%&gﬁgdgﬁeneggj of the present

i nventi aﬁseﬂl@ed%béuﬁr Mﬁﬂ’ﬁta'c@oﬂla@gé AnsaRwinbddament of tHResepasat i ve- vi ew of
an assenbl ed nmodular nold in accordance with an enbodi ment” of the present

I nventi @mverftior; 9 is a schematic di agram showi ng a second perspective view
of an assenbl ed nodul ar nold_in accordance with_an enbodi nent of the
present i nvelGonis a:!ﬁcthenlﬁ[hq élaar@@wbﬁmlmga@pw%m@ﬁsqﬁlmvmomd bei ng

| ower ed int for aIIa ce Wlt

enbotli mBATETY 1@5%5@11& H\?«Sﬁ‘i”i Err}bgdimggﬁgﬁﬁ}q l%fea? gr am showi ng
t he nol sition for i nst all ati on in accordance with an enbodi nent of
the preSent Tnvention; FIG 12 is an enl arged view of a portion of FIG 11

showi ng t he FGITORY scentdtr diggRire shewingtidmbl®bemigdonaiéd intoaheor dance
wi th an enbodi nent of the present invention; FIG 13 1s a schematic diagram

showi ngnhdle sk dot imskedlhtions n admer(é@metwnhahaamb(pdla'n@tm thepoesgahce with an
enbodi ment of the present invention;
invention;
10 FIG. 11 is a schematic diagram showing the mold in position for
installation, in accordance with an embodiment of the present invention;

FIG. 12 is an enlarged view of a portion of FIG. 11 showing the alignment
of the female part with the male part in accordance with an embodiment of the
present invention;

15 FIG. 13 is a schematic diagram showing the mold locked onto. the ejector
clamp plate in accordance with an embodiment of the present invention;

FIG. 14 is schematic diagram of an exemplary male part in accordance
with an embodiment of the present invention;

FIG. 15 is a first perspective view of the male part in accordance with an

20 embodiment of the present invention; .

FIG. 16 is a second perspective view of the male part in accordance with
an embodiment of the present invention;

FIG. 17 is a schematic diagram showing a cross-sectional view of an
exemplary female part in accordance with an embodiment of the present

25  invention;
FIG. 18 is a schematic diagram showing a front view of an exemplary

female part in accordance with an embodiment of the present invention;



FIG 14 is schematic diagramof an exenplary male part in accordance wth

an enbodi nent of the present invention; FIG 15 is a first perspective view
of the neawe 2pew28é78 accordance with an enbodi ment of thecprussesiozdsaventi on;
FIG 16 is a second perspective view of the nale part in accordance with an
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of t he WiBSAUMbOAIRAEHIT; the Greskdt rsvemtipohenat i ¢ di agram showi ng a
cross-sectional view of the fermale part aligned with the l e part in an
unl ocked posFI3.@A,is aschemotiddingsami shovangenpriapesihie ‘dﬁ%?fgt?‘ﬁ nt

invention; FIG 20 is a schemajjc diagram,showi ng a perspective view of the
mal & parart and the éemaledpart pagpedin d»8HC eﬁmoaﬁﬁroaﬁked position; FIG 21l is a

schematic di .show n F 0SS-S | ; ' : art and th
nal e p?rft in@'ﬂdﬁ@&%%@?ﬁf ghag%.?n%l %c%é'\g?l anccr\e%% (ﬁfogtﬁbglrﬁ)fvggﬂrr}genf of the ©
presente boyent ond fildGnaklpds$ ifa $6dreEBidsttich, afhacarelanve agtteark i r st

perspectel ve @l ew o(% tehea%g%alé %art % t he malae part in a | ocked position,
I N accosABoEEnhE oF the prefeedinesnttioof t he present invention; FIG 23 is a

schenati c di agram showi ng a second perspectjve view of the f | e part and
the mal e par¥IG.R2ds asckeaahe diagram Shqulﬁé@@@%ﬁﬁegiﬁ%ﬁg% maﬁt of the

B;?Eogggﬂelrx&\ég \%}algc,);r&} "czllfq?@afellpeilr% i a?g&%ﬁaﬁci)s?ﬁgril,alﬂra%%@gﬁ% Deifadh ' TSt
embodiment of the present invention;

FIG. 23 is a schematic diagram showing a second perspective view of the
female part and the male partin a locked position, in accordance with an
embodiment of the present invention;

15 FIG. 24 is a schematic diagram showing a first perspective view of the
quick-connect mechanism with the ejection actuator in a deployed position, in
accordance with an embodiment of the present invention;

FIG. 25 is a schematic diagram showing a second perspective view of the
quick-connect mechanism with the ejection actuator is a deployed position, in

20 accordance with an embodiment of the present invention.

FIG. 26 is a schematic diagram showing a first perspective view of the
mold base in an open position with two molds locked onto the ejector clamp
plate, in accordance with an embodiment of the present invention;

FIG. 27 is a schematic diagram showing a second perspective view of the

25 mold base in an open position with two molds locked onto the ejector clamp
plate, in accordance with an embodiment of the present invention;

FIG. 28 is a schematic diagram showing a side view of the mold base ina
closed position with two molds locked onto the ejector clamp plate, in

accordance with an embodiment of the present invention;.



qui ck-connect nmechanismw th the ejection actuator in a deployed position,
I n accordance with an enbodi nent of the present invention; FIG 25 is a
schemat i cwoi2agvegs’showi ng a second perspective view of trhe/usadsk2sennect
mechanismw th the ejection actuator is a deployed position, in accordance

wi th an enbodi .0of the present invention. FIG 26 is a hemati ¢ di agram
Showi ng a1 E 098p stRrpBLS AR am FRang P HaEetye WivapEResiad Ton with
two nol t.0 L& i t [ i4.h. an

eboc mene o trpen (st SHAERRD shoRoded! hio' BRERILARAS pENER | i ng
a Secon%@@fﬁﬁ@%ﬁaﬁie@iﬂb@cﬂirﬁ&ﬂdmh@Ffé%éﬁtirﬁreﬁﬁoﬁPen position with two

nol ds | ocked onto the ejector clanp plate, in accordance with an enbodi nent
of the preserfHfIG. B0énaisdemBtiGdiggamsslowveinigenpetispedivgviam ahibeimglda si de
view of the nold base in a closed pgsition with two nolds | ocked onto the

ej ector Rasgipasiesed position xaHyane malidecked arpdbe sisstorslampelpteansht

' tign: . FlG . 29.i tic,.di howi ti ' f th
ol o basHesFCART bl G iosTow i Pl T dB bBatE i e o ector cl amp
pl at e, Iéin%m‘%ﬁ%%%:?g A isvedirent of the present invention; FIG 30

Is a schematic diagra owm ng a pefspective view of the nold base in a

cl osed posi t iKIG. Bl if1a etleeriintie diapghecshoitiagtdBrstjpetdpectiot i@y pf diee and the
second nold omtted to show the nmale part, in accordance with an enbodi nent
of the mjetionmeeharrsiarpsiiogd off-dester anchaligneadcwithdhe anolding\mgnber i r st
per spect.ive view of .the ejectj.on rrei:aani sm positiqned off-center and

al i gifed HiacrPRAqEC t A€ glentQ CBVERHANan enbodi ment of the

P oaet | ve HIEOBD ifh ehelfiali® dfhetainife A9LAT ARG HRF TP e
al i gned gjédridnt MechaNisinSostheRBbff-center and aligned with the molding chamber

in accordance with an embodiment of the present invention;
FIG. 33 is a schematic diagram showing a cross-sectional view of the mold
15 and mold base with the quick-connect mechanism engaged, in accordance with
an embodiment of the present invention; and
FIG. 34 is a schematic diagram showing an enlarged view of the engaged

quick-connect mechanism shown in FIG. 33.

20
| DETAILED DESCRIPTION OF A PREFERRED EMBODIMENT

In accordance with embodiments of the present invention, an injection
molding system includes an injection molding machine that receives, or is
25  outfitted to receive, one or more full-assembled injection molds. The injection
molding machine typically includes an injection mechanism for injecting one or
more materials into the mold and an ejection mechanism for ejecting a molded
part from the mold. The molds preferably interface with the injection

- mechanism of the injection molding machine through a runner clamp plate that

-10-



I n accordance with an enbodi nrent of the present invention; FIG 33 is a
schemati ¢ di agram showi ng a cross-sectional view of the nold and nol d base
wi t h t he woi20é6/28678ect mechani sm engaged, in accor dance Peirtus2es/oeesbddi nent
oflthe present invention; and FIG 34 is a schematic di agram show ng an
enlarg | | 33.

Al Lo BIERA IR R B TR S BBRER ERATRE ST el

enmbodi gl withfthe kfecHbagAethanise of iteninjenidmmnebdingmachiede tlaragdt &nm i ncl udes
an injection nolding machine that receives, or is outfitted to receive, one
or ror ejdottd clasyeplate dThejemersiampipate anebthergiedter dammplategamie hi ne

typi cal_lé3 I ncl udes an i ?j ection, mechapismfqr,. injecting one or nore

, n

mat er i dntegralmMpRNeRs of thRinigrtiondRPIctis ¢ ShfregPR¥Afhg a nol ded
part fromthe d., The | d ferabl.y i r; « W t k.0j.ection
rrechanicgm%cfn %h?%jaé%?th%‘%ﬁ?’gﬁgtﬁlﬁﬁr\{%%ﬁl}{#gﬂ%ﬁr%%%“ﬁgértgoﬁl n%‘r%l(lil: np plate
thatin a hﬁ;r%f Y Dr T 18R | terial to

t he mﬁ-ﬁ&%ﬁgewffﬁ!'}?ﬁiéei?’%m | lr?@én%%%ani s]m ofr'Ct ﬁgﬁ?rllj e&qipggé%%?ng machi ne
t hr ought vavivéeisaltiarthet #iey dahdheerfatbevith nelds bhaing diffdrentainternbk ej ect or
clanp plate can be integral conponents of the injection nolding machine or
can be geopmtnies andindudetstandead runsentnd ejiestioninteriasesbetavaendhsl | ed in the

i nj ecti,on nol di ng,. machi ne. The .runn clanp plate and the ejector clanp
pl ate dPECEP%F%ng‘T‘%m%E‘?%?%‘theWﬂ%at they can interface with nolds

neirs 9 11 S AR MEBRE 62 B oo e, |
pr ef er riggludiiie dheRtfertarhPpliteesethel { élamp platy)iiy Bissdledmpid thase,
including the runner clanp plate and the ejector clanp plate, is installed
into t Hejectippanolsiinguiathing foxahiaieingomoldse éTha rymesicnp Paterisinner ¢l anp
plate It?fpically attached to a fixed machine plate of the injection molding machine, and
the ejector clamp plate is typically attached to a movable machine plate of the
15  injection molding machine. The mold base can be configured to support one or
more molds at a time. For example, the mold base can be configured to support
one, two, four, or eight molds simultaneously. When installed into the injection
molding machine, the mold base can be considered part of the machine as
opposed to part of the mold.
20 In preferred embodiments of the present invention, the molds are
modular, and include a series of interconnected modules or plates. In a typical
configuration, each mold includes, in order, a cavity block that interfaces with
the runner clamp plate and includes various geometry-dependent components
for the molded part, a core block that includes additional geometry-dependent
25 components for the molded part, a support plate to provide added stiffness to
the core block, a return housing plate that includes components for ejecting the
molded part, and a clamping plate that interfaces with the ejector clamp plate.

In preferred embodiments of the present invention, a quick-connect

mechanism is used to couple the ejector components of the mold to an ejector

-11-



[ [ [ he injection nolding
ttached to a fixed nachine plate of t
;ggkfﬁglyaﬁd the ejector clanp plate is typically attacgeg to(gmgg;gble
nachine’pWeuammn&WBe i nj ection molding machine. The nol @#C HH?% e L d
configured to support one or nore nolds at a tine. For exanple,

T e\ Ao AR . Brdhdot ebne, che i
base canisslavissi damealpiicludes a&i‘@oﬁ@&?&{(ﬁl\/e t@gggﬁ%ﬁ%g a?t%é)e er_SUI ar,
e TS TAAEC L oo L
R e T S TCACAER T R
commonengd o kol FAS ARk, SOCS LA ot ncl Uoes add onal

provi de mott (typidallinessedtor Eﬁ?ﬂéﬁ% ESBLO&?IE% agg&g&gé%%ﬁn pl ate that

i ncl ud onponents for ejett |Ye&ERHi ng pl ateht hat
es ¢ f
:Ef e;Jf ad@én}ggmftnts,m@eejfﬁaﬂzﬁn eéspRsE tahfovehieritio? RS fe,gﬂ? §gr‘q3)d L tg‘eent s of the

X . e the ejector
Comone X6 bl homicpmmmtunmiv ekt ol o
el L T e K
4 S ORS00 O I8 o S o 1 <1
ey el b ot b B R U AR
corponsted eyt niye s ectcrmeratini 09,08, 841 | e
| otk ng R SReF SR YAt iR e i tietapspondiengheaialt olodkannel | n
the mal gnio the ejector clamp plate (e.g., to aid in aligning the mold with the runner

15 clamp plate). The quick-connect mechanism typically includes an automatic
release for releasing the male part from the female part following retraction of
the ejector components. Once the mold is positioned onto the ejector clamp
plate, the mold is typically secured with a number of bolts.

FIG. 1 is a schematic diagram showing exemplary ejection molding

20 apparatus in accordance with an embodiment of the present invention. In this
example, two molds 3 are installed between the runner clamp plate 1 and the
ejector clamp plate 2. The runner clamp plate 1 includes a runner system 6 for
conveying injection molding material to the molds 3. Each mold 3 includes a
cavity 4 coupled to receive injection molding material from the runner system 6,
’5 and also includes an ejector mechanism 5 that is activated through the ejector
clamp plate 2. As discussed above, the runner clamp plate 1 and the ejector
clamp plate 2 can be components of the injection molding machine or can be
separate components that are attached or otherwise installed in the injection

molding machine. For example, the runner clamp plate 1 and the ejector clamp

-12-



part, so that the nold |l ocks onto the ejector clanp plate when the nmal e and
femal e parts interface with one another. The qui ck-connect nechani sm

t ypi cal | ywonodeudessa fl oati ng mechani smthat all ows for Ppooxso®sio2sss t he
nold relative to the ejector clanp plate within predeterm ned tol erances

when t he d is |ocked ontao the ,ejectar I €..0: . 0t aidin

al i gni n%lag‘“)f[': C%F’ﬁ CRPHPTER, &Lﬁ]’ﬁ@ﬁi«?ﬁi%ﬁ‘%%ﬁgﬂﬁ‘?ﬁé@}"qﬂ?‘?ﬁl‘%ﬁﬁect nmechani sm
t ypi Calﬁ%l&i‘ﬁ 'fﬂgﬁ%f‘?n automatic release for releasing the nale part from
the femal'e part following retraction of the ejector conponents. Once the

nol d is posiFI®ed athendafie ddgahoshevaipthel géctiontheldmp dpipardtupiogal |y
secured with a nunber of bolts. FIG 1 is a schematic diagram show ng

exenpl aFYs.d] isstalled int alh ingectizpamaldingimadioe inlassedandewith aanbodi nent  of
the present invention. In this exanple, two Idsgf are instafleji]ed bet ween

t he °r un@fBPodiBaRt of the Present dnyendiog). %rfurmeag%%l? el 1s afachethi® ¢l anp
plate 1.includes a runpner .system6 for..conveyi 1) ect.i on, nol di mat eri al
Do t he frstuieshine it ok e ity sacla g siactide? (L dettor sler E148 2

i njecti | | ; ; d?ﬁ% | ncl udes an
ej ect orﬂ‘%ec gﬁ??‘?hagﬁ{)ﬁ%l@hﬁc% f)/faaf?e e%llt)ltB ﬂ?%ulglxe%%lﬁglrg?lect F?Agﬁg‘rsp plate 2. As

di scussaéted ey gold$8 atefiedllecd @ thé gjeetol cktiptpisted), ded mioldd 3iege pl ate 2 can
be conponents of the injection nolding machi ne or can be separate

conponemoyedtinto eordacttwib theiremnestdhamy plate hiy aylieder 1 thasis atfasbetlon

Cl alfpp! Bagh g P56 120 GHU Sobing Tafediab SR LES T dised Pahe) nro | he
i njecti | ' : . ' schemati ¢ di agram showi ng t he

ej ecti oﬁ@r%?%%\%% pargglpﬁg n@kglll—cfléuh%?nst alled into an injection nolding
machi ne in apgRlisaRs&l )ﬂ)@\h&,Mﬁ%@ﬂ@ﬂ@ﬂﬁOdﬁb&tﬁ@Oﬂﬂ%ﬁ%&ﬂtﬁﬁ&@ﬁﬁ&&- The

runner clanp plate 1 is attached to a fixed machine plate 8 of the
i nj ect i the mmingt cpapplate @ antihthe ejestendamipaplatepl areecc@nponents of a mold
base that is installed into the injection molding machine. FIG. 3 is a first
15 exploded view of an exemplary mold base 100 in accordance with an
embodiment of the present invention. Among other things, the mold base 100
includes runner clamp. plate 1 and ejector clamp plate 2. The runner clamp. plate
1 is typically mounted to a fixed plate of the injection molding machine, while
the ejector claim plate 2 is typically mounted to a movable plate of the injection
20 molding machine. The ejector clamp plate 2 is allowed to move relative to the
runner clamp plate 1 along rails 97. . In this example, the ejector clamp plate 2 is
configured to support two molds, and therefore the ejector clamp plate 2
includes two male parts 19 (described in more detail below). The male parts 19
are coupled to an ejection mechanism interface 96 through which the male parts
5 19 are operated by the injection molding machine. FIG. 4 is a second exploded
view of an exemplary mold base 100 in accordance with an embodiment of the

present invention. FIG. 5 is a first perspective view. of an assembled mold base

100 in accordance with an embodiment of the present invention. FIG. 6.isa
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Is attached to a novabl e machine plate 10 of the injection nolding nmachine.
After the nolds 3 are installed onto the ejector clanp plate 2, the nolds 3
are novedwonv@/eestsact with the runner clanp plate 1 bypcyluseasn2isthat is
attached to machi ne base 12. Injection nolding material can then be

above, THOPY BETE Etan e e RSBl Bt Pilene T Bncr ol arp

plate ]erﬁﬁgdfrﬁéltﬁéﬁﬁEﬂreéér@%rggi 2 are conponents of a nold base that is

installed into the iInjection Ing machine. FIG 3 is a first exploded

view of an exedidcsyedBbsyd)as prefbftetiensiscdintiane of tHel pregdntanbesiiisgnt of the
present invention. Anong other things, the nold base 100 i ncl udes runner

cl anp phhetmaoldsard mpdutaprarc imchids aserics. of thtercammestedoinaduled et plafesi s

L heSe; cbbe el ars predeiabhy pie-REAed 50 Aoth Pegrierama spRoemates of tne
ol at i VB B et BARE PR e B E RS e h P ol By netfe B St ER AN o, the

o) et or R B e e R e o ot oI ¢ et |

bel ow) .mohtcomipeneat.t BIGLY Adjser swheplatid diggeiin ehewingda fi bl vivier face 96
through which the male parts 19 are operated by the injection nolding
machi neof a0 exemplasy snedidenthadst gl isdedordanae afithhan endipglianent nbtle base 100 in

oo e AL ARSI o Oy i RreseDls NGB o0 16 P s 2 T
oS! Ly BT B o SRS R BROST 1 o
pr esentddpereivht eBmpdnetlisSiow Siseehodde Partt A cBrehioek ¢4 testineiuaret s of the
present invention, the nolds are nodul ar, and include a series of
i nt er cadibtiveal gerueEy-depepHeaniecomponents for the molded part; a support plate
15 to provide added stiffness to the core block 14; a return housing plate 16 that
15  contains components for ejecting the molded part, including a retainer plate 99
and an ejector plate 98; and a clamping plate 17 that interfaces with the ejecfor
clamp plate 2. The clamping plate 17 includes a receptor (female) part 18 for the
quick-connect mechanism. The female part 18 is coupled to the ejector plate 98
for actuating the ejection mechanism. FIG. 7B is a schematic diagram showing a
0 second exploded view of an exemplary modular mold 3 in accordance with an
embodiment of the present invention. FIG. 8 is a schematic diagram showing a
first perspective view of an assembled modular mold in accordance with an
embodiment of the present invention. FIG. 9 is a schematic diagram showing a
second perspective view of an assembled modular mold in accordance with an
5 embodiment of the present invention.
The procedure for installing a mold into the mold base is now described.
FIG. 10 is a schematic diagram showing the mold 3 being lowered into the mold

base for installation, in accordance with an embodiment of the present invention.

The ejector clamp plate 2 includes a male part 19 of the quick-connect mechanism
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The nol ds are preferably pre-assenbled so that the unitary nold can be
pl aced into the nold base. Anong ot her things, such pre-assenbly helps to
reduce t hwol2ndsai2sdéteod of damage to the nol d conponents aoa/ush@sloedses i hood
of omtting a nold conponent. FIG 7A is a schematic di agram showi ng a

first expl.oded view of | Q) wth an
erbodi AR TAPHES PleBinp LG oA B PRIIS bl M BRAGLESRER ",

| ncl udggechriith! Yo Bi0 BtarkPld 1IBE nidiAS A BE ititilled Mpovaimghes| amp pl ate 1
and i ncludes various geonetrydependent conponents for the nolded part; a

core blgrekioldly iatalledshiadés FEAAIT isenadhegedivelingrate shoddng thonmddént s f or
the nolded part; a suEpgrt plate 15. to provi_r&] added stiffness to the core

bl ock i poaitiaet forinstelliationy ipkae@rdagce wath ap g %@H@Bﬁﬁéﬂ@@%@%@? ej ecting
th | ded t . includi i lLat.e 99. ap i ect | ate 98: and
e v Tha Fnalapark ipf EaBoly Bif ey BR PR mhf gt 19685 T "
| i | 7. incl - t

Cureh. Mt np it MG 1D RR R larb b ERF O BBt GG
98 for s%wﬁgitﬂaaﬁ ghe6t {HTeRIO PRSI withGhe Aile padt BENEIGIIBGs di agr am

showi ng a sectond expl oded view of an exenplary nodular nmold 3 in accordance
Wi t h ancheiadickisgranf shidweing theenold Slenkedamto Fhajestorslampgdaterdat i ¢ di agr am

showi ng_a first perspective view of an assenbl e ul_ar | d in accordance
wi t h arOremdwimelst 3 &f pesidopgdenia theRjegier @ﬁmw’d@tggd‘i’%“%ﬂgn%h%& 0 di agram
show ng a second cti.ve vi.ew of;an,assenbl ed nodular nold in
ac%rd%?ﬁg%%ﬁngﬁ%ﬁg %ﬁ?rﬁlﬁﬂm'uglag?g'sent invention. The procedure for
nstal ling apgohilid phe 191 R AnRAsey hicRauriReckbRshisk Gnole s a

schemati ¢ di‘agram show ng t no eing lowered into the nold base for
i nst al | @dstABedi FI@CLOE dahanatit Hingtaneabadexenplary mhdle pare$@int i nventi on.

The ejector clanp plate 2 includes a male part 19 of the qui ck-connect
mechaniawarndhrichavitio b esnbasimens of thepresenrbBysatiPig Areragother things, of t he
qui ck- % gigxemgite part 19 includes a bottom portion 21 and a top portion 22. The bottom
15  portion 21 connects to the ejector clamp plate 2. The top portion 22 includes a
narrowed channel 23, defined by a head 24 and a body 25, for engaging the
positive locking mechanism of the female part 18. The bottom portion 21 and the
top portion 22 are loosely. interconnected at 26 so that the top portion 22 can ‘
move or “float” relative to the bottom portion 21, thereby allowing the mold 3 to
20 move felative to the ejector clamp plate 2 within predetermined tolerances when
the mold 3 is locked onto the ejector clamp plate 2. FIG. 15 is a first perspective
view of the male part 19 in accordance with an embodiment of the present
invention. FIG. 16 is a second perspective view of the male part 19 in accordance
with an embodiment of the present invention.
25 The female part of an exemplary quick-connect mechanism is now
| described. FIG. 17 is a schematic diagram showing a cross-sectional view of an
exemplary female part 18 in accordance with an embodiment of the present
invention. Among other things, the female i)art 18 includes an opening 27 for

receiving the top portion 22 of the male part 19, positive locking posts 28 for
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mechanism In this exanple, the nold 3 will be installed above anot her,
previously installed, nold. FIG 11 is a schematic di agram show ng the nol d
3 . in pospt2o@wn28es i nstallation, in accordance w th anpremhsdioseed3edf the
present invention. The fenmale part 18 of the nold 3 is aligned with the

| | : 1S . f
mal e p%ag%@hetda@rcﬁb@&Eﬁamqélezs}bfmh@hfalé g?ﬂ%é&aﬁaﬁé&o%ﬁg%@ﬁ' ew of a

portio 11 show ng the alignnent fe part 1 t he

nal e pdnterfidde 9Gltkat it Juithepacteti enmin loy. theagaknpabditd dephe; afd detdadtocked ont o
the ejector clanp plate 2. Once the nold 3 is positioned onto the ejector

cl anp psedtionyctivgbr 80.2Wherethesmdle part &8 ig locked intolthe Semale partdf suchr cl anp
Fleocr i hat therRositiue oekisinant 20 CGBaE S WA GHeR ABRIGR35, Aod Boshab oho | -
250, IR0 Sl ol 0 ZROREAE il A R o1 b 1o
el Lasp iR heHaRp s, The Sidcln LA S ST SLP e eiccifr R e L D1 22
engagi npenhsidpand id wsed wodépigy mmdhetiasnthefejdcber platefor dpastinglthe The bott om

portion 21 and the top portion 22 are |oosely interconnected at 26 so that
t he topnglsted; part fome the mold. BIG: 14 isatschemiaticidjiagram shewing a ftantor ti on 21,

PR P L TR R R G A IR et S
cl ggp By §e§1t§n¥|é:ﬂtﬁ')n. 1 O%t%f&réd@ bo%hﬁa@éftﬁs#a\fé&wt%v&ﬂ&@ﬁ%part 19 in

accordance with an e I ment of the present ifnvention. is a second

per spegbimate AR W6 a kE@rARevideathht konimefGallfaraibie Hona M. evialigd ment  of
the present 1nvention. The femal e part of an ‘exenpl ary qui ck-connect

mechaniMekasiskoAPoefBorahdiiveddrG. 17 is a schematic di agram showi ng a
cross-sect] %lq%lrdgri. o o(c):lf< the ejector mechanism of thé injection molding machine
with the internal ejector components of the mold 3, the male part 19 is engaged
15  with the female part 18. FIG. 19 is a schematic diagram showing a cross-sectional
view of the female part 18 aligned with the male part 19 (and, more particularly,
with the top portion 22 of the male part 19) in an unlocked position, in
accordance with an embodiment of the present invention. FIG. 20 is a schematic
diagram showing a perspective view of the male part 19 and the female part 18
20 aligned in an unlocked position. FIG. 21 is a schematic diagram showing a cross-
sectional view of the female part 18 and the male part 19 in a locked position, in
accordance with an embodiment of the present invention. FIG. 22 is a schematic
diagram showing a first perspective view of the female part 18 and the male part
19 in a locked position, in accordance with an embodiment of the present
5 invention. FIG. 23 is a schematic diagram showing a second perspective view of
the female part 18 and the male part 19 in a locked position, in accordance with
an embodiment of the present invention. FIG. 33 is a schematic diagram

showing a cross-sectional view of the mold and mold base with the quick-

connect mechanism engaged, in accordance with an embodiment of the present
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exenplary fenmal e part 18 in accordance with an enbodi nent of the present
I nvention. Anong other things, the female part 18 includes an openi ng 27
for receiwOngoditgs7sop portion 22 of the nmale part 19, pesirtise@sioousks ng

posts 28 forengagi ng the narrowed channel 23 of the male part 19, and an

' . ' f 95 .that is furth t ed on by.the male part
T0 T o etV it FIG ke SreRRts Fagt e BoWEE aRRlr et Vi Bf i t 19 1 5

| ocked i r=Tng r S t. t sitive | ocking posts 27
engage tﬂ{e@ araf%l&glg‘aéﬁ%ﬁ%e e%%,n‘ Ehw&g‘dnﬂeb?gt he top portion 22 }s 5
recei ved w t himofiamd efecéhel Mokt fwrml@mag,r&@qﬁam1 pf erface 95.
The ej ection actuat or %0 I s-coupl e%&ftto the ejector plate in tze nol d, and
i s used pushiebloowaad dyrthe epction meedhiaaisno of theainfection rapkiihg gachivee, Mol ded
part fromthe nold. FIG 18 is a schematic diagramshow ng a front view of

an elenpVRISh indmgn apspstdepdoymenteloiheiresioniaciiatar 3dwithessjectof ht h? pr Fsent
[ ion. | f d [ t f ot t.invention, the female
par ¢ 18 FmBOREHGrflAEG 0B Hoia 0k 1 wbisHtts P g P VRS 8 FRFbm M er
Mekani . t ctor LSm o
theaimnjTS Qgﬁlﬁgﬁa{%ﬁﬁﬁ’}fmc ' E%-S\élﬂ}l&tl% gfgéclhn gbﬁg}lﬁheﬁ%gce%ﬁmgo%”%éﬁ? Q i “the
mold 3, 4 ngll@rbd Rition) $n hEcRAIAGLHithi érhethSdfrﬁ@iW&tR@rg’rfeQ&t ifveatigh? 1S a

[

schemati c agram showi ng a cross-sectional view of the female part 18
al i gned K4 B5tihe soisdrsatpadiagtam(sheayinger secpad pecageativy view of théguickp porti on
22 of the male paﬁt 19) i‘tﬂtﬁn unl ocked position, in accordance with an

i

embodi nernset msshapisiawithithe glectigh ackator Hisiasdeployed pasitionditagr am showi ng
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view of jshenh@paly thakjeckBn 2RELHaME TR %@ﬁﬁctﬁ%ﬁtﬁﬁ@gﬁ?ﬁ%@%\&%@ét lon, in

accordance with an enbodi nent of the prese '

IS a
schefmat iposiieglakirghizaturg of the fahaleqraptl tanses Vhewection heruhar@osotas t 18

and the rg?rlagte%?rcﬁereby retracting the ejection plate in the mold. The female part 18
15 typically released the male part 19 automatically when the male 19 is fully
retracted.
As discussed above, the runner clamp plate 1 and the ejector clamp plate 2
_(and therefore the mold base 100) can be configured to support one, two, or more
molds. FIGs. 26-30 show additional details of an injection molding system in
20 accordance with an exemplary embodiment of the present invention in which the
mold base 100 is configured to support two molds. FIG. 26 is a schematic
diagram showing a first perspect}ve view of the mold base 100 in an open
position with two molds 3 locked onto the ejector clamp plate 2, in accordance
with an embodiment of the present invention. FIG. 27 is a schematic diagram
25 showing a second perspective view of the mold base 100 in an open position
with two molds 3 locked onto. the ejector clamp plate 2, in accordance with an
embodiment of the present invention. FIG. 28 is a schematic diagram showing a
side view of the mold base 100 in a closed position with two molds 3 locked onto

the ejector clamp plate 2, in accordance with an embodiment of the present
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19 in a | ocked position, in accordance with an enbodi nent of the present

I nvention. FIG 23 is a schematic diagram showi ng a second perspective view
of the fewal2zeoqasd’s18 and the male part 19 in a | ocked poFius2@s/029365
accordance with an enbodi nent of the present invention. FIG 33 is a

hemati.c _di how +.Sect i | . vi f t | d apnd ld Db
i th the EnERRo RGeS idesasmaic ofigeiun SRt & BETRRRCEVGM 1 8 Birbod rrent
th Bofifiect friceties o2dF . ment
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ej ect thaaff) gtk BahlactsRMANEViPAA emboditeBbL AP esd inFeRtiSRCHIE Or war d

by the ejection nechani smof the injection nolding machine, which in turn
causes d¥pisaysohematic dihgrean showimg a persgieotiva@ien af thenejlé duse 1@Mimonent
interface 95, FIG 24 is a schematjc_diagram showing a first perspective

vi ew’of ¢lpgedippsitionarith onemaeldahioskedionto theeejester el platedrad tBe in a

depl d i,tion, i d i t h mbodi t of t t

pihcp e SR R gt AT AR T Nk SN
of the %&hﬁ@ﬁﬂ@ﬁ%ﬁtﬁ@?@éﬂgﬁ@%@ﬁeﬂ%ﬂhe ej ection actuator 30 is a depl oyed

posi tion, 1n accordanc odi ment of the present invention. \Wen

the mal e partA#Rr Hse ARilldPatcSisRYleli iR the RGédth Meldiagifisetahethe i nj ection
nol di ng machi ne, the positive | ocking feature of the fenale part 18 causes

the ej eamiobdingonaterial a0 be injedtedrinta thetradldst Aheabgteriad isadlowerd tdisetej ect i on
Tkl ek RS, 82 PPl savettle el eypert 15
et S Ryt 2 a8 R, et A Rl Bl T2,
Shan, e smaly sl bl muiCas LA ol conce
machine includes a hydraulically-operated injection mechanism that forces the
ejection mechanism interface 96 toward the ejector clamp. plate 2 and hence
15 forces the male part 19 to extend outward from the ejector clamp plate 2. The
extended male part 19 in turn act upon the ejector component interface 95 of the
female part 18 to deploy the ejection actuator 30 to actuate the ejector
components of the mold.
One general problem in injection molding systems is deformation of the
20  mold caused by the force of the material as it is being injected. Such deformation
typically depends on, in part, the size and placement of the opening of the
ejection mechanism located in the return housing plate 16. Therefore, in
preferred embodiments of the present invention, the molding chamber(s) and
related components, such as the ejection mechanism in the return housing plate
25 16, are placed off-center and are substantially aligned. This alignment of the
ejection mechanism with the molding chamber(s). generally allows the size of the
opening to be reduced, which in turn helps to reduce the amount of deformation
during injection molding. FIG. 31 is a schematic diagram showing a first

perspective view of the ejection mechanism positioned off-center and aligned
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nol d base 100 is configured to support two nolds. FIG 26 is a schematic
di agram showi ng a first perspective view of the nold base 100 in an open
posi ti on wot2hodrozes780l ds 3 | ocked onto the ejector cl anpPplratseocz/02936s
accordance with an enbodi nent of the present invention. FIG 27 is a

schemat hﬁtl?'ﬂﬁﬁh%!ﬂiﬁ?%ﬂaﬂ%e@. FRG OFLisRedhRAtt VBaki@WsRbwifea BB chdase 100 in
an open position wth two nolds 3 | ocked onto the ejector clanp plate 2, in

accor dapesspectite @ieve ob e efertiorofmechanisnrepesitioned efft-cemter dridalig@ed s a
schemat 1 c di agram showi ng a side view of the nold base 100 in a cl osed

posi t i owith the mabdimg] arodihedjesteoplatrokihesjention maghastismds 2, i n
accordance. wi.t h an enbodi nt of .th resentinyention. FIG 29 is a
schermt PEetgrakly éﬁﬁgﬂ%mﬁﬁa%‘%%?b‘ﬁ@eeu% %{/608¥S'the nmol d base 100 in a

I d it j t A i late 2, i
ccoor dance wit Tholfif BeBed Bl uhitelfE ErABhOO BE FliBELBn P 212 20 11

schemat pfeclhAGMAR}S ﬂ%%l&afew&@&iaﬁepm?%@faﬂm c@opaaﬁlplﬁﬁté,n a

cl osed position with one | d 3 | ocked onto the ejector clanp plate 2 and

t he secaltdrmativelpthd pedions of toewqtiivk-cminecparechdsism coudd berldeateé with an
enbodi ment of thetﬁéesent invention. After the nolds are installed in the

i nj ect i elsendlede ay thameldand the ipisrdpR golding maching Fos exapmleddei nto the
nol ds. The.material is.allowed to set for.sone ipd of ti after which
the mol BRETES ParthrLothe atrrutedmeshanin Sonidbe Bcaled on e riingtol | shed
t hr gugh ' ﬁﬁ?’ﬁcﬁé ],%Qg.ﬁ.[ i o th

r ef g(?jengylgggﬁltb?b .H %&g%ﬁe%{ﬁd{?ﬁdgﬁpﬂfigglﬁ? gnlcm) I r?étﬁrr%?ﬁ?ﬁﬁ%ﬁ% ncl udes a
hydr aul ceald e hieateat @ﬁltﬁmmgi Ielockes hahiusnHehatsdmrineentidieisajcect i on

mechanisminterface 96 toward the ejector clanp plate 2 and hence forces
t he nal &npiged tolthetpositior afithapewionsiof dhe ghickejargtest mechamisyl. at e 2. The
on t

of the. femal Lt §ad lect e pelsrafat b pialFisel SRR RO NP AR R ¢ 1o
€j ector ,ng only one quick-connect mechanism for each mold, alternatively there could |
15 be multiple quick-connect mechanisms for each mold. Thus, the present
invention is not limited to a particular number of quick-connect mechanisms for
each mold.
The present invention may be embodied in other specific forms without

departing from the true scope of the invention. The described embodiments are

20 to be considered in all respects only as illustrative and not restrictive.
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components of the nold. One general problemin injection nolding systens is
deformation of the nold caused by the force of the material as it is being
i nj ect ed.wBuobs/aded76r mat i on typically depends on, in parPCTiuseosiozseand

pl acenent of the opening of the ejection nmechanismlocated in the return
housi ”gVﬂhﬁti&lja‘ﬁn]eg'?&r efore, in preferred enbodi nents of the present

i nvention, the nolding chanber(s) and rel ated conponents, such as the

ej ection mechanismin the return housing plate 16, are placed off-center
and are substantially aligned. This alignnment of the ejection nmechani sm
with t hd nol dimigjectienteoldlg gestemadtdmppeibingns t he size of the opening to be
reduced, which in turn helps to reduce the anount of deformation during

i nj ection moRQ@iRECteN woldmg maghigernght i ¢ di agram showing a first

perspective view,af th jection ani.sm posj t.i gned of f-center and

al i gfledwi th ?ﬁ‘éo‘?%@ﬁam?gdgh%‘ﬁﬁéﬁ?e @?ﬁ@lﬁs@hﬂgﬂ’&ﬂ’i‘ ISR showi ng a
second ReY [ i : 6 j ' i.tioned off-center and
1 gned i Shg e el PERin e ARG IARIAT BAT P RIS Mot G

mechani gtroughptafdkir-ded iﬁ%@@ﬁ@ﬁdnﬁ@&t@nﬁﬁ@erm&b.out_the use of tools. It
shoul d be noted that, while the portions of the quick-connect nmechani smare
preferably |l ocated on clanping plate and the ejector clanp plate,

al terng,‘%i vel y the orti(ﬁas of the quigﬁ-conneqt mechani sm coul d be | ocat ed
el sewhefe on JeSHPR MNGIRG By StenaAccrrHngde glavg hadherein: For exanple, the

macly ne portj £ Lek-c C hani sm coul d. be | ocat.ed on the
run{ryer cl arrpmp%lr\izralfé gh&ﬂ??%ﬁ\}\ll%( %‘ha%gggee’&’tcﬁ‘feﬁ&“a“ﬁ%’ IS O&H‘Fﬁéarﬁfﬁnc k- connect
mechani sm cogetnbRi IREI@dn s il e &8Y Eohpbhests ot , asent

i nvention is not limted tg%gﬁek%%siti bitpRhefit E%artfz‘?g’f{sﬂ%??%chgﬁ

qui ck- covenbantismgehdni sm 1t shoul d al so be noted that, while préeferred

enbodi ments include one and only one quick-connect mechanismfor each nold,
al t er nat i vel {hergjestionagashpnism is coupled to the integral ejector components

through a quick-connect mechanism.

15
3. An injection molding system according to claim 2, wherein the injection‘
molding machine includes a first portion of the quick-connect mechanism, and

wherein the mold includes a second portion of the quick-connect mechanism.

20 4.  Aninjection molding system according to claim 3, wherein the injection

molding machine includes an ejector clamp plate that includes the first portion.

5. An injection molding system according to claim 3, wherein the mold
includes a clamping plate that includes the second portion.

25
6. An injection molding system according to claim 3, wherein the first
portion comprises a male part, and wherein the second portion comprises a

female part that engages the male part.
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be nultiple quick-connect mechani sns for each nold. Thus, the present
invention is not limted to a particular nunber of quick-connect nechani sns
f or each wol2do6/0BB&5pr esent i nvention may be enbodi ed i npPatrhiseoospesss i c
forns without departing fromthe true scope of the invention. The described

enbodi nents aff & j ' s S as .4 l}lustrative and
ot restii ot PR HORRLE gt feciing BRARFS ARhiec e g Bt
conpr i simgud@a posieek leikinp falithth MRS AROmAl DA Ry S
assenbl ed pri orpt 0 inst alﬂlq%ti on in the injecti onéﬁol ﬁb@%&?g{,erﬁmer ein

t he i nj and ireiractidrdofinerintdgralesjectdr edrmponémntsi nt er f ace t hrough st andar di zed
injection and ejection interfaces. 2. An injection nolding system accordi ng
to claim1, wherein: the injection nolding nachine includes an active

ej ectiop mechani sm. t he | d includes integral ejecior conponents actuated
by the g]’ ect wﬂﬂﬁ?‘g n&ﬁlﬂ‘gﬂ‘?ﬂ'eaqgf)%‘ﬁ:‘f‘&fg Cﬁé’%éaﬁ’r’ xein thesmaleperto t he

i ntegr Gt . I 0, t chanism 3. An

| e el P0G ANERTRDARUA CHREH EOOREL IRSANIED 3, A

ol di ngmmﬂmmaam%uﬂ&smae fWHesl theehbidoR 1@51;&*1&&&{%3&%%1(%51& hani sm
and wherein the nold includes a second portion of the’quick-conngct

mechani syachihe. An i nj ection nol di ng system according to claim3, wherein the

i njection nolding nachine includes an ejector clanp plate that includes the
first portion. 5. An injection nolding systemaccording to claim3, wherein

t he, jrol g i ncl | .ng plate that includes.the second portion. 6. An
BT RE RPN R R CRE T
modular mold, the injection molding machine and the mold interfacing through

standardized injection and ejection interfaces.

10.  Aninjection molding machine according to claim 9, wherein the injection
15 molding machine includes an active ejection mechanism that is coupled to

integral ejector components of the mold through a quick-connect mechanism.

11. Aninjection molding machine according to claim 10, wherein the injection
- molding machine includes a first portion of the quick-connect mechanism for

20 cooperation with a second portion of the quick-connect mechanism in the mold.

12. An injection molding machine according to claim 11, wherein the injection

molding machine includes an ejector clamp plate that includes the first portion.
25 13.  Aninjection molding machine according to claim 11, wherein the first

portion comprises a male part, and wherein the second portion comprises a

female part that engages the male part.
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portion conprises a nmale part, and wherein the second portion conprises a
femal e part that engages the nale part.7. An injection nolding system

accor di ngvoaoeesém e, wherein the fenmale part includes acpasanswessbdcki ng
feature for securing the male part during deploynent and retraction of the

4 | di Le di
o o o 4oher sl IERIE AR diactife BREGRIALTY MR 180 TR a“‘féw' g Eﬁe
mol d t o pmBvR ﬁ@,ﬁ@ély@o&edtlh% tHéal féﬁ{dl@ aff%fdaelgloyﬁfég} MRdER m) ofpld i

| ocked into the injection nolding machi ne ing nachlne
conf i gurietegral ejenter campopesassenbl ed nodul ar nol d, the injection nolding
machi ne and the nold interfacing through standardi zed i njection and
ejection interfaces. 10. An injection nolding nachi ne according to claim9,

t“’ﬂS[i' < Boupih ?Iﬁ%c'q"q?m%'éﬁ%ngﬂrgﬁvgﬁg Gpe it Qe ﬁ&ﬁgﬁxé‘tﬁé%&;ig?h”?“a”' o
t
i m 18 GrenTREEIAR ?@ﬁshnﬂ%‘l%g%ﬁ&gﬁnﬁfgf‘ﬁ%ﬁ%'@ SHYE 9 4 porti on of

the qui gijecorn atdld ﬂaehﬁ@mé BRORRI Rt 1Bk rft of the
qui ck- connect rrechg%csm in the rrlm . 12. An inj egﬁl% &?&Fodpngotiérlriu?l hi ne

accor di mgadhgne.cl ai m 11, wherein the i njection nol ding machi ne i ncludes an
ej ector clanp plate that includes the first portion. 13. An injection
rml di ng machi ne according to claim1l, wherein the first portion conprises

n in the seco ortion co es a femal e part that
engages ? r‘r%ﬂgarﬁ toih!seﬂha’i‘h?lsé‘%?‘gw ﬁ%%ﬁ%&%ﬁﬁ@P&E@H?dl ng to claim
13, whegs8hibri mal e part is positively |locked into the female part for
depl oynent "and Tetraction of the integral ejector conponents. 15. An

i nj ection nokdilag atechable tacecnflictigntroldisg MatBinaMer iflcfachey Ml e
injection molding machine with a pre-assembled modular mold, the plate and

the mold interfacing through a standardized ejection interface.

15
17. Apparatus according to claim 16, wherein the standardized ejection
interface includes a quick-connect mechanism for coupling an active ejection
mechanism of the injection molding machine with integral injector components
in the mold.

20

18.  Apparatus according to claim 17, wherein the plate includes a first portion
of the quick-connect mechanism for cooperation with a second portion of the

quick-connect mechanism in the mold.

25 19.  Apparatus according to claim 18, wherein the first portion comprises a -
male part, and wherein the second portion comprises a female part that engages

the male part.



part includes a floating nechanismallowng the nold to nove relative to
the injection nolding machi ne when the nold is |ocked into the injection
nol di ng rsiohlnev28dz8. Apparatus for use in an injection molrdiSagsoyseem t he
apparatus conprising: a plate attachable to an injection nolding machine

for intexfaci i N ' ol i ith a pre-assenbl ed nodul ar
mol d, t%(rg' pl é‘?}gp %Ijr%guét %ég%ﬁ%ﬂn%o@%?x} g%i‘ﬁgg@#ﬁh%@% g?’gﬁgdﬁ?‘odﬁ¥ ej ection

| nt er f adeckelliintd\HRABHE pASOR U fxhel dHtckact AR e, Landar di zed
ejection interface includes a quick-connect nechanismTtor €oupling an

acti ve eosgroremtsrechani sm of the injection nolding machine with integral

i njector conponents in the nold. 18. Apparatus according to claim 17,
wherein the plate includes a first portion of the quick-connect nechanism

for coopgratipn wih a second porti of the _quick-connect nechanismin the
nol d.g lgi‘Ap Ri'et SaacCGBF‘%‘inﬁgOtC lmﬁjm’h@?l r1Bale pagé ingludes porti on

conpri s d . i [of0) ortien.conprises a femal e
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depl oynent and retraction of the integral ejector conponents. 21. Apparatus
according to claim19, wherein the male part includes a floating nechani sm

allowing.the nold to nove relative to the injection nolding nachi ne when

the ol ¢<i s I‘%Rﬂ?éat“rs_rﬁo@’l]t’ﬁ@ﬁghj ection nol di ng machi ne. 22. Apparat us
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mold for use in an injection molding machine, the injection molding machine and

the mold interfacing through standardized injection and ejection interfaces, the
plurality of interconnected modules including at least a first mold module
defining a first portion of a mold chamber and a second mold module defininga -

15 second portion of the mold chamber.

23.  Apparatus according to claim 22, wherein the plurality of interconnected
modules further includes a support module for supporting at least one of the

first mold module and the second mold module.

20
24.  Apparatus according to claim 23, wherein the plurality of interconnected
modules further includes a return housing module containing integral ejector
components that are actuated by an active ejection mechanism in the ejection
molding machine.

25

25.  Apparatus according to claim 24, wherein the ejection mechanism is

coupled to the integral ejector components through a quick-connect mechanism.
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nmold for use in an injection nolding machi ne, the injection nolding machi ne
and the nold interfacing through standardi zed i njection and ejection

i nterfacesp2néw2pd7aral ity of interconnected nodul es i nclpadiusgooan2d3enst a
first nold nodule defining a first portion of a nold chanber and a second

nmol d nogul e (AT : [ e o I I ar at us
accordi %65 toggltpglpé ngﬁ gﬁxécc\%?@?g?ona?ké 2%1“‘6’?‘ gﬁ%l&hgﬁﬂ]?%t?%?goﬁﬂg\ﬁgc@%gm es
furt her jjcdieddidPairst pRLABR oF tHDGHICR-chAheURBEHAiSE, ahd PRSP Abid he first
nol d nmodul e and the second nolfd nodul e. 24. Apparatus according to claim

23, wheireluddshesaebndgiortivnaif theteickerunmet exheohainises f urt her includes a
return housi ng nodul e containing integral ejector conponents that are
actuated by an active ejection nmechanismin the ejection nolding machi ne.

25. AppAL at us to claim?2 ection nechani

v n the e e |

coupt ed*to { RePRRiEg Aaso g o rlaEB ol e_@h{%h% aﬁlﬁlﬁy aﬁv&tﬁrﬁe&ﬁﬁ%?m '
. t
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mechani s 27. Apparatus according to claim 26, wherein the plurality of

i nterconnected nodul es further includes a clanping nodule for |ocking the
nold into the injection noldin&énachine, t he_cl anpi ng. nodul e i ncluding the

second Port i HPPapyus Aspriding & datarli Waerdndha HRstmrtignaonprisesa f i r st
For o BESY Peitzand Rgioet PRttt Cuptiags At BEL B RERER o aim
28, meﬂ%lﬁﬁ%ﬂ:eml e part includes a positive |ocking feature for

e e

securing t part during deploynent and retraction of the integral
ej ector components.

29.  Apparatus according to claim 28, wherein the female part includes a
positive locking feature for securing the male part during deployment and

15  retraction of the integral ejector components.

30.  Aninjection molding method comprising:
providing a pre-assembled modular mold;
securing the mold in an injection molding machine;
20 injecting at least one material into the mold to form a molded part; and

ejecting the molded part from the mold.
31.  Aninjection molding method according to claim 30, wherein the injection
molding machine and the mold interface through standardized injection and
25  ejection interfaces.
32.  An injection molding method according to claim 31, wherein:

the injection molding machine includes an active ejection mechanism;
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30. An injection nolding nethod conprising: providing a pre-assenbl ed
nodul ar nol d; securing the nold in an injection nolding nmachi ne; injecting
at | east woeoosakes7sal into the nold to forma nol ded parCT/tseasepsesi ng t he
nol ded part fromthe nold. 31. An injection nolding nmethod according to

claim 30, Whaleabld Dt ot BnBRRBAGA BG diBlefbolibher f ace

t hrough standardi zed 1 nj ect ejectron 1 nterfaces: N1 njection

mol di ngmeehindidnaaadr di ng to. claim 31, wherein: the injection nolding

machi ne i ncludes an active ejection nechanismthe nold includes integral

ej ect or conpéecgiecticacmeshanisinyis chepleddotthe ntegtal ajscton compondies ej ect i on
mechani gmis, coupled to the integral ejector conponents through a

qui ck-c@ﬁﬂ‘églf‘ arfEﬁFﬂé‘ﬁP@ﬂ?Ct%@hAﬁlﬁ%j ection nol di ng method according to claim
32, mherein the injection nolding nachine includes a first portion of the
qui ck- connect nechani sm and wherein the nold includes a second portion of

the quigk- com%fecﬂeﬁmdgﬁg pfhod el tPllaliRY! Mttt AGaRAT N to.

cl aim 33, wherein securin no t I njection nol ding he

i nvol vemobdingmhachihbéndliides a fiestiportiofnd théquikeatthePOctBinis#D andn

i njection nolding nmethod according to claim33, wherein the first portion
conpr i swhereinghe mpidtincludes aisecasidhpetionsefdbeduids-tommect omqrhasisena f enal e
part that engages the nmale part. 36. An injection nolding nethod according
to. claim 35, wherein securing the nold in the injection nolding rmachi ne

i nvy vesy al | ARIAGCABE nf SFRIEnR#Id X\éclo?dﬁ%etor@éi%\ B3 Wherein securing the

mold in the injection molding machine involves aligning the first portion and the

second portion.

35.  An injection molding method according to claim 33, wherein the first
15 portion comprises a male part, and wherein the second portion comprises a

female part that engages the male part.

36.  An injection molding method according to claim 35, wherein securing the
mold in the injection molding machine involves aligning the female part with the

20  male part.
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