";e3ew t44 6B T OW MOLD ARTI CLE EJECTI NG DEVI CE USED FOR AN | NJECTI ON
MOLDI NG APPARATUS This invention relates to a nold article ejecting device

TEicl oo ecti ng devi c with an ny ect ot rod-which can ne’ moves NHIMMIAIEN

to-and-fro nmovenent and which is detachpbly coupled to an ejector pkassfor
renoving a nolded article froma nold cavity of an injection nol ding
apparatus. Referring to Figs. 1 and 2, a conventional injection nolding 10
machi ne 100 is shown to include a novable plate 12 which is nounted on an
upper support plate 16, a stationary Sﬁate 11 and a nolded article ejecting

devi ce 13 which are moun¥eP MRFFEWEIESTRIHPEVEFEtEEY . The novabl e and
stationary plates 12,17._ha - ' 121, 110, and abut
agai nst each other to foF}C% ﬁlﬁ%%@@*ﬁ?%&{?msm in an injection
position, as s 0 | e and 3§ .spk qﬂa re

f or med through&?ﬁ% lbg%ﬁ%%%%ﬁ%%gﬁﬁg)tge"%gapo co%?u%ﬁ%‘g%le a?ﬁicf%géengl d
portion 12lr5ueh {RpdcdiiopUingl dnl 'aB?af@E@é,' %r&!lga&ﬂ‘cw%& ecdPReLq161

t hrough the spree channel 163 into the nold cavity 14. 20 Partition plates
18 af e nound®dchet apest iaedstode ariahyan! Aljectbransd tha chovert suppoed pl ate
17 so as to confine a space 111 for accommodating the ejecting device 13.
The ej ecti din devpeandfrincovdmsnta atids twalick| kstdetauhabdy 1&dyplaadtoxamat e

ejector plate 135, ejector pins 132, and springs 133 . The ejector Ei ns 132
have i nner €Jjector plate for removing a molded article from a mold cavity o

an injection molding apparatus.
Referring to Figs. 1 and 2, a conventional injection molding

10 machine 100 is shown to include a movable plate 12 which is mounted
on an upper support plate 16, a stationary plate 11 and a molded
article ejecting device 13 which are mounted on a lower support
plate 17. The movable and stationary plates 12,11 have cup-shaped
mold portions 121,110, and abut against each other to form a

15 cup-shaped mold cavity 14 in an injection position, as shown in
Fig. 1. A hopper 161 and a sprue channel 163 are formed through
the upper support plate 16 to communicate with the mold portion
121 such that liquid molding material flows from the hopper 161
through the sprue channel 163 into the mold cavity 14.

20 Partition plates 18 are mounted between the stationary plate
11 and the lower support plate 17 so as to confine a space 111 ‘for
accommodating the ejecting device 13. The ejection device 13
includes a distal ejector plate 131, a proximate ejector plate 135,
ejector pins 132, and springs 133. The ejector pins 132 have inner

25 segments which are secured between the proximate and distal ejector
plates 135,131, and outer segments which extend slidably through

the mold portion 110 of the stationary plate 11. The springs 133
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"25 segnents which are secured between the proximate and distal ejector

pl ates 135,131, and outer segnments which extend slidably through the nold
portion 110 of the stationary plate 11. The springs 133 2 are nounted
bet ween the proxi mate ejector plate 135 and the stationary plate 11. An
ejector rod 20 is inserted into a through bore 113 in the | ower support
plate 17, and is actuated to press the distal ejector plate 131 so as to
nove the distal ejector plate S 135 and the ejector pins 132 agai nst the

bi asi ng action of the springs 133, thereby knocking out a nolded article 19
fromthe stationary plate 11. The distal ejector plate 131 is retracted by
virtue of timee btagiteg freteeenf thbhepspximge l&iRadeen plheeejlast andr athe20 i s
noved back so as to retract the ejector pins 132. 10 Since the ejector pins
132 are retstaltistapy phedeslbf Anhe]epidmyged 2931is tinsegpadeintpl adyoughbe

| arge enough to receive the springs 133, thereby resulting in bul ki ness of
t he machi nePawo 1Rk Gher lowem §UPRPEY (RIetR 1T, @asyie 4%\@2@&19,% R¥ESBhe

16 Rofer i e Aetot eiethb it Sl s BV Bhe b eDes oRaatRg
hj 200, 4 t 0. i ncl i - | 22,

o rinever sb 53l s Gigkn B8, B deRARY B afdetna pBRIGR Gt BhELC P

21 and whi cldhcaCh 43! echddird £ABLEMG IRY 2onblialq IakeiBYat o8 G BigoMoVabl €

plate 22. Since 20 the transverse pla 4 is designed to be noved to a
posi tion wheif idhae)allate Pl NTRE @iRa@CéfeidiVBlatey 160 1deestattanayy plate
21 before the novable plate 22 abuts against the stationary plate 21,

fati gue of whrtuegef 2the dibekey yfamrer e§uthe isprinpsi 53D whiest veerejidator
transverse plate 24 and the ejector pin 27. 25 The object of the present

i nventi on i¥°d @0pi8vineieds baskded aF thcretepeletie ederrer BHITHA3an maintain

ste nmovenent, , of roxi nate.ej ector plate between knock-out d
r et ?Qgt i ng posﬁi‘?“fﬁlghg eéegBo’éElfl% %%&F&E’fetrﬁ?lcﬁﬁﬁdgypﬂ??%s 81l§ tg‘lé Eiﬁ%jq@@?i on

mol di ng appﬁ:;a,t Hﬁefsfp%@ec.?ﬂ ihsaisogovﬁé H.a%bgcér?c;ud%' P8 receive the springs
133, thereby resulting in bulkiness of the machine 100. Moreover,
long texrm use will result in fatigue of the springs 133, so that
the ejector pins 132 cannot be retracted completely.

15 Referring to Figs. 3 and 4, another conventional injection
molding machine 200 is shown to include a stationary plate 21, a
movable plate 22, a transverse plate 24 which is movable
transversely on the stationary plate 21 and which is actuated by
a control rod 25 that is mounted on the movable plate 22. Since

20 the transverse plate 24 is designed to be moved to a position where
an ejector pin 27 projects outwardly of the stationary plate 21
before the movable plate 22 abuts against the stationary plate 21,
fatigue of springs 28 is likely to result in collision between the
transverse plate 24 and the ejector pin 27.

25 The object of the present invention is to provide a molded
article ejecting device which can maintain steady movement of a

proximate ejector plate between knock-out and retracting positions



"Anot'her object of the present invention is to provide a nolded article

ej ecting device which has an ejector rod capable of being 5 detached froma
distal ejector plate. A further object of the present invention is to
provide a nolded article ejecting device which has a conpact si ze.
According to this invention, the noldedqarticle ejecting device includes a
proxi mate ejector plate which is adapted to be disposed 10 distal froma
novabl e pl ate, and which is novabl e al ong an axi s between knock-out and
retracted positions, where the proximte ejector plate is closer to and
distal froma stationary plate, respectively. The proximate ejector plate
has a recei sty bomrenent mekiiegdsatteoét fun duglectnonrmabdialy abpaeetiuen
parallel to the 15 axis . An ejector pin includes an inner segnment which is
recei ved anfrdm ccoddision e the 3P0 MI®Ee and which ternminates at a butt

d, d Nt whi is distal f t he butt d. and whi ch
Xt engs. 11 om | REPTAPEARG O I PERS e BV o J B LP i PAREBUR P Lo8gment | s
di d "ge] - [Vi , ' d t Li.dabl
I e R e e S A e

mol dscavi t ygdigfuranride Sidikanasysayd poyadl e plates when the proximate

ejector plate 1s noved to the knock-out "position or the retracted position.

A distal ej ect arfuptBEL oby et DFagRIpEb S i dvaaibhe Stabiretady aflcaiea and
i ncl udes 25 proxi mate and distal major ejector surfaces opposite to each

ot her in thertaxlel eflectsinly devidbevipicddhx hamt @ ceymactejséeeor surface confronts
the proxi mte ejector plate, and is disposed to abut 4 agai nst the butt
end, thereby sdeceidigatrethigénveryimamtthamelied aiclier) assiag demncej ect or
rod i ncludes an actuated, end which is_disposed distal fromthe distal

ej ector pl aAFARESHPERIRLEEITEPE BLHE Qﬁf‘ﬁ%tlé"da techR bgrdigpogetiuat or

SO to enab t jector r to far.ma.to- ~-fr ..and a
head” porti o(%iSl %Illcflgg?lﬁ adi%éb%gg% %%68@ eatvg{:"t@ﬁleléc'f‘%é%el& e%%&?ﬁagf%%lgxi al
di rection. ¥uGRR RhoMRRANSA Lt M SRes 8dst 0186 AGRARLY KO Yl & itlee head

portion to the distal ejector plate in a frictional engagenent such that

the engager@jctiosr pBatY ainedowbentd REideetel fash iaS statidmartnlile, .
to-and-fro novenent. Qther features and advantages of the present invention

wi | | beconerepeaténeély n Thee prokimatiengjdetar| pthtte daisi pt recedfinghbopeef err ed
enbodi nent of the invention, with reference to the acconpaniing dr awi ngs,
in which: Mhighgextends ghesethrovgh i lpararial digwcbion ragaveal itohhhe

injection nmolding nachine in g closed state; Fig. 2 is .a, sectional
schigrati c VW o tHEEORVRHT LBRAYIeH B L RBRE ﬁ&%ﬂ‘?ﬂb m H2 G&reaNedpened

stater Fi oo le3cRed et ka0 SONRUR! hS 1 W Oy NS -S04 eI Logal. 20

injectipnrfa_ﬁ'fdln nachi e~ in-a cl'osed . . s a sectiona
schematic Vdyy Qhqldlf R@BYeBEMY whitRCld & sFRL Of R TReNbRE: Idhd@BngPen

state which extends from the inner segment in the axial direction. The
outer segment is disposed outwardly of the receiving bore, and is

20 adapted to slidably pass through the stationary plate so as to be
moved into or away from a mold cavity between the stationary and

movable plates when the proximate ejector plate is moved to the

knock-out position or the retracted position. A distal ejector

plate is disposed distal from the stationary plate, and includes

25 proximate and distal major ejector surfaces opposite to each other

in the axial direction. The proximate major ejector surface

confronts the proximate ejector plate, and is disposed to abut



'Fig. 5 is a sectional schematic view of a preferred enbodi ment of a nol ded
article ejecting device according to this invention 25 when used for an
i njection nolding apparatus; Fig. 6 is a sectional schematic view simlar
to Fig. 5 but viewed in an opened state; 5 Fig. 7is a fragnmentary
expl oded perspective view of a coupler rTénachani smand an ejector rod of the
preferred enbodinent; Fig. 8 is a fragnentary sectional schematic view
showi ng the coupl er nmechani smand the ejector rod when nounted on a distal
5 ejector plate of the preferred enbodinent; and Fig. 9 is fragnentary
sectional schematic view showing that the ejector rod is detached fromthe
di st al ej ecagainsitatlkee HRefreend nghearebygsecurbingothie imreermsefmentdirerbedi nent
of the nolded article ejecting device 33 according to the present invention
is 10 showraceiydngdeares.ohn £ SAFOECEPd g ldes Grapphvatesd eBoowhigid iEs
adapted to be oper aé,ed by neans of an_actuator énot shown), .such as .a
hydraul i ¢ Aancgsr, dissapraasr phe digtah@Iprbordtensm hy &R adePsefexcept
a nounting support 34). .The injection nmolding a ratu 00, includes a
stationary t]‘ocf gg eac\ffa\%ngflﬁjyam??? o] &Cfﬁag%’f %Ooﬁg%fl?n%% gh?m%?gﬁg@rpl ate
32 wgth a [Wo] 2 I e i N ] rtion
311\.,\5 The nova Ieg ﬂpﬁyzft% gﬁ’i %EFSQE}?S%%%%%Q%&E%, %Sénaéb?lggg%c%cr lt% he‘mglxc'?lsﬁget ween
an injecti ngi RueH Gfposiiter eottie: HRYaRtEd Rt endehabikis] agarétidnhea
stationary plate 31, as shown in Fig . 5, such that the first and second
mol d 20 pordoumler3diethaf?dm denfiispesad nolddtaatabyy 38upbds the headgpoatiannol ded
article 91, such as a plastic cup, therein, and a renoval position, as
shown in Fitp the diahed ehectmvabhee pirnaefBixtionadnengadementt suctsthatonary
plate 31 so as to permt the nolded article 91 to be knocked out fromthe
nol d cavi tytr@a?nﬂﬁgwtnﬁﬁd‘é@lrﬁﬁlin@ﬁewﬁ%&henﬁj BEVPE FOB1psShdnthe
co i se a nount.i support 34, a proxinmate ejector plate 334, a plurality
of n@‘? ect or tpq_ﬁ?dégg? '?D"(%“EPEI' ej ector plate 335, an ejector rod 6 48, and
a coupl er nechgni %r?) Lo, r RS RN X e a i stal
maj or nount i ng@%%nafggguﬁ%% 4§ngpos%52%? o%%é% ot gr Qﬁéﬁl%gx?g#
gia,rzeﬁt I on thRlomeS appaAénte! id ochdeEMicwing TRt 8l Bd@| ddBirabtiBHNbE NEheur f ace

as

preferred embodiment of the invention, with reference to the

accompanying drawings, in which:
15 Fig. 1 is a sectional schematic view of a conventional injection
molding machine in a closed state;
Fig. 2 is a‘ sectional schematic view of the conventional
injection molding machine in an opened state;
Fig. 3 is a sectional schematic view of another conventional
20 injection molding machine in a closed state;
Fig. 4 is a sectional schematic view of the conventional
injection molding machine in an open state;
Fig. 5 is a sectional schematic view of a preferred embodiment
of a molded article ejecting device according to this invention
25 when used for an injection molding apparatus;
Fig. 6 is a sectional schematic view similar to Fig. 5 but viewed

in an opened state;



'5 an openi ng 343 whi ch extends through the proxi mate major nounting surface
341. The nounting support 34 is spaced apart fromthe stationary plate 31
by neans of partition plates 35 so as to confine a space 312 thereanong. In
addi tion, the nounting support 34 has a surrounding seat 344 which is

di sposed inwardly of the proximate 10 n®j or nounting surface 341 and which
comuni cates with the opening 343 in a radial direction relative to the
axis. The proximate ejector plate 334 is disposed in the space 312, and is
novabl e al ong the axis between a knock-out position, as shown in Fig. 6,

where the proximate ejec I 3 [ |.o .1 he . stationary plate
31, and a ret rg(l: ég Jp% i%‘%ﬁq%ngéggﬁg%%o?ﬁgP—qeérgbg,&g%%s/ééghoeé %I’COOXIP nﬁ%e

ej ector pl 1S o Gl : t ai.l t ; .pr oxi mat e
ej ector pl gﬁ%}%ﬁs a%’q%%gf%pgrf?‘??%‘?@@cg%ﬁ%é eorglee? %@%%dl i ch extend

t heret hrough i pighe axi @'fr@ghéﬁtaﬁﬂ -se_%@igﬁ&i‘_ééﬁuehﬁgi@lﬁ‘éhpéh@hﬂ%%ﬁg
i ncludes an i nner segnent 3321 which is received and fitted in the

respecti ve cagdieri mgchatismasd thel ejdctbrt eodi wisdre snoahtad bott ta eligtdB22, and
an outer segnent 3323 which is distal fromthe butt end 3322 and which

ext ehds fr ordadteri nhate sgbat pBSteryed embodidert diandcti on. The outer
segnment 3323 25 is disposed outwardly of the receiving bore 3341, and
slidably passe§l¥hrbd§hiramantaryofgfsionadt echemabiayiey geowigigedhrht o or

away fromthe mold cavity .39 en t roxi mate ej.ector plate, 334 71is
Tovnd Lot HORTOERESE b Pt PEREEHed eBrof PACHRE oSV EPLeF THRESdi st a

ej ector plate i i&p@ J h A% I jponary
plate 31, and %%%fﬁraggi ma ?%gn%gaﬁé%gﬁé maj%grgl_}éjd%@%@igééfg%gggg‘@g%gh%&
which are opRaghbee&rt8RghaFNQ 3bMadded@naXtalcndl pesddn iaantiChs
confront the proxinmate ejector plate 334 and the proxi mate maj or nounting
surf@ce 34I1shofwnt he o uikdnfos uppdhteddion esfldihdy vadparathe 806t alndejiect or
plate 335 is secured to the proximate ejector plate 334 by nmeans of screws
(not shown)adaptgdattitos gperatad biandanst oérafs ag3Ratef fries shewnlor spche 332,
thereby 10 securing the inner_segnents 3321 in the_receiving bores 3341.

The distal 3fhPohYeraeisr c¥lindfle 535peromh pded- IR JFed MRS 23889t o be

novable in the axigl_ _direction so _as to ahut agaipst.the proximte major
Jgx ;B Be8i 0 ¢ he

mount i ng st &ES3AFXGRRN & FOPFIRE nEYRPYE e cYs St SHELHIE R
retracted ot j [ |ty addisti gt i f ceto
Fig. 8 the Iagcf[agpseljf’OZoC?L El(r&%gijg%egfé? t?r?g%g}ée@l an i%nggt%\é%iép}hrtras?aﬁggg!l 336
whi ¢h ext engs-thbamitineasd st dbvdBie0pl S8 o1 tHA fRe@nd3IRA & BottrorPEoXi Mat e
maj or ej ector surface 3351 to confine an accomobdati on space therebetween.
The i nner pétiichhestads wath t326f1 el mded puirttdbnadidl .nThe aveabl egriEtes320 3361,
3362 which are respectively proximate to and distal fromthe distal major
ej ector surifsnedspesed skp dee Mmoveble aleny rtdindiig bRbueere ramhodiecsdes

t her ebet ween. ' The ejector rod 48 passes through the, opening 343 in the
mounti ng sRFIFLCB, Wherg ‘?f}?clnaﬂ%éleaﬁi%% aat%lag%agamswlemaglepgmsed 25

distal fromyhe ] stal QLCEA rHY 26 £33 2 WeCh: L8 e 88t Y014
20 portions 311,321 confine a mold cavity 39 for molding of a molded
article 91, such as a plastic cup, therein, and a removal position,
as shown in Fig. 6, where the movable plate 32 is remote from the
gtationary plate 31 so as to permit the molded article 91 to be

knocked out from the mold cavity 39.
25 The molded article ejecting device 33 is shown to comprise a
mounting support 34, a proxXimate ejector plate 334, a plurality

of ejector pins 332, a distal ejector plate 335, an ejector rod



"the ‘actuator (not shown) so as to enable the ejector rod 48 to performthe
to-and-fro novenent, and a head portion 481 which is 8 di sposed opposite
to the actuated end 484 in the axial direction. The head portion 48] has a
plurality of recesses 483 which are angularly di splaced from one anot her
about the axis. In this enbodinment, thegrecesses 483 are comunicated wth
one another so 5 as to forman annular groove. Wth reference to Figs. 7 to
9, the coupler mechani sm 400 i ncludes an anchoring nenber 41) a retaining
menber, a grip nmenber 46, a first biasing nenber 45, a surrounding arrest
menber 44, a second biasing nmenber 43, and a surrounding pad 42. 10 The
anchori ng ntfbendia faariptedeghaniswdddi-ng coupl er wal |l 410 which is

received in the accommpdation s ac?ﬁgf the distal gjector plate 335. The
surroundi ng cotipf EPUREITI BYBPLs 34 dﬁF@ﬂméﬁ?F%%ﬁéﬂﬁﬁj €779 X e g

suspended surroundi 412 which are disposed_opposite to each.other in
The axial ciPHAEES 9 s e o B L PBE I SRR A BoRr Pt ShfFaces
4191, 4192 j t ek L Nyifadi ' i iV he
axi's. The oo B enre g bty e e R R e 0
surrgeunded &y opafih® 308 WHTESxERAS thiQigH BRe HHOWEE e $RGBRHORREAg Wi th a
surroundi ng chanber 418 confined therebetween. The inner 20 surrounding
coupl er suréacfincél 921 corniie mesurAingcsessoPed ng 4pacetd apmed \frcmhéehbead
portion 481 of the ejector rod 48 such that the head portion 481 is
slidingly n#fatblosargipderedltly nhans pficarsationpdphgs SoOgs @8 toadrddaed192 in
the axial direction between | ocked and unl ocked positions where the head
portion 4812 SPags hrpkhaueANRg + AB ALiNLeR, sthe SPHAEHES SYBP2YS 3hdaBhe
suspended surroundi ng end 4 respecti.vely. The access eni ng .419 extends
Cownrd ¢ he TOURTOEPCHE BeRlir A AR L ARAAe WAt OF CBR BROHArES o
wal o 4193. f Anehafd o Mfa?%%ﬂ%ﬂ%h@éﬁ%%ﬁ@ﬂnl r&ea@ég @Etfé*?fth% Rengut er

surroundi ng coupler surface 4191 in a radi ection relative to the
axis, and resf SnoR 4@ SUdieRdisg wauider tdtHd a%x383 . The 5 surrounding
coupler wall 410 has a plurality of slots 413 which are fornmed proximate to
t he suspended The paovrdinage ejeécid? planki 23 dxt @hsbddedolim tHehspasmaen2and
outer surroundi ng coupl er surfaces 4192, 4191, and which are angularly

di spl aced fanshi®pev akenabbe exiadbesween algopke opb POSHE hgn nadislowhncl udes
a plurality, of retaining balls 414 which are received roll ably and

respect i vel i FAgt e WhetR thesPrerimatecIRCLR7RLRES i394t b G128REIEQIFPRCt i ons.
Thu when the .head partion. 481 of the ejector rod 48 is ved tq.the

| 0oked posi T AHOREREPIRe: b L3I & ATGTTaNets BPRUT 47Ty S BPPIRGPUFYSor ¢ he

i nner

5, where the proximate ejector plate 334 is distant from the
stationary plate 31. The proximate ejector plate 334 has aplurality
of receiving bores 3341 which extend therethrough in the axial
direction.
20 Each of the ejector pins 332 includes an inner segment 3321
which is received and fitted in the respective receiving bore 3341
and which terminates at a butt end 3322, and an outer segment 3323
which is distal from the butt end 3322 and which extends from the
inmer segment 3321 in the axial direction. The outer segment 3323
25 is disposed outwardly of the receiving bore 3341, and slidably
passes through the stationary plate 31 so as to be moved into or

away from the mold cavity 39 when the proximate ejector plate 334



15 surroundi ng coupler surface 4192 to be retained in the respective recess
483 in the head portion 481 so as to stabilize a frictional engagenent

bet ween the head portion 481 and the distal ejector plate 335, thereby
preventing the head portion 481 fromnoving relative to the inner
surroundi ng coupl er surface 4192, as shpwn in Fig. 20 8. Wen the head
portion 481 is noved to the unl ocked position, each of the balls 414 rolls
radially away fromthe inner surroundi ng coupler surface 4192 so as to
extend outwardly of the outer surrounding coupler surface 4191 and into the
surroundi ng, chanber 418, thereby perm tting di sengagenent of the head
portion 481§ MoNEdste @%i@?ﬁl“%‘f’gwt%ﬁt@ﬁ“ﬁ rehEaGreD BRSSP 46 has a

i ph I 11, 461 whjch i d by. and whi iS_i i dabl t act
R e T e L R e
is di ' [ 9 f h
anchor od wa 1205 SatI3EPEI-EH 40 o SRy B RtEee B0 A1Ead HATbE o
menber 46 engages d1eabead R’ 5569 whiln ARAHELARUNS QGKRGHMRS 1| @Re Where
5 the grip rrenber 46 di sengages the head portion 481 when the balls 414 are

pushgd by tdidapedinienah amdl Whihlcdf wdtetite ppbRidde: sijedtumnplag: ghanmber
418. The first biasing nenber 45 is disposed to bias the grip nenber 46 to
nove to it sndhtlerkeckipesiemagor myupking dur§ade 3pdoEdheonpuiingeuppdrthe grip
menber 46 and the first _biasing nmenber 45. The surrounding arrest nenber 44
is di sposecﬁ%,nrﬁﬁ@eweéwnﬁhfg%eﬁé%@n eftgr plkateedBbdirecneed (ha badi ng
seat 344 of the npuntjng support 34, and is in sliding contact with_the
outer surr GAFRGEE R P%Ef?%?cé%l@l.m%?saﬁ UPEreYshABPt | TRAM™Hed 28BS f ace

441 15 15 LOLRBL BOKTBLE 0 e YnsouTng SERL o34 The, SurLOUAM 1O

arrest menber S nmoved towar ds an unt e burrounﬁing end

41519 n the guddhingidieC it 88 ¢ 39&?81% LRE i 04Rg IRl §H6L. FRODEr 44

in an unl ocked poSition, as shown In Fi 9, where the inner i1nclined

surface 444igkal heafol eguotbntudEaaer 8382 MBNgaiddd B 5asdsnd odeabss 414,
and a | ocked position, as shown in Fig. 8, where the surrounding arrest
menber 44 mesbesmovablealins thédaximlediendtiomesallag 6D abhet iagagnssutheundi ng
coupler surface 4192. A retaining ring 443 is sleeved on the suspended

sur roundi nGPLEHATAES MY OFr BQWH1NGe FBYERC 3 4lhwhen rihsu REPKELS €9 ECPSTr nenber

i sposed { IBEEL: The BRI W5 B FER-ArERBELE 471 B8 FRTRby B o the
U o0 P OUHL R0y et chbe THE SREORT DR ABaTmEIR 2R
335 includes an inner peripheral wall 336 which extends from the
distal major ejector surface 3352 to the proximate major ejector
surface 3351 to confine an accommodation space therebetween. The
inner peripheral wall 336 includes wider and narrower segments
20 3361,3362 which are respectively proximate to and distal from the
distal major ejector surface 3352 so as to form a surrounding
shoulder mount 3363 therebetween.
The ejector rod 48 passes through the opening 343 in the mounting
support 34, and includes an actuated end 484 which is disposed
25 distal from the distal ejector plate 335 and which is actuated by
the actuator (not shown) so as to enable the ejector rod 48 to

perform the to-and-fro movement, and a head portion 481 which is



"The surrounding pad 42 is disposed between the surroundi ng shoul der nount
3363 and the anchoring portion 411, and is nade from5 a deformbl e
material. Thus, when the nmounted surroundi ng end 415 is brought towards the
surroundi ng arrest nenber 44 agai nst biasing action of the second biasing
menber 43 , the surrounding pad 42 is dgfornmed in the axial direction. As
shown in Fig. 8 when it is desired to have the head portion 10 481 engage
the distal ejector plate 335, the head portion 481 is inserted into the
access opening 419 in the direction of arrow 61. The grip nenber 46 is

=S o 19 10 th _ f r - T p mener A8.is .
ecesses 453 L aPRYBaIC T Eriviatiea: n pot 7 1B, TR R et 1 o
414 to rol 'Th@g%atdﬁgoiefﬁ%%a 548 Jhubfaltilﬁglt ggr@eééggas t.Be éﬂgéygtfg%wgt e

arrest menber I's noved away Tromthe nou surroundi ng en

bi asi ng act Rir1N @1 38EAREH DEASH NbhdRIHR he#3ab8ut hend okad PESidHien to
cover the slots 413 so as to maintain the balls 414 in the | ocked position.
As such, themssitiageRethetretdesdrrads patt teommifitasetihvitheonk shathep =i ect or
plate 335 is mai ntained when the ejector rod 48 is set in the to-and-fro
novefent . Sasceo tioemt anamuhdlea guoevent of the ejector rod 48 is actuated
by the actuator, such as a hydraulic cylinder, steady novenent of the

proxi mat e ej ecWskh prefiarepge bet Wegd: t hetkndckehsutce epsmeghgryian $§o0

positions can be nmaintaiped, so as to ensure that the ejector .pins 332 wll
ot be it URCHY Moo B FeThr™ the 4 REEtiiN HOTE R AR EE 300 | 1

addition, t igta .Qf . epent tPg I OXi i.stal _ejector
pl at es 334,953%'?%rgﬁgngﬁéggﬁéﬁgg¥éggéf%%¥§5 y‘%ﬁ%f??g%%%rg yg%é%ﬁlﬁing in
a reducti Onséébdd‘%i%?ﬁg'rhenﬁie%eﬂ‘f A AeVire8undindiel kb is desired to

remove the ejector rod 48 fromthe distal 5 ejector "'plate 335, as shown in

Fi g90. 8 and 9Théhendiriabedettel 434 iaé1ddws @ eatosuldichad Bouslactwadied by
means of the actuator to nove in the direction of arrow 62 so as to nove

t he distal ¢]@othhchplatred8iB5readoinhehe etqcanimedapba tspmce Phethe whisrtailhe
actuated end 484 is_pulled by a jerking force which is greater than the
friction fofiRctiy pkatg 8BRg TheofhE 1F’8t¢%ﬂ¥b1lereﬂﬁjajgéﬁ<grﬁaﬂ)étme@he head
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ball's 414 roll outwardly of the i'nner surroundi ng coupler surface 4192 and

are di sengageisbd r {vn Ha@i dlecabrrs idB3, rehateby per mhkt iaxdsdi Tpegageeent of
the head portion 481 fromthe distal ejector plate 335. At this tinme, the
bal | s 414 28umsaueddngtovarleryswffadee4ddt dis diispereditagoe suprewndad foxce 4191
and are arrested on the inner inclined surface 441 of the surroundi ng
arrest menb@d 49 beySPREPAIRAT T SO LBP cRRBFOWRT SETMPRE dRi@h Bt @oupl ed

to the distal, el ealor PLALE. 3350y TBaS 2k IR SORRhn ™ORN STLA00,

20 surrounding coupler surface 4192 confines an access opening 419
to receive the head portion 481 of the ejector rod 48 such that
the head portion 481 is slidingly movable relative to the inner
surrounding coupler surface 4192 in the axial direction between
locked and unlocked positions where the head portion 481 is

25 proximate to the mounted surrounding end 415 and the suspended
surrounding end 412, respectively. The access opening 419 extends

toward the mounted surrounding end 415 and texrminates at an anchored



25 assenbly of the coupler nmechanism 400 and the ejector rod 48 is

conveni ent to conduct. 13 cr.,~zr~,s 1. A nolded article ejecting device
adapted for use in an injection nolding apparatus, and adapted to be
operated by neans of an actuator, the injection nolding apparatus including
a 5 stationary plate with a first rmldé)ortion, and a novable plate with a
second nold portion which mates with the first nold portion, the novable
pl ate bei ng di sposed to be novabl e al ong an axis between an injecting
position where the novabl e plate abuts against the stationary plate such
that the first and 10 second nold portions confine a nold cavity for

nol di ng of waldokdiedl. article therein, and a renpval position where the
novabl e plate is renote fromthe stationary plate so as to permt the

mol ded arti cl et @nghokirg peytson 4liohs disprsed tenoktsnd £xpn the gubienrticl e
ej ecting device conprising: 15 a proxinmate ejector. plate adapted to be

di sposed diSSEEPURERE (IS PHBY B 3Frat £91 dild nbidiile AFB8REL Ph&edRF Vet ween

a knock- out sition, ere said proximte ejector _plate i ser,to the
stationary tﬁr'gl?%?xéﬁda& BFac B o%$¥€°d’&dl%eﬁeﬁ5“€“§§ﬁﬁ Wi %Jb‘%e' J;eﬂf"%ct or
pl ate is di [gn te L s r gxlomte el ector plate
havi%g a re%g?éﬁﬂg{lg%]régﬁ%lé%ﬁﬁel% gﬁﬁgsﬂ% & gtl E?%glgﬁpldr% g#tg%i%:; ﬁ%@ti on
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received and fitted in said receiving bore and which term nates at a butt
end, and arxaehdrtlsegegnthahimieri sndicitalr susrawalithgbubhipkand s2irfaads whi ch
extends fromsaid i nner segnent in the axial direction, said outer segnent
bei ng di spddéad, 6Lt harddl yhoth exednguderiy Agsbbacsd &ren beé agotidempabdut o
slidably pass through the stationary 14 plate so as to be noved into or
away from tH€ ABE8- cavity when said proxinmate ejector plate is noved to the

adafl ed 1o be TS AEEEH L FETDFT oatine SEITOREr i sev ity PREISai ng
proxi mat e Qﬂq wﬂjlﬁl?grgqe%reived rollably and respectively in the slots 413
S0 as to be movable in the radial directions. Thus, when the head
portion 481 of the ejector rod 48 is moved to the locked position,
each of the balls 414 rolls radially and inwardly of the imner
15 surrounding coupler surface 4192 to be retained in the respective
recegs 483 in the head portion 481 so as to stabilize a frictional
engagement between the head portion 481 and the distal ejector plate
335, thereby preventing the head portion 481 from moving relative
to the inner surrounding coupler surface 4192, as shown in Fig.
20 8. When the head portion 481 is moved to the unlocked position,
each of theballs 414 rolls radially away from the inner surrounding
coupler surface 4192 so as to extend outwardly of the outer
surrounding coupler surface 4191 and into the surrounding chamber
418, thereby permitting disengagement of the head portion 481 from

25 the distal ejector plate 335.

The grip member 46 has a peripheral wall 461 which is surrounded

by and which is in slidable contact with the inner surrounding



‘ejector surfaces that are opposite to each other in the axial direction,
said proximate major ejector surface confronting said proxinmte ejector

pl ate and being di sposed to abut against said butt end, thereby securing
said inner segnment in said 10 receiving bore; an ejector rod including an
actuated end which is disposed distal firmmsaid distal ejector plate and
which is adapted to be actuated by neans of the actuator so as to enable
said ejector rod to performa to-and-fro novenent along the axis, and a
head 15 portion which is di sposed opposite to said actuated end in the

axial direction; and coupl er chani sm_di sposed_to detachably couple said
head porti O?P‘iﬁ-eéra’r’“&lr £ %f9%j ggg &P “éﬁ“@’qrngé ISy AEIRISRS l%ﬁg\s such

t hat sai d engagene i s maintained n_sai d..ej ect or d 2Q is,set, in the
to-and-fro ?1%%}% ntQ&QZtc.) e rr%‘i"é(‘:ire%\é%rgt ?‘?:’%%dfeljolé“c%%gar{é%\ﬂrgg % %%r‘l idrsug to
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di stal maj or nounting sur te to each ot
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confront sai I stal major ejector surface such that said distal ngjor

ej ecfor surfleerip naned 46 dibengaged theriesid port tyvnugl otheaaie fzimssai d
proxi mate nmaj or nounting surface to 15
414 are pushed by the peripheral wall 461 to extend into the
surrounding chamber 418.

The first biasing member 45 is disposed to bias the grip member

46 tomove to its unlocked position. Apin 47 is disposed to position
10 the grip member 46 and the first biasing member 45.

The surrounding arrest member 44 is disposed in the surrounding
chamber 418, is rested on the surrounding seat 344 of the mounting
support 34, and is in sliding contact with the outer surrounding
coupler surface 4191. An annular inner inclined surface 441 is

15 formed proximate to the surrounding seat 344. The surrounding
arrest member 44 is moved towards and away from the mounted
surrounding end 415 in the axial direction so as to place the
surrounding arrest member 44 in an unlocked position, as shown in
Fig. 9, where the inner inclined surface 441 of the surrounding

20 arrest member 44 arrests the balls 414, and a locked position, as
gshown in Fig. 8, where the surrounding arrest member 44 pushes the
balls 414 to extend inwardly of the inner surrounding coupler
surface 4192. A retaining ring 443 is sleeved on the suspended
surrounding end 412 to prevent removal of the surrounding arrest

25 member 44 from the suspended surrounding end 412.

The second biasing member 43 is disposed to bias the surrounding

arrest member 44 to move away from the mounted surrounding end 415.



pl ace said proximate ejector plate in the retracted position or the
knock-out position, said distal major nounting surface having an opening
ext endi ng through said proxi mate major nounting surface so as to permt
said ejector rod to pass 5 therethrough, thereby facilitating di sengagenent
of said head portion fromsaid distal fhgctor pl ate when said actuated end
is pulled by a jerking force in the axial direction, the jerking force
bei ng greater than the friction force resulting fromthe frictiona
engagenent when said distal major ejector surface 10 is noved to abut

agai nst said proximate major nmounting surface. 3 . The nolded article

ej ecti ng défhiec eeaondbdaaing oetbar MR haswhbiesing fodcdivdtiah & eviaddepl at e

i ncl udes an i nner Eeripheral wal I which extends from said distal major
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an coup 23 n

nmount t her ebetween, “whéereinTsaid nechani smi'nciu _ _
anchori ng NEERES hdsileUh 1 131S Ui Nghag t%@%ﬁ{te%&rfﬁﬁﬂiﬁﬁgeﬂdugg' d
accommodati on space, sald surrounding coupler wall having a unte

surroundi ng SEbiihE owaeBadas S BuhaIRg aRge 8D theRBEP 24 tRAE AsEREAsOhYer i n
the axial direction, and outer and inner 25 surroundi ng coupl er surfaces

opposi te t actdoh «f hbe saevanddbidsicior metmbbeamd 31, etlat suerdunding pad %2 $ai d
outer surrounding coupler surface being disposed to be surrounded 1s by
and to be ssdernedpin tther aniahi HusetioBer segnent, with a surrounding

Cont i ngan ELELEBEBH s Bo “HEECHY SRS ISP BV ehORR OB
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posi tions wheeers@iitheBeat ROELLLBES RS Ab B Enb Qii%i:gi&g'é@t%cﬁpéi oundi ng

end and sai'd suspended surroundi ng end, respectively, and 10 an anchoring

portion di spesely Refdend ifs iahbgaNEtet hé Wikaingliadgi60WE Bie Furéace in a
radial direction relative to the axis, and confronting and resting on said
sur roundi népisong deEmberuds urand the etapaseg 488nbee mhgs poseed iwithatle
surroundi ng _coupl er wall 15 and proximate to said suspended surrounding
end, said rFACARrdHy SAEdEL DRTHG FBO Mldsi 414 ke rabl dntei the esasse®h t hat

whep_said head portion is noved to the | ocked position, said retaining
menber is r?'@\?ed?g'? éé’ﬁaﬁ?‘i}e e x ¢ EH SHRREMF D ALESRY WETEF %‘hrlrsoih‘ﬂ&“‘r‘%l.g

coupl er Sura];v% €2 Ef:%let 80\5.1‘%58 %u%lr}gu}lé)lrpgr %\1!18”1}15 by the biasing action

of the second biasing member 43 to the locked position to cover

the slots 413 so as tomaintain the balls 414 in the locked position.

As such, the engagement of the head portion 481 with the distal

20 ejector plate 335 is maintained when the ejector rod 48 is set in
the to-and-fro movement.

Since the to-and-fro movement of the ejector rod 48 is actuated
by the actuator, such as a hydraulic cylinder, steady movement of
the proximate ejector plate 334 between the knock-out and

25 retracting positions can be maintained so as to ensure that the
ejector pins 332 will not be hit upon by molding parts of the

injection molding apparatus 300. In addition, the distance of



' 20 said head portion fromnoving relative to said inner surrounding coupl er
surface, and such that when said head portion is noved to the unl ocked
position, said retaining nenber is retracted radially and from said inner
surroundi ng coupler surface so as to rel ease said head portion, thereby 25
permtting di sengagenent of said head ié?tion fromsaid distal ejector
plate. 4 . The nolded article ejecting device according to Caim3, wherein
17 said surrounding coupler wall has a plurality of slots which extend

t hrough said inner and outer surrounding coupler surfaces and which are
angul arly dicsemaaedsf tiepeorimity Ard dledl detaxipmatasdidhase in saed
retaining nmenber includes a 5 plurality of retaining balls received

rol | ably armmpacespeztisvekyativalyi dhokbt stimnsbyt hasultinghén| actestictasnt i on,
each of said balls rolls radially and inwardly of said inner surrounding
coupl er surifaéle areraldcwiera®f ithe Hevifeodked position, each of said balls

rolls away fraom sai d .i nper, surroundin oup|er 10 surface so as .to extend
outwardl y of ok b’iutlérg %Fﬁ@‘o}f%&%ﬁe Jesq}:rqraf%éjéﬁ?q% Bh%élilﬁtaf
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ere sal e recesses angul arly
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position, sal I's extend to engage sald recesses respectively so as to

stabilize tihethd detbernadn 6RGAGOHEAY sbelaes oval thd@ast g0kl beforpdatai d
distal ejector plate. 6 . The nolded article ejecting device according to

Claim5 , \#3éred cthearek metesispapidriiong Bxdrendbheh dber dcosEttbdrendt4dd is
surrounding 20 end, and terminates at an anchored wall, and wherein said
coupl er nmedwdARdmY arierking fsinggadhishyi s greapetham Eie Faschigrefppaer al
wal | surrounded by and in slidable contact wwth said inner surroundi ng
coupt er surqe&l:‘g’?l%ﬁhérﬁﬁim‘? F’s’lciﬁlso&@ge?fg%e@épa E88 tg’l?e%??ngPStﬁ‘B’i}e

s to. be placed jn.a,l ocked

toward and away. .f ram sal d _anchored wall,_so
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posi ti on, ré-sai e ages ’s [

unl ocked pRRIEbi-A0d dMFES RV cthelE! B TREDRE WM REBERBSEEi#dend 415, and
the surrounding arrest member 44, which is rested on the surrounding
seat 344, is moved relative to the anchoring member 41 to the
15 unlocked position against the biasing action of the second biasing
member 43 such that the balls 414 roll outwardly of the inner
surrounding coupler surface 4192 and are disengaged from the
recesses 483, thereby permitting disengagement of the head portion
481 from the distal ejector plate 335. At this time, the balls 414
20 extend outwardly of the outer surrounding coupler surface 4191 and
are arrested on the inner inclined surface 441 of the surrounding

arrest member 44.
Furthermore, as the ejector rod 48 is detachably coupled to
the distal ejector plate 335 by means of the coupler mechanism 400,
25 agsembly of the coupler mechanism 400 and the ejector rod 48 is

convenient to conduct.



' 18 head portion when said balls are pushed by said peripheral wall to
extend into said surroundi ng chanber; and a first biasing nenber which is
di sposed to bias said grip nenber to nove to the unl ocked position. 5 7 .
The nol ded article ejecting device according to CCaim6 , wherein said
nmount i ng support includes a surroundi ng 3eat which is disposed i nwardly of
said proxi mate maj or nounting surface, which confronts said surroundi ng
chanber in the axial direction, and which communi cates with said opening in
the radial 10 directions, and wherein said coupler mechanismfurther

i ncl udes a rraundi ng arrest menber which is disposed in said surrounding
chanber, wh S rested on said surrounding seat, and which is in sliding

contact wi th sohg @ St AU OHOIiNG SAMRELaHERACE u a0k d ST ARG LAY

arrest menber belng nove owar ds” and away from sai d nount rroundi ng

end in the axigdiddhhestpaatse, agnd @dabee8 Saitd sPeFMEBH I)Indane St BRNMDer in
an unl ocked position, where said surrounding arrest nmenber arrests said

balls, and a lamtkedoppsitheon inybet Bors aineblaling olapbargtasr eshcleliber pushes
said balls to extend inwardly of said inner 20 surroundi ng coupl er surface;
and & second bitatiinpanepbsete diispos fdlrso moldpadiidns dndoundivaglamplese nenber
to nove away from said nounted surrounding end. 8 . The nolded article

ej ecting devi ddticeoprarara teld Fortion ek masgsdwibupthe fEtafrdeh
further includes_ a surroundi ad which 25 s disposed bet n said
Sur roundi ng. S REHEAGR i PoRHa S B AL R AT B DR AR A L0 mde
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of said seconqRitashgdiiBigle statdosay PindenguBAdehst daforfiedei Anhe
axi al direction.

10 second mold portions confine a mold cavity for molding of a
molded article therein, and a removal position where the movable
plate is remote from the stationary plate so as to permit the
molded article to be knocked out from the mold cavity, said
molded article ejecting device comprising:

15 a proximate ejector plate adapted to be disposed distal from
the movable plate, and movable along the axis between a knock-out
position, where said proximate ejector plate is closer to the
stationaryplate, and a retracted position, where said proximate
ejector plate is distant from the stationary plate, said

20 proximate ejector plate having a receiving bore which extends
therethrough in an axial direction parallel to the axis;

an ejector pin including an inner segment which is received
and fitted in said receiving bore and which terminates at a butt
end, and an outer segment which is distal from said butt end

25 and which extends from said inner segment in the axial direction,

said outer segment being disposed outwardly of said receiving

bore, and being adapted to slidably pass through the stationary
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be actuated by means of the actuator so as to enable said ejector
rod to perform a to-and-fro movement along the axis, and a head

15 portion which is disposed opposite to said actuated end in the
axial direction; and
a coupler mechanism disposed to detachably couple said head
portion to said distal ejector plate in a frictional engagement
such that said engagement is maintained when said ejector rod
20 is set in the to-and-fro movement.

2. Themolded article ejectingdevice according to Claim1l, further
comprising a mounting support which has proximate and distal
major mounting surfaces opposite to each other in the axial
direction, said proximate major mounting surface being disposed

25 to confront said distal major ejector surface such that said
distal major ejector surface is moved in the axial direction

toward or away from said proximate major mounting surface to
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is pulled by a jerking force in the axial direction, the jerking
force being greater than the friction force resulting from the
frictional engagement when said distal major ejector surface
10 is moved to abut against said proximate major mounting surface.
3. Themolded article ejectingdevice according to Claim2, wherein
said distal ejector plate includes an inner peripheral wall
which extends from said distal major ejector surface to said
proximate major ejector surface to confine an accommodation
15 space therebetween, said inner peripheral wall including wider
and narrower segments which are respectively proximate to and
distal from said distal major ejector surface so as to form
a surrounding shoulder mount therebetween, and wherein said
coupler mechanism includes

20 an anchoring member including
a surrounding coupler wall received in said accommodation
space, said surrounding coupler wall having a mounted
surrounding end and a suspended surrounding end opposite
to each other in the axial direction, and outer and inner
25 surrounding coupler surfaces opposite to each other in
radial directions zrelative to the axis, said outer

surrounding coupler surface being disposed to be surrounded
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S slidingly movable relative to said inner surrounding coupler
surface in the axial direction between locked and unlocked
positions where said head portion is proximate to said
mounted surrounding end and said suspended surrounding end,
respectively, and
10 an anchoring portion disposed to extend from said outer
surrounding coupler surface in a radial direction relative
to the axis, and confronting and resting on said surrounding
shoulder mount; and
a retaining member disposged in said surrounding coupler wall
15 and proximate to said suspended surrounding end, said retaining
member being movable in the radial direction such that when
said head portion is moved to the locked position, said
retaining member is moved radially to extend inwardly of said
inner surrounding coupler surface so as to retain and to prevent
20 said head portion from moving relative to said inner
surrounding coupler surface, and such that when said head
portion is moved to the unlocked position, said retaining
member is retracted radially and from said inner surrounding
coupler surface so as to release said head portion, thereby
25 permitting disengagement of said head portion from said distal
ejector plate.

4. Themolded article ejecting device according to Claim3, wherein
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extend through said inner and outer surrounding coupler
surfaces and which are angularly displaced from one another
about the axis, and wherein said retaining member includes a
plurality of retainingballs received rollably and respectively
in said slots such that in the locked position, each of said
balls rolls radially and inwardly of said inner surrounding
coupler surface, and such that in the unlocked position, each
of said balls rolls away from said inner surrounding coupler
surface so as to extend outwardly of said outer surrounding

coupler surface and into said surrounding chamber.

. Themolded article ejectingdevice according to Claim4, wherein

said head portion has a plurality of recesses angularly
displaced fxromone another about the axis such that in the locked
position, said balls extend to engage said recesses
respectively so as to stabilize the frictional engagement

between said head portion and said distal ejector plate.

. Themolded article ejecting device according to Claim5, wherein

said access opening extends toward said mounted surrounding
end, and terminates at an anchored wall, and wherein said
coupler mechanism further includes

a grip member which has a peripheral wall surrounded by and
in slidable contact with said inner surrounding coupler surface,
and which is disposed in said access opening to move toward and
away from said anchored wall so as to be placed in a locked
position, where said grip member engages said head portion, and

in an unlocked position, where said grip member disengages said

10
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5 7. Themoldedarticle ejecting device according to Claimé, wherein
said mounting support includes a surrounding seat which is
disposed inwardly of said proximate major mounting surface,
which confronts said surrounding chamber in the axial direction,
and which communicates with said opening in the radial
10 directions, and wherein said coupler mechanism further includes
a surrounding arrest member which is disposed in said
surrounding chamber, which is rested on said surrounding seat,
and which is in sliding contact with said outer surrounding
coupler surface, said surrounding arrest member being moved
15 towards and away from said mounted surrounding end in the axial
direction so as to place said surrounding arrest member in an
unlocked position, where said surrounding arrest member arrests
said balls, and a locked pogition, where said surrounding arrest
member pushes said balls to extend inwardly of said inner
20 surrounding coupler surface; and
a second biasing member disposed to bias said surrounding
arrest member to move away from said mounted surrounding end.
8. Themolded article ejectingdevice according to Claim7, wherein
said coupler mechanism further includes a surrounding pad which
25 is disposed between said surrounding shoulder mount and said
anchoring portion, and which is made from a deformable material

such that when said mounted surrounding end is brought towards
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said surrounding arrest member against biasing action of said
second biaging member, said surrounding pad is deformed in the

axial direction.



