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NETHOD FOROSSAAMSI NG OPEN ENDED 5 sELLORCTRS 8,

I NJECTI ON MOLD 10 _ FI ELD OF THE

| NVENTI ON " The presknt invention relates to the
manuf acture of nvol ded bel lows parts, and nore particularly to such
bell ows parts wherein both ends are 15 open. Even nore particularly,
the present invention relates to nethods for stripping open ended

bell ows parts froman injection nold.
BACKGROUND OF THE | NVENT! CRr1HE
bel |l ows are used as seal i N~ DoOU

fl exi bl e codplings thensecBELLOWS PART:FE ECTE {014
particul ar application of interest for a bellows is as a repl acerrent for a

tly deformable
oupl i ngs, as

pi st on, return spring, and cylinder in punp deV|ces particul arly
| otion punps and trigger sprayers. 25 Punp
devices require pressurization of a fluid in order to dispense t he

fluid. Piston and cylinders have historically been used to generate fluid
pressure. In a trigger sprayer which is used predom nantly for |ow

viscosity 10 fluids, for exanple, a piston and cylinder arrangement
provide either high friction LD aling, or |ow
friction and a certain anount o Nei t her of these
conbi nations is desirable. Piston and cyI | nders are al so known for

Ri nd: _ngdd_uri ng axi ?I rr?vgqilat presiit qhvanﬁuﬁe%mésr% the OfmhalFh@lreToF | Ablded
cylindrica ent, bel | ous secves, as u :
and a return spﬁ PRAS 309 MOTRP ltbgﬁl?%@‘%st‘g@’ %QP“S‘“

ﬂef or malt : Onltsh topen E&ehahbm\parhaﬂaﬁy Smélmsehi nmﬁbﬁﬁmﬁetﬁd?ﬂﬂmﬂ‘s?&\hl ch
ave wal l's tha Li Dgs e sunmation o .
coni cal ring be ﬁw’ﬁgiw qugﬂggf@wfﬁwsﬁqﬂap jection mold o' i vi dual pl edts

determ nes the axial resilience of the bellows. The primary

advantage of a bellows is t ACKGR Q‘fﬁ‘hﬁ uation force than
a pi ston, return sp#ﬂgﬂ'ﬂ%&‘nﬁﬂ—m . A bell ows '

resi stance to axi al WD 96/ 14198

PCT/ US95/ 144912 Resnhently deformable bellows are used as sealm béots around

deflection is I& than he sI gfr LCti t ween @n andcllnder
~and the ‘P‘(SB‘?‘ F "“A?ss & CPRAInefS

single part, anA pahmﬂirmpphcahon of mterestfibﬁabeﬂmrsmblayreplacbmdm fmcaabnsfdnt

Sonstder a0 conpaE Sl fy i AL paricotny 188K bk B G,

statical |y seal spgayess.t he novi ng parts of a punp device. This is
typically aghieved by con ﬁ?m?ﬁg %h

rigid actuator Rgr s, by s?\g‘%b |tt| n ermal or a esive ond| n]g] The
act uat or pé“' used: to,@enerate,
actuator is rel vamumlmd&hﬁwf&xnaﬂdﬁm

bellows resilie ereb avmn 10 fdethro h..an,i. valve
Wien the act uath%Wﬂ‘ﬁ%& %ﬂﬁe ng’ﬂleﬁ
contracts, pr essﬁgmdq@ndhealiﬂg,md low fndmnnl avided cuﬁmamnhnlseﬁbymss teahgeem t

bl | owa wi T oﬁhﬁ@%q%pe%g}"i’*"‘#aﬁm o desipbe. Piston ang,yfindec B P b0 2

bel | ows may be fo8 amlmpngnw, \u;uch Ghuses ermaticastustorgmotioni 5 Bl ow
mol ding is a si rrpl er procgsw | arie3S3 LRSS pfhplig thahibef kness

g}‘ oat defleté[lledézp%ln’lscal rin p%?he‘rs of 1 @dﬁqlleat Res'qi’taagﬁggftgo bel | ows

~Therefore, tri gaafenawsamra h&idscbfsmﬂi'ébnnected pleatmdmchyhavaj wallg that ramd ding so
‘“that their ,axial de Iectlon rﬁastancels control | gyg SO,

i njection | di gernmatio 'b?fm"?%h'i‘l%ﬁ'“ % ment s,
such as val ves ﬂwdndmﬂud pleats deferminesothie axial edsilience: of thetbellowsio The gprimary

integrally wit Iolfciwﬁello‘%s is_that it can provide a IO\WRJ Scthdridn @%Aﬁilﬁﬁ P

bellows is a we gmn proces course
i nj ecti on nol di PistoBnyetyrar spring: and sﬂnuler mbmmrbné b#ﬂmm@wse to axial



Is stripping the part fromthe nold elenments. Typically, injection mol ded iy
bel | ows are hand stripped or pushed off a nold cor | _

stri ppi Wé’%?“ﬁ”stl Il warm part often results in pm%%ﬁug{]anage to .,
the bellows fromabrasion with the nol d; - Alternatively, bellows

have been nol ded with one end closed.s®that air can be used to

inflate the bgldeehen ilebd hini e%ilﬁmhzﬁcﬁ&{ Beftvddn PiAVH 900 \Wilﬂ@ﬂ and th

resul ti ng beI vvse{mst thereafter uhdergo a post 'processi eratlon to
renove BRItPNAetIm ARANg d Als0, 8rhellows is:p single part; and therefore it

(ljJ S. I Pat ent Nias o @%amg%aﬁd)ctﬁﬁdamlt ?bnﬁhmtnér&sueﬂee&ﬂﬁé thePe aﬂegfﬂé sliding
i scl oses an gpen,.ended conical hel | ows s i ch has specific
“proportions a theres eseg} T%F%PHEV\@}W%I in order that it nay
be stripped froman inj Acbellnws is statxcallynéedledTﬂmetheXmﬂg arts bfitai pmapon
roportions t t d t ri.pping a
Dol Tows. 11 om Qe Phis 8 Spfeify Biticvefl by, cdigecef pwo"bpen dalls of aBeBhi 5P' "0
What has beenrigid sctuatpriparta bmmmgttmsronthqmui poadhesive bonding.b The eetuator
having bot h eﬂﬂ'ﬁs ﬁﬁ?rboﬁﬁnﬂhéiﬂﬂ m fig) sd' ikt ﬁh&PEﬁ'é‘&?ﬁQr gsagﬂédge&mand the

bel | whi | |1
: Vﬁl Cﬁwlss ! ebellows pu lfnngec: ber expanﬁs? Ei&e Po gel ows xgsxlxgm:pom% Qrgwwg\;g | ow

cycle tin® anfluidithrobgh ayjinlétaalveo Whiérethe aktuatords atuates, the Heliows gof the
present inven

According to %@Eﬁ\vgﬁ%ﬁ’i pressurizing the %‘QB@EWAP;{%‘@]Y%%BF%W an gxit e hod
for strippi nngvmmsmdlpdm‘ge‘ﬂlerﬂum injection nold conprising the st eps

f t | d

Core pin sard coro |  Mingbfirng ' tadhe \AH gut $RaS0REN 50'nd; R, °

cavity surroudificaifiesaSuch bellowsimay beamadesby blowsmelding arzbyi m)gcmahmgm cut
portion; 150) nwmmn@isck dimpRet potless, bﬁﬂﬁ'r&&ﬂt&%wg:sé%wi thRkh@¥dfpart to

be stripped from sal core expand) ng sail rt, oytward

from sai d cor@eﬁf’ %ﬁ?féhﬁéleﬁtsb eyt bel B8 8 5ort i on
by a grippi r@ncﬂmnofccmm thivkres\gutsedi dTHepéfore)arigger spaayesbélldwsruder cut

b i 1o sandde, 3 Bt “F&P@s Y R ﬁ?fifcﬁ%#%%ﬁmé o e,
said grippi ngcomii&blgo 0,sinjestian nolding cpennity thé:iadditign igf sotberi ﬂmcmnﬂar cut
a1 0 cor SV rilendiRy, fUeh g:g!"ﬁs%‘g viRle, Sprfl el Bkl Doy ol O
bel | ows part ¥ M dly fromsaid core pin.
Injectlon molding of bellows is a well known process. The trick,
of course, when injection molding any part with radial undulations or undercuts,
is stripping the part from the mold elements. Typically, injection molded bellows
25 . are hand stripped or pushed off a mold core pin. ‘Such stripping of a still warm
part often results in permanent damage to the bellows from abrasion with the
mold. Alternatively, bellows have been molded with one end closed so that air
mbeuudtomﬂatethebellowstoblownoﬁ‘thecorepm However, the
resulting bellows must thereafter undergo a post processmg operatlon to remove
30 the closed end, and additional scrap results.
U.S. Patent No. 5,006,376 to Arima et a!.,- issued April 9, 1991,
-discloses an open ended conical bellows shape which has specific proportions and
is made of specific material in order that it may be stripped from an injection
mold. The. extreme limitations on proportions and” materials exemplifies the
35 difficulty of stripping a bellows from a mold without damaging the bellows.
' .What has been missing is a method for injection molding a bellows
having both ends open as molded, which uses a compressed gas to expand the
bellows while it is pulled off the core pin of the mold.  Such a method, which is



Ba Accordi ng to theyl §uaRal Bin R lﬁedsecond aspect, there is provided a

rrethodfor Stl’l |ng froman injection nold 1,54,A0 t he
st eps of -W ect M[‘ﬁ'}“ Um el l ows part having two (ﬁéﬂﬁ%rﬁﬂé& ground
a core pln_sald cor longi tudinal axis and a first split
cavity surrounding said core pin, said b& | ows part having an undercut

portion; b) Opﬁﬂbﬁ&e&%ﬂmﬁd Wcﬁlﬂ firhe 8AY Which{réquifs Hol extethal dthhiivfis,Aart to

be stri pped from sa re pip; expandi ng sai d-bel | ows part out war d
fromsaid core 3i ‘ﬁ’“q&? R ?1 ?g§°& bel l ows part at said undercut portion

by a gripping neans; and e). pulllng said bel lows part at said undercut
portion by said gri ppi ng neags [ £ g =T Wal part fromsaid core
pin while said bellows part SZsipiviciemaeaving o melny said core pin,

sai d grippi @y means conprising a second split cavity which grips said

undercut portion of said ggb l% Pﬁsal %éﬁér\@ nﬁﬁﬁﬂmnssﬁ’ﬁe&hodcﬁa\“sy g,{atl ng

axially fromsaid core gln to

whi l e said bel | eRes epded bellp V@@ﬁhﬁemwmwhih@m hodchas as i ststep
According to tmelmjuamnuaad o'fdmbd,sq;saqﬁvmgttw@eh%nag ondedno\asﬁafhod

for stripping 04)en L£ended . lll rt froman. | I dc ri sing
the steps of- lr‘ﬁs@' i POftiAg IW’&%’E%&?’T 8. for epaﬁmrysﬁﬁast pﬂw
having a ri@si Isubstanmnﬂytnm;)bnmtleathbbm ﬁxecmrepmlandaruécmd‘ sphs tawvgyl i t

cavity and a s okt
3b core pin aﬁ?ga seconély caV| tl§/a,9”a hpsga&sp%g %‘g éiiml'ld" porfl on

having a first pastiencand naesﬂwnéposm the dellows pmmasgmnnesaud‘aqeemdlaent
portion having @@owaﬁgnéﬂrface and a second open end; b) opening said

first split cavity to permt said resilient
P y P Other steps involve opening the first split cavity to permit the

15  resilient portion of the bellows part to be stripped from the core pin; transmitting
compressed gas through the core pin to the inner surface of the resilient portion =
while the open ends of the bellows part are closed off by the second split cavity at
the first open end and by the core pin at the second open end; and gripping the

. undercut portion of the substantially rigid portion of the bellows part by the

20 second split cavity. Additional steps comprise separating the core pin axially
from the second split cavity so that the second split cavity pulls the resilient
portion of the bellows part from the core pin while compressed gas maintains the
resilient portion expanded; and then opening the second split cavity to disengage
the undercut portion of the substantially rigid portion of the bellows part so that

25  the bellows part may be ejected from the injection mold.

The core pin may have passages connected to a source of
compressed gas. Such passages also have fluid communication with the inner
surface of the bellows part. Thus, the step of transmitting compressed gas to the
inner surface of the resilient portion comprises pressurizing the passages of the

30 core pin. These passages may result from a porous metal core pin or shallow

- channels in the core pin.

Alternatively, the core pin has a free end a longitudinal hole
therethrough, a valve seat at the free end, and a poppet valve which has a valve
rod extending through the longitudinal hole. The poppet valve is biased against

35 the valve seat, and the longitudinal hole is connected to a source of compressed
gas which cannot flow until the poppet valve is unseated. The step of
transmitting compressed gas to the inner surface of the resilient portion
comprises unseating the poppet valve.

THIS SHEET HAS BEEN
REPLACED




portion of said bellows part to be stripped fromsaid core pin; c) passilng
conpressed gas_through said core pinto said inner surfa '

resili eﬁYOB§¥@%n while said first and second open ends %&%’y@g?l ows
part are closed off by said second split cavity and said core pin,
respectively, thereby expanding said résilient portion outwardly fromsaid

core pin; d) gripping Sgilhnb{eeaRsthath@ inbalVedtriprtng tiRUltRfeAit palon &f 9i d
a0 d cor e pi ntibReIPS PR G asol sectud v mhich %ﬁ&}'&%@?}mﬁﬁﬁf{@;' sai d
resilient poranmubardirstsopetl ehd bf thebelliws part oM thaicaviere pin while conpressed

gas maintains said resilient portion expanded; -an f) opening said second
split cavity to disengage said undercut - portion of said substantially

rigid portSon of said b ONIOF THE DRA y be ejected
fromsaid injection nold. According to the invention in a fourth aspect, .

there is provided a methaod for stripping an open ended bellows part from
an injection mold conp™hilethe:specifieation eancludes with; elaimsowhiah nartisglaglybel | ows
part, 3al d bleblt:iﬁv\ﬁuqo?fdtdihaigﬂﬁﬁlaﬁn tltid?ﬁe_kétﬁiﬁveﬁﬁkﬁﬂ,gpﬁ Hegaéaqﬁathﬁ%wa%n? core
g:mn da(r:I or 2 ;Eninvegt?o\ﬁ' will bé'Béttér Snd2tod kdm Xleréqﬂéwﬁngoé§{:’g&mgg aprggﬂqeg men
cavity, sH d embedimentsatdken rin gonjunctidn with the iaogompankingsdrawfrgs, inehithd an

. | den : ; | Lent pt } . ;
and a second Hieerdice rifheraifidind G SdeniEl cenlBid 4 MO 2T | 00T (SUTT A0
resilient portion of sklG Baslafronpelevation views of iappreferfedomethad cofcthee pi n;
), EESSLPY, COPRRARMt i B4 Qo bt 1 35 siic® 1 €

said resilien rtli f second pen ends al

bel | ows par't mogd? dil ff cayity end and acmovable gate end fcan injgstion

respecti vy, nbmfﬁicm&ﬁéﬂﬁsﬁaﬁ&itidh?si l'i ent port ion outwardly fromsaid

o o) LR 10 B S i W g BBShE Tl Bl ¥

core end of an injection molding machine in an opened position with a bellows

part being ejected; . |

) FIG. 3 is a sectioned top plan view of cavity and core portions of
20 - the mold of the present invention, taken along section line 3-3 of FIG. l,' showing

the cavities of the mold closed around a core pin and a bellows part newly formed

therebetween; | : - o

FIG. 4 is a sectioned top plan view thereof, similar to FIG. 3,

. showing a first split cavity opening perpendicular to the axis of the core pin;

25 FIG. 5 isa sectioned top plan view thereof, similar to FIG. 3,
showing the beginning of axial separation of cavity and core portions of the mold
while a poppet valve opens to permit compressed gas to expand the resilient

.~ FIG. 6 is a sectioned top plan view thereof, similar to FIG. 3,

30 showing further axial separation of the cavity and core portions of the mold, -
wherein the bellows part is gripped by the cavity portion and stripped from the
core portion while expanded by compressed gas; B

| FIG. 7 is a sectioned top plan view thereof, similar to FIG. 3,
. showing the cavity and core portions of the mold ﬁllly separated or in the open

35  position, with the bellows part stripped from the core portion and the poppet

valve closed; and S
FIG. 8 is a sectioned top plan view of the cavity and core portions
of the mold of the present invention, taken along section line 8-8 of FIG. 2,

"



"é) separ ating said core pin axi aI'IIy fromsaid solid cavi t.y t her eby

pul I'i ng ﬁg‘?‘gg‘@g‘i“ ient portion of said bellows part from . &,_sggi lpl n

while co gas maintains said resilient portion expan

operating a stripper rod to push said bell ows part out of said solid
cavity. 3 3d 5
The described ershodingemsesond splitecapity opeed perperdicniar thathe axisaifithel corer pin,

stripping an wfrwsxrgiggggm%ﬂoaghﬁg& ?‘é{@{'f roman injection nold. The

met hod has as a ton mol ding of a bellows part
havi ng two open ends. The Hi& I90$vs sectioned top plan viewaof an aléemtwmmmdmm

| ocated bet ween &81@3”7 Ff di%htcagi? tﬁ%&ifdg%r ?d?ﬂatf%he cavi vity portion of

- substantiall g p rti orf oca I n and second split
cavity. thermold, and ja6are pin havinggshallow ch tfa P%EP% Nalve ahthe g
an external Und%wpomonofthemaefiﬂdon and the resilient portion of t he

bel l ows part ‘has an inner ce and sec en.en

Ot her steps invol ve openi r@E{H ‘Fu‘ri‘i‘"g'qur PPC@WM& %pror g o FIG,8,
“resilient porti ghowingithesthippéraod ejeating the bellows parp frerh the solid d:mtyore pi n;
transmtting conpressed gas through the core pin to the inner
surface of the resilient -ortlon whi | e the open ends of 't he

bel | ows partlOare closed B p L) L aell e ‘ t he
first open end and by the core p|n at the second open end and gripping the

undercut portion of the s antiall I g n of the 0 rt by
t he 20 second split FWS‘!Q(‘R!{Q rfiﬁ’wg'sé dﬂﬂﬁrﬂw&b :ﬁ(}%
core pin axiall and 2, there is showirah hﬁe@ﬂﬁﬁi&dnﬁghpparaaylwrgiclsprmt a&imh@dacbnd
split cavity pulls the r.esi

f
the core pin whithg PR NY 8"8%(5%‘?&&7‘88 pded et Paaié‘r‘f‘ a@dﬁaﬁ‘i rgnm
expanded; adf t hmoldapdis gepetally indicateddiassid. |1menaun molding diaching 4( dhas a cavity

 Lhe undercut porerioy Ghich's BHIShMsl iod hSofe BAH1CUMRD Hiohbld By £

so that .25 th ["ows omt e I njection no
The core pin nayhydesuli ﬁﬂ!ﬁ‘»‘&gb@ bé‘!@!ﬁ aparsow 20rtedndicate where the injsetignessed

S ace.of p?ﬁiaqi‘ﬁ‘%*‘““‘ef‘k‘““"‘“ Wﬂe“ﬂﬁ“m&‘ﬁ”&ﬁ??“‘?’%w““ fessed oas

Lo the Qothzms @&Wﬁ?@ﬁnﬁg&e@lﬂ&z iy v@m%vﬁ;ﬁ; 3n

pressurizin rengoted O kjetta ethetrefroml. h €Such i fvael almswe :

resul t fromaprousrreal orle'apln ar p?]rﬁ ha nng |0

core pin. “E !"ﬁ& '5%‘75" Wé’d%?‘g’ ﬂ%s‘

en(cji a ljongl t udiAshurghd0cton toggle presshé\ol;u'bmwg.h veaxoxalmmiesbsatArhurgt wao%ﬁ

en and a popp I

t he | ongi t udi na?ﬂ@gﬁﬁl’he ‘PoOpp g&fwrﬁs}sBf%%reca“t%%lfﬁtﬁrugggﬂhg fglH\gal ve

seat, and the |mmmmgmutgthememwe@tmww@ hettibr essed
??an tcPl ﬁgsggﬁpi Lg\évegnt gh"t ?‘ﬁ‘g Innndfﬁis‘ﬂﬁ ce of thgdhgsilbi?’eg?ﬂiggdﬁ on

" conprises unseat8# P%E‘ﬂ ég within the "‘9&‘% clistn an open ended

PCT/.US95/ | 4012 bellows part from the machme 'FIG. 3 shows mold pomons 244and 26 in a

Still another al [ r f

t he bel | ows part%ai%%ﬁl d@ég%)éﬁgd @g&%ﬁﬁ&#@ﬂ:&;@ﬁ fdJ{.mrl erq{ri% spaope

pushing the - ﬁlbﬂnwmtﬁhEGPme%%/mhmnsﬁs oueer|shape

cavity. 30  closed around core pinZ¥. FFir ity Sb 1§ﬁre?éi‘ﬁ:l§)w B@ﬁg a plane
Whi e th f i |
TRt ot apd insrallelta 3 Tonmdinal e s Showrh obte, GG Pin 4ch He (R, BEVES, o

the present may bé Byaiiﬂlpb?peﬁdichlab%bﬁ’é ldh@mﬂiﬂrﬁdsooﬂnritrspm tavityf 30 bamM ng
description of preferred

odi K
acconpanyi ng dr KR8 30y rFW%e"owwl qeagflpﬂ%tag e‘f‘e@? éﬁg@ﬂﬂ{ﬁ%ﬁép@%@”@%{l
i denti cal el enerdenring ¢hennokied bellows part so that the bellows part can be stripped from the

35 core pin as hereinafter described.
Core pin 28 has a body 32 and a free end 34 Free end 34 has a
valve seat 36 for a poppet valve. Because the molded part is a bellows, core pin



FIG 1is a front elevation view of a preferred nmethod of the
present_ | on for stripping an open ended bell ows par

i nj ect |‘Uﬂ”ﬁ 9h nol d, disclosing a fixed cavity end anoﬁgt'ﬁ%@a!ﬁ% core '
end of an injection 15 nol di ng machine in the closed position;

FIG 2 is a front elevation view t hered®, disclosing the novable

core end of apgha @Q&rhé%'bf%h di@mwﬁngm @acweﬁ&e%ﬂsﬂngrg% gg{btdeda

bel I ows art being.ejec
secti oned toppﬁgﬁﬂwléﬁp'@fp‘% b‘!?'%&h'!i core portions of 20 the nold of

the Pavitics. vaegg' o m?r ‘3‘32’% 200 °mt“‘“"5‘*r‘?’9?§”°§rﬁ‘§5§§°f‘%d iRVANENT iy
f or ned r & substantially centered wathin cpre pin, 28,1 g0

E gel P;agp\sme\r/]\longmdmﬂ clearmé holetthrotightheScore pin. Poppehwulve 38ds dpened ang! i t
FIG 5is a sgc Wﬂﬁw ﬁf an vétgwi "Ei%ér eo%r "'Eélhmaﬁ'lgapg G*anaéssed gas

showi ng t he bzrgmm applisd ta%hwalyep@d aPpppet orlve 38 is \biased) closed: by armeasss of
the nold not shéévn! The Wtof%bﬁ& VaRRB s o BEMIT donfpréRégacdronfa O

expand the resi Ilent FIG 6 is

a sectioned t¥YeR BAt shawn) I‘l‘(&h‘éb%w%l'ﬁiméﬂ inlst 42cin eore bady 33, alangatheur ¢ her
axi al sepHr at outside of vilee cod 40 Yo tilve seat S6pad firtilly t6fan lidifer Barfste 23 of the :
e e e et 2 i S48 i e 117

FIG 7 is a seasepuriRii A(pppptbtanalwwduch isseated closed during molding al, serves to

open 35 poRt vk pten W?’E"ﬁﬁgﬁ%‘éﬁ‘?om&‘"ﬁ@f@’&‘%&? PR RO o 1 on &

and the poppet vERVitY mpl mlog,%hasasecon split cavity 44, which wheg s a
sect i oneals: OrciakeduoRitsopplPvY3E WhERLeEGIFSPPLIVS M contacts fif siite I d

of ‘the present in on en .al sect lne 8-

9 Vharcavty P Seeend spht Cavigy 308 wﬁ@fv hf orwpﬁlﬂmggﬂem%ms part
from an i nj eclongitudinal axis (ot siown)pf theicoge ih such thastws halves may beagpened ect i on
nol di ng a bel e n 8 sai d
core pin haww titdr 'Qaﬁﬁsqgné‘ﬁ@"ﬁgﬁg'éﬁf coéﬁ(?"ggﬁ i ?g%%gg ﬁﬂ'fzg ‘W’pé/é]
surroundi ng could opeminiaddifferept directiondhowevento disengage lietlgws parir2R: as ut
portion; 29 desdil)ed said first split cavity to permt said

bel l ows part to be stripped from said gore_pi andi ng said
bel | ows part outward frﬁ’n?@&? (,tbqeperanon OfEFﬁ"‘dd compong)ts P hepresent o d
bel | ows part iaverfidhdo fikkioaro Ppet valve 38%hasa ﬁfapomm mrySshdagld

o1 1 ppi ng. neart to%e'ﬁg%?ﬁpsﬁsa#a “”de#f??«e&?f oAl second sitROREH i | o

sai d bel | ows praviles an aindercit 48 m the mhalmﬂyllr;gld portionaofi bellows part 225ai d
gr1 PP! NG 238 aNZhich enables closed split cavity 44 to externally grip the substantially rigid
. portion near first open end 46 for stripping purposes. The substantially rigid
portion of bellows part 22 at first open end 46 is more rigid than the resilient
corrugated portion of the bellows because undercut 48 results in a thickened
- annulus at first open end 46.
30 Bellows part 22 has a second open end 50, which is generally the
’ larger diameter of the two open ends so that it may be more easily stripped off
the core pin. Bellows part 22 is molded of a resilient material such that the
bellows will expand somewhat under the pressure of compressed gas to enable
stripping it from the core pin. In a particularly preferred embodiment of the
35  present invention, bellows part 22 is molded of ethylene vinyl acetate resin, grade
UE632 available from Quantum Chemicals, of Cincinnati, OH. Injection molding
machine conditions are: 375°F nozzle temperature, 375°F front temperature,
350°F middle temperature, 300°F rear temperature, 335°F actual melt



'60npf|5|ng a solid cavity which grips said undercut portion of said

bel | ows part said solid cavity separating axially fromsaid core
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cavity and a sumstalniGompressed gasiis valved externally to core body 32 at the proper time,
15 and the compressed gas passes through the pores of core pin 28. In this
alternative, no moving parts internal to the core pin, such as a poppet valve, are *
needed. Core pin 28 then has a free end 34 which fills first open end 46 of
bellows part 22 during molding.
Another similar alternative is to provide shallow radial channels
20 along the core pin which are deep enough to pass compressed gas but shallow
enough to prevent molten plastic entering them. A longitudinal hole through the
- core pin feeds compressed gas from an external source to the channels. Such an
arrangement is shown in FIGS. 9 and 10. Of course, channels would eliminate
the need for a poppet valve.
25 'FIG. 5§ shows the begmmng of axial separation of cavity mold
-portion 24 and core mold portion 26. Meanwhile poppet valve 38 opens to
permit compressed gas to expand the resilient portion of bellows part 22. First
open end 46 is maintained closed by second split cavity 44 externally gripping the
end of the bellows at undercut 48, as poppet valve 38 is withdrawn from inside
30 bellows 22. Second open end 50 remains closed at core body 32 when
compressed gas expands the bellows. Annular second end 50 is slightly more
rigid than the corrugated part of the bellows. As bellows part 22 is stripped
axially from core pin 28 by the separation of cavity and core mold portions 24
- and 26, second open end 50 of bellows part 22 slides along core pin 28 and
35 maintains a mostly gas-tight seal with the core pin. Even if some compressed gas
leaks out from bellows part 22 at second open end 50, there is sufficient
compressed gas flow to maintain bellows part 22 expanded enough for stripping
it off core pin 28. Typical compressed gas is compressed air at 60-80 psig.



portion | ocated between said core pin and a second split
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i nner surface and a second open end; b) opening said first
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said substsantﬁa,hidsrepmzs rigid portion of said bellows part by said

fromsa 8 second  HIGYT shows, cayy awkRets, ol ppiigns 4, ek 28, Sl

portion of separatedsari apencBeélivwes pant 22 fio Inngeﬁentad gey corp pin 28)i Peppeovalvessed .
t

decond spiit 15 dlote oo a0t 38, ekdty osing B oy of sopinks B Bad °

subst anti al | yB qubﬂtemalmfgnppedby second splitalivity#4.so t hat said bel | ows

part may fge ej ected FIG. 8 §Hdw® %@6&! sﬁiﬁ%ﬁﬁffasggergnsgge dicul tUiﬁe”Et hod

of cIa|m3 whereip said core pin nected to sour ce

of ‘conpr essedisef core pin 28, thereby "ﬁ?&%‘ﬂ%&@ bf!lews Rastiak rsﬁpamue%mrl@ét i on
With said  the part may be ejected Compressed air blow off'is'# typical means foPRjectirig f ace of

said resili erbengor tpalq%ot{'om an mjec?{on Told. However, means for such blow off is not
- shown. ‘Bellows part: 22 is shown droppmg out of the mold from' between the
15  separated mold portions. :

Alternatively, second cavity 44 may not be split. FIG. 9 showsa ¢
solid cavity 52 which grips undercut potion 48 of bellows part 22. To release
undercut portion 48 from the solid second cavity, a stripper rod 54 pushes the
‘annular first open end 46 of the substantially rigid portion of the bellows part 22

20  out of the second cavity, as shown in FIG. 10. FIGS. 9 and 10 also show an
alternative core body 56, which has a compressed gas inlet 58 connected to core
pin channels or passages 60 in core pin 62. Core pin 62 has an extension 64
which replaces poppet valve 38. -

Referring again to FIG. 8, once bellows part 22 has exited the

25 mold, first split cavity 30 and second split cavity 44 close, and core mold portion

‘26 moves axially. against cavity mold portion 24. ' In this condition the mold is

ready for another injection molding cycle to begin. ' : '

- An alternative to the operatnon of ‘cavity and core mold portions

24 and 26.could allow first split cavity 30 to remain with cavity mold portion 24

30  instead of with core mold portion 26. Since first split cavity 30 preferably opens

perpendicular to the longitudinal axis of the core pin before any axial separation

-occurs, no other cycle changes would be necessary to accommodate such an
alternative. - : - : a
| While particular embodiments of the present invention have been
35 illustrated and described, it will be obvious to those skilled in the art that various
changes and modifications may be made without departing from the spirit and
scope of the invention, and it is intended to cover in the appended claims all such

modifications that are within the scope of the invention.
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by the steps of:

a) injection molding a bellows part, said bellows part having a resilient portion loeated
between a core pin and a first split cavity and a substantially rigid portion located between said
core pin and a second split cavity, said substantially rigid portion having a first open end and an
external undercut portion, said resilient portion having an inner surface and a second open end;

b) opening said first split cavity to permit said resilient portion of said bellows part to be
stripped from said core pin; | -

c) passing compressed gas through said core pin to said inner surface of said resilient
portion while said first and second open ends of said bellows part are closed off by said second
split cavity and said core pin, respectively, thereby expandmg said resilient pomon outwardly from
said core pin; :

d) gripping said undercut portion of said substantlally rigid portion of said bellows part by
said second split cavity;

¢) separating said core pin axially from said second split cavity, thereby pulling said
resilient portion of said bellows part from said core pin while compressed gas maintains said
resilient portion expanded; and |

- f) opening said second split cavity to disengage saxd undercut portion of said wbstantlally
rigid portion of said bellows so that said bellows part may be ejected from said injection moid.

3. A method for stripping an open ended bellows part from an injection mold characterized
by the steps of:

a) injection molding a bellows part, sand bellows part having a resilient portion located
between a core pin and a split cavity and a substantially rigid portion located between said core
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pomon expanded and - '
f) operating a stnpper rod to push said bellows part out of said sohd cavity.

4. The method according to any of Claims 1,2, or 3 wherein said core pin has passages
connected to & source of compressed gas, said passages also having fluid communication with said
bellows part, said step of expanding said part characterized by passing-compresséd gas from said
source through said passages of said core pin to said betlows part

s. ThemethodaccordmgtoanyofClmms 1, 2 or 3 wherein said core pin hasaﬁ'eeend, a
longitudinal hole therethrough, a valve seat at said free end, and a poppet valve having a rod
extending through said longitudinal hole, said poppet valve being biased against said valve seat,
said longitudinal hole being connected to a source of compressed gas which cannot flow until said
poppet valve is unseated, said step of expanding said bellows part characterized by unseating said
poppet valve 50 that compressed gas passes from said source through satd poppet valve to said
bellows part.

6. The method according to Claim 1 wherein said gripping means comprises a solid cavity
which grips said undercut portion of said bellows part, said solid cavity separating axially from
said core pin to pull said bellows part from said core pin while said bellows part is expanded
outwardly from said core pin. .

7. The method according to Claim 1 wherein said gripping means comprises a second split

 cavity which grips said undercut portion of said bellows part, said second split cavity separating
axially from said core pin to pull said bellows part from said core pin while said bellows part is

a:pandedoutwardlyﬁ'omsatdcorepm - S
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