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single article 22'. Parts with the same or indicated at 28 assists in the

fill out of the artlcle- simlar structure or function tg the parts of
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the pl 33k lges @lrihd SdiBification R§eR thd gidflc BRS dUT i dideds Anb Fbsil &a&w&wm&s%t
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nol di nqawcwumempwx &y maﬂw& the q®ld ar t i caleng A secondaesihfioy path The st 6f gas
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the a”td If?up pBﬁ Saratbhlof iﬁein'a fd nbs é?nfer@thé @r{d @%ﬁssurl zat ' on

oper a- m&Rbly, | thd Roldi§ 20 Infayt berd%ﬁﬂegl OW Pakfured & QR4 6 9§trat°e¥ #HaRxfont th WnRpPNE
types @fiiz6Beiérs Sodrdlitn of the mold\hbiRs Nt | Vel Ying firkt dRBRge BICas BRe/aE Be rEier 288ionk Ne
ol di NGieRingCEHRERG - of tahiike | nidcRenicAI opdfatidn € 3610 | A4 Spiliei ' but Ak MeRAAicE Rl ge of gas
enter fafflieditd the|sprud elai dii the runReIt2BCortdyr oUgh a Eigsie BaILSHERIstheS a3 [pirl NV | rattaBigd
tim . noR@vétiaptioh.i . €., due to the shape andpositichetooblioivhgasppsdsyre 10 évacustal Hes
and a r edupow depressirizatibioryelivgisgthe inbldinpul -  2dticlel22'. such a case, the pressure
and qushetfulkspotofoldinge20liomomddem-theembld.onal  shafigures 9 tahd: 10 Ullnstate £ Grodifiedi retsac-
second Thhepperslags’s ofjthe rinper 26 jpudsthespriex28t has | teblepgrsypint2y' (sipldr-to gastpinras) fapiniecting
separ amaprpe separdiesl fam ¢hefinishadsarticlee?R or s t hea sacendrriargefi restyriged grstdifectly into a
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Fi gur € g ‘ FFT'Y& og'mgét i u%ass indn 0I I ts. r ﬁa ﬂ Yﬁér.;t resin %\9? w lch

posi ti g “E %‘9 Cnlife b \éacuat em Sieb i eﬁt%%g&l
reli evhlrﬂge fing" 'the htio ibkd in aﬁ{ﬂ%&ﬁd
fromt 8, the gegaaaec%a sl' ittt bl o

D PeNd ha ety e e e 3l ea-spr e té’f&monoaSwh.éh Goc el oot bo
(sim| gén With 9@Sariie efinmg I:éarty bjlla€sebéridd MBY iR GheSRIARS Bf B iordd bt deBeribiidhi FHRRF
articl gusiddiol Path. The BecdR EHakbe GNgds §eithdr PI €S Shdniof MAltaichs directly into a

accor dang predéurearOquamil sWditRht ©teR theON S0 Obviously, mangi fddifiostiohs @il vamations

(si m | aticlé-Gefining @hvitp BWut in6thintd he @ifst desikefl er r i df therpaserit nvéritioruare postiblehin Gghy bf A, a
sec- flowpats ot alteriatively] @hadAhtrodlicad o ¢her € 9, @bbwe tgachingdSit i teefotks toobalurcla@togk  Of
pr essurdsinedsegais 40nis die pregsurednd edantityi Nt 0 tthet withindile soopet of de @Béendedh claima,sthe n

Fi gur esdiienhty énter dhet feein megectoin#0 and theat i on inventior eaf be praglickd ptberwise thamas sp

pi n 25%ecord rasinr flowt path tout edt |idqy thea 8rtigle-e s sur esifically desgied. f | ow pat h by which the

resi n definieg edyity.-ne articl e- ate the nol ding. The second charge of gas is
of a def iASi HigWt &\ Figyres 4 through 8, first and pressure and

quant i £8FothChaIgpRPf RropsUrized pas|ae BEYdéng I n t he enbodi ment of Figures 9 and
10, the cavity but not into the first resin flow path by which second
charge of gas is directly introduced isto the the nolten resin plastic
entered the cavity. article-defining cavity. In the enbodi nent of Fig- 45
The invention has been described in an illustra- ures 4 through 8, the

second charge of gas is tive manner, and, it is to be understood
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* Cains
bei ng of a pressurefand quantityERQ#48344ER1 to enter thellarti
cavity but 1. A nmethod for the use of gas-assistance in the not

into here5|nflowpath(24 26); nol ding faplastlc artlcle§122

in an
|nJec malntalnlng the first stem
i ncl upl n eqq h haﬁ‘aﬁ tffrﬁﬂgnf Efg%%g?}g“&ﬁ ayt he
n})l A Whi ﬁ'% gq% 5%{{7 n‘et hOdl C nt nm L rst and seconcg fas

p ELI ' Cmroﬁﬁ % agt | C E‘t:har er ressure within the mold while

def 'n' ”Que&% a%grtueh%e 9? the forng ker‘é in Q&.d Hﬂ?ﬂr’% iadl0l ten
pla astic arde Coavify WHersty ieﬁ{amé Rimd.he

pr epar at I Qﬁ]erﬂlfn irhé?ndaht%‘i Fnbﬁen%ia%ﬁc resin re t.b@ufltrwprsst?@ar&@es o ESSUr e Wit hi n
the res btﬂflcfehﬁor( e brebditiah! 81 thé Pigstit BIHECt | ON  aper joligvig MAChas preBsure within thé AXinpat h
(24, 26hea@s) houdH et iRctdA tdpbrtus @RS | N0 @l ONIgw Path §24, 26) dn@WithiRtHa drtitfbrdefid)
whi ch exlbdlfsin flow path (24)12B) whibh éxiendd  om t he ingdadifyt i On aperture to an

arti cl efreleftheninjoctiog apeptuietty an artitie-aefinol d; 4. The
nmet hod g ceMtg inrthdeald;i N cl ai s 1, 2 or 3, 4i rheotethnd) as desciitad dreclaihs pr2esir i zed
gas injecting af ghargenjob (résswizerDlges Ng of a feyligiectioncmelding of| acplgsEQ drticlen (2Bhinough

sai d r elwaugh Baidyvresiatflow (p2th, (2R &) intattle t Hve 1%n injection ineiglieg: systerm inelldifigragmalgst em
i ncl udi mgldampleseiting\the was phergatuatieripreg- t he gas hevisragdnieptiencapeiwr gn article-defining

havi ng &4%® I“i*ﬂ“@d'ﬂq Byldawhile (the- plastig fesify t | c| e- dSRYIH A PSP EoSeviHAQ) i "IQ‘?E‘WF*U

whi | et ARUdfigsdtpin the agiclerdefining cavity; and ¢ 5y t v aﬁ'ﬂ" y'ﬂr & caity, Ehe snelhed comptiging the
conmuni ¢ ’°"§¥H‘q e prscRrestprp pithin said floyy ¢ %I e- détep g cayi t é’%‘)’g . tleon W th
t e’ cav P challmmzerge gl COC{TpI‘I si rég t heé®rel i e\df;ﬁcl ﬁrﬁ:‘qaepmjg m s\')\‘r’fﬁ'l‘n

said flow plastic arti,

le_thr ] |n
i nj ect i A f?l’im%‘?% il kb f L350 oot T RRRP R U égﬁdé
met ho E\&ﬁ old at pressure n%{y or the fB{r\qpé”‘{nﬁ t‘o ret e rt E’Vd[pg- arti-
pr i ses E 5 resin flow path but not into 25 mg cavr y and alon R
injectigg aﬁ‘i&l% an& al’'ong a injecting sajfyG 09%9; thP%ma%Sfini%& aitpS
first resin flow path (24, 26) which ext engsnb s rdsBQoi@hd at a pressure

and qlamid mdthdaldsl described in clainf ¥ ®idjdde 1 Nj eCt i Oningamg taurse cﬁdagetheressunzed gas

arti cl etigherhdiding 61l £plistié Arti®H(22) hdving af €Si N T | G Matnkbidy did AL chiaighb Being 8pres-1 NQ
cavity padord abgarfiallypladoition (30), sdidow pat h tste ant tquartiey- sleitieti t0 @AMt Hhe

whi ch ewsiertide patroa4s 26y aclidingl £-poeiéi Ni Ng cairst yesindlow [pathr (24 128), ibetsmt intd the ( 40) ;
2. The whitthiscbubstantalig contigens itma @bitiorm 1 f or  ianicledefining cavity; injecting a
first cbiathgertide-dgiining Sanity zobspamding toon nol di ng iojbctiag pl svednd ccharge iot pressi@Zay

havi ng the substantially planar pértionn(@l).cthe mathd first @haaintpethd edsingressivoln (403 -saild ageand one
subst aned eampyising tendlepsisbr t i on (30), sa¥d  Zbargssefrass Aeing gluripaskreand geanlity i ent
to enter iMACHNG #eharaecqt repsudzod e Fitq 24, 26) spffRiantitn erder dhqpeacendosgsin flow path
first rihejmpld |sew flr?rqezhpmgz%yresm not i ntaed f'ﬁecewm dhe #f%cl%%er GaFavita Pyt y

cont i guBNdsauay ﬁ@rf’"te’ '“t° a °°’5'P’[ i cI e defPt Iﬁ'a {rst reginy flow 26)

articl e“?ﬂ'éf’? ‘i’"h )c?é tr '" g malrtaining tpg

char ge Bcf"s % % g %ﬁ‘f al‘f’y pl 3 ?es B‘h’f’ m 4 m a

9as I nt fc')o argsnopn?zié;g% |c$ éefl sai d Se mm mhlet rS of :

35 essu ,c e ge of

pr essurl Z tl%ﬂd%s charge under p% ]c'd ci ent to er'aﬁe@lhgtlp a§ep?é§ fdrsQW
path thg §e rtig Lhg pf p“?e%ﬁnb\‘foﬁ path (24, 26), andvﬂtﬂ Into
the arth&'&:ﬂd dsftl radin Gﬁ}-)r’d twa éle-de?lﬂ-d quant i tq¥finmgf a\n%' s.esarétayeatrer\ownatme
conti g- ing cavity; and10t i nto the first resin fl Qusieakiie (2o moldOUS portion
(26) of th@.e\n@stha,ésl;faégs@awm,cﬁudog.- mai ntalning the first and
second tigudss puion (R6) préparafdfy tol RModdg t he as.t iThd emotled asdedaribea i Elaims 14D or 3

char gessditglatic ftickstrint the mbldt he nol d duwbi ng tidiénjeztonr recighayatiandasticartidiee(22) in
substantially planar por- sol i di f i eatrijeotionaholdikgesyslemsitdiing esmaeld

Wi t hidn Theemethddias descgbed(iB@Rimsanet 2ot i nt o t hevirgraniinjdctiondappitund, Ay adicle-defining

cl e- def thaiusgyofcaas-assistancetie thebyoldingsl et | ng t hgavitpand 4 regin reservoir (40) in communica-

mat i on Pfstie heclﬁluasn Inictiontroiding; sysfeil. mai nt ai HPMWthtthrecayiys the methed campdeirg the

pr essur gomprising the additional #ensiokyi ng t he ghs pr&¥BIfe within the first in the
cont i guoudigshigt # §proRS ghEranffiRISUIEG di f i ca- igjecting s prppupd %W°P?£‘t9'f"‘:% Asin »
and wi t gasinte the mold gt & locatiop (33, 4G femofos | a5t | é“ff"eeé‘fgg the PrePsation @ é’t'def i n-
def i ni nfe Hgiresin Iawnsty Gt 5PY 9 s"?"%’ﬁ’ow ng t h&'eitaral A ipigetion, gppriure a"d a

plastic article (22) fromthe nold. relieving the gas pressure W|th|n sai d

con- tiguous portion (26) preparatory to renoving 5 The nethod as
described in clainms 1, 2 or 3 said plastic article fromthe nold.
SO for injection nmolding of a plastic article (22) in an injection

rml di ng system | ncI ud| ng a rml d 3 The rret hod as descrl bed |n cI a| s 1 or 2
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path (24, 26) which extends - defining cavity. from t he | ﬁ m.l ”lllll”"l
aperture to the artidlte-defin- i'n@Pdb4a3t44781d al ong a secadad
pat h 11. The method as described in claim4 or 5, which extends fromthe

article- def|n|n caV|t wherein the step of relieving includes the step
to the ref§§tde§' Wh"’h oxtends def'“'“g cavty- open| ng the first
resin fl qefin g a f| char urlized %a%
per.m t Vé?ﬂ ns f'CLPLV edt ren ' cg

charge be r e l,fr aﬁ(T urARYi ty, sufftJ

?,vm HL
The met ho {:‘ %
The ot | E«fec [t% 48 Gl on?, §rm tJ"ﬁ ncP xta.p
article- e' ﬂdn&aﬁﬁ)/ E lent to_enter into the 12 he method%%@scﬂﬁednﬁ 95151' ng 4 b%r

plastic repgirkint fowl SH2826), THuE RGO I8 Second §NaNedh Mb PSSt SIPBRIRE Rcludes the

aperture gieRtdefinthg cavy; | Nt O the resin regservokp of )arcméanedpagsﬁ@m ©errggn of
gas bei Ng OfnjeRling %S sHcohdadhdrgll bR Plokdulized 13. Thapema inas described in claim

1, 2, 3, gas to thefrésinCiegeiioirt (40)csaldegecdnde second resin flow path 5, wherein
t he st ep ohérg® plegdsbging PC presham dnh@uintity NOt 1131 Thel dhaarasidescabedad claimnig 2ok v ;
15 suffigerd fto siterathe mepobchmsiplflagtpath resi n t & yieran the ntapndf aopaningg intldes fthe St

and secoriut mphipto the article-definingvaayityi | at i on ef t hestgaof slmatingi the chlastieresinnto peieit ges
under pressweiptaining the firg| dnddwseéond) gase sol i di vantiation ofthexgasichrainpd dwrdire r esi n
Wi t hi n t rebarggstynder pteﬁsurerhéhermqlqhwnwecl aimed in claim3, wherein the

cl e-defi m@mm e plagiig resipywithip thel ast-i ng t 114 ]‘taprmethodggélglmgd é"rf%ﬁ"@é wherein the
pressur i efining gavity; thpralt “é’ﬂ‘Pl?Htg fo5f t he pl 88$9Ndcchargp jof pressuriged gas is injected(y
divéct |y W‘ﬁtf;’ll);\f’té’f?e%"aé?%"{ﬂeearﬂef i ng cavidy. r @iecinity feapigleefining cavite o

wi thin the

Pat ent ansag?zclt;teng thﬁﬂﬂggw ; p%f‘ﬁ'ggc aFr)?f'JéFeé'&PQ&? at gtnythg nmol d. 1.

Ver f ahr erl

claimgl g é éE.?ng descrl t?r?'cmm rnygfjggne' nge?m@gi ebor b é’&lg uailg%%? rein
roln &

t he step g%ng dg . s°ystems mit
Spritzgi ¢amYekess dg ldCconpri Se&ne?%&ﬂ{ ﬂie aufweist,
ei ner Forhawesddf%ahmto%a&seaw ltuﬁl{nfefomlllgg auf wei gk doréth to cause

sel f-ruptpise @fin téHiining the brestBibePglly ht t en: pl astansprﬁzeﬁléheacgetommbaﬁn tifst-
pressuri arcrog@fiow gath (24, 26). Ei nspritzen g ner gRsuREE ke 20f Melstéldiides KlitsiofSi N
flow path (24, 26). 30 har geernsgadesd2g) dusiichicidaicke |dieeBindes
Kunst st.0fThe roptt@enst dgschived (i 2eimausdred,cht ,  dur gfitz8ifrend=blang/ einehi BlarziiidBivegl (24
descr i bedvhemincthaiistep lofaslie@ing the resin flow spri t z26),f denrsigh eort dernEinsplitetifinung zu ei-

Har zf | i eBabgingi@ias thehslere ohopenieg Steesiof 1 el i eviang dei eGagensiand fHegranzenden Fdd6) |
der si ch flowmpatidf4, BBntomeimiy vehfilatiomgf the eps  pat bohlrawyl anseektt he st ep of openi ng
t he resi rgas contained therain. den CGegenst and begr enzendishrir@en eiver Ladypg gingstunteprucio 6)
to permit ventilation of the 35 hohlraum #ehopdesGeses dyech de@mrat-?mag (24,

t her ei §. The method as described in claim 2, wherein Ei n¥® i 'hg@h F@{nheqnd LAHF rhajtenc des
unter Dr d’l’ﬂ(ﬁ?ﬁ‘gh@ﬂ‘ﬂf@ﬁ"mg@@ BelvdeR sepan Har zf | P’éd‘ﬁe (Gagladung innaehalbe el o Fprs
descri bed®p ® i "“'t self- s Kupsihare inpehalbdes e ¢ oy
des the §‘t'° %m%f d'f’hg | ncI ud?%gé}éﬁ? begrenzpgdan ympeljraum ver-
Gas' adun Ie-Jjﬁ %t]psp S%l g mol d h3 QeGJEEJ s iﬂnaﬁ% m

el f- ﬁ& uns arz i nner hg Rve ﬂe
port [ on e re5| n flow Gegeg},st andy, Hi?k% 9 Juﬁétg; ver -
path antﬂ\g %H'\Sd ta?d&é@ﬁoe@% LikifA™e, WRbdin OF T he atﬁnttér Druck GasUQ die Form un-

cl e- def i Mig'dep-a'\rblleVing M6 rneofdmarlﬁumaes e the subgr einem Druck untif dird? MBRheLhBubrin-
Gasdr uck sep 3N6HehiRd e WM fiow péth (28} doitigP! anar POgdni @8- ausreicht, um in den HarzflieBweg

FI i e8Bweg&bus t6l @dpoibh @ HeaktidebiingRbvity daB das éfeudringen, Metitlj@idErER o denSGéeht t
unfa~t, diefningastisifstahtialy plandriportie(styas as des cstana®dgrérzertomHoRirdym. Wher ei n

unt er Drtpedmn%miwdsmhlmeﬁasemainéudérein.Form un- the step of relieving the

nol di ng i ncl udes the ter ei nem Druck @ndverfahrei genis\nsgrecheil rzamiBpritagisst ep
of opetfl. Tge trethod exsi deséribedvirpalkeim ¢28)5, cont i g- Bengeimes Winststatigegensedes (@2h ider den
Har zf | i e Bihergin thousteptob refidving therfirst easindibw t he ar t | wdnigstdesf dinen g wesaptlichen ebenen Be-

ei nzudr i mgdri24. A8)dneludgseagparting halvbs1of Hien @egen- reigle f(§0hiund derhder HatztieRweg i @4, 126)

pl anar pa&wld terﬁef('!'}(??'f'tuetumﬂc?f the plastig refegr enz endditen Bereich avineistyrer im wesprtlighen 2w i on
of the gdfscXiHNng; the Arepsyirediqas imthe\isstt ohr en  gampBeraiphsdne fem Gegepsipndearenzepy o-
10. The rt%*t"hft?a' Reth pRstiop (74 8 9 hecirtiniem 4 or 5, den Hohlraums bagaghbart jgh (der dem |
Kunst st of f gagenst andes (22), der wherein the step of relieving the first
resin flow wenigstens einen i mwesentkFichen ebenen Be- path (24, 26)

i ncl udes separating hal ves of the ss- reich (30) und der der Harzflie~weg
(24, 26) nold to pernmt self-rupturing of the plastic res- einen Bereich
aufwe| st, der I m wesentl | chen zu in cont a| n| ng the pressurl zed gas in the

o, L g~ o S~ . R L
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y o U vesent 1 chen ebenen Berel ch (30) en ﬁimlml L.

Cegenst and begrenzettden HohiraunFR2 Q483781 den Schrittet#
Har zauf nahmer aum (40) erstreckt; Einbringen einer Ladung e| nes unt er Druck

Ei nbrin en |ner er sten unt er stehenden Gases
ei nem fichen °b°"°WE?f?k§gqlilfgﬁ Gas in 98 'ﬁ???nbﬂqr?"z T‘E\ 'a“'" 2 d'ﬁ'a | n

ei ner ignbr%?en% r g mé unlire]r rucl?I nen Eﬁ%q‘%}ﬁni‘ ag u%& VMBQ er’ die

ausrei Chfen s‘e‘ﬁé}n bl ch (26)pgeS] ‘?—-’E‘srm it oinoM <"
er glen usrel gﬂ“ 996” rﬁh % 'E?xQPMen 5’ Mm in

Ber ei Chb b Berelch 26) de§ﬂé;liil BWéag G'd%n %{en g gfnﬁﬂrm en,
Cegenst gRshdfiyen, Sabf &4l BoHicH %Ué”&e enaC nicht jedoch u?%&ﬁﬁ‘é?a GEY3hdiaRl 'Begrbi! t

i st Ume@é&ﬁk&hﬂ@ﬁé&%&@ﬁdehﬂhﬁﬁwﬁ@%% Be- zenden HohlfabrBDT | Ngen ei ner ZWE' ten

Ladung @arieBuridton i wddertidhon d@BieR Mol Cht , | €dOCEinlingéM cireRzbRéh KRiihg eideSun-t €T
Druck s teRine(ae) @ftsfarRte foddch rithiintdeh Zedif NnAh-  CaganiedkarflonderiE R8s M W6 Rarkthih-aum
mMer aum Gégbhstaridtbegreme@nden Bohkakm;und i n ei ner Andrdvac Pl miadiden DELIS ubd inC kikerder
Gasl a- Aufrechterhbiien gdes Oiucksadesr @dsizht , UM | rMenge) disvabsrbieht, unlgih zien elwaiten Hanz-dem
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caract6rise .en ce quo |'etape de dechargement du noula- ge conprend |'etape
consi sBarfirocddéarlgn |2 revandjestion 2y caeeiiisénent de |a r6sine (26) contigue & | a
partie dLP"&P@H?('@@Pldmd?ﬁ'ﬁrﬁe'P?i‘t MPYlas (30) sensi- 30 blenment plane pour

per met t r SoFMEPHH Fs?pé' ﬁ‘ S#8ns cello-ci. 10. Procede solon |a

r evendi ca{;[;‘f‘l’a rﬂ"ﬂ' q:avoe I::n° 'g“lgn & caracteris4 on co quo |'6tape do
35 dechar éﬁ“ uecﬂ{lxdgﬁd ecoul e- nent de la resine (24, 26)
conprend J §an§%& Etho fﬁ&d | eh &5,-du nmoul e pour pernettre une rupture

aut omat i %"Q I que contenant | e gaz sous pression dans |la
pre- 40 mere partle de vole d' 6coul eggent de la resine (24, 26) du croux

def i ni §sandcsdé SeMnShk -revbAdicalisnOs edfactdkon | a revendi cation 4 ou la revendi-
cation 5,encbgrqa§t§gpgggdguﬁa@5}nﬁygh mol-ape de 4s dechar gement conprend

| ' 6t ape GeRemprbiNEtape Eonsisthrt 2loavriPlagdiber e vol e d' ecoul enent de | a resine (24,
26) pour d¥ebulemient @o Berssined@6) tontigdda lgont enu dans cello-cl. 50 12. Proc~d6
sol on | a pasiv @n@dteda tiélianitant ja phrtie30)4e8H Sg0 caract 6ri s6 en ce quo | ' etape

d' ouvert Wiemnenioplane pourarcndttrecdeayldsr Ogesi st ant A percer | a r~sine plastique
pour y f @omenw dams ie-¢ii ce. 55 13. Proced6 selon la revendication 1, 2, 3, 4
ou 5, caracterise en ce quo |'etape d ouverture corn- prend |'6tape

consi siGfrocfidécgelon iig rpyendication 4ey I gevendi-
cation 5, caractérisé en ce que l'étape de 35

déchargement de la premigre voie d'écoule--
ment de la résine (24, 26) comprend la sépara-

_ tion de moitiés du moule pour permetire une

N rupture automatique de la résine plastique
contenant le gaz sous pression dans la pre- 40
miére partie de voie d'écoulement de la résine
(24, 26) du creux définissant I'objet.

11. Procédé selon la revendication 4 ou la revendi-
cation 5, caractérisé en ce que I'étape de 45
déchargement comprend I'étape consistant &
ouvrir la premiére voie d'écoulement ds fa
résine (24, 26) pour permetire de vider le gaz
contenu dans celle-ci.

50

12. Procédé selon la revendication 1, 2, 3, 4 ou 5,
caractérisé en ce que 'étape d'ouverture com-
prend |'étape consistant 3 percer la résine
plastique pour y former un orifice.

_ . 56

13. Procédé selon la revendication 1, 2, 8, 4 ou 5,
caractérisé en ce que I'étape d'ouverture com-
prend I'étape consistant & cisailler la résine

1



