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was as fol | oVgidele abovElGiilont, §5ar lates 6 x 20 x 100 mm were moREH/oTRY c&ﬁéaﬁkﬁn

40 Wpoden powesalts are shown in Table below: 40% by wei ght --Har dener:

7% by wei gt ' Pignent Lubricant &Wer#dcel erat dnventt@% by weleﬁ'!c"% The

nol di ng condl BPRS were as follo sec. 0% 45
Tenper at ur e Qturfay limO&tHaicol - - ?ﬁer r (f ront) t o '[ err] (at rear)
Tenper at ur e -Oflardmebsli0 (o A358s . [err] _
60 measured just after T B _ S . 60
*removing the articles A R _ - _ '
from themold = - .+ SO0sec, : 30 sec. ' - 40%
. Molding cytle - .60 sec. - 40 sec. S 33%
" Temperature of com- - ' ' '

© 65 poundinjected . . 115°C° . 125°C - 65



Rotfat i on of -screw: L 60 r.p.m Mol d-cavities: : 4

50§ ‘Shot : : ‘ 60 ‘gr. '(form—-~-_-..

508! nj’ecti on stroke: * 50 mm Under . the above conditions, four.
tes 6 x 20 x 100 nm were nol ded. The conparison results are shown |U

Tagl e_bel ow. 55 PriorArt- -~ . I nvention{_:

Refuction 5 55 MBFT* ' 1,537,466 30 sec. 24 sec. 5

60fr emovi ng t ReERTtL Glifitubhvhided He Y d . 50 sec. 30

S € Ragp>” EgFaqil@%Ngh ding cycle e , 60 sec. 40 sec.
¥ X e ed Kamipig: 1,dwndles of frying pans rmdlded under the

IMBFT = i ni r&dﬁiﬁ‘?s e oo time Exfé)gnéf.‘e 2 Followi ng the procedure of

Anpl e 1, handueld caditidsy yi ng pans wer e2 nol ded under the fol |l owi ng

idi tions: 5 Inlecgl&g trolien t hi ckness: | 130 mm 30 mm

3ot - The ed handles were substanti rod-li Etl \Hn sagaximum cross-section 2
S 1 éﬁ%(er_l near one end was substanniggg 6 E&E@ﬁ ness” s the length of a side of 10
ection Str @i€square, and the- maximu e *BE 10 R ring dpeRds ¥EtHR maximum

st anti al | y thickshedsi ke_ articles whose nmaxi num cross-section 10 taken near
H ehd was subBrgampaispy resyi areshownimdablerbeloWt ckness” is the length of a

e of 1Qsthis square, and the Wi}?ﬁh‘m tinme rgglsgd to fiﬁgd%ﬁ‘.ogluri ng 15
ends on the maxi numthi ckness. The conparison results are shown in Table
ow. 15 MBFT 40sec. Pri or Ar t28sec. | nveA% on

iuct i on ¥°@é§iﬂr§%}' ' 52 sec. A£8segec. 23% 28 sec.

%6 Mol di ng CXGcméoundinjected . D210 124°c40_sec. - 26%
jper ature of 2 conmpound i njected [err] : [err]

| 20 Frowthaahevezamplesthermpirkable ¢ifects ambietutss of thé presntineantiorf gat ur es

't he presem“p%ﬁi‘g‘%uﬁwb&;% AR A8 Wetied %ﬁearw'nbl ,nga%@s BYd OY5EssR Jghose
il ed i mst henetb im&mm@hﬂu&agﬁe@ﬁoaﬁ (U din WhQdfons 'ﬂ%_%tad g o
dggdcri bed st r uaipe bethe Tiversion defihetl ibg eiei folavimyxdhimar i ati ons wi || not depart
ffaqmthe 25 scWpAly E(g)a‘\ nti on defi ned, bé’ the follow nagcl a

_ WE GlaAIMy I ir’is. VHAT
EICLAIM IS - 1L, i n a e, Scr c | e,
I 1S - R SR R R SR R @

ulri er provi deth massingloeer eridkehding tarrisc there Bing a citeancof 0.6 &7 $0 mintbetvieen the
ifijlecti on nozPEr p@%?f& %@ﬁrg .ﬁdﬁé} thggegggﬁﬁg gfé&%l_aﬁmsawwr #pafovide aro 30
p4i n passi ng BT, P e A e iR B derdg oG RO6&i8 15 0- 6 1O
- mm bet e e npprotmandlyd3 e tingh etie\ovarhll tiametonsf the scrandkvice |1 nner sur f ac@5of

heat i ng cy|3-ndemolding machineds claime m%fh iml alwafaq' avhereing. Tigricompiises ase t he
e¢i n passes. E%f;ﬁ,ﬁ%gﬂiﬁ%&f’égﬁtﬁ’@e%s’a Fg'l ‘?%Har K a‘%f‘}ﬁpggm}ﬁéﬁ‘gfw Pha axi al
geggt h of t he har A Réidingmachine APeMiREd Bl Yorliain b Gvhéreld JPhakty 6f Q¥NePdrk

gi fnet er 040 t ermsd ircthve geripherel surface of said bargier. 3. A nol di ng machi ne as cl ai4fed

nlclaim1 or claidmyd inte 3s dlgimedyp claimd, wherieig spid grooyes ¢ 3 plyrality of
;e o U R R A

Vi [o)
[ p .
ent ral  por tsécomd @foosedietehDal whieH extéhds ArofD othet Nside Gand Steedifdt ford cl aim

- br clai n2, f%g?vﬁ g epe side,saidi first apd s Rﬁ%ﬁ dingplempiolyaerayedn  he 45
' i pheral sur £ rg? d%g %f i%eg inqgﬁlim ,e\ﬁee??a;x the axes of said grooves are ﬂxcliqge 5 A
e p ) at to) l&ggﬁcﬁ {1 is of said screw device. . . :
oj di n_g machi ne7.ax BolingRechin aSéiamea iﬂgclaﬂi"ﬁ RwBkrdinSiRd aSles@t S Goovedae phrale]l 2
br ality of fo tietlongitadinat sxieefchidatrewddedde. ext ends from one side of the 50
i pher al SYyrf&ceéd Beldig p)acgyyrap Flaimed in any one of claims 4, 6 and 7 wherein the depth of
said grooves isabout 2't0 5 mm.
' 9. A molding machine as claimed in claim 5, wherein the axes of said grooves are inclined
at an angle to the longitudinal axis of said screw device.
10. A molding machine as claimed in claim 5, wherein the axes of said grooves are
55 parallel to the longitudinal axis of said screw device. 55
11. A molding machine as claimed in any one of claims 5, 9 and 10, wherein the depth of
said grooves is about 2 to 5 mm." :
- 12, A screw suitable for use in an injection molding machine in which the screw is
received coaxially in a heating cylinder the inner dimensions of which substantially
60 correspond to the outer dimensions of the screw flights, the end of the screw which in useis 60
nearer to the injection nozzle comprising a kneading barrier, the outer periphery of the
barrier being radially offset from the outer periphery of the screw flights by 0.6 to 8.0 mm so
as to provide, in use, a clearance of 0.6 to 8.0 mm between the outer periphery of the barrier
and the inner surface of the cylinder, the clearance providing an annular passage through :
65  which in use the resin passes, and the ratio of the cross-sectional area taken at right angles to, 65




and term nates before reaching the other side of the peripheral surface and

a plurality of second grooves each of which extends from said the other

side and term nates before 45 reaching said one side, said first and

second grooves being alternately arrayed. 45 6. A nolding machine as
clainmed in claim4, wherein the axes of said groo ned at

angle to the |ongi tud| nal axis of said scre A nol di ng

as clainmed in claim4, wherein the axes of gmg,’m”ﬁﬂ'j ar al I(e’lcfaﬁ o the
| engi t udi nal axis of sai d screw de1v339q s 20 ch| n% as

cl ai —6— ' dept h of —56—s#

grooves i S ut A nol di ng machi ne . .as clained in clai m 5

wher ei n t@;"%%q 'm %&Stﬁt%ﬁ\}&e are inclined*at an angle to the

| on\gft udi narouawing twprsaudeaﬁampxevuﬁﬂdlesm frying'Pahélivere misRIel iuder e cl ai med in
clai m 5, pllovirigreondiionaxes of sai deigr ooves are 55 par allel to the

| ongi t Adi nZ ha’g‘}?l‘@t’b‘?]%s& d screwd - 58 11. A

nol di ng:.pac bﬂecaaﬁescl ai med i n any Pn&: of clai ms.5, 9° and 10 wherein the

dept h of salnsémgfncmms: i s about. 2 t@0omnm 12. A SCrew sui tabI e for use in

ag i nj ecti oTheml dhscmrneubsnnmvcmd-hkeeam@wevhos Smaxei ceals-gdtion gl |y in a
at

'@E‘ﬂg Mgf““ﬁ@ |1Ft“8‘§ S‘G‘B°f cor respond
to the outtﬁekﬁ mensi ons %ﬂ erSCre f cunf“heepeﬁson Screw which in

ude is 60 Tiexomparison teueitsiary shown innl‘abtabzlbw conprising a knead| ng barrier,

t he oujer periphery of the barrier being radially offset fromthe Quter
peri phery of the screw fligh GOLt0. 6 to dM§™AR so as tEMFBYi de, Th use, a
cl earance mFP. 6 to 8.0 nmm befygen the out egsgeriphery - ofgephe barrier and
the i nner Moldlnaweleof the cyI i 2kec., the cl eddsnce providi 28fpan annul ar

passa tc‘l‘B’-EPf ich in Yﬁg the resin ?%%ses and the ratio t he.
Cross- sectcf”Bﬁ nd pegte taken at "B §ht angl es: , 537, 466

*MBFT = m nFrohithddbbaiEamplesaBe rednaRatieRfeRts fatl igﬂﬁrleﬁwtﬁ&bréshﬁ unaﬁfbadw e of
Exanpl e 1,appeaendd es of fryi ng pans vvere mol ded under the follown

'I‘l%re will n %ﬁp in the art many modifi d variations o
Conﬂl t iSOnsche ove des%gg stri uie ‘{'?ese mo tlons an van&tlg !rﬁ lepart from the
S Shot: scope of the invention defined by the fo fes’

2 Injecti onWﬁKDW@,CLAIMIS- : nm The nol ded handl es were

substanti al } Aﬂblene{:twlnendtlms Glla@lgle\élg ¢ &% oas qv:sme@@sqdaken near
one_eng, wiE=lEne Eﬂ%% Rt of o
side o a&lr&%b'éirsﬁdk& 'cféﬁ‘aﬁ&@f»b@ xﬁn et Ur' ng

depends oOroutehgeriphery il the bhiriek axelsthe m‘ﬁéresurfmrﬁﬂheslmﬁmgeﬂddbstoanm@tmm in Table

annular passage through which in use the resin
geljowt 15 2. lgwréune as claimed in claim Jpp\;herem e ngth of IthQ:VbeaprEelr gsg
educt gpn approxxma 02 times the overall diameter of the § 35ec.
30% Mol di ng3.C \WCm6lding machine as claimed th i 1 or claim 2, wherem‘ilﬁ Wafifer comprises a 23%

Tenper at u rmlrdfty QoprOJegtmnp whishl exteridgredislly outwardly from fhe pcr}pheral surfacc of a [ err]

P‘F!'P | e and features
of thequg:é,mﬁfﬁl,g hﬁ&‘%ﬁ;ﬁ;@’ﬁ”& Efrfﬂa&f%%gﬁﬁ%%lu? \??ec?us t49 t hose
skilled in § he&momlng’ma mstadctlai:medaih claine4, avheteiu said abmmmpﬁse%lurilimotabove

descri bed f"!fgrgm?n i L of s }5‘ 806%1’?!&*1?’31@1{5% WE bﬁb‘?‘ depart
fromthe 25 % ?ea&ﬁéf ﬁ, Bhdadl ¢ a’@ﬁ"ﬁ%ﬁﬂé Told COhEIts BhrtaTs . VHAT VE
CLAI M U55: -reakhin \Ehld orjetide) said firktiadd E@oﬂw ihg\altérgateli afrie@CL 1 ON nOZ@ e, a
screw devi c® ehmbldmedladmm démn lmclaim‘h waerbledtelam of-spidignadues, aream!ind kneadl ng

1
barrier prab mol ac ne as lalmec? mi'cég i, wé \@erem the axes\ét]s%l% grr]oeq%%sea;'e t O lt
I nj ection tg% ,tu @,ret,la orces are nec Yy ed to 30
resin p@assmg Aomelﬂmgma 1 gld)aiyronebfclatm“eﬁ bﬂlmemmﬂleaﬁpanae ®» 0.6 to

8.0 n’mbets h ry of t rier the I NN surface of
the heati ny gag mtﬁ ﬂ}ig’é"éﬁ WGHE" E‘T‘i‘ in use the
resin passeﬁ) Ehelnaéatﬁ@?lvﬂﬁ&dmltﬂe Qﬁe@bfﬂsa&d ngbﬁE aten the axi al
| engt h5pf nahﬂelbathellmgxtuchna%m efzpidexewdévidey 0.3 to 2 tines the overd |
di aret er Of llt. hé inp ses@almed in any one efiglaims 5, 9 and 10, wherein the depth of
grooves 1s about 2 to
12 A screw suitable for use in an mjectnon molding machine in which the screw is
received coaxially in a heating cylinder the inner dimensions of which substantlally
60 correspond to the outer dimensions of the screw flights, the end of the screw which in useis 60
nearer to the injection nozzle comprising a kneading barrier, the outer periphery of the
barrier being radially offset from the outer periphery of the screw flights by 0.6 to 8.0 mm so
as to provide, in use, a clearance of 0.6 to 8.0 mm between the outer periphery of the barrier
and the inner surface of the cylinder, the clearance providing an annular passage through
65 which in use the resin passes, and the ratio of the cross—sectlonal area taken at right angles to, 65



3. A nolding machine as claimed in claiml or claim?2, wherein the barrier
conprises a plurality of projections which extend radially outwardly from
the peripheral surface of a central portion of said barrier. 4. A nolding

machine as clainmed in claiml1 or claim2, wherein a pl ura[ity of groovesg
are 40 forpged in the perrpheral surface of said barrier. -

40 5. A ng machine as claimed in ‘claim a4, \M’ﬂlﬁ ves i
conpri se urality of first grooves each of IMt, Jﬂg one side’
of the perTgheral surface of said barrr- and t er mi€ natesMb reachrgrg

t he ot her side of-the f al -surf acs ang. _ - H-C
each of whi ch xt s from |d the oth si de and'. r i na efor
reachi ng sai'd f ﬁb%;%iﬁ Eﬁ - file ferey M
arrayed. 45 6Gpa eﬁﬂ,efmﬁ e,\mm@ .. wherern: the axesv
of said grooves 1&r eAmmhbd fneduatlomo thetnmsettuhnaredm; jihtthetuse af a scrévsindine saj d

screw devi cé. tIP “:p%whﬁﬂEI%W‘Pﬁ
RTER L . TRt
50 - 8. & B@ri@ ind H@ iriickut fceih Yhelaating kylmliér 15 Brotide n @il

wherein the demshgoﬂlrmﬁ@wbmhmegesmpmsrs about:'27to:5:mm 9. A notl: dr ng
machi ne as ¥ ai red i i clai'm 5, “whereREL# s of sai d giooves are. 10
inclined at an angle to the | pngi tﬁgm dSI-I o 5ai d” screw devi Ce. 710, A

nmol di ng machine as clainmed in clai Bmﬁsosvﬂgﬁnbmomhe axes. -of .sai.d .gr ooves are &
55 parallel to the |ongitudinal  akONDON,GIY 728k ew devi ce. ‘

55 11. A nol di'ng nachine as et—ar—-h‘eﬂ—r—n—mv—m're—of clainms 5, 9 and 10, -
wherein the depPhatdforHeMe % A "gmpm intin ,Qfg';’;‘ it C’%W@ng tabl e
for use in an i-njecti:on nol ding mao ﬂ@xemaymgum screw 1.5 received
coaxially in a heating cylinder the inner drnensrons of which substantially
60 correspond to the outer di nensi‘ons of the screw flights; the~end of" the
screw which in:use. is =:60-nearer .to-the injection nozzle conprising a -
kneadi ng barrier, the out er periphery of the barrier being radi al Iy..of f set
fromthe outer ,perrphery of the screwflrghts by 0.6 t0.8.0 Mmso as to
provide, - in use, a clearance of 0.6 to-8,Q mnbetvveen the aut er perrphery

of the barrier and the inner surface of the cyl i nder, - the clearance

provi di ng an annul ar’ passage through 65 which'in use'the resin ‘passes, and
the ratio of the cross seotronal area.taken’ at” rrght angl es to 65 6

1, 537, 466 6. 'the flights of a spiral.resin- -passage.. def.i ned. between

adj acent screw fltghts to:the:cross- sectional -area of a resin. passage
defined, in use, .between the. outer surface of ‘the said-barrier-and the

i nner surfaCe of the’ heatrng cylrnder being 0.3 to. 0.7 13. A met hod for

i njection nol di-ng:t-her nosett.i ng- resins-wi.th the -use-of a screwin-line 5
type injection Wol-dirng machine ‘wherei n“the screw i s encl osed casual Ly

W thin a heating ...5 cylinder,- and a shearing and kneadi. ng barrier is

provi ded at:* the end of the screéw which i.s nearer..to the injection nozzle,
there being a‘clearance -of.0.6 to 8.0 nm:between: t'he -out er. perrphery of the
barrier and thé i'nner “surface-of the heating cyl | nder to prow de an “annul ar
passage through Wthh the resr n passes 10 -
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