SPECI FI CATI ON VALVE GATE- TYPE | NJECTI ON MOLDI NG METHCD AND

APPARATUS THEREFOR 5 TECHNI CAL FI ELD The
present invention relates to an.inprovenent of a val ve gate-type

i njection nolding nethod and apparatus, 10 wherein nolten synthetic resin
such as plastic is injected into a closed nold and then the nold is
opened to take out a cool ed and solidified product, thereby to attain
a nol ded | SPECIFICATION | |

VALVE GATE-TYPE INJECTION MOLDING METHOD AND APPARATUS

THEREFOR

TECHNICAL FIELD
The present invention relates to an improvement of a
valve gate-type injection moiding method and apparatus,

10 wherein molten synthetic resin such as plastic is injected
into a closed mold and then the mold is opened to take out a
cooled and solidified product, thereby to attain a molded
'product which is the target product, and particularly to a
valve gate-type injection molding method and apparatus for

15 attaining a molded product having a hollow portion formed

inside.

BACKGROUND ART
Before.now, various types of injection molding methods
20 and'apparatuses have been proposed as injection molding
methods and apparatuses to attain comparatively precise
molded products from synthetic resin, such as plastic.
In particular, in recent_fears,.an injection molding
.method and apparatus of valve gate type, has been proposed as
25 6ne of the injection molding methods and apparatuses, in
order to reduce the molding cycle time for a .molded product,
This valve gate-type injection_molding method and

apparatus comprises a valve for temporarily holding molten
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product which is the target product, and particularly to a val ve
gate-type injection nolding nethod and apparatus for 15 attaining a

nmol ded product having a holl ow portion forned i nside.

BACKGROUND ART Bef ore now, various types of injection nolding
met hods 20 and appar atuses ‘have been proposed as injection nolding

nmet hods and apparatuses to attain conparatively precise nol ded
products fre@siv e i die Preprasdurds i applded, and a vallie i cul ar,
in recent years, an injection nolding met hod and appar at us of valve
gate type, lkextdmiably Gmkaktractdbly plarfed wd thijne dhieovalwiedi ndpermsirods
.and apparatuses, in order to reduce the nolding cycle tinme for a
mol ded prodbgt releasing a gities ficaimedd gat e-htey pw lidnjbare tthen viadivél | met hod
and apparatus conprises a valve for tenporarily holding nolten

molten resin, to which prepressure was applied, fills the
5 cavity in the mold at a high speed, and the gate is closed
again by.the valve pin after the filling of the molten resin.
This type of vaive gate-type injectibn molding method
and apparatus has the éffect of'eliminating the time wasted
by the compression of the molten resin before its injection,
10 and therefore shortening the molding cjcle time for a.moldgd
prodﬁct, because molten resin within the valve is dompressed
in advance during the opening of the mold to take out the
moldéd product. |
In the case of molding a molded product having a hollow
15 portion with'the conventionai valve gate-type injection
molding method and apparatus discussed above, a large number
.of mold parts héving complex forms are prépared'in thé
portion of the mold for forming the hollow portion, in view
of releasing that portion of the mold, and an operation of
20 removing the large number of mold parts having complex forms
in a'proper order is performed'when removing a molded product
having a hollow portion frbm the mold.
For this'reason; in the case of molding a molded product
having a hollow portion with the conventional valve gate-type
25 injection mdlding,method and apparatus discussed above,
disédvantages are that the parts of the mold are complex and
great in hﬁmber, and therefore costs for producing thé.entire

valve gate-type injection molding apparatus is ihcreased, and
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resin to which prepressure is applied, and a valve pin ext endabl y and
retractab1y pl aced within the valve, wherein by releasing a gate
formed in the nold by the val ve pin, nolten resin, to which
prepressure was applied, fills the 5 cavity in the nold at a high speed,
and the gate is closed - again by the valve pin after the filling of the
nol ten resin. This type of valve gate-type injection nolding

net hod aladd eFHIYidney Fer Prodidiegt nefliel molakungrolactsm smast ed
by thé conpression of the nolten resin before its injection, 10 and -

t heref ore shower@d@udhaco@hd kHmplexe releasing aperbtdidn for hedietllow
because nolten resin within the valve is conpressed . i n advance duri ng
t he openi ngpofcttilon.nol d to take out the
| Mofeover, in the case of molding a hollow product, sﬁch
5 as a bottle with a small mouth, it is impossible to release
the portion of the mold for forming thé hollow portion.
Therefore, conventional valvé gate—type injection molding
methods and apparatuses cannot be uséd to form a hollow
molded product of such a type as a bdttle with a small mouth.
10 With the foregoing in view, it is an object of the
present invention to provide a valve gate-type injection
moldiﬂg method and appatatus_capable of improving as muéh as
possible the production efficiency for a hollow.molded

product, while reducing'the number of parts of the entire

15 apparatus and the number of manufacturing processes.

DISCLOSURE OF THE INVENTION
The present 1nvention is constituted to attain a hollow

-molded product by ingerting a valve pin, which controls the
20 quantity of molten resin injected from a valve, inside a

cavity; then injecting molten resin by way of a gate and

along the surface of the valve pin so as to drop the molten

resin into the cavity: joining'tdgether the tip end of this

dropping molten resin at the bottom portion of ‘the cavity,
25 causing a hollow portion to be formed between the valve pin
| and the dropped molten reéin; and then blowing air into the

hollow portion from the tip end of the valve pin to expand



nDIded product . In the case of nolding a nolded product having a
holl'ow 15 portion with the conventional valve gate-type injection

mol di ng net hod and apparatus di scussed above, a | arge nunber of nold
parts having conplex fornms are prepared in the "portion of the nold
for formng the hollow portion, in view of releasing that portion of

the nold, and an operation of 20 renovi ng the | arge nunber of nold parts
having conph o $igTow porﬁirbxﬁéaf%ertd)mh P QoA G UIEBNE Ng a

nol ded pr oduct havi ng a hol | ow portion fron1the nol d. For
this reasonjinnert Rurdase &f dHedidagriayol ded product havi ng a haol | ow
portion with the conventional valve gate-type 25 I njection nol di.ng

met hod and appar atith diHEIGE JPwalve gateditypdy dnjagddom edlidbing he -
parts of the nold are conmpl.ex and - great in nunber, and therefore

costs for pmedticid@ndappadatas, onlwa mlgiatt@tﬁﬂ;m |‘qlnee@txt§‘-rm dithag
apparatus i-s increased, and
5 hollow molded product is needed in order to form a hollow

molded product and another mold dedicated to form a hollow -
portion is not necessary. Therefore, the numbef-of the parts
.for the entire valve gate-type injection molding apparatus
can be reduced and a release operation for the mold dedicated-
10 to the formation.of a hollow portion becomes unnecéssary.
| Therefore, the number of processes to manufacture a hollow
molded product can be reduced and the production éfficiency

be improved éccordingly.

15 BRIEF DESCRIPTION OF THE DRAWINGS

| Figure llis a general cross section of the valve
gafe—type injectibn.molding apparatus for pérforming the
'Valve gate-type injection molding operation accordiﬁg to the
présent invention; |

20 Figure 2 is a géneral cross Séction of a valﬁe géte
injection molding_apparatué shbwing the state where the valve
pin is moved downwards;

Figure 3 is a cross section showing an enlargement of

principal portiéns of Figure 1;

25 Figure.4 is a'general cross section to show the
operation of the valve gate injection molding apparatus

according to the'present invention;



al so efficiency for producing holl ow nol ded products is | owered due to

t he conplex rel easi ng operation for the hollow portion.

Moreover, in the case of nolding a hollow product, such 5 as a bottle
with a small nouth, it is inpossible to release the portion of the
nold for formng the hol low portion. Therefore, conventional valve
gate-type injection nolding et hods and appar atuses cannot be used to
forma hollow  pigiided 1 fydndtals ilbad i9R13h &P AHOWe thid h a snal |
mouth. 10 th the foregO|ng Iin view, it is an object of the

present | nVQiﬁér‘m:ltdh BOUEE vaMA \Ga i tisrfeddonnlldieg apparatus
| according to the-present inventioh;
Figure 6 is a general cross section to show another
5 embodiment of the valve gate injection molding apparatus
according to the present invention;

Figure 7 is a general cross section to show the
operation of the palve gate injectiop'molding apparatus
according to the present_invention: |

10 Figure 8 is a general cross section to show the
operation of the vaive gate injection molding apparatus
according to the present invention, and

Figure 9 is a cross section of a hollow molded product

- formed with the valve gate-type injection molding apparatus

15 according to the present invention.

BEST MODE FOR CARRYING OUT THE INVENTION

An embodiment of the valve gate-type injection molding

method and apparatus according to the presenf invention is
20 discussed in detail below..

Figure 1 is a general cross section of the valve
gateefype injection molding apparatus for performing the
valve gate-type injection molding operation according to the'
present invention. |

25 The valve gateftype injection molding apparatus 1
henceforth referred to simply as "the apparatus" is

constituted of an upper mold 2, being stationary, and a lower



mol di ng net hod and apparatus capabl e of inproving as nmuch as possi bl e
t he production efficiency for -a holl ow nol ded product, while reducing
t he nunber of parts of the entire 15 appar atus and the nunber of
manuf act uri ng processes. . DI SCLOSURE OF THE | NVENTI ON - The
present invention is constituted to attain a hol |l ow nol ded product by
i nserting a valve pin, which controls the 20 quantity of nolten resin

injected frepia \@ M@ nidvd @whward duid¥ig Yeleaee.i Njpesialve B0,t ao resin
by way of a gate and al ong the surface of the valve pin so as to drop

the nolten inject eltdmirediis davidispdseidiing thedeipher wodd ia end of
this dropping nolten resin at the bottom portion of the cavity, 25
causi ng a hol | owThe tvadive Bhd & acoretiinttesske oft lae vadhnee piim 4, to apaht he
dropped nolten resin; and then blowing air into the hol | ow portion
fromthe ti prshelsisa e datiese diiscussadheldow; a body 5, to hold movably

5 upwards andldownwarﬁs the valve pin 4; and an air piston 7,
to move the valve pin 4 a prescribed distande upwards and
downwards along a guide bush 6 which is disposed inside the
body 5. | |

Moreover, a manifold 8, tb guide molten resin, which is
 10 under prepressure and heated and ﬁelted, is forhed-inside the
body 5. The fore end of the manifold 8 reaches as far as a
nozzle portion 9 formed on the tip eﬁd of the body 5.
The valve pin 4 is constituted from a valve element 4a,
the cross section.thereof in a rhombic form, which opens and

15 closes a nozzle hole 9a formed on the nozzle portion 9 and
opehs and closes a gate 10 formed beiow_that, and a
cylindrical portion 4b formed to piOtrude from the end of the
valve element 4a and having a diameter less than thét of the
gate 10.

20 ~ The lower mold 3 is split from side to side and
comprises a pair of moidlhalves 3a and 3b which can move
downward along guide pins 11 and 12 respectiﬁely. A cavity
13, having the form of the exterior of a bottle with a small
mouth, is formed inside the mold halves 3a and 3b. The

.25 'cylihdrical pottion 4b of the valve pin 4 is inserted in its

central portion.



this hollow portion so as to bring it to contact with the I nner

surface of the cavity. ' Wth this type of valve gate-type

i nj ection nol di ng met hod and apparatus, only a nold to formthe
exterior of a 5 hollow nolded product is needed in order to forma hol | ow
nol ded product and anot her nold dedicated to form.a hol |l ow portion is
‘not necessary. Therefore, the nunber of the parts for the entire val ve
gate-type injectisdipldi R ARPPAR Path 4dardSuppdyc ad rarficn ral enise
operation for the nold dedicate 10 to the formation of a hollow portion
becones unneeRAR,y not shokigr efrithe tdawitynld, dfs FHormeskdn ttherwerdtalr e
a hol | ow - nol ded product can be reduced and the production efficiency

portion of the valve pin 4.
With this structure of the valve 30, when the air piston
5 7 operates, the valve pin 4 moves to the injection position
at which molten resin is injected'in the cavity 13, as the
valve pin 4 is moved upwards as shewn in Figure 1 and opens
the nozzle hole 9a aﬁd gate 10 with its valve element 4a; and
moves to the gate cut position at which injection of molten
10 reeih into the cavity 13 is cut off, as the valve pin 4 is
moved downward and closes the gate 10 with its valve element
4a, as shown ie Figure 2, in which the same elements are
shown with the same symbols as in Figure 1.
Now, the valve gate—type injection molding method of
15 this invention, by using the above-described.valve gate-type
| injection moldiﬁg apparatus 1, is explained. Concurrently,
the structure of the valve gate—type'injection molding
apparatus 1 according to this invention, is explained in
greater'detail.
'20 Figure 3 is a cross section showing an enlargement of
principal portions of the valve gate-type injeetion'molding
- apparatus 1, shown in Figure 1. More particularly, Figure 3
shows in detail the gate 10, formed by the upper mold 2 and
the cavity 13, which is shaped like a small mouthed bottle
25 and formed by the lower mold 3; the valve element 4a of the
o valve pin, which is inserted in both this gate 10 and the
cavity 13; and the cylindrical portion 4b, extending from the

lower section of the valve element 4a.
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be inﬁroved accordingly. 15 BRI EF DESCRI PTI ON CF THE DRAW NGS

Figure 1 is a general cross section of the valve . gate-type injection
nol di ng apparatus for performng the val ve gate-type injection
nol di ng operation according to the present invention; 20

Figure 2 is a general cross section of a valve gate i nj ection nolding
appar atus showi ng the state where the val ve pin is noved downwards;
Figure 3 is a crogfe $RsE00brs oV e dald PIGEEBhdiin in Figune@ pal -
portions of Figure 1; 25 Figure 4 is a general cross section to

show t he cornqagcmdsnrtcnfthé\qmsaﬂtdmrga:ﬂa the eetliven pim di rsjloapparrat us
accordlng to the present invention;
Figure 1. The cyllndrical portion 4b passes through the
center of the gate 10 and is inserted in the center of the
5 cavity 13.
Meanwhile, the bottom'poftioh 13a, locafed_directly
beneath the cylindrical portion 4b, is the central portion of
the bottom surface of this cavity 13 and is formed in a
hemispherical shape. | |
10 According to the stopping pssition of:this valve pin 4,
the valvé element 4a of the valve pin 4 moves upwards.
Thsrefore, the gate 10 becomes open, spscifically,-a ring
shaped gap is formed befween.the inner surface of the gate 10
and the outer surface of the cylindrical'bbdy 4b. It becomes
15 possible to inject molten resin into the cavity'13 as shown
by the arrow A from the ring shaped gap.
At the stopping position of_the valve pin 4 shown in
Figure 3 discussed above, molten resin, which has been heated
and melted, is guided by the manifold 8, shqwn in Figure 1,
20 to the wvalve hole 9a. Then the moltén resin passes through
the valve hole 9a and the gate 10; after that, the molten
resin C.drops downward along the outer surface 4b' of the
‘cylindrical portion 4b, as shown by the arrow B in Figure 4.
| In this way, when the molten resin C drops downward
25 along the outer surface 4b' of the cylindrical portion 4b,
the tip end C' of the molten resin C eventﬁa;lY-reaches the
hemispherical bottom 13a of the cavity 13. The tip.end C' of

the molten resin C merges and joins together as shown in
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FLguré 5 is a general cross section to show the operation of the valve

gate injection nolding apparatus according to the present invention;
Figure 6 is a general cross section to show another 5 enbodi nent of the
val ve gate injection nolding apparatus according to the present

I nventi on; _ Figure 7 is a general cross section to show the
operation of the valve gate injection nolding apparatus - according to
the present Higad i thekdeby formimdWhe hdllow FRAVidn & Betwerd ithe t 0
show t he operation of the valve gate injection nolding apparatus

according t eylimdriessintportion i4nofirthe valve pin 4 and the dropped
molten resin c."
" A weld line D is formed at the tip end C' of the molten
5 resin C, which has merged at the bottom la of the cavity 13.
'There may occur a risk of insufficient strength at that spot.
In order to eliminate this risk, the constitution may be such
that a cylindrical depression 13b is formed at the central
portion of the hemispherical bottom 13a of the cavity 13,

10 concentrates the tip end C' of the molten resin C in the
depression 13b,'and prevents the formation of a weld line, as
in Figure 6, which shows a detail of principal elements of
Figure 5. Moreover,'fhe cylindrical protrusion, formed by
the molten resin C which penetrated this depression 13b may

15 be cut off in post-prqcessing. |

After the hollow portion S is formed between the
cylindrical portion 4b of the valve pin 4 and the molten
resin C which droppéd, as shown in Figure 5, the piéton 7,
shown in Figure 1, operates and moves the valve pin 4

20 downward. Then the valve element 4a of the valve pin 4 is.
inserted in. the gate 10 and interrupts the injéction of |
molten resin to the cavity 13 gate cut as shown in Figure 7,
where the same elements as in Figure 5 are shown with the
same symbols.

25 At the ppsition of the valve pin 4 shown in Figure 7,

| air is sﬁpplied inside the hollow'portion S, as shown by the
arrow, by way of the air supply path 4c from the air séurce,

not shown. Then, this hollow portion S expands and the
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Flgure 9 is a cross section of a hollow nol ded product formed with
the val ve gate-type injection nolding apparatus 15 according to the

present invention. © BEST MODE FOR CARRYI NG OUT THE | NVENTI ON

An enbodi nent of the valve gate-type injection nolding met hod and
apparatus according to the. present invention is 20 . discussed in detai

bel ow. Figure 1 is a general cross section of the valve

gat e-type i rgiadunmferanck ntheryof broadens @ud ctonitie tdperation vaf vehe
gate-type injection nolding operation according to the present

i nvention. &&r; and thidenoktere resin t§pefomisy ithe uldiow pepeien U8 ds
henceforth referred to sinply as "the apparatus” is - constituted of an

upper nol d Zhaywn ntp SEEguesdy conttacts dwerthe inner surface of the .
bottle-shaped cavity 13. | '

5 Afterwards, when the supﬁly of air is stopped and the
lower mold 3 is coole@ with'a_ﬁeans for cooling, not shown,
the'molten resin C, contact to the inner surface of the
cavity 13, is cooled and solidified.

Next, the'upper mold 2 and lower mold 3 shown in Figure-
10 8 ere separated in a vertical direction and the cylindrical
portion 4b of the valve pin 4 is removed from inside the
cavity 13. Then the various molds, such as the palir of mold
halves 3a and 3b to either side and bottom mold 20, forming
the bottom of the cavity 13, are separated and the lower mold
15 | as a whole is opened. Whereupon, the bottle-shaped, hollow,
"molded product 40, in which the diameter of the mouth portion
41 considerably smaller than the body portion 42, is formed
corresponding to the.form of the. inner surface of the cavity
13, as shown in Figure 9.
20 Consequently, with the valve gate-type injection molding

| apparatus 1, discussed-above, separable molds, comprising a
cavityl13 corresponding to the'ekterior of the hollow molded
product, may be prepared to form a hollow molded product. In
particular, the number of parts of the entirety of the wvalve

25 gate-type injection molding apparatus i can be greatiy
reduced because special molds are.not required in order to
form a hollow molded product. Also, the number of

manufacturing processes fer a hollow mdlded product can be
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mold 3, to nove downward during rel ease. A valve 30, to - inject nolten
resin, is disposed in the upper nold 2. The valve 30 is .
constituted of a valve pin 4, to open and cl ose a date, discussed

bel ow;, a body 5, to hold novably 5 wupwards and downwards the valve pin 4;
and an air piston 7, - to nove the valve pin 4 a prescribed di stance
upwar ds and downwar ds al ong a gui de bush 6 which is di sposed inside

the  bodyeatly reduced MHE Prduct 16 idfHidi®ndy0 can e Thigrved Hsa,
which'is 10 wunder prepressure and heated and nelted, is forned inside the

body 5. Thauchr aspbs¥idle evdusa rlesadims operfations for thenomdlds,
portion 9 forned on the tip end of the body 5. ' The valve pin 4
i s constit utted fiommman hollhow goanEon 4 before, become unnecessary.
| Furthermore, if a apparatus equipped with a plurality of
5 the valves 30 and cavities 13 is used, a different number of
complex, hollow molded products can be'attainedithan, for
example, with regular blow molding, which is generally used
in order to manufacture hollow molded products.
Moreover, molded products, formed with the valve
10 gate-type injection molding method and apparatus 1 of the
present invention; are not limited to the bottle—shaped,

hollow molded product 40 and may be hollow molded products

with a variety of shapes.

15 INDUSTRIAL APPLICABILITY
A_valve-gate—type_injection molding method and
apparatus, according to the present invention as discussed
above, is appropriate for the manufacture of hollow molded
products of synthetic resin which requires -the reduction of
_ 20 manufacturing costs and the improvement of production

efficiency.
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t he cfoss section thereof in a rhonmbic form which opens and 15 cl oses a
nozzl e hol e 9a fornmed_on the nozzl e portion 9 and opens and cl oses a
gate 10 formed bel ow t hat, cylindrical portion 4b fornmed to

protrude fromthe end H””r val ve el enment 4a and havi'ng a di aneter
| ess than that of the s m ﬂ’ﬁo ‘The lower nold 3 is split
‘!ﬁ pair

fromside to side and

and 3b whi ch

can nove crAaIMg&ownwar d along gU|de pi ns 11 ahdHIRSHEEHHASIBEENY. A cavity

13, having the formof the exterior of a bott|e w tREPLAGBRI |
is fornmed i'nside the nold halves 3a and 3b. T

nout h,
portion 4b

of the valve pin 4 is inserted inits central portion.
1. A method for valve gate-type injection molding wherein

molten resin

is injected from a valve in which the molten

resin such as plastic under prepressure is held, by way of a

gate into a cavity formed in a mold, and the molten resin

injected inside the cavity is cooled and solidified to attain

a molded product of synthetic résin, characterized in that the

-method comprises at least the steps of:

inserting into the cavity a valve pin which controls the

amount of molten resin injected from the valve and which is

installed within the wvalve;

injecting and dropping‘the molten resin inside the cavity

along the surface of the valve pin by way of the gate;

forming

a hollow poftion between the valve pin and the

dropped molten resin by merging a tip end of the dropping

molten resin
blowing
vélve pin to

into contact

2. A wvalve

molten resin

at a bottom of the cavity: and
air into the hollow portion from a tip end oflthe
inflate the hollow portion so as to be brought

to the inner surface of the cavity.

gate—type injection molding apparatus wherein

is injected from a valve in which the molten

resin such as plastic under prepreésure is held, by way of a

gate into a cavity formed in a mold, and the molten resin

injected inside fhe cavity is cooled and sblidified to attain

This Sheet Has Been Replaced




Al.so,- an air supply path 4c, 1O supply air froman air source, not
shown, to the“ﬂm'\u}m rmed in the central portion of the valve
pin 4. l M"' Fucture of the valve 30, when the air piston

5 7 operates, thé valve pin*4 noves to the injection position at which
nolten resinis injected in the cavity 13, as-the valve pin 4 is noved
upwards as shown in Figure 1 and opens the nozzle hole 9a and gate 10

With its vaavfobdéedepiodactadt synth&8®i€Srédinecli@ifctattif@dibyon at which
injection of nolten 10 resin into the cavity 13 is cut off, as the valve
pin 4 is compoletingownward and closes the gate 10 with its val ve el enent
4a, as shown in Figure 2, in which the sane elenents are shown with
t he sane synbol saawalve Fpimrprovided within they valre yvafor centrolping
i nj ection nolding nethod of
the amount of molten resin inJected from the valve, the valve
pin comprising a valve body for opening and closing the gate,
and a cylindrical portion extending insertably inside the
- cavity:; _

a hemispherical bottom formed at the bottom of the cavity
at a position directly below the cylindrical portion, for
merging the tip end of the molten resin dropped by way of the
gate along the surface of the cylindrical portion so as to
fbrm a hollow portion between the molten resin and the
cylindrical portion; énd

an air supply path formed inside the valve pin, for
blowing air into the hollow portion to inflate the hollow

portion so as to be brought into contact to the inner surface

of the cavity.

3. The valve gate-type injection molding apparatus according
to Claim 1, characterized in that the hémispherical bottom is
formed with a cylindrical depression in the central portiop

thereof.

" e R laced T THIS SHEET HAS BEEN
WAV A
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15 this invention, by using the above-described val ve gate-type

i'njection nolding apparatus 1, is explained. Concurrently, t he
structure of the valve gate-type injection nolding apparatus 1
according to this invention, is explained in greater detail. 20
Figure 3 is a cross section show ng an enl argenent of pri nci pal
portions of the valve gate-type injection nolding apparatus 1, shown
In Figure hpghipagparticularly, Figure 3 shows in detail the gate 10,
formed by the upper nold 2 and the cavity 13, which is shaped |like a
smal | nmout hed bottle 25 and formed by the Iower nold 3; the valve

el enrent 4a of the valve pin, which is inserted in both this gate 10

and the CaVival v piahd 4 e owy |dditiroldlingotein dmjéetion emdiun fom t he

| oner section of the valve el enent 4a.
molten resin is inserted into a cavity (13), and then the
molten resin is injected by_way-of'a gafe (10) along_the
surface of the valvé'pin (4) into the cévity (13) to be
dropped thereiﬁ,'and tip ends of this dropping moltén resin
merges at a bottom (13a) of the cavity.(13) to form a hollow
portion (S) between the valve pin (4) and the dropped molten
resin. Then, air is blown into fhe hollow portion (S) from
the tip end of the valve pin (4), inflates the hollow portion
(s), brings it into contact with the inner sufface of the

cavity (13), and cools and solidifies this molten resin, so as

to ‘attain a hollow molded'product (40).
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The position of the valve pin 4 showm in Figure 3 corresponds to the
position of the valve pin 4 shown in . Figure 1. The cylindrical portion
4b passes through the - center of the gate 10 and is inserted in the
center of the 5 cavity 13. Meanwhi | e, the bottom portion 13a,

| ocated directly beneath the cylindrical portion 4b, is the central
portion of the bottom surface of this cavity 13 and is forned in a

hem spheri cal shape. 10 According to the stopping position of this
val ve pin 4, ' the val ve el enent 4a of the valve pin 4 noves upwards.
Therefore, the gate 10 beconmes open, specifically, a ring shaped; gap
is formed between the inner purface of the gate 10 and t he outer—
surface of the cylindrical bgdy 4b. It becomes N
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15 p055|ble to inject nolten resin into the caV|ty 13 as shown by
the arrow A fromthe ring shaped gap. - At the stopping position
of the valve pin 4 shown in Figure 3 discussed above, nolten resin,
whi ch has been heated and nelted, is guided by the manifold 8, shown
in Figure 1, 20 to the valve hole 9a. Then the nolten resin passes.

t hr ough the valve hole 9a and the gate 10; after that, the nolten _
resin C drops downward al ong the outer surface 4b' of the cylindri cal
portion 4b, as shown by the arrow B in Figure 4. In this way, .
when the nolten resin C drops downward 25 along the outer surface 4b' of .
the cylindrical portion 4b, the tip end C of the nolten pekin C
eventual | y reaches the hem spherical bottom 13a of the gdélty 13. The
tip end C of o954 as shown
in
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FLgugé 5, thereby formng the hollow portion S between the cylindrical

portion 4b of the valve pin 4 and the dropped ~molten resin.C.

Aweld line Dis fornmed at the tip end C of the nolten 5 resin C,  which
has nerged at the bottomla of the cavity 13. " There may occur a risk
of insufficient strength at that spot. In order to elimnate this
risk, the constitution may be such - that a cylindrical depression-.13b
is formed at the central portion of the hem spherical bottom 13a of
the cavity 13, 10 concentrates the tip end C of the nolten resin Cin
the . depression 13b, and prevents the formation of a weld line, as

in Figure 6, which shows a detail of principal elenents of Fi gure 5.

Mor eover , the cylindrical protrusion, formed by
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the molten resin C which penetrated this depression 13b may 15 be cut off
I N post - processi ng. . After the hollow portion S is fornmed between
t he . cylindrical portion 4b of the valve pin 4 and the nolten

resin C which dropped, as shown in Figure 5, the piston 7, ' shown in
Figure 1, operates and noves the valve pin 4 20 downward. Then the -

val ve el ement 4a of the valve pin 4 is inserted in the gate 10 and
interrupts the injection of nolten resin to the cavity 13 gate cut as
shown in Figure 7, where the sanme elenents as in Figure 5 are shown
with the _ sanme synbols. 25 At the position of the valve pin 4
shown in Figure 7, air is supplied inside the hollow portion S, as
shown by the - arrow, by way of the air supply path 4c fromthe air

sour ce, not shown. Then, this hollow portion S expands and the

9 .
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ci.rcunference thereof broadens due to the operation of the air; and
the nolten resin C, formng the hollow portion S as shown in Figure 8,
contacts to the inner surface of the bottl e-shaped cavity 13. 5 _
Afterwards, when the supply of air is stopped and the lower nold 3 is
cooled with a neans for cooling, not shown, the molten resin C

contact to the inner surface of-the: cavity 13, is cool ed and
solidified. Next, the upper nold 2 and |lower nold 3 shown in
Figure 10 8 are separated in-a vertical direction and the cylindrical
portion 4b of the valve pin4 is renoved frominside the cavity 13.
Then the various nolds, such as the pair of nold
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hal ves 3a and 3b to either side and bottom nold 20, form ng. t he bottom
of the cavity 13, are separated and the lower nmold 15  as a whole i's
opened. \Wereupon, the bottle-shaped, holl ow, nol ded product 40, in
whi ch the dianeter of the nouth portion 41 consi derably smaller than

t he body portion 42, is f-ormed corresponding to the formof the inner
surface of the cavity .13, as shown in Figure 9. 20

Consequently, with the val ve gate-type injection nolding apparatus 1,
di scussed above, separable nolds, conprising a - cavity 13
corresponding to the exterior of the hollow nol ded product, may be
prepared to forma holl ow nol ded product. In: particul ar, the nunber
of parts of the entirety of the valve 25 gate-type injection nolding
apparatus 1 can be greatly reduced because special nolds are not
required in order to forma holl ow nol ded product. Al so, the nunber
of manuf acturing processes for a hollow nol ded product can be
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10 | L greatly reduced and production efficiency can be inproved
as . much as possi bl e, because releasing operations for the nolds,

to forma hollow portion as before, become unnecessary.

"Furthernore, if a apparatus equi pped with a plurality of 5 the valves 30

and cavities 13 is used, -a di fferent nunber of conpl ex, hol | ow nol ded
products can be attained than, for . " exanple, with regular blow nolding,
which is generally used in order to manufacture hollow nol ded _
products. - - Mor eover, nol ded products, formed with the valve 10

gate-type injectidn nol di ng nmet hod and apparatus 1 of the
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present invention, are not limted to the bottle-shaped, hol | ow nol ded
product 40 and may be hol | ow nol ded products wth a variety of shapes.
15 I.NDUSTRI AL APPLI CABI LI TY A val ve gate-type injection nolding
‘met hod and . apparatus, according to the present invention as di scussed
above, is appropriate for the manufacture of holl ow nol ded ' products
of synthetic resin, which requires the reduction of 20 manufacturing costs
and the inprovenent of production ef ficiency. ' :
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1;-A)§alye gafg.rnjection nol di ng appar atus wherein molten resin is
injected froma valve, in which the nolten resin i's held under pressure by

way of a gate,

into a cavity forred in a nold,

and t he cav

ity has a

structure and arrangenment so that the nolten resin injected inside the
cavity is cooled and soltdified to attain a nol-ded product of synthetic

resin, the apparatus further conprising:
val ve, for controlling the
val ve, the

closing the gate,
i nside the cavity;
atop of the cavity,

and a cylindrical
for

cylindrical portion, said bottom
nol d defining - the

a ‘bott om neans,

a valve pin, pr

portion extending
havi ng a concave surface relative to
mer gi ng and cl osing a forwardnost
the nolten resin dropped by way of the gate
nmeans | ocated in a portion of the
bottom of the cavity and said bottom neans bei ng

al ong the

| ocated directly bel ow but spaced fromthe cylindrical
~ molten resin and the cylindrical .

to forma hollow portion between the
portion upon.nerging
air supply path,
hol |l ow portion to inflate the holl ow
contact to the inner surface of
i njection nolding apparatus accordin
has a. cylindrical
increasing strength of the nmerged a

* .
S

depressi on means i)

formed inside the val ve pin,

and cl osing of said forwardnost end; and

fto
tla cé
clcl og

an _

for blowing air into the
portion so as to be brought into
mMity.4] 2. Thegppl ve gate
BT m 1. wherei e bottom neans-
e ral portionAhereof for

f orwar dno end of the

~42

FIG.9
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amount of nolten resin injected fromthe
val ve pin conprising a valve body for opening and

i nsertably

end of
surface of the

~portion so-as



nmol't-en resin. 3. The valve gate i nj ecti on nol di ng appar at us- accor di ng
to claiml1, wherein the valve pin has opening neans for passing the air

dowward directly toward t ce of the bott _ ,
4. The val ve gate injectiof | CEMENT s‘:’W‘Ehaus accordi ng tlgEcﬁjEArﬁEMmTeSHEET
the bottom nmeans is nmade off &-.single noldihgipart. 5. A nethod for valve

gate inj 'h@_m)l di ng whi ¢h ccﬂ@rA RR 3999 |njecti ng a nolten resin under
pressure fh a nozzle about a val yegand gr@

cavity, and cooling anjd Sortdifying thetnolt ﬁ 3 d8n§d
the nold cavity in a form dqorresponding.to e nold cavity, and

further including: moving a valve pin into the nold cavity relative to
t he gate fo ontrolllng an, anpunt oI the nolten resin
injected fromthe I'Alve hgalea | piecson B0 da\ggaﬁpearams wheggifthi n t he

val ve and has a m@rltfeac@smo;senjemgdlfm ahalve, in wchdtheamioienand a bott om
\chth a ]gl p en]g tn:sm i hiettt nadep rasz%drerby wyﬂof&s?d& HHR Hﬂaaebu%:vl ty ?I ong
concave surf ace Fch 0B, A Bl dhAPMECING Bis ¥ stracture P11 onte @

rrangemem SO that the ‘molten resin injected inside the

cavity is cooled and solidified to attain a molded product of

syunthetc resin, the apparatus further comprising:

a valve pin, provided within the valve, for controlling the
amount of molten resin injected from the valve, the
valve pin comprising a valve body for opening and
closing the gate, and a cylindrical portion extending
insertably inside the cavity;

a bottom means, having a concave surface relative to'a top
of the cavity, for merging and closing a forwardmost
end of the molten resin dropped by way of the gate
along the surface of the cylmdncal portion, said bottom
means located in a portion of the mold defining the
bottom of the cavity and said bottom means being
located directly below but spaced from the cylindrical
portion so as to form a hollow portion between the
moiten resin and the cylindrical portion upon merging
and closing of said forwardmost end; and

an air supply path, formed inside the valve pin, for

blowing air into the hollow portion to inflate the hollow

portion so as to be brought into contact to the inner’
surface of the cavitv.

2. The valve gate injection molding apparatus according

to claim 1. wherein the bottom means has a cylindrical

depression means in a central portion thereof tor increasing

strength of the merged and closed forwardmost cad of the
molten resin.

3. The valve gate injection molding apparatus according
to claim 1, wherein the valve pin has opening means for
passing the air downward directly toward the concave
“surface of the bottom means.
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cavitty,; merging a forwardnost end of the dropping nolte }Sph
at the bottomof the nold cavity by action of the 13 LMEMEN}I&';Q%ET
t hes:concave surface thereby fornng the dropped nolten resin into a
cl osed hol | ow por - tion; and blowing air into the closed
hol | ow portion fromthe tip end of the valve pin to inflate the

cl osed hol | ow portion so that the nolten resin contacts an inner
surface of the nol avity. 6. .The method for valve gate injection

mol di ng accordi ng 4t "cl"’&?(‘fﬁgﬁ%msﬁ@uﬁﬂtfﬁ@ Iding appradesaceordiogh an openi ng
in the tip end tofclialrm Y alatrerpin e S odione ahednsl dsinadel ofi § a¢hgle toward the

concave surface g %{9 tomof the nold cavity. 7. The nethod for
val ve gate injection cording to.laimb5, rein the bottom of
the nold cavity i ssonétiénc@o%aa@h‘éﬁé’errgﬁm AgIgsqn mWT mg whic

comprises:

injecting a molten resin under pressure through a nozzle

about a valve and through a gate into a mold cavity, and

cooling and solidifying the molten resin injected inside

the mold cavity in a form corresponding to the mold

cavity, and further including:

moving a valve pin into the mold cavity relative to the
gate for controlling an amount of the molten resin

- injected from the nozzle, the valve pin is installed
within the valve and has a surface projecting into the
mold cavity and a bottom with a tip end;

sliding the molten resin inside the mold cavity along
the surface of the valve pin and dropping the molten
resin onto a concave surface of a bottom of the mold
cav1ty,

merging a forwardmost end of the dropping molten
resin at the bottom of the mold cavity by action of the
molten resin on the concave surface thereby forming
the dropped molten resin into a closed hollow por-
tion; and

blowing air into the closed hollow portion from the tip
end of the valve pin to inflate the closed hollow
portion so that the molten resin contacts an inner

O surface of the mold cavity.

6. The method for valve gate injection molding accordmg
to claim §, wherein the air is passed through an opening in
the tip end of the valve pin and directed downward directly
toward the concave surface of the bottom of the mold cavity.

7. The method for valve gate injection molding according

to claim 5, wherein the bottom of the mold cavny is made
of a single molding part.
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