"PESCRIFPTI ON | NJECTI ON MOLDI NG APPARATUS Technical Field The
present invention relates to an injection nolding apparatus, in
particular, an injection nolding apparatus conprising a plurality of
injection nozzles to inject a nolten resin wherein the respective distal
end pgortion of the above nentioned plurality of injection nozzles always
fits to a nozzle reception portion formed on a nold clanp unit with high
accuracy so as to always supply DESCRAPTEONI ned anount of nolten resin
into the nold clanp unit. Background Art I n various industrial
fields such as the electric electronic, and autonobile industries, the

I ntroduction of plastic for various parts is actively conducted ai m ng at

achievi@@jhggpgﬁehgﬂﬁlnécwbgiﬁﬁq d high added val ue, and advancenent of

i nj ection I'ng t echnol ogy as greatly

Technical Field

The present invention relates to an injection molding
apparatus, in particular, an injecfion molding apparatus
comprising a ;ﬂurélity of injection nozzles to inject a molten
resin wherein the respective distal end portion of the above
mentioned plurélity of injection.nozzles always fits to a nozzle
reception portion formed on a mold clamp unit with high accuracy
so as to always supply a predetermined amount of molten resin

into the mold clamp unit.

Background Art

In various ip&ustrial fields such as the electric
electronic, and automobile industries, the introduction of
plastic for various parts is actively .conducted aiming at
achieving lightweight, low cost and high addéd value, and
advancement of injection molding technology has | greatly
contributed to -this. This is because the injection molding
technology is superior to other molding technologies- in many
aspects such as productivity, stability of quality, and

applicability.



“,contributed to this. This is because the injection nolding -
.technology 1is superior to other nolding technologies in many aspects
such as productivity, stability of quality, and applicability.
Speaki ng of a general injection nolding principle briefly, it is a nolding
met hod to make a product by filling a nolten resin, plasticized and
kneaded by a screw in a heating cylinder (cylinder), into a cavity in a

nmol d processSykakingaef aa gehepadl ingbeptont malligd prdadipbegbrie€dyyre,
foll owed by cooling solidification, or reaction solidification. As
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different fromthe other injection nethods, the point that the nolding
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solidification, or reaction + solidification.

As one of the major characteristics of the injection molding

which are different from the other_injection methods, the point
that the molding cycle is a comparatively short time, and a
plurality of products can be obtained in one molding cycle can be
presented. The point is attributed to the fact that in the
injection molding, a plurality of cavities are formed inside the
mold, and a resin is filled into.the above mentioned plurality of
cavities during the molten resin injection at one time. However,
in recent years; particularly in the injection molding aiming af
the resin packaéinguéf_semiéonductor chips, there is a tendency
proceeding that a furiher improvemenf of the production
efficiency is demanded, and the'number of the products obtained
in one molding cycle, that is, the number of cavities in the mold
is further increased. However, the number of ca?ities of which
inside one injection nozzle can fill with a molten resin by
injecting a molten resin at 6ne time is limited, and when the

difference of the distance from a sprue to each cavity is

remarkable, the degree of filling of the molded products becomes
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i-n regent years, particularly in the injection nolding aiming at the resin
packagi ng of sem conductor chips, there is a tendency proceeding that a
further +inprovement of the production efficiency is demanded, and the
nunber of the products obtained in one nolding cycle, that is, the nunber
of cavities in the nold is further increased. However, the nunber of
cavities of which inside one injection nozzle can f||| with a nolten resin

by injeitffigentiol t an r estdert toe tliBinstd i nthed, dafderdede t heit  is
difference of the distance froma sprue to each cavity is remarkable, the

degree YPrdfdrable Oiotﬁﬁrﬁﬁéée%dér Oﬂﬂféc&i{?ﬁpoﬁBﬁzle for cavities of as .
different. order elimnate the difference, it
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injection nozzle having multiple heads (hereinafter abbreviated
as a multi-head nozzle), that is, a plurality of injection
‘nozzles to introduce a molten resin from a plurality of positions
at the same time into a mold in the mold clamp unit. |

In general, ip an injection molding apparatus, a nozzle

reception portion shaped to have a concave portidn is formed at a
position required of ‘the frame body of a mold clamp unit
comprising a mold so thaf the distal end portion of the injection
nozzle of the injection unit fits théreto to be fixed, and with
the initiation of the molding, the injection unit moves so that
the distal end pbrtipﬁ of the injection nozzle reaches the nozzle
reception portion of the gbove mentioned mold clamp unit, and in
the state where the abbve mentioned distal end portion fits to
the nozzle reception portion a molten resih is injected from the
injection opening of the above mentioned distal end portion so
that the molten resin is introduced to the cavity in a mold via a
resin introduction passage of which introduction orifice is

formgd at the center of the nozzle reception portion. In the

above mentioned injection molding apparatus using the injection
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‘nozzles to introduce a nolten resin froma plurality of positions at the
same tinme into a nold in the nold clanp unit. In general, in an

i njection nolding apparatus, a nozzle reception portion shaped to have a
concave portion is formed at a position required of the frane body of a
nol d>clanmp unit conprising a nold so that the distal end portion of the

I njection nozzle of the injection unit fits thereto to be fixed, and with
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end portion of the injection nozzle reaches the nozzle reception portion
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nmentioned dista rtion fits to the nozzle“reception portion a nplteh

end por Sfonths SBetE° e Eiaddl *fig) eI-RERT, BozBle, (AP PHC ABBRIRST 8 1T,

via a resi,n i.ntroduction passage of waich Lntroduction orifice.is or med
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frame body of the mold clamp unit.

The injection unit is for melting the resin to be molded,
and injecting a predetermined amount of the molten résin as each
molding cycle initiates, and thus the heating cylinder (cylinder)
to conduct plasticization °* kneading (melting) and the injection
nozzle connected thereto are always maintained at a high
temperature higher than “the melting point of the resin to be
molded so as to maintain the molded state of the molded resin
.stably. On the other hand, although the frame body on which the
above mentioned nozzle reception portion and the resin
introduction orifice_éf the mold claﬁp unit need to be maintained
at a certain high temperéture so as not to solidify the molded

" resin from the injection nozzle, since the temperature of the
mold attached thereto needs to be maintainéd at a low temperature
for molding, that is, for cooling + -solidification of the molded
resin, it is, in general, set at a temperature lower than the
temperature of the above mentioned injection unit by 100 - 200 C.

However, strictly speaking, if the molding cycle is implemented

repeatedly, the nozzle reception portion of the frame body of the
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‘unit eonprising the nulti-head nozzle, in general, a plurality of the
nozzl e reception portions corresponding to respective nozzles of the above
mentioned multi-head nozzle, and a plurality of resin introduction
passages to introduce a nolten resin fromthe respective nozzle reception
portions to nolds are forned in the frane body of the nold clanp unit.

The injection unit is for nelting the resin to be nolded, and injecting a
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and thus the heating cylinder (cylinder) to conduct plasticization
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mai ntained at a |low tenperature for nolding, that is, for cooling

sol i di fieht the éramecbpdyded thesmeld clieap umigerdsr dhe whove mentioned

tenperature. lower than the tenperature of the above nentioned injection

unit by injectimo pelding appaoatwerusingi they injesitioy, unfitt ommiidiing

cycle is inplenmented
the multi-head nozzle, partial heat expansion and heat shrinkage
occur in the frame body of the clamp mold unit to change the
formation interval (formation pitch) of the plurality of the
nozzle reception portions, preventihg accurate fitting of the
distal end portions of the plurality of the injection nozzles to
a corresponding nozzle reception 'portion, as a consequence,
injection openings arranged at vertices of the distal end
portions'of the injection nozzles and resin introduction orifices
do not coincide'and_fhus the molten resin can not be introduced
to inside the mold clamp_ unit, or even though the injection
openings and the resin introduction orifices meet, the central
axes thereof do not coincide so as to allow introduction of only
an amount less than a predetermined amount of the mdlten resin to
the inside of the mold clamp unit.

The present invention was made to solve the problems, and an

object thereof is to obtain an injection molding apparatus

comprising an injection unit having a multi-head nozzle, that is,
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‘repeatedly, the nozzle reception portion of the franme body of the

a4 nold clanp unit is heated by the contact wwth the distal end
portion ef the injection nozzle having a higher tenperature and thus the
nozzl e reception portion and the periphery thereof gain a gradual
tenperature rise. Accordingly, if the tenperature rise occurs in the
nozzl e reception portion and the periphery thereof of the frame body of

the ol ¢ J13R14RYL offN ihlBcRPEN endBALdPN Gfherdiint Faichn d1BIte 1 NBnaPPaT 8 i
using the“injection unit conprising the nulti-head nozzle, partial heat
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i njection nozzles and resin introducti%n orifices do Rot_coanide and t hus
t he nol trnededsrmingd Amownd iof  theca@lten resin to the inside of the

mold clamp unit from each injection nozzle.

Disclosure of Invention

In order to achieve the above mentioned object, an injection
molding apparatus of the present ipvention comprises an injection
unit'having a plurality of injection nozzles of which respective
distal end portions move back and forth between a first position
and a second position spaced therefrom bj a predetermined
distance by the movement of the entire unit; and a molten resin
is injected from an injection opening arranged at the vertex-
portion of the di§{a1 end portions of the above mentioned
plurality 6f injection n;zzles when the respective distal end
portions of the above mentioned injection 'nozzlgs are at the
above mentioned second position. a mold clamp unit where a first
mold clamp unit having a first frame body and an upper mold
mounted on the frame body, a second mold clamp unit havihg a
second frame body and a lower mold mounted on the frame body, a
plurqlity of nozzle reception portions to which the above

mentioned distal end portions of the injection nozzles fit
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to inside the nold clanmp unit, or even though the injection openings and
Lhe resin introduction orifices nmeet, the central axes thereof do not
coincide-so as to allow introduction of only an anmount |ess than a
predet erm ned anmount of the nolten resin to the inside of the nold clanp
unit. The present invention was made to sol ve the problens, and an
object thereof is to obtain an injection nolding apparatus conprising an

i nj ecti paspBttibeyyndre Wukimbdhdaad onezzife, tidaabowe mentioned first and
- 5- a plurality of injection nozzles, wherein each distal end
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accurately and fits to the correspondi ng nozzle reception portion forned
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of cavities formed between the above mentioned upper mold and
lower mold in the state they are clamped are formed, when the
above mentioned respective distal end portions of the plurality
of injection nozzles move to the above mentioned second position
when respective distal end portions of the plurality 'of injection
nozzles are fitted and fixed to a corresponding one of the above
mentioned nozzle reception portions so as to inject the molten
resin from the above mentioned injection openings to the above
mentioned resin introduction passage, characterized in that the
above mentioned plurality of injection nozzles are mounted to the
above mentioned injection unit so as to permit the respective
distal end portibns_td move loosely.

In the above mention;d configuration, it is preférablélthat
the shape of thé above mentioned distal end portions is part-
spherical, and the shape of the above mentioned plurality of
nozzle receptidn portions is a part-spherical concave shape
having a radius of curvature slightly larger than the radius of
curvature of the above mentioned distal end portions of the
injection nozzles.

Further in the above mentioned configuration, it is
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ol ding apparatus of the present invention conprises an injection unit
having a plurality of injection nozzles of which respective distal end
portions:.nove back and forth between a first position and a second
position spaced therefromby a predeterm ned distance by the novenent of
the entire unit, and a nolten resin is injected froman injection opening
arranged at the vertex portion of the distal end portions of the

above rpiifepabde PEHH®! thy abov8) arintddnedz zirgfecHion tliEit €6 ises dast al
end portions of the above nentioned injection nozzles are at the above
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having a first franme body and an upper nol nounted on the frane body, a
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above mentioned plurality of injection nozzles, and the later
stage portion comprises a plurality of injection nozzles where a
passage for introducing a molten resin from the outside to an
internal nozzle tube is formed at a first position in the
longitudinal orientation theréof, and to which first and second
ring-like elastic members are attached respectively at a second
position on one sidg and a third position on the other side,
spaced the same distance from the above mentioned first position
in the longitudinal orientation, and a manifold having a
plurality of cylindrical holes to allow the above mentioned
plurality of inject;oﬁ nozzles to pass throuéh between the upper
and lower sﬁrfades and a Sranch passage for carrying molten resin
-formed to communicate with each of the above mentioned plurality
of cylindrical holes ffom a. predetermined part. of one side
thereof, wherein each of +the above mentioned plurality of
injection nozzles is inserted to a corresponding hole of the
above mentioned plurality of cylindrical holes of the manifold so
as to have the above mentioned first and second ring-like elastic

members contact to the inside of the holes, with the above
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introducing the nolten resin fromthe respective central portions of the
plural.ity of the nozzle reception portions to a plurality of cavities.
formed between the above nentioned upper nold and lower nold in the state
they are clanped are fornmed, when the above nentioned respective distal
end portions of the plurality of injection nozzles nove to the above
menti oned second position when respective distal end portions of the

plural i tyepf i drUECat Otal NERA| Poraibnbi ha®dnghdinjertd oho 11eqr Howedijng one
of the above nentioned nozzlée reception portions so as to inject the ~
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mentioned resin introduction passage, characterized.in that the®” above
ment i one ' L [ ozzles e n tq.t he oV
ment i one%‘l?%f%%il% %%Pﬁg%‘géaas??gﬁpé?lﬁi tsﬁee glgs pé@?i \chhe%i s%’g(*%e eﬁla the
portions.to ppve, | aosel.y. . I he .ahove nentioned configuration, it is
prefer abi%ngﬂg'f&ﬁe %ﬁéﬂ&aﬁfof'hgga&%é‘%ﬁ'i oned distal end portions is
part- spherical, and the shape of the above nentioned plurality of nozzle
recepti on porfwgHer s inpathesppbovea meptdepedshsonfiguyation, r adtus isf
curvature slightly |l arger than the radius of curvature of the above
ment i onepreferable cthathdihe @hovier memtdoned] dateonshage| pertion compuritses
in the above nentioned configuration, it is
-7- a plurality of injection nozzles where a passage for introducing
a molten resin from the outside to an internal nozzle tube is
formed at a first position in the longitudinal orientation
thereof, and to which first and second ring-like elastic members
are attached respectively at a second position on one side and a
third position on the other side, spaced the same distance from
the above mentioned first position in the longitudinal
orientation, a manifold wain body having a plurality of
cylindricél holes to allow the above mentioned plurality of
injection nozzles 1_:_0'. pass through between the upper and lower
surfaces, and a branch passage for carrying molten resin formed
to communicate with each of the above mentioned plurality of
cylindrical holes from a predetérmined part of one side thereof,
a first plate-like body, in which a plurality of through holes to
join corresponding holes among the above mentioned plurality of
cylindrical holes formed in the above mentioned manifold main

body.aré formed to be attached removably to the upper surface of

the above mentioned manifold main body, a second plate-like body,
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‘prefhrable that the above nentioned injection unit conprises a fornmner
stage.portion to nelt and inject a resin to be nolded and a |later stage
portion conprising the above nmentioned plurality .of injection nozzles to
inject the nolten resin injected fromthe above nentioned first injection
means to the outside via the above nentioned plurality of injection
nozzles, and the later stage portion conprises a plurality of injection
nozzl esiphqiiBch Papiagaliey oF ratietighd Koldd {BAvISS Bnf AperitieeoWidgle to
an. internal nozzle tube is fornmed at "a first position in the |ongitudinal
ori ent aipgibhethgh. tREYablr b CNales St 280 caereSondid Hd1e AldiY Ifhe

nmenbers are attached respectively at a second posit on one side and a
third pgsitio . o] i.de, P e ' ce.fr t ove
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having a plurality aqf l'i ndrical .holes to al]ow,t above ntione
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surfaces and a branch passage for carrying nolten resin forned tq

conmuni dQWETw $rkage &f t kBeapeReveemeniioned ypapifgld main body, a

plurality of columnar screws to respectively thread to the above

mentioned plurality of thrdugh holes of the above mentioned first
plate-like body, and a plurality of spring members arranged
respectively in a plufality of spaces formed with the aBove
mentioned plurality of columnar holes of the above mentioned

- manifold main body and the above mentioned plurality of through
holes of the first plate-like body and intervening between the
above mentioned columnar screws and the rear end portions of the
injection nozzles to contact to press the above mentioned rear
end portions of the injection nozzles.

Further, in the above mentioned configuration, it is
preferable that the abov;e mentioned former stage portion is a
SCrew p_feplasticating injection means comprising a screw type.
melting and kneading means where a resin thrown into a hopper is
introduced to the inside of a heated cylinder and melted .and
kneaded by a screw in the cylinder, and an injection dedicated
means to store a predetermined amount of the resin melted and
kneaded by the screw type melting and kneading means in a space

in the front portion of an injection plunger and inject by the



.of cylindrical holes froma. predeterm ned part of one side thereof,
wherei n each of the above nentioned plurality of injection nozzles is
inserted to a correspondi ng hole of the above nmentioned plurality of
cylindrical holes of the manifold so as to have the above nentioned first
and second ring-like elastic mnmenbers contact to the inside of the holes,

w th the above - 8- : menti oned dista
end porin et fvay iplengeirect i on hol es prOJectlng out si de the above nenti oned
mani fold to be.fixed by being elastically supported fromone side and the

ot her side 'mtﬂlﬁ,rlorﬂit%&alaﬁﬁv@ntﬁéﬁmx@dtf&dﬂgﬁ&auon Fygthgg in
the above nentioned configuration, Is preferable that the above

ment i Ogﬁg%ssage e?tﬂ%‘t PERY | 880\98”13&1% e& ﬂbl'&a*: bfp Oluni §) %Es&gﬂ{aﬁozcé' €s

wher e I ntroducing a nD en resin the out's
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menbers are ajtached respectiyv at con osi ti on.one side d a
. arranged on a working ta% % nf %ﬁe agoee men D oned upper mo 8

and lowerl mold opens and closes in the upward and downward
directions by movemeﬁt in the upward and downward directions of
the first mold clamp unit above the above mentioned second mold
clamp unit, the above mentioned injection unit comprises a former
stage portion to melt and inject a resin to be molded and the
above mentioned plurality of injection nozzles and has a later
stage portion to inject the molten resin injected from the above
mentioned fir#t injeciton means to the outside via the above
mentioned plurality of injection nozzles, and the entire unit is
designed fo move in the upward and downward directions so that
the respective 'disyél end portions of the above mentioned
plurality of injectién néézles fit to a corresponding one among
the above mentioned plurality of nozzle reception portions formed
.in the above mentioned first frame body of the above mentioned
mold clamp unit, and the above mentioned former stage portion is
a Sscrew preplastic;ting injection means comprising a screw type
melting and kneading means where a resin thrown into a hopper is
introduced to the inside of a heated cylinder and melted and

kneaded by a screw in the cylinder, and an injection dedicated
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third position on the other side, spaced the sane distance from the above
ment i oned first position in the | ongi tudi nal orientation, a

mani fold main body having a plurality of «cylindrical holes to allow
t he above nentioned plurality of injection nozzles to pass through between
the upper and | ower surfaces, and a branch passage for carrying nolten
resin formed to communicate with each of the above nentioned plurality of

cyl i ndrngahshacesstérun a predettermifed pmount! afhethié deekliar arflteda dnd st
pl ate-1i ke body, in which a plurality of through holes to join
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hol es forned in the above nentioned nmanifold nain body are forned to be
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respect to the upper surface of the above mentioned working

table. | | |
Further, in the above mentioned configuration, it is
‘preferable that the above mentioned screw preplasticating
injection means has the above mentioned screw type melting and
kneading ﬁeans and the above mentioned injection dedicated means
are connected so as to form a V-shape horizontally in a position
at the same level with respect to the upper surface of the
working table.

Further, in the above mentioned configuration, it is
- preferable that ihe_aﬁove mentioned plurality of nozzle reception
portions to which the distal end portions of the plurality of
injection nozzlés fit formed on either one of the above mentioned
first énd second frame bodieé of the abofe mentioned mold clamp
unit are formed in a position in the wvicinity of the above
mentioned plurality of cavities formed between the upper mold and
the lower mold of the above mentioned first or second frame body,

and the above mentioned plurality of injection nozzles of the

injection unit are extension nozzles.
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.l ower surface of the above nentioned manifold main body, a plurality of
.col umar screws to respectively thread to the above nentioned plurality of
t hr ough- hol es of the above nentioned first plate-like body, and a
plurality of spring nenbers arranged respectively in a plurality of spaces
formed with the above nentioned plurality of columar holes of the above
mentioned manifold main body and the above nentioned plurality of through

hol es of theuithied phatethieke dbode ansbritiopledenicmftiguraeiohhe iabovis
menti oned columar screws and the rear end portions of the injection

nozzl esptPefRPi@Ctithat P4 CShulttRraDNMELVENEbPNUheifitly AWl RABEEARS tHe the
I njectton nozzles. Further, in the above nenti oned configuration, it

ool L ERBEEY! i Rindd'® SRR bRRInk O 67 AAEAO" LHONEKS o o
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conducting an insert molding of electric ' electronic parts in
the above mentioned plurality of cavities, and eject pins are
arrénged in the above mentionéd first frame body for pfessing the
above mentioned metallic parts toward thé sﬁrface of the abov e
mentioned lower mold via the above mentioned through hole formed
in the above mentioned upper mold at the time of mold opening
after terminating.the above mentioned clamping. |

Further, in the above mentioned configuration, it is
ﬁreferable that the above mentioned electric +« electronic parts
are semiconductor ch_if)s, the metallic parts are lead frames, and
the above mentioned inser:t molding of the electric * electromic
parts is a 'packaging of the semiconducfor chips.

Further in the abové mentioned configuration, it is
prefefable that the above mentioned resin introduction orificé
formed in either one of the above mentioned first and second
frame bodies comprises a plurality of sprues of which

introduction orifices are arranged at the respective center point

of the above mentioned plurality of mnozzle reception portions



“injébiion pl unger. Further, in the above nentioned configuration, it
.s preferable that the above nentioned nold clanp unit designed to have

t he above nentioned second nold clanp unit is fixed and arranged on a
wor ki ng tabl e and the above nentioned upper nold and |ower nold opens
and ‘closes in the upward and downward directions by novenent in the
upward and downward directions of the first nold clanp unit above the
above npgihedednsesPtierPbie RMBheNidboviehemébOMchd®ENFiPSEd andl esddand uni t
conprises a former stage portion to nelt and inject a resin to be nol ded
and theerahgvEodFEl | Ol @' Midlldr! %! daliRltinR RARZpERrANNSE Sspidie

st age por o Inject the nolten resin Injecte ove nentloned
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correspaondi ng one anpbng the above nentioned plurality of nozzle reception
por t i ondeA8EnRdOr | POk CHHIIESrent i oned first frame body of the above

mentioned nold clanmp unit, and the above nentioned forner stage portion is’
Further, in the above mentioned configuration, it is

preferable that the above mentioned elastic members are formed
using at least one selected from the group consisting of
polyimide, polybenzimidazole, polyether nitrile, polyether:
ketone, polyketone sulfide, polyether sulfone and ester cyanide
resin, or one provided by covering an elastic member mainly
comprising an asbestoes with a metallic fiber.

further, in the abéve mentioned configuration, it is
preferablé that the above mentioned molten resin is a
thermoplastic resin.

Further, in ;hé ‘above mentioned configuration, it is
'preferable that the abéve mentioned thermoplastic resin is
polyphenylene sulfide or polymethyl penten.

Further, in the above mentioned configuration, it is
preferable that the drive of'the above mentioned injection unit
and the drive of the above mentioned mold clamp unit are an
electrically-driven servo motor drive. |

According to the above mentioned configuration of the

present invention, since an injection molding apparatus of the



a screw preplasticating injection neans conprising a screw type nelting
and kneadi ng neans where a resin thrown into a hopper is introduced to the
i nside of* a heated cylinder and nelted and kneaded by a screw in the
cylinder, and an injection dedicated ' means to store a

predet ermi ned anount of the resin nelted and kneaded by the screw type
nelting and kneading neans in a space in the front portion of an injection

pl unger predentj daivehitibhe comprésésoanplinjeetioandnit havingt adplarabetpi de
portion of the above nmentioned |later stage portion to be arranged parallel

Wi th reFpasjectibieneRReesSoff ARecR! réfife@PRMe diRtd10Rad WRIrifts hebvee.

Further, in the above nentioned configuration, it is preféerable that the

u | d_conf i gut . i .
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mentio screw type nelting and means and the ntioned
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opening arranged at the vertex portion of the distal end portion
of the above mentioned plurality of injection nozzles when the
respective distal end portions of the above mentioned injection
nozzlés are at the above mentioned second position, a first mold
clamp unit bhaving a first frame body and an upper mold mounted on
the frame body, a second mold clamp unit having a second frame
body and a lower mold mounted on the frame Body, a plurality of
nozzle reception portions to which the above mentioned distal end
portions of the injection npzzles fit respectively are formed in
one of the above mentioned first and second frame bodies, and
comprises a mold'clamﬁ unit in which a resin introduction passage
for introducing the molfen' resin from the respective central
portions of the plurality of the nozzle reception portions to a
plurality of cavities formed between the above mentioned upper
mold and lower mold in the state they are clamped is formed, when
the above mentioned respective distal end portions of the
plurality of injection nozzles move to the above mentioned second

position the respective distal end portions of the plurality of

injection nozzles are fitted and fixed to a corresponding one of



3preferab|e that the above nentioned plurality of nozzle reception portions
to which the distal end portions of the plurality of injection nozzles fit
forned on either one of the above nentioned first and second frane bodies
of the above nentioned nold clanp wunit are fornmed in a position in the
vicihity of the above .nentioned plurality of cavities fornmed between the
upper mold and the lower nmold of the above nentioned first or second frane
body, @Al difrer iR i9RBH ABeS18! Beabbt Yo port fsild Wb MY AP Sn3kcthehe
Injection unit are extension nozzles. _ _ _ _ - 12
FUr L N0 fbn {A6s 1P0P6n TRO' hBBEE nSORGbABA1hGBotioh! opbilingd CEE" AikS
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that a or opening an oSl ng ove  nmentrone
i nj ectian openi i.s arranged_i.n t.he abov ntio ral ity .of
i nj ect i%pno‘ﬁgz’%’g&oneda TeRif HAE oﬁpﬁu?ﬂeSa%%%g/%, %g%qoéo%‘é‘ ze@or’f?’i 8%t i on,
it is referabl e that the abo menti oned npld cla unit is for
conduct T BOTS RSN IARG RJ USRI OF| dRJEPELRR FPEZIRT (A MouNted ey e
mentioned plurality of cavities, and eject pins are

the above meéntioned injection unit so as to permit the respective

distal end portions to move lbosely, even when the formation
interval (formation pitch) of the plurality of the nozzle
reception portions changes by heat expansion or heat shrinkage
caused by the temperature change of the frame body of the mold
clamp unit and the respectivé distalh end portions of the
pluraiity of the injection nozzles contact to the corresponding
nozzle reception portions without coinciding with each other's
center positions, by the loose movement of the distal end
portions of the nozzles, the distal end portions of the nozzles
move along the surface of the nozzle reception portioms to fit in
.the-most natural fitting state, that is, in the fitting state
where the central axes 6f the injection holes existing at the
vertices of the distal end portions of the nozzles and the
central axes of the resin introduction orifices-existing.at the
centers of the nozzle receptibn portions coincide. Accordingly,
regardless of the change of the formation interval (formation
pitch) of the plurality of the nozzle reception portions formed
in tpe frame body of the mold claﬁp unit, the plurality of the

injection nozzles supply a predetermined amount of the molten



arranged in the above nentioned first frane body for pressing the above
nentioned netallic parts toward the surface of the abov e nentioned | ower
nol d vi a-sthe above nentioned through hole formed in the above nentioned
upper nmold at the tinme of nold opening after term nating the above
ment i bned cl anpi ng. Further, in the above nentioned configuration, it
Is preferable that the above nentioned electric electronic parts are

sem conqigdif 18NitAs, 1A8€dEBSAl the lﬂﬂrd tlamp LARE FEsPEStivdly. the above
mentioned I nsert nolding of the el ectrlc e ectronlc parts I's a packagi ng

of the sem CHidyRbe! Gl Pehe prefeflbldExahBle! ¥ ARPYEDOVE"hEAREEned

configuration, IS pre at t OV€ nment i oned resi
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concave'shape having a radius of curvature slightly larger than
the radius of curvature of the above mentioned distal end
portions of the injection nozzles, the insertion of the distal
end portions of the injection nozzles to the cbrresponding nozzle
reception portions can be conducted easily even in the case when
the amount of the change- of the formation interval fformation
pitch) of the plurality of the nozzle reception portion is large,
and thus the reliability of the apparatus further improves.

Further, as the preferable example of the above mentioned

configuration, if the above mentioned injection unit comprises a
former stage pof{iog to melt and injectla resin to be molded and
a later stage portion comériéing the above mentioned plurality of
injection nozzles to inject the molten resin injeéted from the
above mentioned first injectioh means to the outside wvia the
above ~mentioned plurality of injection noizles, and the later
stage portion has a passage for introducing a molten.resin from
the outside to an internal nozzle tube formed at a first position
in tpe longitudinal orientation thereof comprises a plurality of

ihjecfion nozzles and comprises a plurality of injection nozzles



frames bodi es, and a runner for connecting the plurality of sprues and the
above.nentioned plurality of cavities so that the resin can be supplied
fromeach one of the plurality of sprues to at |least 2 or nore cavities.
Further, in the above nmentioned configuration, it is preferable that the
above nentioned el astic nenbers are fornmed using at | east one sel ected
fromthe group consisting of polyimde, polybenzimdazole, pol yet her
nitrileeo RAlivAt har fkpiPneandolsdceindneringtliRe NPlawtier meivedse and
ester cyanide resin, or one provided by covering an el astic nenber mainly
conpri si ; S St ' al &4 { b e rt , shiRet bgve
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menti one guration, it rs prefer ove nent1oned

t her mopl gstic _fesin is ol yphenyl ene sul fi.de or poly yl jpent.en...
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According to the above nentioned configuration of the present _invention,
si nce armentianadorphwadiity afpdndestion mezzles to pass through between

the upper and lower surfaces, and a manifold having a branch
passage for carrying molten resin formed to communicate with each
.of the above mentioned plurality of cylindrical holes from a
predetermined part of one side thereof, wherein each of the above
mentioned plurality of  injection nozzles is inserted into a
corresponding hole of the above mentioned plurality of
cylindrical holes of the méni-fold so as to have the above
mentioned first and second ring-like elastic members contact to
the inside of the holes and the above mentioned distal end
portions hav:‘mg~ ipjéction holes project outside the above
mentioned manifold to ben fixed by being elastically suppofted '
from one side and the other side in the longitudinal orientation
of the holes; the abow}e mentioned later stage portion has each .of
the plurality of the injection nozzles mounted individually and
accurately with the distal enci portions' capable of free loose
movement, 'and the assembling operation thereof can be conducted
easil_y.

Further, as the preferable example of the above mentioned



- 14 - present invention conprises an injection unit having a
plurakity of injection nozzles of which respective distal end portions
nove back and forth between a first portion and a second position spaced
therefrom by a predeterm ned distance by the novenent of the entire unit,
and a nolten resin is injected froman injection opening arranged at the
vertex portion of the distal end portion of the above nentioned plurality

of injeegbh@igiPAELIES, W@snthae al:fo%%p%fétdt\i%n@tls'fmtei‘n%ﬁag@ pUR ioh HiR above
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ment i oned |nject|on nozzl es are at the above nmentio econd position, a
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on the a secon clanp unit having a second franme body
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i n which a re5|n |ntroduct|8n passag for |ntiodu0|?g the nplten ref
fron]thénﬂggﬁéep|p@zgéﬁ§r§ compriSes a plurality of injection nozz

to which first and second ring~like elastic members are attached
respectively at a second position on one éide and a third
position on the other side spaced the same distance from the
above mentioned first position in the longitudinal orientation, a
plurality of cylindrical holes to allow the above mentioned
plurality of injection nozzles'td pass through between the upper
and lower surfaces, and a manifqld main body having a branch
passage for carrying molten resin formed to communicate with each
of the above mentioned plurality of cylindrical holes from a
predetermined part of one side thereof, a first plate-like body
in which a plur"alij_:y; of through holes to join a corresponding
hole among the above me;ztioned_ plurality of cylindrical holes
formed in the above mentioned manifold main body are formed to be
attached removably to the upper surface of the above mentioned
manifold main body, a second plate-like body in which a plurality
| of through holes having an aperture area smaller than the
aperture érea of a corresponding hole among the above mentioned
plurqlity of through holes formed in the above mentioned manifold

main body to be attached removably to the lower surface of the



.aporti-ons of the plurality of the nozzle reception portions to a plurality
of cavities forned between the above nentioned upper nold and | ower nold

in the state they are clanped is fornmed, when the above nentioned

respective distal end portions of the plurality of injection nozzles nove
to the above nentioned second position the respective distal end portions

of the plurality of injection nozzles are fitted and fixed to a

correspabeveg mietiined manifold main body, a plurhlity of colundd
above nentioned nozzle reception portions so as to inject the nolten resin

from t hgcpERy etderés PEEE vellye GiHr¥ado RN ithes abevehfiendPoNEd "B
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I ntroducti on passage, characterized in that the above nentioned plurality
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even when
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holes of the above mentioned manifold main body and the above

mentioned plurality of through'holes of the first plate-like body

and intervening between the above mentioned columnar screws and

the rear end portions of the injection nozzles to contact to

press the above mentioned rear end portions of the injection

nozzles, the above mentioned later stage portion has each of the

plurality of +the injection nozzles mounted individually and

accurately with the distal end portions being capable of free

loose movement, and also the assembling operation thereof can be

conducted easily and maintenance including replécement of each

parts and cleaniilg can be conducted easily.

Further, as the preferable example of the above mentioned

configuration, if the above mentioned former stage portion is a

screw preplasticating injection means bomprising a screw type

melting and kneading means where a resin thrown into a hopper is

introduced to the inside of a heated cylinder and melted and

kneaded by a screw in the cylinder, and an injection dedicated

means to store a predetermined amount of the resin melted and

kneaded by the screw type melting and kneading means in a space



plurality of the injection nozzles contact to the corresponding nozzle
reception portions wi thout coinciding wwth each other's center positions,
by the |0ose novenent of the distal end portions of the nozzles, the

di stal end portions of the nozzles nove along the surface of the nozzle
reception portions to fit in the nost natural fitting state, that is, in
the fitting state where the central axes of the injection holes existing

at the jxerheCerodft tgtrtdion adf eall RAjELPD6N OpluferOdAd eindadtt bg wrntral
axes of the resin introduction orifices existing at the centers of the
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yield.

Further, as the preferable example of the above mentioned
configuration, if fhe above mentioned mold clamp unit is designed
to have the above mentioned second mold clamp unit is fixed and
arranged on a working table and the above mentioned upper mold
and .lower mold .open and close in the upward and downward
directions by the movement in the upward and downward directions
of the first mold clamp unit above the above mentioned second
mold clamp unit, the above mentioned injéction unit comprises a
former stage portion to melt and inject a resin to be molded and
the above mentibned_;plurality of injection nozzles and has a
later stage portion to inﬁect the molten resin injected from the
abbve mentioned  first injection means' to the outside wvia the
above mentioned plurality of injection nozzles. and the enfire
unit is designed to move in the upward and downward directions so
that the respective distal end portions of the above mentioned
plurality of injection nozzles fit to a corresponding one among

the gbove mentioned plurality of nozzle reception portions formed

in the above mentioned first frame body of the above mentioned



sporttons is part-spherical, and the shape of the above nmentioned plurality
of nozzle reception portions is a part-spherical concave shape having a
radi us of curvature slightly larger than the radius of curvature of the
above nentioned distal end portions of the injection nozzles, the

i nsertion of the distal end portions of the injection nozzles to the
correspondi ng nozzle reception portions can be conducted easily even in

t he casmMherianphersurnditiehabdvengentioned formeri staget porslion is
(formation pitch) of the plurality of the nozzle reception portion is

| arge, g agrdWUprépEas€ldBding tin jdctivn apniat compridiify a4 "BESERS type
Further, as the preferable exanple of the above nentioned configuration,
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melt an ct aresint a later stage portion conprising

t he abpﬁ%ie?nego thHEealig{é'id%f o] _njaec%é?{]e&m%?hgﬁd%p ia'}ﬂ'de%ei{%dt eIjen

resin injected rromthe  above mentioned TIFfst Fnjection means
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outside to an internal nozzé& tube forned at a first positfion _in_the
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nozzl es and conprises a plurality of injection nozzles
- 17 - kneaded by the screw type melting and kneading means in a space

in the front portion of an injection plunger and inject by the
injection plunger, and is connected to the side portion of the
above mentioned later stage portion to be arranged parallel with
respect to the upper surface of the above méntioned working
table, since a large amount of resin to be injected can be
accurately measured and injected similar to the above mentioned,
the production yield can be improved and since the upper mold and
the lower mold open and close in the upward and downward
directions, fixaiiog of the parts can be conducted easily in the
insert molding where the injection molding is conducted with the |
mefallic parts inserted, besides, since the entire apparatus
forms an L-shape, the occupied height.of the apparatus can be
reduced. |

Further, as the preferable exémple of the above mentioned
configuration, if +the above mentioned screw preplasticizing
injection means has the above mentioned screw type melting and

kneading'means and the above mentioned injection dedicated means



t-o whikch a first and second ring-like elastic nenbers are attached
respectively at a second position on one side and a third position on the
ot her side spaced the sane distance from the above nentioned first
position in the | ongi tudinal orientation, a plurality of cylindrical
holesto allow the above nentioned plurality of injection nozzles to pass
t hrough between the upper and | ower surfaces, and a nmanifold having a

branch Hassegthdcted aid Yasgto0fbe aey-Bhhpened ®O posiNibhCaite tilet Bagach
.of the above nmentioned plurality of cylindrical holes froma
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the above nentioned |ater stage portion has each of . . .
is prolonged, the operation to throw in the resin material into

the hopper can be facilitated. Besides, since the other means
does not disturb in the maintenance operation of one means, the
operativity of the maintenance operation improves.

Further; as the preferable example of the above mentioned
configuration, if the above mentioned plurality of nozzle
reception portions to which the distal end portions of the
plurality of injection nozzles fit, which are formed on either
one of the above mentioned first and second frame bodies of the
above mentioned mold clamp unit, are formed in a position in the
vicinity of. the abp@e mentioned plurality of cavities formed
befween the upper mold an& the lower mold of the above mentioned
first or second frame body, and the above mentioned plurality'of '
injection nozzles of the injection unit are extension nozzles,
the molten resin can be filled in the cavitj while preventing the.
solidification of the injected molten resin securely, and thus
the production yield can be improved.

‘Further, as the preferable example of the above mentioned

configuration, if a shut-off valve for opening and closing the



ﬂthe'plurality of the injection nozzl es mount ed I ndividually and accurately
with the distal end portions capable of free | oose novenent, and the

assenbl ing operation thereof can be conducted easily. Further, as
the preferabl e exanpl e of the above nentioned
- 18°- configuration, if the above nentioned |ater stage portion

has a passage for introducing a nolten resin fromthe outside to an
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orientation thereof <conprises a plurality of injection nozzles and
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ring-like elastic nenbers” are attached respectively at a second position
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the molding operation such as:drooling and stringiness, and thus
the operation efficiency of +the molding apparatus can be
improved.

Further, as the preferable example of the above mentioned -
configuration, if the above mentioned mold clamp unit is for
conducting an insert molding of electric °* electronic parts in
the above mentioned plurality of cavities, and an eject pin is
arranged in the above mentioned first frame body for pressing the
above mentioned metéllic parts to the surface of the above
mentioned lower mold via the above mentioned throﬁgh hole formed
in the above méhtignéd upper mold at the time of mold opening
after terminating .the ébove mentioned clamping, the molded
products can be taken 6ut without deforming the metallic parts
securely and thus molded products with a high reliability can be
obtained with a good reproductivity. In particular, in the case
when the metallic parts are lead frames and the packaging of the
semiconductor chips is conducted by the insert molding, since
lead_frames are liable to deformation, it is useful.

Further, as the preferable example of the above mentioned



-passage for carrying nolten resin formed to communi cate with each of the
above nentioned plurality of cylindrical holes froma predeterm ned part
of one side thereof, a first plate-like body in which a plurality of
through holes to join a corresponding hole anong the above nenti oned
plurality of cylindrical holes formed in the above nentioned manifold main
body are fornmed to be attached renovably to the upper surface of the above
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plurality &f through holes having an aperture area snal ler than the
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spring nenbers arranged respectlvely in aplurality of spaces forned by

the abk WBAtaheve prentionsgd opluspliky, of nozzle reception portions

formed in either one of the above mentioned first and second
frame bodies, and a runner for connecting the plurality of sprues
and the above mentioned plurality of cavities so that the resin
can be supplied from each one of the plurality of sprues to at
least 2 or more caQities, the resin filling amount and the resin
filling speed of the plurality of the cavities among cavities to
each other can be uniform and thus a plufality of molded products
having uniform characteristics can be obtained securely in omne
molding cycle.

Further, as the preferable example of the above mentioned
configuration, if tye;above mentioned elastic members are formed
using at least one seiected- from +the group consisting of
polYimide, polybenzimidazole, polyether nitrile, polyether
ketone, pol&ketone sulfide, polyether sulfone and ester cyanide
resin, or one provided by covering an eléstic member mainly
comprising an asbestoes with a metallic fiber, the above
mentioned elastic members can maintain their elasticity at a high
temperature of 300 C or higher and thus the injection nozzles

can be supported stably with the distal end portions moving



hol es” of the above nentioned manifold main body and the above nentioned
plurality of through holes of the first plate-like body and intervening
.bet ween :t he above nentioned col umar screws and the rear end portions of
the injection nozzles to contact to press the above nmentioned rear end
portions of the injection nozzles, the above nentioned | ater stage portion
has each of the plurality of the injection nozzles nounted individually

and acmgs’g?lbv@rtb 1bAg dpek pdd end portions being capable of free |oose
novenent al so the assenbling operation thereof can be conducted"
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can be conduc easily. urt he preferable exanple of the
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products can be obtained with a high production efficiency.
Further, since resin solidified at a sprue, a rumner and a gate
to be discarded after molding can be reused, it is advantageous
in terms of economy. Further, since waste can be reduced, it is
advantageous in terms of environmental concern.

Further, as_the preferéble example of the above mentioned
configuration, if the above mentioned thermoplastic resin is |
polyphenylene sulfide or polymethyl penten, since an excellent
fluidity can be provided in the molten state, poor filling of the
resin into a ca&ity_dan be alleviated in the case of conducting
molding when a large mold or a mold having a number of cavities
is used. Further, by the excellent fluidity, the deformatidn of
the extra-fine wires to bond the elements and leads can be
restrained in the encapsulation molding -of a semiconductor
element. Further, since the molding shrinkage is small and the

~heat resistance and electric insulation are excellent, in
partjcular, transparency is also excellent in polymethyl penten,

for example, in encapsulation molding of an optical semiconductor



ih the front portion of an injection plunger and inject by the injection
pl unger, a large anmount of resin to be injected can be accurately neasured
and injeeted, and thus the weight variation of the nolded products

obtai ned in each cycle can be reduced in inplenmenting repeating nolding
cycle€s, inproving the production vyield. Further, as the preferable
exanpl e of the above nentioned configuration, if the above nentioned nold
clanp ugilembfitdsaEBNgd at Dighv cemitet g0 \&i ot izophdtocdoode ahd &l phptoni t
is fixed and arranged on a working table and the above nenti oned upper
mold  andahawekof?! d MPRib@Ndpeb@asts N txdn!pvar d s”ﬁﬁhﬁowﬁﬁﬁfﬁctéri@ﬁié ons

by the novenent in the upward and downward directions of the first nol

cl anp Ufa tte%% tib8 g&fvetﬁentd %leegeﬂsﬂcmg@ﬁ&& ameueht:o mag aﬂe%ﬁ

ment i oné§ |njec 'on u conpri es a forner age portion t

I nj ect a res b e he above nentioned plurality of injection
nozzl es & éélgy ?%ﬁnbgéﬁgﬁgﬁﬁﬁition to inject the nolten resin injected
fromthe above ntioned first i on nea t si de VI t he
above nentioRegt geﬁrMQQ3ﬁQﬁ Pﬁ?t%%ghipn8§§PE d'aﬁ% Y?emeﬂ ipned
designed to nove in the upward and downward dlrectlons so_ that the

respect iconfdgyratiend pbrthendrive 1ok theaboks meidgned injection unit

and the drive of the above mentioned mold clamp unit are an
electrically;driven servo motor drive, high accuracy and high
speed control can be realized and excellent quietness and
cleanlihess can be provided so that the apparatus can be operated

in a clean roon.

Brief Description of Drawings

FIG. 1 - FIG. 3 are sectional views illustrating the entire
configuration of the injection molding appafatus according to
Example 1; FIG. 1 i}iustrates the state of initiating injection
after clamping; FIG. 2 iilustrates the state of mold opening of
the upper mold and the lower mold after terminating the injection
. pressure dwelling, and FIG. 3 illustrates the state of ejecting
the molded product from the lower mold after mold opening,
respectively; FIG. 4 is an enlarged sectional view of the later
stage portion comprising an injection nozzle in the injection
unit of the injection_molding apparatus according to Example 1 of

the present invention; FIG. 5 is a perspective view illustrating



5Iurafity of injection nozzles fit to a corresponding one anong the above

mentioned plurality of nozzle r N-pot grnmed in the above
mentioned first frame body of th féig;ﬂgiégﬁﬁﬁﬁ

- 21 - nmol d cl anp uniJEjEEg= i oned fornmer stage
portion is a screw preplasticizing injection nmeans conprising a screw type
nmelting and kneadi ng neans where a resin thrown into a hopper is

i ntrodugipsl Eomibetimsi gorefom betwssh cvhé ndermendstagéepoatdonkaaddatieby a

screw in the cylinder, and an injection dedicated neans to store a
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nmelting and kneadi ng neans in a space 1In the front portion of an injection
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injection molding apparatus according to the Example 1 of the

present invention; FIG. 7 is a sectional view illustrating the
configuration of the later stage portion in the injection unit of
the injection molding apparatus according to Exampie 2 of the
présent invention; FIG. 8 is a sectional view illustrating the
enfire configuration of the injection.molding unit according to
Example 2 of the present‘invention; FIG. 9 is a sectional view
illustfating the configuration of the injection unit of the
injection molding unit according to Example 3 of the present
invention; FIG. 10 is a.perspective view illustrating the entire
configuration of'thg anection molding unit according to Exémple
3 of the preseht inveﬁtion; and FIG. 11 is a plan view
illustrating the surface of'the lower mold of thé clamp mold unit
in the injection molding apparatus according to Example 1 of the

present invention.

Best Mode for Carrying Out the Invention

Hereinafter the present invention will be further explained

concretely using examples.

. This Sheet Has Been Replaced
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the lower nold open and close in the upward and downward directions,-
fixation of the parts can be conducted easily in the insert nolding where
the injection nolding is conducted with the netallic parts inserted,

besi des, since the entire apparatus forns an L-shape, the occupied hei ght
of the apparatus can be reduced. Further, as the preferable exanple
of the above nentioned configuration, if the above nentioned screw

prepl asti ci(Fxawmplenipcti on neans has the above mentioned screw type nelting
and ‘kneadi ng nmeans and the above nentioned injection dedicated neans

- 22 .
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since th t her, ans
of gnitiagfhg injection after clamping, FIG. 2 illustrates the

state of mold opening of the upper mold and the lower mold after

terminating the injection *+ pressure dwelling, and FIG. 3

illustrates the state of ejecting the molded product from the

lower mold after mold opening, that is, the state of separating

the molded product, respectively. Further, FIG. 4 is an enlarged

sectional view of the later stage portion comprisihg an injection

nozzle in the injection unit of the injection molding apparatus

according to Example 1 of the present invention. FIG. 5 is a

perspective view illustrating the connecting portion between the

former stage portion in which the resin to be molded is melted

and injected with ppehetermined'injeétion pressure and speed and

the above mentioned later stage portion in the injection unit of

the above mentioned injection molding apparatus. FIG. 6 is an

enlarged sectional view of the connecting portion of the

injection unit and the mold clamp unit of the above mentioned

injection molding apparatus. FIG. 11 is a plan view illustrating

the surface of the lbwer mold of the clamp mold unit in the above

mentioned injection molding apparatus.

Hereinafter the configuration and operation will be



does not disturb in the maintenance operation of one neans, the
operativity of the nmai ntenance operation inproves. Further, as the
pref erabl e exanpl e of the above nentioned configuration, iif the above
mentioned plurality of nozzle reception portions to which the distal
end portions of the plurality of injection nozzles fit, which are forned
on either one of the above nentioned first and second frane bodies of the

above nafpilonrd Wit ekdsPendeé tto aflfede/diefiingsa position in the vicinity
of the above nentioned plurality of cavities fornmed between the upper

mol d and theyy ojfefed®idh QUnitthel 0P VehpTaRes0 2 Formers is tdigeS Yortd oh! a0Babody,
and the above nentioned plurality of © injection nozzles of 'the injection

unit arg, eﬁéf’lﬂskﬂg }&iheSo Hd'SmdRidS “aﬁﬁz Hli]]”éé{‘ ?g %lbkne%ni N fRaRN LY

whil e preventing the solidificatron of t ecte en resi'n securely,

o0 Sy T LB LSS R greasid U A en
valve fé%e&??ﬂ&&? 2”9a€é§6é{§§é*§5rtion 100b to inject the molten résin
injected from the former stage portion 100a to the outside via
injection nozzles 1 which are provided therewith. The former
stage portion 100a of the injection unit per se is a known in-
line screw type injection means, and a detailed explanation of

its configuration is omitted herein.
The later stage portion 100b of the injection unit comprises
a manifold 8 in which a branch passage 9 for carrying molten
resin for branching out in plurality of the molten resin injected
from the former stage portion 100a is formed, and a plurality of
injection noZzles 1 installed thereto. The manifold 8 has a
plurality of cyiind;ibal holes 80a formed through its upper and
lower surfaces and an aﬁerture at a predetermined part of ome
side thereof, and comprises a manifold main body 8a having a
branch passage for molten resin passage 9 fofmed to communicate
with each of the above mentioned plurality_of cylindrical holes
80a, a first plate;-like body 8b mounted with a bolt 10 on the
- upper surface of the manifold main body 8a, and a second plate-
like_body 8c mounted with a bolt 10 on the lower surface of the

manifold main body 8a. In the first plate-like body 8b, a



above mentioned injection opening is arranged in the above mentioned
plurality of injection nozzles, the | eakage fromthe nozzle of the nolten
resin remaining in the nozzle at the tinme of nold opening after finishing
the nmol ding can be elimnated, so as to elimnate the phenonmena that
deteriorate the operativity of the nolding operation such as drooling and
stringiness, and thus the operation efficiency of the nolding apparatus

can bey1ynR19¥§d.of cylindfi@il eBréligh Pheflesaldgd expepiforabdt ko apoye
rrentloﬁ)e configuration, if the above nmentioned nold clanp unit is for

conductig apel neget JRI@INGyOf of! Oid | Gy ARRIEAY hoRid S d0R bie gheve

mentioned plurality cavitres, a ject pinis arranged in the above

ment i oned .fd nst y d.or SSi Nt.i al{jc parts
to the Wfflgég o#éjﬁﬂgbgggveé ’ma%él o§83qr‘%‘§§r %3% virfl &hggggo%& rrlrgir% fo%ned
t hrough hol e .for I n_the above tioned er nold at_the ti f mold
openi n@lur@ddty {%?n*%?'i‘gl}b ﬁl?ﬂ%s gﬁg\?e %eﬁé'ﬁﬁggne n cﬂ%ﬁm?ﬁ%?nétﬁzag%l ded
products _can be taken out_ w thout d forqtn the_ne aIIiﬁ arts ecurely
and t husikeol RAY pPEeud@ sPiwEalitshi gh o3 P&gFPF?} &hrpopg 3'6&1 %9E a
good reproductivity. In particular, in the case when the netallic parts
are | eathiichameensmalt hexgackegingide twith sethe omendrsd cprps | 8fcofBact ed

by the insert nolding, since lead franes are liable to deformation, it is
usef ul .cylindrical holes 80a, and the aperture areas thereof are smaller

than the aperture areas of the cylindrical holes 80a are formed
corresponding to each hole of the plurality of cylindrical holes
80a of the manifold_main body 8a.

In an injection nozzle 1, a distal end portion 1la having an
injection hole 1c is formed part—sphérically, and at a first
predetermined position with respect to its longitudinal
orientation, a passage 2 to ihtroduce to a nozzle pipe 1lb the
molten resin to be introduced to the cylindrical hole 80a via a
branch passage for ._mc;l_ten resin passage 9 of the manifold main
body 8a, and ring-like eléstic members 3a, 3b 6btained by molding
polyimide are attached at positioris e_qually distant from the
passage 2, namely, a second predetermined position on the upper
side and a third predetermined position on the lower side. Here
the elastic members 3a, 3b are fixed by fitting ix_lto the recesses
formed. in' the periphery of the nozzle and being fastened by a
disc_type screw 4a ahd a ring type screw 4b. And the injection

nozzles 1 to which the ring-like elastic members 3a, 3b are



Further, as the pref erabl e exanpl e of the above nentioned

- 24 - configuration, if the above nentioned resin introduction
orifice -formed in either one of the above nentioned first and second :
frame bodies conprises ‘a plurality of sprues of which introduction
orifi'ces are arranged at the respective center point of the above
mentioned plurality of nozzle reception portions fornmed in either one of

the aboyetaehédongdef i iakeptgddseeind eathamholedi @F ahé a pLUYNithyor of
connecting the plurality of sprues and the above mentioned plurality of

caviti eégﬂn&i“féai h?xdl%%' ngo# 2 oetie' Piland¢ oflions eaﬁarenetmi thesP! Wrd ity
of sprueS to at |east or nore cavities, the resin filling anDunt and t he

resin LELbhg0 Ly a%sdlgf(et Boanby’ k), 8 faf$g RHbLES AT

each ot Rerocanthe uniforman us 'a plura pr odu haV|ng
oo TSR BLC B0 ebsug%g&@a?%eamgm o i B AR LS o
T the %trj'(r)'\érel g, or{%d %1%% It%préens%erre%vsarfa fPor each hole, by threading
the disc type screws 7 to the through hole 80b of the plate-like .
| body 8b, the_injéction nozzles 1 are attached in the state where
a predetermined length of the distal end portion la side having
injection holes 1lc is projected outside the manifold 8. Here,
the injection nozzles 1 are fixed at each hole by the ring-like
elastic members 3a, 3b attached thereto contact with the inside
of the cylindrical holes 80a of the manifold main body 8a; the
lower edge portion of the ring type screw 4b contacting with the
second plate-like body 8c, and the rear edge portion (disc type
screw 4a) of the injection nozzles 1 is pressed by the spring 5,
and the dlstal end port1on la hav1ng the injection hole 1¢ can
move in any d1rection in response to the external force applied
thereto. The 1nJect10n nozzles 1 are illustrated in two pieces
in FIG. 1 and in three pieces in FIG. 5. This is for the
convenience of explaiﬁing the construction to facilitate the
" understanding, a few pieces are shown, and thus three or more
pieces of ‘injection nozzles 1 are often used in reality.
.The mold clamp unit 200 comprises a first mold clamp unit

200a formed by attaching an upper mold 22 and a sprue bush 21 to

- 32—



using at least one selected from the group consisting of

pol yi m de, pol ybenzi m dazol e, polyether nitrile, polyether Kketone,

pol yket one sul fi de, polyether sulfone and ester cyanide resin, or one
provi ded by covering an el astic nmenber mainly conprising an asbestoes with
a nmetallic fiber, the above nentioned elastic nenbers can maintain their
elasticity at a high tenperature of 300 [err]C or higher and thus the

i nj ectigneipztl ge pRALEC26UPRI t@%&%&%ﬁd@d e 1689 ﬁhliftabosﬁdf@ﬁﬁéd NP

novi ng oosely over a long
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| introducing the molten resin injected from the injection hole 1c
of the distal end portion la of the above mentioned injection
nozzle 1 to the sﬁrface of the upper mold 22, having an
introduction orifice 25a.at the center of the nozzle reception
portion 2la afe formed. Further, at the inside portion of the
upper.mold 22 on the first die plate 20, an eject pin 23 is
arranged to press a metallic part (lead frame) 40a of a molded
product (a packaged semiconducfor chip) 40 to the surface of the
lower mold 31 at the time of opening the mold after finishing
clamping in the insert molding using metallic parts, for example,
in the packaging of_éemiconductor tips using a lead frame. In
the second mold clamp.unif 200b, a cavity 37 as the mold for the
molded products, a runner 35 to receive and introduce the resin
from the sprue 25 to the cavity 37, and a. gate 36 as the .
introduction portion to introduce the resin received from the
runner 35 to the cavity 37 are formed on the surface of thé lower
| mold 31. "Further, at the inside portion of the lower mold 31 on

the second die plate 30, an ejector mechanism comprising an

ejector plate 33, and an ejector pin 32 is arranged, and the



in terms of econony. Further, since waste can be reduced, it is

advant ageous in terns of environnental concern. Further, as the
preferabl e exanpl e of the above nentioned configuration, if the above
mentioned thernoplastic resin is polyphenyl ene sulfide or polynethyl

pent‘en,
poor fi

since an excellent fluidity can be provided in the nolten stat
l1ing of the resin into a cavity can be alleviated in the case

e,
of

conductyidihva 0! GENkH1eRoddbar Girdiict o40a i RAYI MbwbrNUABEd 1 cayities
is used. Further, by the excellent fluidity, the deformation of the

extra-f

encapsu
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atron no ng f a sem conduct or ment . since the
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penten, f exanpl e, i.n _encapsulation nolding_ of an optical sem conduc
e nozele Y18 Ginn HERIGEL, il Ebto; R HIHE OF phBEoaRBE
a photo transistor, ,nmolded prodycts with a_- small characteristi

reception portion 2l1a, it has a part-spherical concave shape

having a radius of curvature (11.0 mm) slightly larger than the

-radius of curvature (10.00 mm) of the distal end portion la of

the injection nozzle 1. On the surface of the lower mold 31, as
illustrated in FIG. 11, a plurality of cavities 37 are formed to
branch via the gaté 36'from the runner 35 connected to.the sprue
25 so as to supply the resin from one sprue 25 at least to two or
more cavities 37. . In conducting packaging of semiconductor
cﬁips, the metallic part (lead frame) 40a is mounted on the
surface of the lower mold 31. Further, a plurality of the
injection nozzles 1 of the injection unit 100 are positioned by
fitting the fespgciive distal end ©portions 1la to the

corresponding nozzle reception portions 25 of the sprue bushes 21

~ in the vicinity of the surface of the upper mold 22 and the lower

mold 32 in the mold clamp unit 200, thus a so-called “extension
multi-head nozzle” is formed. Arrows A, B, ianIG. 4 are the
arrows to illustrate the direction in which the resin flows.

Next, the operation will be explained. The operation in
condgcting packaging semiconductof chips will be explained here.

Both the injection unit 100 and the mold clamp unit 200 are

he

tion
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tor
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deterioration of the optical semiconductor element and high reliability
can be obt ai ned. Further, as the preferable exanple of the above
mentioned configuration, if the drive of the above nmentioned injection
unit and the drive of the above nentioned nold clanp unit are an

el ectrically-driven servo notor drive, high accuracy and high speed
control can be realized and excell ent quietness and cleanliness can be
provi dedr $ven haby t rem aglactiricad dy—feivaer sderiyo | motorl, eavhichm is rért ef
Description of Draw ngs FIG 1 - FIG 3 are sectional views
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according to Exanple 1; FIG 1 illustrates the state of initiating
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t he upper d and the lower nold after termnating the injection
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clamp unit 200b having the lower mold 31 are clamped. Next the
entire injection unit 100 moves so as to fit .the ‘respective
distal end portions la bf the'plurality of the injection nozzles
1 of the later stage portion 100b to the corresponding nozzle
reception portions 2la of the sprue bush 21 of the first mold
clamp unit 200. Then a resin melted, kneaded and measured for a
predetermined amount in the former stage portion 100a, for
example, polyphenylene sulfide (PPS) is injected to the later
stage portion 100b with the injection cylinder 101 with a
predeterminéd in}ectidn pressure (for example, 50-200 kg/cm®) and
a predetermined injection"ratio at.the plunger portion (0.16-0.32
cm®/sec), the injected resin goes through the nozzle pipes 1b of
the plurality of injection nozzies 1 of the latef stage portion
100b and is injected from the injection hoies 1c of the distal
end portions la to the inside of the sprue 25, and fills the
cavities 37 through the runners 35 and the gates 36 (FIG. 1). At

the time of this filling, pressure dwelling and cooling of the

molds 22, 31 are conducted, and further, at the injection unit
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t he connecting portion between the forner stage portion

| ater stage portion in the injection unit of the injection
» apparatus according to Exanple 1 of the present invent
is an enl arged sectional view of the connecting portion of the

i on;

on unit and the nold clanp unit of. the injection nolding apparatus

ng to the Exanple 1 of the present invention; FIG 7 is a secti
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mold having a large number of cavities is used. Further, for
polyphenylene sulfide (PPS) is a thermoplastic resiﬁ that
solidifies by coolihg in a short time, besides, it exhibits an
excellent adherence to the lead frames. Further, by ﬁsing
polymethyl penten as a resin to be molded, the same effect as the
above mentioned case of usihg polyphenylene sulfide (PPS) . is
obtained, and besides, since it is highly transparent, it can

prevent deterioration of the element characteristic caused by

- molding when the semiconductor chip is a chip for an optical

semiconductor element such as a light emitting diode or a
photodiode. Next, _tﬁe first clamp mold wunit 200a having the

upper mold 22 moves to open the upper mold 22 and the lower mold

'31 (FIG. 2). At the time of initiating the mold opening, in the

first mold clamp unit 200a, the eject pins 23 press the lead
frames 40a of the molded products (packaged semiconductor chips)
40 against the surface of the lower mold 31 to prevent
deformation of the 1ead frames 40. Next,‘ by the ejector
mechgnism comprising an ejector plate 33 and ejector pins 32 of

the second mold clamp unit 200b, the molded products 40 are
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i'n the I nj ection nol ding apparatus according to Exanple 1 of the present

I nventi on. Best Mode for Carrying Qut the Invention Herei nafter
the present invention will be further expl ai ned concretely using

exanpl es. - 28 - (Exanple 1)
FIG "1- FIG 3 are sectional views illustrating the entire configuration

of the injection nolding apparatus according to Exanple 1 of the present

i nventi ggectdd® fi=oin| ket naker W dstat e(rid. Isv Ui £61 Ishdd] 1BEt dOPactineiit
clanping, FIG 2 illustrates the state of 1'd openi ng of the upper nold
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FIG 3 |I ustrates the state o cting the no
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As mentioned in the above mentioned explanation of the
conventional technology, although the injection unit 100
(injection nozzles 1) and the mold clamp unit 200 (sprues 25) are
set to have the temperature difference of approximately 100-200 °C,
due to repetition of the molding process, the mold clamp unit
200 (sprues 25) is heated by the contact with the injection unit
100 (injection nozzles 1), and due to its partial heat expansion
and heat shrinkage, the formation pitch of the plurality of.the
-nozzle reception portions 2la changes. Since the plurality of
the injection nozzles i are'mounted in the injection unit 100_in
such a way that the respective distal end portions la having the
injection holes 1c..fhereof can mové to any direction by the
external force applied théfeto, namely, ioosely, in the apparatus
of this example as mentioned above, even if the central axes do
not coincide mutuﬁlly at the corresponding nozzle reception
portions 2la, by their descent while cohtacting'with the iﬁner
surface of the nozzle reéeption portions 2la, they move loosely
in response to the external force received from the inner surface
of tpe nozzle reception portions 2la to fit in the state where

the both central axes of the distal end portions la of the



nozzle in the Injection unit of the injection | di_ ng_apparatus __accordi ng
to Exanple 1 of the present invention. FIG 5 %‘{-ﬁSSH%E? RSIHRER I ew
illustrating the connecting portion between the porflion in
which the resin to be nolded is nelted and injt m ned

I njettion pressure and speed and the above nentioned |ater stage portion
in the injection unit of the above nentioned injection nolding apparatus.

FIG 6 hfjaetioh! ﬁbﬁﬁﬂe§e‘ﬂ 90l the ayepi1d hﬁeé@gﬁt‘ﬁﬁi Pér eld Ofo Blcidie
|nject|on unit and the nold clanp unit of the above nentioned |nject|on
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predeterm ned injection pressure and injection
Accordingly, in the apparatus of this example, regardless of

the change of the formation interval (formation pitch) of a
plurality of nozzle reception portions 2la in the mold clamp unit
2d0, froﬁ each of the plurality of injection nozzles 1 of the
injection unit 100 a predétermined amount of molten resin can
always be supplied to the corresponding cavity 37 in the mold
clamp unit 200 so that molded products in a preferable molding
state can be formed with a good reproductivity. By adopting the
configuration where the first mold clamp unit 200a having the
upper mold 22 and the second_mold clamp - unit 200b having the
lower mold 22 are arfanged above and below in the mold clamp unit
200 so that the'uppgf mold 22 and the lower mold 31 can open or
close above and below, ané the injection unit 100 is connected to
the mold clamp unit 200 from above, extending horizontally, the
parts fixation in the insert molding can be conducted easily, and
besides, the height occupied by the apparatus can be shortened.
Further, since the plurality of injection nozzles 1 comprise an
extension multi-head nozzle, a molten résin can be filled to the
cavities 37 securely ﬁithout solidification to improve the

production yield. Further, since the injection unit 100 and the
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speed, and a later stage portion 100b to inject the nolten resin injected
~fromthe fornmer stage portion 100a to the outside via injection nozzles 1
whi ch are provided therewth. The former stage portion 100a of the
injection unit per se is a known in- |ine screwtype injection neans, and
a defailed explanation of its configuration is omtted herein. The

| ater stage portion 100b of the injection unit conprises a manifold 8 in

whi ch apdrdnebappssade ROWrarér Ayiven "Byt e & bsdtr foul 19-dpaReg seatvoi N
plurality of the nolten resin injected romthe former stage portion 100a

i's fornpgyond gapleiial i tgnelirell edirizAgsdbivest al | od t RaiRtiges The
mani fold 8 has a plurality of cylindrical holés 80a formed through its
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body 8b ed with a bolt 10 on the upper surface of the manifold nain

unt
body 8a,(£’g?ﬁp]e? s%cond plate- |ike body 8c mounted with a bolt 10 on the

| ower surface of the nanifold main body 8a. In the first plate-Iljke
body 8b, aFIG. T is a sectional view illustzgting the configuration of

the later stage portion in the injection unit of the injection '
molding apparatus according +to Example 2 of the present
invention. Further, FIG. 8 is a sectional view of the entire
configuration of the injection molding apparatus illustrating the
state of ejecting the molded products from the lower mold &dfter
mold opening, that is, detaching the molded products. In these
FIGs., numerals the same as in FIGs. 3, 4 denote the same or
corresponding parts. The injection molding apparatus of this
example has a later stage portion 100c illustrated in FIG. 7,
which replaces the }aier stage portion 100b of the injection unit
in the injection molding épparatﬁs of the above mentioned example
1. The later stage portion 100c is formed by arranging the
needle valves 6 for opening and closure of the injection holes 1c
in the respective nozzle pipes 1b of the plurality of injection
nozzles 1 of the léter stage-bortion 100b of the injection unit
of the above mentioned example 1. |
'In the apparatus of this example, by cloéing the injection

holes 1c of the nozzle distal end portions la by the needle
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plurality of cylindrical through holes 80b are forned to join each of the
plurality of the cylindrical holes 80a of the manifold main body 8a, and

columar-screws 7 thread to these plurality of through hol es 80b.

Further, in the second plate- |ike body 8c, a plurality of cylindrical

t hrough hol es 80c of which central axes.coincide with the central axes of
the cylindrical holes 80a, and the aperture areas thereof are smaller

than theARQL! Uppichiesd Ansii@e C¥hé Ndidzzdle Npisss 8Qs ape faid®dnjection
corresponding to each hole of the plurality of cylindrical holes 80a of

the ”a”irgd;}.'zﬂe%?i RhBO@%1%8n resin i l@ag%é I“fs sits rigl?@&iﬁﬁe?lo%ﬁtﬁz g%lg at

portion aving an injection hole or ned rt-sp I ca ; (
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menbers 3a, 3b obtained by nol din ol yi mide are attached at positions
equal | y KaRD4H CAR o HIDKE epa%ggpggaﬁ%ﬁél V%fécé%@ﬁd ofr cthe eARPAEAtUS
B oe  Drampared “With the® injection  molding pparatis of  the. bove
mentioned example 1. In  particular, it shows a significant
effect with the molten resin havihg a low viscosity.
(Example 3)
FIG. 9 is a sectional view illustrating the configuration of
the injection unit of the injection mdlding apparatus according
to Example 3 of the present invention, in the FIG., numerals the
same as in FIGs. 4, 5 denote the same or corresponding parts.
The injection molding apparatus of this example has a former
stage portion 50A illustrated in FIG. 9, which replaces the
former stage pofiiog 100a of the injection unit in the injection
molding apparatus of the-above mentioned_example 1. The former
stage portion 50A is a screw preplasticizing injection meéns,
comprising a screw type melting and kneading means where a resin
thrown in a hopper (not illustrated) is introduced to the inside
of the heated cylinder 14 and is melted and kneaded by the screw
13 ip the cylinder 14, and an injection dedicated means 50b where

the resin melted and kneaded by the screw type melting and

kneading means is stored in a space 15 in the front portion of



“fhe el astic nenbers 3a, 3b are fixed by fitting into the recesses forned
I n the periphery of the nozzle and being fastened by a disc type screw 4a
and a risng type screw 4b. And the injection nozzles 1 to which the
ring-like elastic nenbers 3a, 3b are - 31 -
attathed are inserted in each hole of the plurality of

cylindrical holes 80a of the manifold 8 where the first and second
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of the cylindrical holes 80a of the manifold main body 8a, the |ower edge
porti onfRent hportignt pie the edniectiom aplupgesi th2,.t meith the switching
valve 11b opening the channel, and the molten resin is introduced
in a predetermined time from-the screw type melting and kneading
means 50a to the space 15, and the switching wvalve 11b close the
channel. Then, when ‘injecting the molten resin, the switching
valve lla opens fhe channel, with the switching valve 11b closing
the channel, and the injection plunger 12 forces out the molten
resin to the passage 9 of the later stage portion IOQb.

In the apparatus- of this example, since the former stage |
portion 50A of the injection unit is a screw preplasticizing
injection means, a predetermined amount of. the resin to be
injected can be'preqiéely measured and injected éo as to reduce

.the charapteristic variaﬁée.of the molded products obtained in
each cycle in implementing repeated molding cycles, and thus the
production yield can be improved. |
(Example 4)

FIG. 10 is a perspective view illustrating the entire
configuration of the injection molding apparatus according to

Example 4 of the present invention, in the FIG., numerals the

same as in FIGs. 1, 4, 5 denote the same or corresponding parts.



second plate-like body 8c, and the rear edge portion (disc type screw 4a)
of the injection nozzles 1 is pressed by the spring 5, and the distal end
portion la having the injection hole 1c can nove in any direction in
response to the external force applied thereto. The injection nozzles 1
are ifllustrated in two pieces in FIG 1 and in three pieces in FIG 5.
This 1is for the convenience of explaining the construction to facilitate

th t is . f i< : d t '
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first di | ate 20, d d .nol I [t 200b, f db
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clamp unit 200a, the.sprue bush 21 having a nozzle reception_ portion 2la

t o whi chrepdaeing a2 &armesr (54389 apertion 50y of nihei dnd@ctipacmIding: 2| e

1 is fitted, and a sprue 25 for introducing the nolten resin injected from
t he i nj eapparatus coficthe above mentioned example 3, that is, the screw

preplasticizing injection means constituted with the screw type
melting and kneading means 50a and the .injection dedicated means
50b arranged so as to superimposed above and below by a screw
preplasticizing injection means (former stage portion) 50B
comprised by connecting a screw type melting and kneading means
50c and an injection dedicated means 50d with a connecting
po;tion 50e so as to form V-shape horizontally in a position at
the same level with respect to the upper surface of the working
table 60 on which a mold clamp unit (a first mold clamp unit
200a, a second mold clamp unit 200b) is mounted. Here the
connecting portion __Sﬁe is included in the injection dedicated
means 50d in terms of f;mc.’cion, wherein a space to measure a
molten resin from the screw type melting and kneading means 500
is fdrmed, and the molten resin stored in the space was injected
to the later stage portion 100b by being forced dut' by the
injection plunger 12 of the injection dedicated means 50d.

In the apparatus of this example, since the distance between
the popper to throw in the material of the screw type melting and

kneading means 50c and the injection dedicated means 50d can be



of the distal end portion la of the above mentioned injection nozzle 1 to
the surface of the upper nold 22, having an introduction orifice 25a at

t he cent:er of the nozzle reception portion 2la are fornmed. Further, at
the inside portion of the wupper nold 22 on the first die plate 20, an
eject pin 23 is arranged to press a netallic part (lead frane) 40a of a
nol ded product (a packaged sem conductor chip) 40 to the surface of the

| over npldbBleahphted t WiehOfthAReMIthd e iAGbEtabh eho‘liiﬂh§hia%@arﬁ'tﬁ§pbﬂ!9 in
the insert nolding using netallic parts, for exanple, in the packagi ng of
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die plate 30, an ejector nmechani sm conpcri (sji ng an ejector plate 33, and an
ej ect or OpeFALION s Of r ANfed meA$  RPc  (50d),” the operativity of e

maintenance operation of the apparatus is improved.

Although in the above mentioned example, one obtained by
molding polyimide was ﬁsed as the ring-like elastic member to
elastically support and fix the injection nozzle in the manifold,
since in this invention, the elasticity of the ring-like elastic
member can be maintained in a high température at 300 C or more
by using a ring-like elastic member molded with at least one
selected from the group  consisting of  polyimide,
polybenzimidazole, polyether  nitrile, polyether ketone,
polyketone sulfide, polyether sulfone, ester cyanide resin and
asbestoés impregnatgd;in graphite, or at least one therecof and
polyimide as the materiai, the injection nozzle can be stably
supported so as to allow the distal end portion thereof to move
freely over a long period.

Although polyphenylene sulfide was used as the resin to be
molded in the_ above mentioned_ examplé, in this inventioh, the

same effect can be obtained by using polymethyl penten.

Industrial Applicability
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removal of the nol ded product 40 fromthe lower nold 31 is conducted
thereby. Further, in the present enbodi nent device, as illustrated in FIG
6, the distal end portion la of the injection nozzle 1 is part-spherical,
and as to the shape of the nozzle- reception portion 2la, it has a
part-'spherical concave shape having a radius of curvature (11.0 nm
slightly larger than the radius of curvature (10.00 nm of the distal end

portion la ohs tjentibmed i Gbowesz! actor@inghetsuréiace ifjechteohovesldpng 31,
as illustrated in FIG 11, a plurality of cavities 37 are fornmed to

branch \é';l?)ta%ﬁ%uﬂa.t &£ 36cHd o?rbggn{:u ”ﬂ%er?t"aild‘rﬂ NNgRt egh t 0 fif138hUemo ?éil?%s as

to suppl e resin fromone sprue 25 east to two orf nore cavit
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32 in the nmold clanp unit 200, thus a so-called "extension nulti-head
nozzl e" aoyrespendingAncgadeAregepition| @ortigne fogmedarimo\the oneld uelamp e
the direction in which the resin flows. Next, the operation wll be
expl ai nathit Widhopgheaceotirah axis of the injection hole at the vertex of

the above mentioned distal end portion always meet the central
axis of the resin introduction orifice at the center of the above
mentioned nozzle receptiog portion, and thus a predetermined
amount of a molten resin can always be supplied stably to inside
the mold clamp unit. Therefore, the production yield can be
improved significantly in 'produCtibn of electric * electronic
parts, production of automobile_ parts, etc., where a mold having
a number of cavities is used to obtain as many molded products as
possiblé in one mq_lding cycle. Further, since the number of
cavities in one nozzle ié reduced by increasing the number of
nozzles, variance of the resin amount filled in each cavity
reduces, and thus the quality of the molded products is improved.
Further, a vertical mold clamp unit suitable for the insert
molding to mold the .resi.n with metallic parts in a cavity is
provided, and thus ones preferably used particularly in the

packaging operation of the semiconductor chips can be provided.



cbnduéting packagi rg—sem-conductor—eht ps will be expl ai ned here.
I njection unit 100 and the nold clanpiunit 200 are

Bot h t he

- 34 - drg mlﬂﬂ"mlﬂl’w“r cal ly-driven servo motor, which is not
illustrated in the fillgariédi 2% nithe mold clanmp unit 200, the upper

nol d 22 and the |l ower nold 31 are opened, semni conductor chips (not
Illustrated) and | ead franmes 40a are positioned at the cavities 37 of the
| ower nold 31, and afterwards, the figiimsol d clanmp unit 200a having the
upper nold 22 and the second nold clanp unit 200b having the | ower nold 31
are clanped. Next the entire injection unit 100 noves so as to fit the
respective distal end portions la of the plurality of the injection

ecepti on porti Ak SIEE5TOR Mo Ry Yppi iyl cbBBSRUAEPIT "0 TOE U
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ed.and neisurfd forca, predeterm ned _amaunt
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is injected to the later _stage poytion 100b with_ the injectio | i nder
’ dnd an B

101 wit Wiich respective dista

portions move bac d fort etween
a first position and a second position spaced therefrom by a
predetermined distance by the movement of the entire unit, and a
molten resin is injected from an injection opening arranged at
the vertex portion of the distal end portion of the above
mentioned plurality of injection nozzles when the respective
distal end portions of the above mentioned injection nozzles are
at the above mentioned second position,

a mold clamp unit where a first mold clamp unit having a
first frame body and an upper mold mounted on the frame body, a
second mold clamp unit having a second frame body and a lower
mold mounted on~the_frame body, a plurality of nozzle reception
portions to which the aho?e mentiqned distal end portions of the
injection nozzles fit respectively are formed in one of the above
mentioned first and second frame bodies and a resin introduction
passage for introducing fhe molten resin from the respective
central portions of the plurality of the nozzle receptioh
portions to a plurality of cavities formed between the abdve

mentioned upper mold and lower mold in the state they are clamped

are formed,



bredeiernined_ihjee%#gn—pLegcnrn (for_ exanple, 50-200 kg/cnferr]) and a
predetermned injection ratio at the plunger portion (0.16-0.32
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I nj ected fromthe infection Holés 1c of the distal end portions la to the
I nside of the sprue 25, and fills the <cavities 37 through the runners 35
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nelted state, and thus the resin can fill each cavity without filling
failurePéuBaliden of mniegtdemgnezedege AbRbefibtedavand osfixedsdp 2
Further, for polyphenylene sulfide (PPS) is a thernoplastic resin that
sol i di f cesrégpending g one a ehor thei nabovesi nestionedxmezz ke anreception
portions so as to inject the molten resin from the above
mentioned injection openings to +the above mentioned resin -
introduction passage,
characterized in that the above mentioned plurality of
injection nozzles are mounted to the above mentioned injection
unit_so as to permit the respective distal ehd portions to move
loosely. |
2. The injection'molding apparatus as recited in claim 1,
wherein the shape of the above mentioned distal end portions is
part-spherical, and the shape of the above mentioned plurality of
nozzle reception ppftions is a part-spherical concave shape
having a radius of curvafure slightly larger than the radius of
curvatufe of the above mentioned ‘distal end portions of the
injection nozzles.
3. The ihjection molding apparatus as recited in claim 1,
wherein the above mentioned injection unit comprises a former
stage portion to melt and inject a resin to be molded and a later

stage portion comprising the above mentioned plurality of

injection nozzles to inject the molten resin injected from the



excel i ent adherence —to the |ead franes. Further, by wusing

pol ynet hyl penten as a resin to be nolded, the sane effect as the above

nmenti oned case of usin? nlunﬂw uﬂr ul fide (PPS) is obtained, and
besi des, since it is h'l!_ mH mm it can prevent deterioration of
the &l ement characteristic®causetd By *nol di ng when the seniconductor chip
Is a chip for an optical sem conductor elenent such-as a light emtting
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by the ejector., mechani sm conprising an E%g&égr plate 33 and ejector pins
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- 36 - ejected fromthe lower nold 31 (FIG 3), followed by
det achnthe outside to an internal nozzle tube is formed at a first

position in the longitudinal orientation thereof to which first
and second ring-like elastic members are attached respectively at
a second position on one side and a third position on the other
side spaced the same distance from the above mentioned first
position in the longitudinal orientation, énd

a manifold having a plurality of cylindrical holes to allow
the above mentioned plurality of injection nozzles to pass
throﬁgh between the upper and lower surfaces and a branch passage
for carrying molten resin formed to communicate with each of the
above mentioned plurality of <cylindrical holes from a
predetermined part Qfﬁone side thereof, wherein each of the above
mentioned plurality of -injection nozzles is inserted to a
corresponding hole pf the above mentioned plurality of
cylindriéal holes of the manifold so as to have the above
mentioned first and second ring-like elastic members contact to
the inside of the holes and the above mentioned distal end
portions "having injection holes project outside the above
ment;oned. manifold to be fixed by being elastically supported

from one side and the other side in the longitudinal orientation



6f resin in unnecessary—port+oens—correspondi ng to sprues, runners, and
gat es. Thereafter, the noldin ,Eﬁss expl ai ned. above will be

r o
conduct ed repeatedly. mu mlu)mﬁnﬁﬂr in the above nentioned expl anation
of the conventional : O 'S

ough the injection wunit 100
(injéection nozzles 1) and the nold clanp unit 200 (sprues 25) are set to
have the tenperature difference of approxinmately 100-200 [err]C due to

repeti tionef Hdiegm!l di ng process, the nold clanp unit 200 (sprues 25) is
heat ed %y tlﬁe contact with the injection unit 100 (injection nozzles 1),

and due to igs 'Pﬁéthfl'sjegfi‘@%gﬁ%ﬂihgga Agalfat a%hrx%é}h%%z iri‘eﬁigiﬂmli,on

pitch of the plurali NozZz ceptron portions 2la changes.
Since the plurality o the injection,nozzles 1 are unted_in t.he
ni ot PR 10 fbont cmep ViR 1 ERE St BoERPLL SoSmRAYS « Pons
la having the, injection holes 1c_thereof, ¢ move to any direction by the
ext o1 e PR LR Y s Sdon: JozraRe) yh FBOSE: § DRseaR Lo keGSRt b <
exanpl e as nentioned above, even if the central axes do not_coincide
nut ual 1§ BElteB desdasddim ntheogutsidecdpt iah ipternalsnozzle pfubgeiis
descent while contacting with the inner surface of the nozzle reception
porti onfoed tdtey awwfdrsdospogitionrebportde t dongétudinahalofientationei ved
fromthe inner surface . of the nozzle reception portions 2la to fit in the
st at e whisexreof heobahlicheftirsit @ands ssiconde rdingt-dlikencd ljaetticomemnbersf ariee
attached respectively at a second position on one side and a
third position on the other side spaced the same distance from
the above mentioned first position in the longitudinal
orientation,
a manifold main body having a plui'ality of cylindrical holes
to allow the above mentioned plurality of injection nozzles to
pass through between upper and lower surfaces, and a branch
passage for carrying molten resin formed to communicate with each
of the above ménti_orfed plurality of cylindrical holes from a
predetermined part of one side thereof, |
a first plate-like body in which a plurality of through
holes to join a corresponding hole among the above mentioned
plurality of cylindrical holes formed in the above mentioned
manifold main body is provided to be attached removably to the
upper surface of the above mentioned manifold main body,

a second plate-like body in which a plurality of through

holes having an aperture area smaller than the aperture area of a



P37~ | njectionnozzles—1—and the nozzle reception portions

coincide, that is, i ate where.the injection holes 1lc of the distal
end portions |la of t!vgm E’E m,ﬂtﬂ les 1 and the introduction orifices
35a of the nozzle re L 21a coi ci de. Accordingly, in the

appdaratus of this exanple, regarcfl ess of the change of the formation
interval (formation pitch) of a plurality of nozzle reception portions 2la
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clanp unit ZSOb havipng.the |lower nold 22 are arranged above and bel ow in

the nol/Ran gain bod¥, so that the upper nold 22 and the |ower nold 31

can open or close above and below, and the injection unit 100 is connected
to a plurality of columnar screws to respectively thread to the

above mentioned plurality of through holes of the above mentioned
first plate-like body, and

a plurality of spring membefs arranged respectively in a
plurality of- spaces formed with the above mentioned plurality of
bolumnar holes of the above mentioned manifold main body and the
above mentioned plurality of through holes of the first plate-
like body and intervening between the above mentioned columnar
screws and the rear end portions of the injection nozzles to
contact to press the above mentioned rear end portions of the
injection nozzles.

5. The injécti_(_)rf molding apparatus .as recited in claim 3,
wherein the above mentit;ned former stage portion is a screw
preplasticizing injection means comprising a screw type melting
ar.xd kneading means where a resin thrown into a hopper is
introduced to the inside of a heated cylinder and melted and
kneaded by a screﬁ in the cylinder, and an injection dedicated
means to store a predetermined amount of the resin melted and
knea@ed by the screw type melting and kneading means in a space

in the front portion of an injection plunger and inject by the



fhe nold clanp unit _ : ding horizontally, the parts
fixati-on in the insert | can be conducted easily, and besides, the
hei ght eccupi ed by the” , Eu" shortened. Further, since the
plurality of 'injection fise an extension nulti-head nozzle,
a nolten resin can be filled to the cavities 37 securely wthout
solidification to inprove the production yield. Further, since the

i nj ecti s dp flonl G vagdrt he mol d clanp unit 200 are driven by an
el ectri ca‘]ﬁ?ri \%(eln ggrvo ~motor, nanely, entirely electrically-driven,
vahrovi dess. oifg, iRTbcftbE! ABT31A00 hRAkhECSS AN clain 1,
advant ageous in thé sem conductor €hip packaging in a clean room

( Exanpl

2) . Fl 7 is a,.sectional ,vi i llusirati t.he configquration
o thethetein b cShove BaftTcied Pala bidmb, iFt, 25, MRstaRafl b, BRI 41,
appar at ccordin t o , Exanpl of, the present., invenjion. -
FOr s her the 8509 {nt10nd Giaond awld Slame it T el and G isneede
i njection nolding apparatus illustrating the state of ejecting the nolded
pr oduct @nf oiorkdngokablappadafther above mentioned upper mold and lower

mold open and close in the upward and downward directions by
movement in the upward aﬁd downward directions of the first mold
clamp unit above the above mentioned second mold clamp unit,

the above mentioned injection unit comprises a former stage
portion to melt and inject a resin to be molded and the above
mentioned plurality of injection_ nozzles and has a later stage
portion to inject the molten resin injected from the above.
mentioned first injection means to the outside wvia the above.
mentioned plurality of injection nozzles, and the entire unit is
designed to move in upward and downward directions so that the
respective distal e_1_1d; portions of the above mentioned plurality
of injection nozzles fit -to a corresponding one among the abbve
mentioned plurality of nozzle reception portions formed in the
above mentionéd first frame body of the above mentioned mold
clamp unit,

and the above mentioned former stage portion is a screw
preplasticizing injection means comprising a screw type melting
and _kneading 'means where a resin thrown into a hopper is

in_troduced to the inside of a heated cylinder and melted and



'nﬁIdJOpening, that 1s, detaching the nol ded products. 1In these FIGs.,

nuneral s the sane ' enote the same or correspondi ng parts.
The inj.ection nol SﬂMHMHEHjH lﬁ"ft'hi s exanple has a |l ater stage portion
100c illustrated in , nwnsch«replaces the | ater stage portion 100b of
the fnjection unit in the injection nolding apparatus of the above

mentioned exanple 1. The |ater stage portion 100c is fornmed by arrangi ng

the neﬁﬂéédé/@'ugs 6 X ewPEDi ¥ a@glqhaayre_a% e injsStic dsigatka 10
n z% b o? the pl

t he respective e pipes urality of injection nozzles 1 of

the Iat ﬁé"?‘ﬁé ags F%Qt{]&ﬂt Oga ig:%gdgftei'ﬁf?&?{]?gﬁ)hﬁ? nplq’f'éf tlbt-gf g%gfn aBQg%eH? Yrgoned

exanpl € aratus o exa osing the'injection

hol es of .t he, nozzl e digstal_end rt.ions_l.a,by the needle .

1056° . Hndaadd oY EfipesCiRnatvBa mRdtins, et sibel fe, 58505 4p @, space

I njectiQn ozz|es, the nolten_resin |.eakage fromthe inpjection holeg 1c

e SR erthR. Aot IO G 1O 1o 0 DRI GeT Lo cRIVREER, BB, BJGRE BY the

stringiness can be_elimnated. Therefore, the agparatus of this
injection plunger, and is connected to the side portion of the

above mentioned later stage portion to be arranged parallel with
reépect to the upper surface of the above mentioned working
table.

7. The injection molding apparatus as recited in claim 6,
wherein the above mentioned screw preplasticizing injection means
has the-apove mentioned screw type melting and kneading means and
the above mentioned injection dedicated means connected so as to
form a V-shape in a position at the same level with respect to
the upper surface of the working table.

8. The injection molding apparatus as recited in claim 1,
wherein the aBove_.hentioned piurality of nozzle reception
portions to which the d'i-stal end poftions of the plural-ity of
injection nozzles fit, which are formed on either one of the
above mentioned first and second frame bodies of the above
mentioned mold clamp unit are formed in a position in the
vicinity of the above mentioned plurality of cavities formed
between the upper mold and the lower mold of the above mentioned
firs§ or second frame body, and the above mentioned plurality of

injection nozzles of the injection unit are extension nozzles.



‘exanpl e can inprove the operation efficiency of the apparatus conpared
with thhe injectionToiding apparatus of the above nentioned exanple 1.
In particular, it L@igfageant effect with the nolten resin
having a | ow vi scosﬂ&ﬂlﬂll!ﬁ“mﬂg“ﬂq : FIG 9 is a sectional view

Il lustrating the conf U Om O e injection unit of the injection

nol di ng apparatus according 'to Exanple 3 of the present invention, in the

FIG, nunerals [ | GS... 4 tedh ok ..canrgspgndi ng
parts. Thea$ hj g@?l olﬁlaj:%tglﬁggq%déggﬁ‘gt uasp%zd‘ﬁﬂl%s aeéa?r%?ﬁ%sﬁg %(r)lrarqnﬁaqu’st afe
portion 50A (llustrated in FI 9, I ch_replaces the ., farnmer sta grtion
100a of W?‘ﬁﬁe?‘ﬂj ftti %Jﬁif? i Kathe iér%‘lrectopgﬁmﬁol?ﬂ g HOSIrs ugﬁgf g‘?etffgveabove
menti oned exanple 1. The forner , stage portion 50A i,s a Screw .

or cpl asmPBEipRgd | ABIEEEIARTORERINE. G RETARECH o iR tbe, ADORA { Bemt iaRed
kneadi ng neans where a resin thrown in a hopper (not illtustrated) is

i nt r odupduraditneof nitnirctiom meszlested cylinder 14 and is nelted and
kneaded by the screw 13 in the cylinder 14, and an injection dedicated
means 50b wh@r e Theheinjedtiome | neldlingl appachtisyas heesitedv tippeladm ilhg and
kneadi ng neans is stored in a space 15 in the front portion of

-4 0- wherein the above mentioned mold clamp unit is for conducting an

insert molding of electric *+ electronic parts in the above
mentioned plurality of cavities, and eject pins are arranged in
the above mentioned first frame body for pressing the above
mént_ioned metallic parts toward the surface of the above
mentioned lower mold via the aﬁove mentioned through hole formed
in the .above mentioned upper mold at the time of mold opening
after terminating the above mentioned clamping.

11. The injection molding apparatus as recited in claim 10,
wherein the above mentioned electric °*+ electronic parts are
semiconductor chipé,__ the metallic parts are lead frames, and the
above mentioned insert mo]:ding of the electric * electronic parts
is a packaging of the semiconductor chips.

12.. The injection molding apparatus as recited in claim 1,
wherein the above mentioned resin introduction orifice formed .in
either oné of the above mentioned first and second frame bodies
comprises a plurality of sprues of which introduction orifices
are ‘arranged at the respective center point of the above

mentioned plurality of nozzle reception portions formed in either

- 52 —



“the i nj ection plunger 12 in a predeternined anmount, and injected by the
Fnjection plunger 12. 1l1a, 11b in FIG 9 denote sw tEehing—yalyes—ihe

swi t chi ng val ve 11 II " pel when storing

of the nolten resi $||| ﬂﬂﬂﬁllmlll ﬂ!rl n the front pd n REPLAGEDI nj ecii on
plurger 12, with thé sWtthithg S vadl ve 11b opening t anner —arrd 2
nolten resin is introduced in a predetermned time fromthe screw type

cl osi nd‘“%[“ﬁg cﬁ‘iﬂnéﬁa?nq{a%%:ﬁf'%e Fﬁ?e&qﬁ%"ﬁlﬁft ng(éf| fi\%%%ce g%u?t}%ehe&%Y? en

resin to the ssage 9.of the later stage.portion 10Qb. In the
opar atentgonbd pidFatife o€ eret fles 17 i A r&50% can Beastebiied
injection unit is a screw preplasticizing injection neans, a predeterm ned
anount fgom (racheone t of pthe; pluradityapfpspsues 81 pteleaste P8 RATect ed
so as to reduce the characteristic variance of the nol ded products
obt ai nezvitiesach cycle in inplenenting repeated nol ding cycles, and thus
the production yield can be inproved. (Exanple 4)

13. The injection molding apparatus as recited in claim 3,

rtio

wherein the above mentioned elastic members are formed using at
least one selected from the group consisting of polyimide,
polybenzimidazole, polyether nitrile, polyether ketone,
polyketone sulfide, polyether sulfone and ester cyanide resin, or
one provided by covering an elastic member mainly comprising an
asbestoes with a metal_lic fiber.

14. The injection molding apparatus as recited in claim 1,
wherein the above . mentioned molten resin is a thermoplastic
resin.

15. The injécti.qn‘ molding apparatus as recited in claim 14,
wherein the above mentionéd thermoplastic resin is polyphenylene
sulfide or polymethyl penten.

16. The injectio_n molding apparatus as recited in claim 1,
wherein the drive of the above mentioned injection unit and the
drive of the above mentioned mold clamp unit are an electrically-
driven servo motor drive.

1‘7. The injection molding apparatus as recited in claim 1,

wherein the temperature difference between the above mentioned

- 563 - : This Sheet Has Been Replaced




~inventi-on, in the FIG,

 FIG. 10 is a perspective view+H-ustrating the entire configuration of the
i nj ection ol di ng appara szﬂccordlng to Exanple 4 of the present

same or corresponding paf “"”ﬂmmme as in FGs- L ?415_denote the

The' injection  nolding apparatus *this exanple has a

configuration basically the sane as the i njection nolding apparatus of the
above ﬂﬁ@ééﬁ!ﬁﬁjdﬁﬁﬁﬂ@da Qhebélahﬁ RETS hid 14 && Qo PEPbaChese 2 forner stage
portion S0A of the injection nolding apparatus of the above nentioned
exanple 3, that is, the screw preplasticizing injection neans constituted
wth the screw type nelting and kneadi ng neans 50a and the injection

dedi cated neans 50b arranged so as to superinposed above and bel ow by a
screw preplasticizing injection means (former stage portion) 50B
conprised by connecting a screw type nelting and kneadi ng neans 50c and an
i njection dedicated neans 50d with a connecting portion 50e so as to form
V-shape horizontally in a position at the sanme level with respect to the
upper -surface of the working :



' table 60 on which a nold clamp unit (a first nold clanp unit 200a, a
second nold clanp unit 200b) is nmounted. Here the connecting portion
50e is included in the injection dedicated neans 50d in terns of function,
wherein a space to neasure a nolten resin fromthe screw type nelting and
knedadi ng means 50c is forned, and the nolten resin stored in the space was
injected to the later stage portion 10b by being forced out by the

i njection plunger 12 of the injectjzperREct cated nmeans 50d. In the
apparatus of this exanple, since the distance between the hopper to throw
in the mterial of the screw type nelting and kneading nmeans 50c and the

I njection dedi cated neans 50d can be - 42 -

\;n\iaﬁte oned climt ;%‘ctt{bﬁ% %&&?Eﬁséﬂﬁﬁﬁ%%%p L%é%?”?@??hﬁa?iwélhe:ﬁf o the
ily. F , . Si e, 50 50
doce nBiSHRL: FPHAL RPREATH oRfnce BRBFALIBR OFF orlBIRBHEnsoRorales . (e

operativity of the maintenance operation of the apparatus is jnproved.
corresponding nozzle reception portions formed on the mold clamp

unit so that the central axis of the injection hole at the vertex
of the above mentioned distal end portion always coincide with
‘the central axis of thé res;n intrbduction orifice at the center
of the above mentioned nozzle reception portion. A passage (2)
to introduce a molten resin to the inside of a nozzle pipe (1b)
at a first position in the longitudinal direction of injection
nozzles (1) of ﬁhich distal end portion (la) is part-spherical,
and ring-like elastic members (3a), (3b) are attached at a second
position in-the upper direction and a third position in the lower
direction spaced the same distance from the passage (2).with a
disc type screw (4gf, and a ring type screw (4b). - Then by
fhr;eading a columna-\r. scréw (7) to a through hole (80b) of the
first plate-like body ' (8b) in the state that the injection
nozzles (1) to which the ring-like elastic members (3a), (3b) are
attached are inserted to each hole of a pluralify of cylindrical
holes (80a) of a manifold (8) where first and second plate-like
bodies (8b), (8c) are fitted to the upper and lower surfaces of a
manifold main body (8a), the injection nozzles (1) are attached

so that a predetermined length of the distal end portions (la)



"Al though in the above mentioned exanple, one obtained by nolding polyinmnde
Wwas used as the ring-like elastic nenber to elastically support and fix
the injection nozzle in the manifold, since in this invention, the
elasticity of the ring-like elastic nenber can be naintained in a high
tenperature at 300 [err]C or nore by using a ring-like elastic nenber

nol ded with at |east one selected from t he group consi sting of
I [ I
et ono8Eg? °E¥Bﬁ&’=’c 4R08 the, é?féﬂﬁsm-“'* he, Snject i YHidien

asbest reghat aphi t L east..on here nlde
as t he?ﬁit (—fﬁp 9 139 PX] e‘gﬁ p?#ﬁﬁ% aﬁhﬁe Iéltl}ﬁ)%x}tk su g%%‘i’&d 'g%“q?i
allow the dis end rti.on t.her eof to nD [ ee erlod
Al t houdg%@l yéa"%’ényt%ngﬁeuﬂflﬁdée uthe g¥ f‘ﬂ@”%%i nhole éﬁoﬁgl d W the
above nentioned exa inthis invention, the sanme effect can be

obt ai nag@ngfodd; ngiaggmwm ) peidrithe cqm@ed: ofathepdpresbendportion
43 -
of the ring type screw (4b) to the second plate-like body (8c),

and the compression of the rear end portion of the injection
nozzle (1) (disc type screw (4a)) by the spring (5), and the
distal end portion (la) can move to any orientation in response

to the external force appiied thereto.



"As mentioned above, according to the injection nolding apparatus of the
preseht invention, in an injection nolding apparatus conprising an
injection unit having a plurality of injection nozzles, the respective
distal end portion of the above nentioned plurality of injection nozzles
can be fitted to the correspong#eg zzI reception portion fornmed in the
nmold clanp unit with the centr he injection hole at the vertex
of the above nentioned distal end portlon al ways neet the central axis of
the resin introduction orifice at the cent of the above nentioned nozzle
reception portion, and thus a predeterm ne anount of a nolten resin can
al ways be supplied stably to inside thﬁﬁﬁﬁ?ﬁ]§?anp uni t. Therefore, the
production yield can be inproved signifClanté% in production of electric

el ectronic parts, production.of autonobfde p&Pts, etc., where a nold
having a nunber of cavities%Ek used to tai

as many nol ded products as.
possi bl e in one nolding cycle _Furthe si ncet he nunber of cavities in

one nozzle is reduced by incr e nunber of nozzles, variance of the
resin anount filled in each cayt duces, §ndth@th y of the |
mol ded products is inproved. ther]l @ sgobict U ¢ t suitable
for the insert ding to nol $hh ic pRrixs N\ a cavity
is provided, an c)hus ones preﬁ(i\\\\ 5 e ri\ic rlry A A\ tRke
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'packégjng operation of the sem conductor chips can be provided.
- -* - CLAI M5 1. An injection

nmol di ng .apparatus conpri sing: an injection unit having a plurality of

i njection nozzles of which respective distal end portions nove back and
forth between a first position and a second position spaced therefromby a
predeterm ned di stance by the novenent of the entire unit, and a nolten
resin is injected froman injecti §Pesi ng-grranged at the vertex portion
of the distal end portion of the above —neénfToned pluralit Lo '
nozzl es when the respective distal end portions of

I njection nozzles are at the above nentioned secon allnol d
clamp unit where a first nold clanp unit haying a sods=atd an
upper nold nmounted on the frane body, a sggond nol d clanp unit having a
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-

.ol d nounted on the frane body, a plurality of nozzle reception portions
to whith the above nentioned distal end portions of the injection nozzles
fit respectively are formed in one of the above nentioned first and second
frame bodies and a resin introduction passage for introducing the nolten
resin fromthe respective central portions of the plurality of the
nozzle reception portions to a plurality of cavities fornmed between the
above nentioned upper nold an nold in the state they are cl anped
are formed, %L%' :g 45 - when t he
above nentioned respective distal end portions of the plurality of
i njection nozzles nove to the above nentiqywped second position when
respective distal end portions of the pluality of injection nozzles are
fitted and fixed to a corresponding ong ¥ the above nentioned nozzle
reception portions so as to inject the wplt resin fromthe above
mentioned injection openings to the ab0\8 e oned resin introduction
passage, o N '
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‘characterized in that the above nentioned plurality of injection nozzles
are nounted to the.above nentioned injection unit so as to permt the
respecti.ve distal end portions to nove | oosely. 2. The injection
nol di ng apparatus as recited in claim1, wherein the shape of the above
mentroned distal end portions is part-spherical, and the shape of the
above nentioned plurality of nozzle reception portions is a part-spherical
concave shape having a radius of curvature slightly larger than the radius
of curvature of the above nentioned distal end portions of the injection
nozzl es. 3. The injection nolding apparatus as recited in claim1,
wherei n the above nentioned injection unit conprises a fornmer stage
portion to nelt and inject a resin to be nolded and a |later stage portion
conprising the above nentioned plurality of injection nozzles to inject
the nolten resin injected fromthe - 46 -
above nentioned first injectfod &Bars<4o the outside via the

| |
80a.. . | I 5 4a3a2 ~100b
1 80b! i |
0] }
N
272 Ao
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*above nentioned plurality of i nj ection nozzles, said | ater stage
portiron conprising a plurality of injection nozzles in which a passage for
introdycing a nolten resin from the outside to an internal nozzle tube is
formed at a first position in the longitudinal orientation thereof to

whi ¢h first and second ring-like elastic nenbers are attached respectlvely
at a second position on one side and a third position on the other side
spaced the sane distance fromthe above mentioned first position in the

| ongi tudi nal orientation, and a mani fold having a plurality of
cylindrical holes to allow the above nentioned plurality of injection
nozzles to pass through between the upper and | ower surfaces and a branch
passage for carrying nolten resin forned to communicate with each of the
above nmentioned plurality g£¥ cylindrical holes from a
predeterm ned part of one sid Hgﬁébh Pherein each of the above

mentioned plurality of injection nozzles is inserted to a corresponding
hole of the above nentioned plurality of cylindrical holes of the
mani fold so as to have the above nentioned first and second ring-Iike

el astic menbers contact to the inside of the holes and the above nentioned
distal end portions havi ng-Qj S prog out si de the above

menti oned manifold to bes/M Eﬁ@ supported from one
side and the other sid¢ in the | or tation

5/11



~

- 47 - : of the holes. 4. The injection nolding apparatus as
Tecited in claim1, wherein the above nentioned | ater stage portion
conprises a plurality of injection nozzles in which a passage for .
introducing a nolten resin fromthe outside to an internal nozzle tube is
forimed at a first position in the longitudinal orientation thereof to
which first and second ring-like elastic nmenbers are attached respectively
at a second position on one side and a third position on the other side
spaced the sane distance from the above nentioned first position in
the longitudinal orientation, a mani fold main body having a
plurality of cylindrical holes to allow the above nentioned plurality of

i njection nozzles to pass through between upper and | ower surfaces, and a
branch passage for carrying nolten resin formed to comunicate with each
of the above nentioned plurality of cylindrical holes froma predeterm ned
part of one side thereof,

FIG. 6
1b
1
1c
la
P 2ba
21
21a _ 25
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a first plate-like body in which a plurality of through holes to join a
correspondi ng hol e anong the above mentioned plurality of cylindrical

hol es for.ned in the above nentioned nanifold nmain body is provided to be
attached renovably to the upper surface of the above nentioned manifold

mai n body, a second plate-like body in which a plurality of through
hol es having an aperture area smaller than the aperture area of a
- 48 - correspondi ng hol e anong t he above nentioned plurality of

through holes formed in the above nentioned manifold main body to be
attached renovably to the | ower surface:of the above nentioned manifold

mai n body, a plurality of columar screws to respectively thread to
the above nentioned plurality of through holes of the above nentioned
first plate-like body, and a plurality of spring nmenbers arranged

respectively in a plurality of spaces forned with the above nenti oned
plurality of columar holes of the above nentioned nanifpld mai n body and

t he
PrIrcG.7
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" above mentioned plurality of through holes of the first plate- |ike body

and i"nterveni ng between the above nentioned columar screws and the rear
end portions of the injection nozzles to contact to press the above
mentioned rear end portions of the injection nozzles. 5. The

i njection nolding apparatus as recited in claim3, wherein the above
mentioned fornmer stage portion is a screw preplasticizing injection neans
conprising a screw type nelti ngE” dh&knedi ng means where a resin thrown
into a hopper is introduced to the inside of a heated cylinder and nelted
and kneaded by a screw in the cylinder, %nd an injection dedicated neans
to store a predeterm ned anobunt of the rgin nelted and kneaded by the
screw type nelting and kneadi ng neans e in the front portion of
an injection plunger and injd by they o - 49 -
I nj ection plunger. 6. Thg injecticOn nolgwng apparatus as recited in
claim1l, wherein the above mgntioned ld c Qﬂziuabt I s designed to have
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t he above nentioned second nold clanp unit is fixed and arranged on a

wor ki'ng tabl e and the above nentioned upper nold and | ower nold open and
cl ose isn the upward and downward directions by novenent in the upward and
downward directions of the first nold clanp unit above the above nenti oned
second nold clanp unit, t he above nentioned injection unit conprises a
former stage portion to nelt and inject a resin to be nol ded and the above
mentioned plurality of injection nozzles and has a |later stage portion to
inject the nolten resin injected fromthe above. nentioned first injection
means to the outside via the above nentioned plurality of injection
nozzles, and the entire unit is designed to nove in upward and downward
directions so that the respective distal end portions of the above
mentioned plurality of injection nozzles fit to a correspondi ng one anong
"the above nentioned plurality of nozzle reception portions fornmed in the
above nentioned first frame body of the.above nentioned nold clanp unit,
and the above nentioned forner stage portion is a screw preplasticizing
injection nmeans conprising a screw type nelting and kneadi ng neans where a
resin thrown into a hopper is introduced to the inside of a heated
cylinder and nelted and - 50 -

FIG.9
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kneaded by a screw in the cylinder, and an injection dedicated neans to
store "a predetermned amount of the resin nmelted and kneaded by the screw
type nel-ting and kneading neans in a space in the front portion of an
injection plunger and inject by the injection plunger, and is connected to
the side portion of the above nentioned |ater stage portion to be arranged
parallel with respect to the upper surface of the above nentioned working
tabl e. 7. The injection nolding apparatus as recited in claim®,
wherein the above nentioned screw preplasticizing injection nmeans has the
above nentioned screw type nelting and kneadi ng neans and the above
ment i oned injection dedi cated neans connected so as to forma V-shape in a
position at the sane level with respect to the upper surface of the
wor ki ng tabl e. 8. The injection nolding apparatus as recited in claim
1, wherein the above nentioned plurality of nozzle reception portions to
whi ch the distal end portions of the plurality of injection nozzles fit,
which are formed on either one of the above nentioned first and second
frane bodi es of the above '

FIG.10

500308

50¢

60

10/11



mentioned nold clanp unit are formed in a position in the vicinity of the
above 'nentioned plurality of cavities forned between the upper nold and
the lower nold of the above nentioned first or second frame body, and the
above mentioned plurality of injection nozzles of the injection unit are
ext ensi on nozzl es. - 51 - : 9. The
i njection nolding apparatus as recited in claiml1l, wherein a shut-off

val ve for opening and closing the above nentioned injection opening is
arranged in the above nentioned plurality of injection nozzles. 10.
The injection nolding apparatus as recited in claim1l1, wherein the above
nmentioned nmold clanp unit is for conducting an insert nolding of

el ectric electronic parts in the above nentioned plurality of cavities,
and .eject pins are arranged in the above nentioned first frane body for
pressing the above nentioned netallic parts toward the surface of the
above nentioned |ower nold via the above nentioned through hole forned in
t he above nentioned upper nold at the time of nold opening

FIG. 11
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,after terminating the above nentioned cl anpi ng. 11. The injection

nmol di. ig apparatus as recited in claim10, ‘wherein the above nentioned

el ettric electronic parts are seniconductor chips, the netallic parts are
| ead frames, and the above nentioned insert nolding of the electric

el ectronic parts is a packaging of the sem conductor chips. 12. The
injection nmolding apparatus as recited in claim1, wherein the above

nmenti ofgd cosnecitihgoporttion ddtheen fthrenefbrimer e tdge poret ign t drd abhe e
mentioned first and second frame bodies conprises a plurality of sprues of

whi ch hB¢epdustage gsd:fﬂmﬁ_ iar ethé r angjsttiord heniespeft ithe cdnjectpoint of
the above nentioned plurality of nozzle reception portions fornmed in

ei ther no1ding  apparatus  according - t%7 ‘Example 1 Opf Okhéhepebsent
menti oned 11 _gst gr?& second frane bodies, and ap runner for connggti ng the

plurali .Sphru an e.ab t Al f P t hat
t he resih\ﬁeglgﬁiagé gngl ﬁegg F’? O%}{ggggE@n%ngﬂ?ﬁ%Palﬁ uelrwt aﬁfsytrﬁ\es%? Sggitﬁ% a?

| east %o%rtig?lr eof C%Ylletliensjection unit and the mold clamp unit of the

injection molding apparatus according to the Example 1 of the
present invention; FIG. 7 is a sectional view illustrating the
configuration of the later stage portion in the injection unit of
the injection molding apparatus according to Exampie 2 of the
present ihvention; FIG. 8 is a sectional view illustrating the
entire configuration of the injection molding unit according to
Example 2 of the present invention; FIG. 9 is a sectional view
illustrating the configuration of the injection unit .of the
injection molding unit according to Example 3 df fhe present
invention; FIG. 10 is a perspective view illustrating the entire
configuration of the injection molding unit according to Example
3 of the present inveﬁtion; and FIG. 11 is a plan view
illustrating the surface of the lower mold of the clamp mold uﬂit
in the injection molding . apparatus according to Example 1 of the

- present invention.

Best Mode for Carrying Out the Invention

Hereinafter the present invention will be further explained

.

concretely using examples.
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.13., The injection nolding apparatus as recited in claim3, wherein the
abové nentioned el astic nenbers are:forrned using at |east one selected
frbn1the group consisting of polyimde, polybenzimdazole, pol yet her
nitrile, pol yet her ket one, pol yketone sul fide, polyether sulfone and
ester cyanide resin, or one provided by covering an elastic nenber mainly
conprising an asbestoes with a netallic fiber. - 14. The injection

mol di ngp3eRei8hUho2z1e6Ci1 esnd Nthbandeile Weeeptiohhposhdurs meotincidd,
nolten resin is a thernoplastic resin. 15. The injection nolding

appar atys 1as; o eGirf Ghd 51313 Mhidhe tHeerigijedtionahelesest bgnele distal
thernoplastic resin is polyphenylene sulfide or polynethyl penten.

16, TheddI Gld Q4! 98 R1BAAYEELPon " ABLEEEs] 1 6hal Bhb 1niRkBCRibAC

drive_ above mentroned inj&ction unit and the drive of the above

ot s i SRR hfal Sherainbkysofls 122 asfesagptor e

Eeggefatureaéggg; E%Ei%.bﬁkw%ﬁg %%Sa%383§ o n&ﬁfgeékample, regardless of
the change of the formation interval (formation pitch) of a
plurality of nozzle reception portions 2la in the mold clamp unit
2d0, from each of the plurality of injection nozzles 1 of the
injection unit 100 a predetermined amount of molten resin can
always be supplied to the corresponding cavity 37 in the mold
clamp unit 200 so that molded products in a preferable molding
state can be formed with a good reproductivity. By adopting the
configuration where the first mold clamp unit 200a having the
upper mold 22 and the second. mold clamp unit 200b having the
lower mold 22 are arranged above and below in the mold clamp unit
200 so that the'uppgf mold.22 and the lower mold 31 can open or
close above and below, an& the injection unit 100 is bonnected to
the mold clamp unit 200 from above, extending horizontally, ' the
parts fixation in the insert molding can be conducted easily, and
besides, the height occupied by the apparatus can be shortened.
Further, since the plurality of injection nozzles 1 comprise an
extension multi-head nozzle, a molten resin can be filled to the
cavi?ies 37 securely without solidification to improve the

production yield. Further, since the injection unit 100 and the
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S nj,.,eC,;t,i on _“hit and,t—he—cf‘a: mp nol d un:i.;tl“isg 100 Cert]C or more.
LT

one of the above mentioned first and second frame Bo'dies, and a
runner for connecting the plurality of sprues and the above
mentioned plurality of cavities so that the resin can be supplied
from each one of the plurality of sprues to at least 2 or more
cavities.

13. The injection molding apparatus as recited in claim 3,
wherein the above mentioned elastic members are formed using at
least one selected from the group consisting of polyimide,
polybenzimidazole, polyether nitrile, polyether ketone,

' pollyketone" sulfide, polyether sulfone and ester cyanide resin, or
one provided by covéring an elastic member mainly comprising an
asbestoes with a metallic fiber.

14. The injection molding apparatus as recited in claim 1,
wherein the above mentioned molten resin is a thermoplastic
resin.

15. The injécti_qn: molding apparatus as recited in claim 14,
wherein the above menti_onéd thermoplastic resin is polyphenylene
sulfide or polymethyl penten.

16. The injection molding 'apparatus as recited in claim 1,
wherein the drive of the above mentioned injection unit and the
drive of the 'above.mentioned mold clamp unit are an electrically-
driven servo motor drive. |

1‘7. The injection molding apparatus as recited in claim 1,

wherein the temperature difference between the above mentioned
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