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field: The present invention relates to a nethod for nanuWWMMMMWMHWmm"outer
tube of an injector made froma synthetic resin. Backgrou

Conventionally, there are known di sposabl e injector outer tubesugkoduced by
I njection nolding of a synthetic resin such as pol ypropyl ene,

pol ycar bonate, and pol ynet hyl pentene (TPX). These syntheti

inactive for a medicine liquid. The pol ycarbonate and TPX ﬁmmmmmwm%mmmmtage
that they can be sterilized by a hiRFSQRIESEON vapor and have agf
transparency. As shown in Fig. 1, the injector outer tube 1 has a arrel

portion 2, a lure-tapered portion 3 arranged at a front end of the barrel
portion 2, and a flan ortion at a rear end of the barrel portion 2 for
hol di ng by f.ngergETﬂﬁe 8ﬁjﬁéyHFAGEPBINFuﬁHTERi?UﬁgrﬁﬁlFyJﬁﬁgeﬁced by

i njection nolding by using a netal nold 11 consisting of a fixed nold 13, a
novabl e nold 14, and a core pin (core) 15. The fixed nold 13 has a hol e

portion 1 Vi n of the outer shape of the injector outer tube 1.
The hol e éh3$éakf$§£5fOV|ded vertically on a parting line 16 - 1
The present invention relates to a method for
manufacturing an outer tube of an injector made from a

synthetic resin.

Background art:

Conventionally, there are known disposable injector
outer tubes produced by injection molding of a synthetic
resin such as polypropylene, polycarbonate, and
polymethylpentene (TPX). These synthetic resins are inactive
for a medicine liquid. The polycarbonate and TPX have an
advantage that they can be sterilized by a high-pressure
vapor and have a high transparency.

As shown in Fig. 1, the injector outer tube 1 has a
barrel portion 2, a lure-tapered portion 3 arranged at a
front end of the barrel portion 2, and a flange portion at a
rear end of the barrel portion 2 for holding by fingers. The
injector outer tube 1 is normally produced by injection
molding by using a metal mold 11 consisting of a fixed mold
13, a movable mold 14, and a core pin (core) 15.

The fixed mold 13 has a hole portion 12 having a
shape of the outer shape of the injector outer tube 1. The

hole portion 12 is provided vertically on a parting line 16



.with the novable nmold 14. Moreover, the core pin 15 is adapted to pierce
the novable nold 14 to be inserted into the hole portion 12. Furthernore, a
nolten resin is injected into a cavity 17 formed by the hole portion 12,

t he novable nold 14, and the core pin 15. The cavity 17 consists of a
barrel formng portion 18 and a lure-taper formng portion 19 fornmed by the
core pin 15 inserted into the hole 12 and a flange form ng portion 20

formed between the hole portion 12 and the novable nold 14. It should be
not ed t hatiith the movableomplfs 14-he MoseQy el Fhe3 apke Pidprife 1% runner,

and a gate (nqt depicted) fqr guiding a l{en resin to the cavit 7.

i ect P on 6RBE edoitie p arten Hhe Porblel AU Th (D B rhaRkE L T1R9 e 1 or
exanpl e. shown . i.n _Fi.g. 7 lurality (three in the fiqgur of . chip
gates 51 BPIRIBMERIRE 4. nduriletlale o Ml b tE AR A RN 16 s
shown in EKLg. 7B, ral i t i n..th i I p t ga e
arranged z:al' tohé ggg’é& f 1f7|h§tc?§:l5r£e§_"?) peQ:rhef g‘rJn]‘iegggog%trth{non@l'Q;tqﬁer %gos S Jg‘l"wn in
Fig. 7C, lqural i i f e) { i nt gﬁﬁﬁ% rranged
at the frglr??'_der}a 'o%%t%tet\i\%aréberlw%&rdmg% p(l)I(r}{el (%n&wa P‘L_t7 shou qﬁea&n“gt&gd in
Fig. 7A t@aEr@1 Fornfitlg Po¥@RAL 1@ add & Qﬂfﬁ@tégf@'x‘“ﬂﬂ:ﬁﬁf 'fﬂﬁ:tli%ntf’@
l'ure-taper formng portion 19, the runner 23, and the gate 31 arranged

i nside t h¢olrimedd by ltherlcoreX ATEA 5 Bndexritud tier it thodfe AiY.and@ 40 Fi 0.
7C, it is possible to obtain a netal nolded product w thout perform ng
cutting tfdapajec £dkmdinige pdrtieai i20n fafrmMdie batiwesn ridss thole Dortidanwever,
when the nethods of Fig. 7Ato Fig. 7C are used, the resin is supplied from
t he front aewdd thiedsosfabillee medrde J.n 14 into the cavity 17 under a high
pressure and accordingly, there is a problemthat the core pin 15 is
inclined, making tHe shfwkhdes ndtehethnt rin e tneokal mokd ehl . Meh@over,
when the resin portions injected fromthe plurality of gates 31 join in the

cavity 17Ffixed :odid ilch hafy HSRI e ® ST or3Rd iy IHeE bl arity of the
Cross sectjo ?::‘ the barrel_ portion 2. Instead of the nmethods of Fig. 7A to

Fig. 7C, ed)afOF SR & PYAER FETH FOIRY LYY F7 ¢ he rear end
id f the b | f i ti 8 h .in Fig. 8. i toth
method of Fig 7. THEE{Sh ¥ & Mhire ety it Uk SavlET T 1

ity 17 j j i t {1
istorti oRSHSHEA Ge rdRdED U bl Cag MO SN 2V 2 e

cavity progeeds 13honNeHid %9 L Es rd o | W F 'Pitled d‘fe?ﬂ:j 4 axﬁ%@%gv

proceeds €arlier at the si ere the gate 31 i's provi and t

front F i atdendyedoiit (iRl QIPatd Havrdl FHordthga sk tdilon Y; tdd Sshéwpn Shown
in Fig. 9, in the injector outer tube 1 obtained by the nethod of Fig. 8,

the barrelinp@iig.omB, lapluddliiteer( twrd |imttHenef isguiee Wi eclidie @ttess 3310 S
provi ded, which deteriorates the circularity of the cross section of the
barrel pomErieomraachgsst ati Thealse® dfbridw durdhimpey esdmringitportide 1 is
used in conbination with a plunger (not depicted) sliding along the inner
wal | of tH&:b&Ir @s shownodm FigheVG.ha@ minrgkltias(tywo in the figure)

of pin point gates 31 are arranged at the front end of the
barrel forming portion 18. It should be noted in Fig. 7A to
Filg. 7C, for explanation, the barrel forming portion 18, the
lure-taper forming portion 19, the runner 23, and the gate 31
arranged inside the filixed mold are exposed.

By using the method of Fig. 7A to Fig. 7C, it is
possible to obtain a metal molded product without performing

cutting the gate 31 after injection of the molten resin.



.+ 3 ‘gasket made froma thernoplastic elastomer, if the circularity is

| ow, the gasket is creep-deforned, causing a problemthat a |liquid may | eak
when the injector is used. Disclosure of the invention: It is therefore an
obj ect of the present invention to provide a manufacturing nmethod of an
outer tube of an injector capable of manufacturing an outer tube of an

i njector having a barrel portion of uniformthickness and an excell ent
circularity and preventing generation of distortion or mabf. In order to

achi eve the af or efoavSed Wedite methndssaff Fifentd ofP i d&s re

manuf act ur i (ré%[rre hod of an outer tube of an_injector conprising the step of

mol di ng aMS6GreteuFesdn 4% SHPPdisd dyF ot iffpnt g side gt thio a
cov 1y 9oL 00 il T SO S SR SR B0,

the bar r cRhRERIE, e 4. o prdiilon S bt BIERA B Al on
vertloal fReMESA, My ‘i Micinodd By e JHRAP RN teven.
form ng paloiedRerd %‘é%b't?xﬂe%ﬂxprpdi’ﬁ%ﬂwlitd}%é’t‘ﬂf #Ynl 1 %ﬂﬂ&hii‘ﬁ}e

parting line; and a core piercing the novable ™nold and inserted into

hol e port iogn gadeey &1n e fixahdaiticlydess At foH rﬂi{{)%é‘&:éﬁ%d,
nolten resin and a runner branching fromthe sprue; the novable nold - 4

i ncl udes demgrindfatddlg ARl RAdrdityaofangrd citydd adetion hef peié i ng | i ne
and communicating with a portion where the flange portion is fornmed, and a
subnar i ne bgatrelc gomtiogata.ng with the runner and connected to an

internedi ate portion of the cylindrical vacant portion; and the nolten
resin is injected Ingimaheo$pthe méthadse ofirfig. dil theFsubnt@i nehegwee into
the cylindrical vacant portion and introduced via the cylindrical vacant

portion i Ao alse Gamethodadomiovide aHy mifufgRtaurih@hdiprear terd

present invention, a cavity having a shape of the injector outer tube is
M‘ﬁﬂ

formed by Stife ©RH M50 RETEHE ot gt 4,18 /8 Hhditf cI®sing the
hol e porti.on d the Gor e i,ercin e vahl.e nold and is inserted into
t he hol e 6‘8&‘1’%’%"%&8 cg\ﬂ t"f?ﬁi’é)sd é%'stgg’cge et G He® HiS ec?fbé]?"f%c%n t he
; ; : | . ; o :
For form e Baetstd FEa i BhellodViy M7 da Mo $03 S Yodnlipld! "
portion. I\{Q,rg,g\éq,re,%tt ri%lecaa‘ﬂotﬂén@&ﬁm%(ﬁ td%}:&qgiv%fen the hole portion of
end of the ba

the, rear rrel portion and the novable nmold for formng a the

flange portion. TheweArdd O Xhd MdEnt I F1ANAE, RATdh OFh& ORI Cat es

with the cylindrical vacant portion arranged in the novable nold. Wen a

mol ten regiillied iin atlee&avidip ipI®HYALL alichg the core pin 15, the flow
front F of the resin proceeds earlier at the side where the
gate 31 1s provided and the flow front F is delayed at the
opposite side of the gate 31. For this, as shown in Fig. 9,
in the injector outer tube 1 obtained by the method of Fig. 8,
the barrel portion 2 has a thicker wall at the side where the
gate 31 is provided, which deteriorates the circularity of
the cross section of the barrel portion and warp 1s caused.

Moreover, the injector outer tube 1 is used in

combination with a plunger (not depicted) sliding along the

inner wall of the barrel portion 2. When the plunger has a



.the runner and the submarine gate, the nolten resin is firstly injected

I ntto the cylindrical vacant portion and then introduced fromthe
cylindrical vacant portion into the portion for formng the flange portion.
After filling the - 5 portion for formng the flange portion, the nolten
resin is introduced into a portion for formng the injector outer tube and
flows fromthe portion for formng the flange portion into the portion for
formng the barrel front end portion. As has been descri bed above, the
nmol t en resiaskes madeodirasy a rihenmeplaatla gdastiamen.orif dihe ng the injector
outer tube after filling the portion for formng the flange portion and

accor di nglSETIHeTYtFKy IS I ofthehgaskgt iy GReqRndefiaamed Gapeing a
circunferenti direction of the barrel Bﬁ{tio . This nmakes, a uq%gprn1mall

thicknesspd’f°b[I ghatea Yish mayy Lhak dhen rja{’(f%ﬁF‘U:f s

Moreover, since the nolten resin is introduced into the cavity only from
the cylindrical vacant portion, there is no confluence with the nolten

resin i“tB¥§E§ﬁ§@&9@é*¥hé“£§§f¢¥¥&ﬂﬁ"L Thus, it is possible to prevent

generation-o ortion caused by confluence. Moreover, the manufacturing

met hod according t el e | o, 4 ri ' ‘.P,?é :Dﬁ] met al
ol d i ncludes a pui;ﬁ:gglp proﬁ%ﬁ%ﬁiﬂ%%?@fﬁﬁgﬁiéﬁ%%épvv{a %‘% the
cylindricalo AR Y it M d et HdP ShivtiHbS AUy Aeath up to the
parting line; the nolten resin is injected when the push pin is waiting at

a predet erifi Jerst oridagnsid i mitEhd tustingd P Sdd s i ihedfoft e f i xed ol d
wWith respect to a connection portion of the submarine gate; and when the
nol t en redinjdwphdeonmda fbamtdle portaion dfhairifdrmpithickmeaske 4l pioceed
up to the parting line so as to introduce the nolten resin with pressure
from the epdeldrendalciemelsr iy tansh preventihg garneratahon yof distortion

or warp.

In order to achlieve the aforementioned object, the
present invention provides a manufacturing method of an outer
tube of an injector comprising the step of molding an outer
tube of an injector by injecting a molten resin into a cavity
defined by a metal mold comprising: a fixed mold having a
hole portion having a shape along an outer shape of the
injector outer tube consisting of a barrel portion, a taper
portion arranged at a front end of the barrel where an
injection needle is mounted, and a flange portion arranged at
a rear end of the barrel, the fixed mold being provided
vertical to a parting line defined by a rear end of the
flange portion forming portion; a movable mold for closing
the hole portion along the parting line; and a core pilercing
the movable mold and inserted into the hole portion, whereln

the fixed mold includes a sprue for guiding the molten resin

and a runner branching from the sprue:; the movable mold



,Accordi'ng to the nmanufacturing nethod of the present invention, when the
nol'ten resin has becone half-nolten state, the push pin is nmade to proceed
up to the parting line and the resin is introduced with pressure fromthe
cylindrical vacant portion into the cavity. Accordingly, when renoving the
metal nol ded injector outer tube fromthe netal nold, there is no case that
the flange portion is connected to a resin solidified in the cylindrical
vacant portion. This can elimnate the process of cutting a resin

sol i di fi ednicludes @y ldyddnidrdicalayasantopordionvaraanged iertlgaksialie to
make snmooth the portion where the flange is connected to the cylindrical
vacant porthieoPaningoidne @nd Qorawmpdicadifia Wifhe & poriiipn Mg fHhen t he

cylindrical vacantIFortion into the cavity, it is possible to suppl enent

the resin @GR HATHRAR it Eormedyi ARG dhiSAPMAT NG F3h Rae Y49 on of
3; Vo B3 Yhe Fimdieg {E’?@n'sﬁlﬁﬁe%ﬁ%d; S0t 1 %&éggqﬁfﬂ%@fﬁ lﬁﬁ*ﬁédt 0 ¢
s . atmthe 1 g
covence”t 19 PUSh L T DRt WO PR P 0 Lg] o014
mol ten rei'ngjnef(#te'de%fc{?n e GRS vi% PNt ﬂd:ltﬁ«l,% Jﬂﬂﬂr?%sg{%et he

I njection'C lon.” T'h such*a case, conventionally, sprue an

runner ar g Gy @{J n%%ﬂd&‘ﬂ%%?@ Va2 b A I an® ik dfivddl e aky

solving the proble I nsutticient
cylindrical vacant portion into the cavity.

According to the manufacturing method of the present
invention, a cavity having a shape of the injector outer tube
is formed by the hole portion of the fixed mold, the movable
mold closing the hole portion, and the core pilercing the
movable mold and is inserted into the hole portion. The
cavity has a space between the hole portion and the core for
forming a barrel portion of the injector outer tube and a
portion for forming a barrel front end portion at the front
end of the barrel portion. Moreover, the cavity has a
portion between the hole portion of the rear end of the
barrel portion and the movable mold for forming a the flange
portion. The portion for forming the flange portion
communicates with the cylindrical vacant portion arranged in
the movable mold.

When a molten resin 1s injected from the sprue via
the runner and the submarine gate, the molten resin is
firstly injected into the cylindrical vacant portion and then
introduced from the cylindrical vacant portion into the

portion for forming the flange portion. After filling the



.mol ten'resin. However, when the cutting off is too nuch, it is difficult to
repair again and the netal nold itself should be abandoned as a defective
product. In the manufacturing nmethod of the present invention, when the
nolten resin has becone insufficient in the cavity even after the resin in
the cylindrical vacant portion is introduced with pressure into the cavity
using the push pin, the wait position of the push pinis nodified in a
direction apart fromthe connection portion of the submarine gate, so as to
i nj ect t h®oFtHoaEn foasfiermipe dihe Edianaes Montgdahe thes maglitEremesidsi¥s in the
cavity. Mdification of the wait position of the push pin nmay be perforned
by nechanid@dmogiuced, dationd B0 t3edh 9 forming the idgregianr qutan thbe

connection_%o% ion of the_submarine gate or by cutting off the tip end of

t he push W5 dERG Fhe pordian 1o, formimg fhg FhPYFA and t he
oo ng | Aher R REFYAE e e, o BRe T iy B
causli ng |1 | e | .
hgt. t t i I i i

D otuct. 1t shoul 4 bai R (R SRNSE Anave.” PHEHENEE SR oo
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D) e’ need iz sk Urlte trie HEEdD ot LS B (e Slfedb 1N
that the Qpftiere tibedlasHdd ﬂilqslab%;%{aeqa&ﬁi%meﬁ&ctﬂaﬁﬂ{gow ’fJ'Eegi?gé 0Ss is

smal |l even if the repair fai reover, the manufacturing metho

accor di ng poi®iond and a¥cRTing1W,eiHeD E 1Y fOMUGE il Adi et Bwdmol d
has: a plurality of hole portions provided in the fixed nold; a plurality
of cyl i ndundflorwagamilongy ttheniproanifidrentlidihaelimsthion o dhd asargel he
respective hole portions along the parting |line and comruni cating with
portions woeatdonhe Thdmgmakes iaonmidornhevalds pdctckredwlaf prhe iasreal e
formed; and a plurality of cavities defined by the cores piercing the
movabl e nmPoFsignd amde Dnevendisc aenanat iione afe sfrming hol e portions, the
fixed nold has a sbgue for guiding the nolten resin and a plurality of

runners branchi ng M¥SAYeTe HHRe e BRLEER repin dmsintrpdnesd tinte

submari ne gat es nnunica%gqﬁb i,t h tg? respective runners and cqQnnected to
I SO

an i nt er netiCaCRVIIN 080 AAFSAL KA RAFHAR poMieThsts and

th | t i .S inegted f t.-he [ ia.the run and th

sugrrarr?i ng%é);t% ?g r%illrlll’[%cr)ll crtgngvc';"rt s&«?(r:oirpl\? q:ceﬁs%netufﬁi%léané)cdalﬁe‘%%rtSQ“b%eano}lwﬁ t he
YLl ndr ! CHonaGAN R ON% Wl B MIRSRES (R S ddiEradiifipIdl 10 Lo {he
af orenentioned nold, a plurality of I njector outer tUubes of 1njectors can

be si mul t UM PP IRIIRG Y IdUfShidiEer Ml ten resin fromthe sprue via
t he respective runners and subnmarine gates into the respective cylindrical

vacant portions. WeredidR! e el ue S8 QI tnet b Al B ddvd P g | fhect or
outer tubes, the nolten resin amount may be 1 nsufficient in a particular
cavity amprgsient dnwventiion dfs ehdrddcterized hir these, thacomtdngndXd t he
manuf acturi ng nmet hod of the present invention, for the cavity causing an _
g _ includes a push pin provided slidably along an inner wall of
the cylindrical vacant portion and having a tip end which can
proceed up to the parting line; the molten resin is injected
when the push pin is waiting at a predetermined wait position
which is at opposite side of the fixed mold with respect to a
connection portion of the submarine gate; and when the molten
resin has become half-molten state, the push pin is made to

proceed up to the parting line so as to introduce the molten

resin with pressure from the cylindrical vacant portion into



cinsufficient nolten resin anmount, as has been descri bed above, the wait
position of the push pin is changed in a direction apart fromthe
connection portion of the submarine gate so as to inject the nolten resin
and to thereby supplenent the insufficient resinin the cavity. In the
manuf acturi ng nmet hod according to the present invention, the nolten resin
may be one selected froma group consisting of polypropyl ene,
polycarbonate and pol ynet hyl pentene. Brief description of the draw ngs:
Fig. 1isth p€P§Bé%ﬁ|ve vi ew showi ng a configuration exanple of an outer

tube of an injectqr obtained by the manufacturin nethod of the present
invention. Fig. 24 @%%"&5%5&% JRRUEATH S g‘! Ige%‘-fn % he

nanufacturln t hod of t e i nvent i on. F| . 3 SS S ctlona
nYeh en hehBRaERn, raIt TR Hesd Mt ¢

\cl)lbte\évl ﬁégl é t gq'émpar“g’i tul’@ t n(% fﬁ re Imrﬁ Fi 4 is a
he %% §'g Ha{@_ ﬁ:% %g' |§| % RS %‘i“xe par\f:ei cfl.r:"l.ne aqqd

Cross section M/abou
the resin is introduced with pressure from the cylindrical

vacant portion into the cavity. Accordingly, when removing
the metal molded injector outer tube from the metal mold,
there is no case that the flange portion is connected to a
resin solidified in the cylindrical vacant portion. This can
eliminate the process of cutting a resin solidified in the
cylindrical vacant portion. Moreover, it is possible to make
smooth the portion where the flange is connected to the
cylindrical vacant portion.

Moreover, by introducing with pressure the resin
from the cylindrical vacant portion into the cavity, it 1is
possible to supplement the resin amount filled in the cavity,
which 1in turn prevents generation of a vacant portion in the
resin. Thus, it is possible to obtain an outer tube of an
injector of a complete shape.

It should be noted that the timing to advance the
push pin may be any time after the molten resin is injected
and before the resin 1s solidified.

Moreover, there is a metal mold that the molten
resin filled in the cavity is always insufficient regardless
of the injection condition. 1In such a case, conventionally,
the sprue and the runner are cut off to increase the path of

the molten resin, thereby solving the problem of insufficient



.'3. Fig.: 5 is a cross sectional view explaining an exanple of the
manuf acturing nmethod of the present invention. Fig. 6 is a cross sectional
vi ew expl ai ning a conventional manufacturing nmethod. Fig. 7 is a
perspective view show ng gate arrangenent in the conventional nmanufacturing
met hod. - 10 Fig. 8 is a cross sectional view explaining another gate
arrangenent in the conventional manufacturing nethod. Fig. 9 is a cross
sectional view explaining a barrel portion of the injector outer tube
obt ai ned BYPlte® d&Hient i evigdhu e ey aatttiay tlsde Michearky i ng

out the invention: The present, enbodi nent_is for nanufacturing an i njector

outer tubdS1 HEGHTULE fog repaim,adaineanst tha dietatdond o SRS or
exanpl e, poal ypropyl ene and a lure-taper portion 3 at the front end of a
cyl inﬁder- ay (?n%%/l’rnre 5o !a%%efWeer é’ra?pdfe"}ﬂtgction needl e is nounted and a
flange portion 4 gt e h el -pQttion f Qr ,hql di,ng by

fi nggr sl.o The fl an%‘e épﬁ(;er t'f%‘?]‘gﬁgﬁg‘é%%é eﬁr‘?fg{)?cg gli?gp%rﬁa\ﬂn%g jélqﬁe&tcjgc(}%’

portion 5. snde % hifivas %tsirqufa(sorbet é&rﬁsgfﬁﬁ%%‘}ﬁé h lthd ?Lf‘a\lafw el
portion 2 and an 1 njection trace (not depicted). 1n this enbodi nent ;" the
injector Q@Wled dftee kheSresin in the cylindrical vacant portion is
introduced with pressure into the cavity using the push pin,
the wait position of the push pin is modified in a direction
apart from the connection portion of the submarine gate, so
as to inject the molten resin, thereby compensating the
insufficient resin in the cavity. Modification of the wait
position of the push pin may be performed by mechanically
retreating the push pin in a direction apart from the
connection portion of the submarine gate or by cutting off
the tip end of the push pin.

Accordingly, there is no need of repairing the sprue
and the runner by cutting, and it is possible to easily
repair the metal mold causing insufficiency of the molten
resin to be filled. And this can prevent a case that the
metal mold itself is abandoned as a defective product. It
should be noted that when cutting off the tip end of the push
pin, even if the cutting off results in an excessive amount,
the push pin alone need be abandoned as a defective product.
As compared to the case that the entire metal mold is
abandoned as a defective product, the loss is small even 1if

the repair fails.

Moreover, the manufacturing method according the



.'produceéd by using a netal nold 11 shown in Fig. 2A. The netal nold 11
consists of a fixed nold 13 having a hole portion 12 having a shape al ong
the outer shape of the injector outer tube 1, a novable nold 14 for cl osing
the hole 12, and a core pin (core) 15 to be inserted through the novabl e
nold 14 into the hole portion 12. The hole portion 12 is provided verti cal
to a parting line 16 and the novable nold 114 IS arranged so as to cl ose

the hole portion 12 along the parting_line By the netal nold
11, the h&TESEHY |%W%§1%@%%|S€%|Wa1t4 th&nd‘ecti?é- A& Hias s
constitute .a 7 Vi t he shape ector outer. tube 1. The
cavity 17pﬂ'ér'sraa'iﬂ:é’y é 37%92’ (S’Br' rﬂ%éiﬁiﬁde“}?dﬂ'r éh 12 and

the bar o BAKAS a@fmﬁl&%ﬁr@per f””‘”?faﬁn”")”&??#ﬁr 30 & ne roar
cna o (e Al DA% 3 31% p;%eti%r o o UG ROTL 80, Yo e

| uret aper tormng por ange Fo4G g po ion % spond

to the barlgra@uw ti1Qd Znd fezfonhl eEdeASlg R Ybrta i) lked IS RIdd O 4

shown in respectiv

cylindri cit:lor\tawa.t diorttﬂé)rfe?sbm'l'ﬁﬁté Hor¥ildhd Rd Im%eé OrdHd % portion
20 and a Subnmarine gate 24 connected to an internediate portion of the

cylindri cplutaqandy RF [dafitdles HeEindd mf ithdd coaentpiadiiny thle i S

provi ded vertical to the parting line 16 and has a push pin 25 to introduce
W th presmovahles modsisn dnd laatk iinird@ucdd intsd ahd nesbective msle pin 25
waits at a predetermned wait position in the cylindrical vacant portion 21
opposi t e poxthiens,xdherdickead noldedwacta tsprivee fooneoidiny pdrd inwitgn t he
submarine gate 24. Mreover, the fixed nold 13 has a sprue 22 for guiding

t he nol t eFesddi andhjae@lagralidiv of imjnaedso branshdaaSyontthee @enual) and a
runner 23 branchrn%_fronrthe sprue 22. The runner 23 comunicates with the
submar i ne t& &oyab 'Pné‘%r?é’rﬁ fe Rjd¥r@ 1L Yo 0fe fRDATIDE 1R T&Mnect | on

portion with the ru ner by 45 degrees and i s connected to the - 12
"t er modi SRR S RRSRESE . FAORHA (A0 SPRRRREPSD A ng

the inject out t.ube 1 hy usr the netal, .,nold |rstI th hol e
portion 1 % %&N?QEﬁi? qﬁ(ﬁﬁﬁ?ﬁﬂfﬁﬂﬁ;ﬁ#ﬁ%ﬂﬁ d t he
core pin er orst t ?EY

af orenent i one cavr tatn%{liyﬂéNe lh:%nh(ll %tigln iréeg'lrhr‘?%te&] t;hr om-an | nj ectr on

the runners and the submarine gates into the respective

-

cylindrical vacant portions and via the cylindrical vacant
portions into the respective cavities. According to the
aforementioned mold, a plurality of injector outer tubes of
injectors can be simultaneously obtained by injecting a
molten resin from the sprue via the respective runners and
submarine gates into the respective cylindrical vacant
portions.

When simultaneously producing a plurality of
injector outer tubes, the molten resin amount may be
insufficient in a particular cavity among the plurality of
cavities. 1In this case, according to the manufacturing

method of the present 1nvention, for the cavity causing an



c‘apparatus (not depicted) is introduced via the sprue 22, the runner 23, and
the submarine gate 24 into the cylindrical vacant portion 21. The nolten
resin Rintroduced into the cylindrical vacant portion 21 is then

introduced into the flange form ng portion 20 and after filling the fl ange
formng portion 20, flows into the barrel form ng portion 18. The nolten
resin Ris introduced into the barrel formng portion 18 after filling the

fl ange fornig&ﬁportion. Accordingly, like a partially nolded product |a of
t he i nj eci@sWdficlepipaolteporiesin mmpurd:, @ Hasobganestrikhedabererd
al nrost uniformy al ong{the circunference of the barrel formng portion 18.

It shoul d *H€ W6tidd RoRatioRe Afarttita RUPThRIde d SHrdtiided dbfa Mireatian  or ned
the. cavi t FEEFY JFAoHc thay SOVBTLPR SH19M B e AL IR dHtS 56 Shoun
in Fig. 4, the b i 2 h I t i f | 1_.thi I th
ci rount er ST An SR ARH o Zhd e Ry el eRetY o8 the.
cylindri Cq-lnf\:ﬁ&ﬁ%ﬁqﬁr ge%@.nzjj.ng%ﬂémca{.ﬂt fere with the core pint 1, so

: g9)

that the en resin i'S unifornly introduced into the barrel

form ng portion 18, RG[e mrﬂlef%ﬁnlg%ﬂé e d1564 a/&c&tﬁir%r%é Q%h%(]j%%.%s&lif anged

So as to communicate wtht orm ng portion I on as

far as posgiint fordMiine MAted] He¥iH MhPHd e k1MMall tior & i doody agd

the cylindrical vacant portion 21 are filled with the nolten resin R™as has
been descidoped sHANE oFN IR P IRhd e PdLRdrborltdl fdfid, a boss is forned
on the surface of the flange portion 4 opposite to the barrel portion 2 by
t he nol t epolgsiethiylipenitethel.n the cylindrical vacant portion 21 by the
nolten resin Rfilled in the cylindrical vacant portion 21. The fl ange
portion 4 is used for holding by fingers when sliding a plunger (not
depicted) along the inner wall of the injector outer tube 1 and presence of
t he boss Br@S demeripidiom jofn thep dzgwdngs:h this, the boss can be cut off
when the netal nolded injector outer tube is renoved fromthe netal nold.

However, accordi nd¥% thd$HreRansRegolvertew \Fhowing Forerilgeratlon has
becone half-nolten state, as shown inEEL%. 2B, the _push pin 25 provided in

the cyli nGFeERLIe &fmn SHteTo WP AR 9y QRhainaf RY
af or ement i one it .positionds e tq proceed toward the fixed nold 13
et PRRHARArRE meeRod B e SRSV [0 e
cylindrical vacant rty | Nt 9”? i r§§§ﬂ[ into_the cavity
17. In the inject ()Fri%g'utjeﬁ% ﬁe&%%ﬂugsé)no %gadim%%vg an’ nljﬁ'éiéﬁ O?]ﬁt race (not
depi ct ed) eh@RR1RS oF thid® matii et Wi Wd O £ Xild PrbPP A dntford Ne
barrel portion 2 and - 14
Fig. 3 1s a cross sectional view explaining a
partially molded product of the injector outer tube obtained
by the manufacturing method of the present invention.

Fig. 4 is a cross sectional view about IV-IV of Fig.

Fig. 5 1s a cross sectional view explaining an
example of the manufacturing method of the present invention.
Fig. 6 i1s a cross sectional view explaining a

conventlonal manufacturing method.
Fig. 7 1s a perspective view showing gate

arrangement in the conventional manufacturing method.

- 10 -



.'the af orenenti oned boss is not formed, thereby obtaining a snooth surface.
Moreover, when the push pin 25 is made to proceed so as to introduce with
pressure the resin fromthe cylindrical vacant portion 21 into the cavity
17, it is possible to obtain an effect to prevent formation of a vacant
portion due to the insufficient resin. Mreover, as shown in Fig. 5, the
nmetal nold 11 may have the fixed nold 13 having a plurality of hole
portions 12; the novable nold 14 having a plurality of cylindrical vacant
portions 21 comuriighkt ithdShid FERS feagigonak MRy porRl 9 Fpother

respective hol e@gportions 12; and a plurality of core pins 15 to be inserted
|

into the F&&SearrARasmeRs i the, Sonyentdofaly mentfaciygipsmethind es 17.
connect ed to’ the P Heciohi GIRT POFRIRL reSi PRI RhcR ot Shcant
Phe. ol ¢ cRORSRR et RdHR Pur (il Sl B ST om the spr us

22 to Comérﬁiﬁ?‘tﬂmﬂhﬁaﬁ%ﬁ%}gﬁ&ﬁ‘g"&e%” ne gates 24. The nolten resin

Ris injecte rom the sprue e runners 23 and the submarine gates
24 respective cylindrical vacant portions 21 and cavities 17, thereby
si nul taneously obtaining injector outer tubes 1. In the netal nold for

si mul t ane@éyty mdde FHort adfry POt tHE Gnvdii@onl, there is into the into

the a plurality of producing a a case that the - 15 nolten resin Ris

insufficient in ampi tprddedt Cawddineh M FIMNamanuFattiying &avities. To
cope with this, in the manufacturing nethod according to the present

enbodi nentin feartorheutan thubsher estidwn niml tFey .- ds.i N Thédapfastomsadtfexi ent
the wait position of the push pin 25 is nodified apart fromthe connection
portion oftubee lsdismmadee fgzome Zbresampdref opaliypraonyleneramgd hdwe al t en
resin R Thus, for the anount of retreat of the wait position of the push
pi n 25 wi drecddper pontion i3at fhed front endnafe avitldndensishaped

[ ntroduceg’gi ntqQ the cylindrical vacant portion 21. Accordingl when t he

push pin PRl RArtIen, &uheFe Sndifd adtdan Reedia dsiqunteddnd ik
parting line, the amqunt of t resin intyoduced wth pressure into_the
Ravi ty 17 L8NG POIEIPR it e eak, 8] \BF (e |HARTT RUIA T ¢ hat
cavity. | §?ﬁ'ld Sg t%%_tha the.,cavity 17 wherge.the nolt resin R
becones i trlrllsou ?‘3 éD t flé'g]r? 'ex;%%‘r‘% %e‘rﬁ%aﬂﬁ gP%td'\&P a4fethea’s pq‘rba‘iﬁir%ﬁfcoﬁq t he
metal nol ¢yl 2004 ?I orm | nj i 1{% i ‘g %hgti | ector
outer tube %%elt shot?lu 6%6 no_‘)ieed ﬂtar%%'o%?gd %%1(?% eiq{r‘&n;tg)a nré) 1@ havi ng
two cavitide Lardadcdhodlitd Ty ¥ daiide 10pd A8 P MG 4 lad {ctiier
of cavities may be nore than two. In this case, a plurality of cavities may
be provi dedacedi(aldty aepiwred)he sprue 22.
In this embodiment, the 1injector outer tube 1 is

produced by using a metal mold 11 shown in Fig. 2A. The

metal mold 11 consists of a fixed mold 13 having a hole

portion 12 having a shape along the outer shape of the

injector outer tube 1, a movable mold 14 for closing the hole

12, and a core pin (core) 15 to be inserted through the

movable mold 14 into the hole portion 12. The hole portion

12 is provided vertical to a parting line 16 and the movable

mold 114 is arranged so as to close the hole portion 12 along

the parting line 16.

- 11 -



'Next, an exanple will be detailed. [Exanple] In this exanple, as shown in
Fig. 2A, by using the netal nold 11 having one hole portion 12 and one core
pin 15, - 16 an injector outer tube of 1 having a barrel portion 2 of
about 70 mm of nominal size 5 nL, was produced. In the novable nold 14 of
the metal nold 11, the cylindrical vacant portion had a dianeter 3mm and a
length 5 mm In this exanple, by using notor injection apparatus (not

depi cted), polypropylene of nelt flowindex (MFl) 20 to 30 at the cylinder
tenperature of 18BWn dhesmefadl mglebtldy frhemhdle gantdarp M a thee runner 23,
t he submarine gate 24 into the cylindrical vacant portion 21 and into the
cavity 17MOVabdge meddaddt yangk thieg coxg pime 1Hpceastituter & Qayvitghd 7and
there is a fear i ncrease of pressure |oss of the nolten resin R fl ow ng.

f
Hovever , PRVATE Hhea EBgE Gt thieed IS HOR SULRT 5805 dven(iBt® BRVHGVId ng
Fixed ol oEs % SATBEd FoaTHEE BRI o Brdvearh EHs B 15 PORF LR Wper at ed
b trol Li t he injegti del bet 0.2t d '
moni tor | g EhaHEnEEEl BT e BN RS 1 ASBe ARy SO O or
| nj ect | ON JAPRAA P ol 1035 \thls Hlr WS RASAIRY 1 dldh sy 1 ect or
outer tube 1 having a preferable outer view at rrel portion and the

| ure-taper1peigel Forminy Ddrtitm Yo A &hd ok Red tne Wirs-dxanpl e was
eval uated by a circularify nmeasurenent apparatus and it was found that as

conpar ed FQrmifYRFHIGNI18.N] aHeObatHeAl floffing RN, ttherasudd-gh
and the cylindricality was preferable. Mreover) the injection trace was
al nost i dealplezalformiagy iptiradionon 4, 0@ dhe fllange Eorudhgipdbrtdeth 120 an
ordinary injection nolding. There was no cl oudiness or gate refuse and it
was possi klorrespomdntad dheotblarnell poertdfon 2e fHihendmnecrtaper poapdem t3&, to
the barrel portion.

and the flange portion 4 shown in Fig. 1, respectively.

Moreover, the movable mold 14 has a cylindrical

vacant portion 21 communicating with the flange forming

portion 20 and a submarine gate 24 connected to an

intermediate portion of the cylindrical vacant portion 21.

The cylindrical vacant portion 21 is provided vertical to the

parting line 16 and has a push pin 25 to introduce with

pressure the resin filled inside into the cavity 17. The

push pin 25 waits at a predetermined wait position in the

cylindrical vacant portion 21 opposite to the fixed mold with

respect to the connection portion of the submarine gate 24.

Moreover, the fixed mold 13 has a sprue 22 for

gulding the molten resin injected from an 1njection apparatus

(not depicted) and a runner 23 branching from the sprue 22.

The runner 23 communicates with the submarine gate 24. The

submarine gate 24 extend below the connection portilon with

the runner 23 by 45 degrees and is connected to the



It should be noted that in this exanple, the injector outer tube 1 was
nol-ded by pol ypropyl ene. However, when a further transparency and

resi stance for high tenperature sterilization are required, it is possible
to nmold by using a synthetic resin such as pol ycarbonate and

pol yrmet hyl pentene (TPX). Mreover, instead of the submarine gate 24 opening
to the cylindrical vacant portion 21 in this exanple, it is possible to use
a submarine gate opening to the side surface of the flange form ng portion

20 or a piifiGENedR RPadaheLitdhe AYliindEgaale vaaH RPHekeR ol 18 of
e st andar d of B RSt ot R gt derom TS S b B i
ﬁyEm:' nd teSaféeSﬂ it G it et e E&eafé%é%?ifﬁ S zeed:e' o
t hi ckness(}‘llo?/‘%r%p gi%e |°ssséd£?A e‘rF n%qf]eec?f) q?yat{lﬁee msol\'ALb;HeClr(;# %%%%%e%é%%rfg

i ckness o TR a e S R S B SRS AT e e
form ng t heeddeaif I dd Q{h\?fstyt hey; af orementi oned thi ckness, it becones

difficult fromthe netal - nol d structure to enploy the submarine

gate opening to theest dea sefeee Adsider fimjwecddr ey HOrihgacefonr the
pin gate opening to the side of the barrel tormng portion 20 of the flange

form ng papparatils (Mutc@epictdE)n mimtoinddd widletlpatspiwe 22 relgeici ng
the nolten resin R fromthe side surface of the flange formng portion 18,

t he runnemrwimar Rbe and thd dulpmnine rpgtel 27olided itheotyplimitbeal ube at a
| ater step. In the case of a U shape arranged banana gate for introducing

t he nol t evaaant mRIYian thle sithe afolittan masiy K rgittraduesd tintd | theye
formng portion 18, the gate burr often remains and the gate cutting

surface | SHBHGRr IR@ant RAREIIMI2lpH ithah 1intFodyred rbat theent i on

can be used for a di sposable jnjector used as nedi cal. insfrunent. - 19
é&ange formfhg portion 20 and after éﬁlling the flange

forming portion 20, flows into the barrel forming portion 18.

The molten resin R is introduced into the barrel
forming portion 18 after filling the flange forming portion.
Accordingly, like a partially molded product la of the
injector outer tube 1 shown in Fig. 3, the flow front F can
be formed almost uniformly along the circumference of the
barrel forming portion 18. It should be noted that the
partially molded product la of Fig. 3 is formed by
intentionally reducing the amount of the molten resin R
introduced into the cavity 17 in the metal mold 11 shown in
Fig. 2A. As a result, as shown in Fig. 4, the barrel portion
2 has almost uniform wall thickness along the circumference
of the barrel portion 2.

Here, it 1s preferable that the cylindrical vacant

portion 21 do not interfere with the core pint 1, so that the

- 13 -



.'SCOPE OF CLAIMS 1. A nethod for manufacturing an outer tube of an injector,
conprising the step of injecting a nolten resin into a cavity defined by a
metal nold conprising: a fixed nold having a hole portion having a shape

al ong an outer shape of the injector outer tube consisting of a barrel
portion, a taper portion arranged at a front end of the barrel where an
injection needle is nmounted, and a flange portion arranged at a rear end of
the barrel) the fixed nold being provided vertical to a parting line

defined bjiodteBaresdd & Lshandiergd Ypdntraducsdniltg pding Brrzelovabl e nol d
[Fe i ey s PR s A3 P I B e S
R S e 230 H et e 0, RO L il R L1,
N el s e T e

runner an an 4 nternedi ate portion of the cylindrical vacant
T

portion; ten resin is injected fromthe sprue via the runner and

the submarine gat gpidi GHd G417 Gla Mara Nty P dd Qih ARFh 4l ¢ oduced via
the cylindrical vacant portion i'nto the cavity. - 20 2. The net hod

accor di ng gortdlodi M1l arehenaired ha tiettte MY 1tdiGides r duiHaigedi ovi ded
slidably along an inner wall of the cylindrical vacant portion and having a
tip end wdestrddeddaboved and tthe dlt@n ivegin Re;1d pImiified e boss
injected when the push pinis waiting at a predeterm ned wait position

whi ch is dis Gormeid ensithe curflacd iofecdthelfiladdeh poaspent 4 mppasiirheedta on
portion of the submarine gate; and when the nolten resin has becone

hal f nol t erthet dagreilh@ontdionnih bys thedmalteyr gmsddh Jb fid etk jparttheng | i ne so
as to introduce the nolten resin with pressure fromthe cylindrical_ vacant
portion i Sydikrical Macant pertiomad e dihe W%W‘bl’%ﬂﬁg@,l‘ el ithen

the nolten.resin has beconme insufficient in the cavity, the mait‘$8ﬁ;tion
t

of the pudf&i¥iidrisal dpqanty RATEAY At -apdtte f 9 PV

ti f ot b i te, tQ inj t.th | .t i th b
Conpensat (1154 HEH MEne & YIUTHY PRI TAAIRE % PURSHRE accor di ng
t f i t i t : i f
hgl 2%0???@%&%??\)?%@%%%2 t?hee%?{(egdqu#oﬁg;a% tg*eu;%ﬁ% Cg%[glrunr r |1%:éa?/1 \?acant
portions %rn(&”[plqﬁ%%rf&et he d@.‘\@tﬂﬁmjﬁld\éﬁsﬁl‘% L%lfag:}gﬁptl ve hol e portions

al ong the par I ne and comruni cating w where the flange

portions of the regpeidie/ Q] P [ IS vo&s fodiese Qe Geplutién | £e Of
cavities defined by the cores piercing the novable nolds and are introduced

into - 2lmetal molded injector outer tube is removed from the metal

mold. However, according to the present embodiment, when the
molten resin R has become half-molten state, as shown in Fig.
2B, the push pin 25 provided in the cylindrical vacant
portion 21 and is normally wailting at the aforementioned wait
position is made to proceed toward the fixed mold 13 until it
reaches the parting line 16. This makes the resin in the
cylindrical vacant portion 21 be introduced with pressure
into the cavity 17. In the injector outer tube 1 thus molded,
only an injection trace (not depicted) remains on the surface

of the flange portion 4 opposite to the barrel portion 2 and

- 14 -



.'the respective hole portions, the fixed nold has a sprue for guiding the
nol'ten resin and a plurality of runners branching fromthe sprue, the
novabl e nold has a plurality of submarine gates communicating with the
respective runners and connected to an internedi ate portion of the
respective cylindrical vacant portions, and the nolten resin is injected
fromthe sprue via the runners and the submarine gates into the respective
cylindrical vacant portions and via the cylindrical vacant portions into

t he respediey @fergmendd.oned 'h?@srré{%é’d’tae%’c?ﬂtﬁ%g therahy oRtadmiigias 1 to
4, wherein the nolten resin is one selected froma %fou consi sti ng of

pol ypropylsé}?@,thp(ﬂuféét%natb@r%ﬁ’&r' when the push pin 25 is made to

proceed so as to introduce with pressure the resin from the
cylindrical vacant portion 21 into the cavity 17, it 1is
possible to obtain an effect to prevent formation of a vacant
portion due to the insufficlent resin.

Moreover, as shown in Fig. 5, the metal mold 11 may
have the fixed mold 13 having a plurality of hole portions
12; the movable mold 14 having a plurality of cylindrical
vacant portions 21 communicating with the flange'forming
portions 20 of the respective hole portions 12; and a
plurality of core pins 15 to be inserted into the respective
holes 112, thereby forming a plurality of cavities 17. 1In
this case, the movable mold 14 has a plurality of submarine
gates 24 connected to the intermediate portion of the
respective cylindrical vacant portions 21. Moreover, the
fixed mold 11 has the sprue 22 for introducing the molten
resin R and a plurality of runners 23 branching from the
sprue 22 to communicate with the respective submarine gates
24.

The molten resin R 1s injected from the sprue 22
via the runners 23 and the submarine gates 24 into the
respective cylindrical vacant portions 21 and into the
cavities 17, thereby simultaneously obtaining a plurality of
injector outer tubes 1.

In the metal mold for simultaneously producing a

plurality of injector outer tubes 1, there 1s a case that the



. pol ynet hyl pentene. - 22
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9Lz 10%08 gl)-l 109%0& ()-8l 1ri H=10%2& () - )" 10%& (3 )" 10908 () -" 1098 () -

" 10908 () thelpusk pin gﬁowg&m@pergpu@rpceed toward the fixed mold 13

to reach the parting line, the amount of the resin introduced
with pressure into the cavity 17 is increased, thereby
compensating the insufficient resin in that cavity. It
should be noted that the cavity 17 where the molten resin R
becomes lnsufficient can be experimentally known after
production of the metal mold 11 and actually performing an
injection molding of the injector outer tube 1.

It should be noted that Fig. 5 shows the metal mold
11 having two cavities 17 arranged at right and left of the
sprue 22 but the number of cavities may be more than two. In
this case, a plurality of cavities may be provided radially
around the sprue 22.

Next, an example will be detailed.

[Example]

In this example, as shown in Fig. 2A, by using the

metal mold 11 having one hole portion 12 and one core pin 15,
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In this example, by using motor'injection apparatus
(not depicted), polypropylene of melt flow index (MFI) 20 to
30 at the cylinder temperature of 180 to 230° was injected
from the sprue 22 via the runner 23, the submarine gate 24
into the c¢ylindrical vacant portion 21 and into the cavity 17.
In the apparatus of Fig. 2A, the sprue 22 is fairly long and
there i1s a fear of increase of pressure loss of the molten
resin R flowing. However, thils increase of the pressure loss
can be prevented by providing a long nozzle in the injector
apparatus or providing heating means in the fixed mold 13 to
obtain a hot sprue.

Moreover, the push pin 25 was operated by
controlling the injection delay between 0.2 to 2 seconds
while monitoring the injection time by the pre-ejector
function of the motor injection apparatus.

As a result, it was possible to obtain an injector
outer tube 1 having a preferable outer view at barrel portion
2 and the lure-taper portion 3. The injector outer tube
obtained in this example was evaluated by a circularity
measurement apparatus and 1t was found that as compared to a
conventional injector outer tube, the circularity was high
and the cylindricality was preferable. Moreover, the

injection trace was almost identical to an 1njection trace of
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It should be noted that in thié example, the
injec;or outer tube 1 was molded by polypropylene. However,
when a further transparency and resistance for high
temperature sterilization are required, i1t is possible to
mold by using a synthetic resin such as polycarbonate and
polymethylpentene (TPX).

Moreover, instead of the submarine gate 24 opening
to the cylindrical vacant portion 21 in this example, it is
possible to use a submarine gate opening to the side surface
of the flange forming portion 20 or a pin gate opening to the
slde of the barrel forming portion 18 of the flange forming
portion 20. However, the flange portion 4 should satisfy the
standard of the thickness and shape for suppressing rolling
and capability to be connected to a syringe pump. The
thickness should be below 3 mm or not greater than 3.5 mm as
is defined by 1S07886-2 "Sterile hypodermic syringes for
single use Part 2", Which of the aforementioned thickness is
employed is determined by the size of the injector. For
example, for the injector of nominal size of 5 mL in this
example, the thickness of the flange portion should be below
3 mm.

As a result, when forming the flange portion of the

aforementioned thickness, it becomes difficult from the metal

- 18 -



.'100 100
100=&10%& ()-!3""109%&k ()-S3""10%& ()-S!IZ"10%&' ()-Z"10%% () - LMMOPRRR} A?4=
1 100=: 10908 ()-% 109%0& ()-!3"10% ) & ()-3"109%0& ()-!"10% ()-F "109%0& ()-F
RRRT@V*WAMH=11 1005/ ql0%<& ()-F !'1 1 10%88& ()-3
F10%& ()-3!"1090D& ()-9"10%& ()-9 100 100MKLXLX\ XcXdXeXf XaVK@ 1 100 10<
10< 10<=:10%& ()- S/10%& ()-F S/10%& ()-F
mold structure to employ the submarine gate opening to the
side surface of the flange forming portion 20 or the pin gate
opening to the side of the barrel forming portion 20 of the
flange forming portion 20.
Moreover, when employing the side gate for
introducing the molten resin R from the side surface of the
flange forming portion 18, the runner should be cut off from
the metal molded injector outer tube at a later step. 1In the
case of a U-shape arranged banana gate for introducing the
molten resin R from the side of the movable mold 14 of the

flange forming portion 18, the gate burr often remains and

the gate cutting surface is not preferable.
Industrial applicability:

The present invention can be used for a disposable

injector used as a medical instrument.
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SCOPE OF CLAIMS

1. A method for manufacturing an outer tube of an
injector, comprising the step of injecting a molten resin
into a cavity defined by a metal mold comprising: a fixed
mold having a hole portion having a shape along an outer
shape of the injector outer tube consisting of a barrel
portion, a taper portion arranged at a front end of the
barrel where an injection needle is mounted, and a flange
portion arranged at a rear end of the barrel, the fixed mold
being provided vertical to a parting line defined by a rear
end of the flange portion forming portion; a movable mold for
closing the hole portion along the parting line; and a core
plercing the movable mold and inserted into the hole portion,

wherein the fixed mold includes a sprue for guiding
the molten resin and a runner branching from the sprue;

the movable mold includes a cylindrical vacant
portion arranged vertical to the parting line and
communicating with a portion where the flange portion is
formed, and a submarine gate communicating with the runner
and connected to an intermediate portion of the cylindrical
vacant portion; and

the molten resin is injected from the sprue via the
runner and the submarine gate into the cylindrical vacant
portion and introduced via the c¢ylindrical vacant portion

into the cavity.
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The method according to claim 1, wherein the

metal mold includes a push pin provided slidably along an
inner wall of the cylindrical vacant portion and having a tip
end which can proceed up to the parting line; the molten
resin is injected when the push pin is waitlng at a
predetermined wait position which is at opposite side of the
fixed mold with respect to a connection portion of the
submarine gate; and when the molten resin has become half-
molten state, the push pin is made to proceed up to the

parting line so as to introduce the molten resin with

pressure from the cylindrical vacant portion into the cavity.

3. The method according to claim 2, wherein when the
molten resin has become insufficient in the cavity, the wait
position of the push pin is modified in a direction apart
from the connection portion of the submarine gate, so as to
inject the molten resin, thereby compensating the

ingufficient resin in the cavity.

4. The method according to any one of claims 1 to 3,
wherein the metal mold has: a plurality of hole portions
provided in the fixed mold; a plurality of cylindrical wvacant
portions provided in the movable mold closing the respective
hole portions along the parting line and communicating with
portions where the flange portions of the respective hole
portions are formed; and a plurality of cavities defined by

the cores piercing the movable molds and are introduced into
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the movable mold has a plurality of submarine gates
communilicating with the respective runners and connected to an
intermediate portion of the respective cylindrical wvacant
portions, and
the molten resin is injected from the sprue via the
runners and the submarine gates into the respective

cylindrical vacant portions and via the cylindrical vacant

portions into the respective cavities.

5. The method according to any one of claims 1 to 4,
wherein the molten resin is one selected from a group
consisting of polypropylene, polycarbonate, and

polymethylpentene.
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