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DESCRIPTION
METHOD OF MANUFACTURING OUTER TUBE OF INJECTOR

Technical field:
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 polyprépylene, 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
shapé of the outer shape of the injector outer tube 1. The

hole portion 12 is provided vertically on a parting line 16
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with the movable mold 14. Moreover, the core pin 15 is
adapted to pierce the movable mold 14 to be inserted into the
hole portion 12. Furthermore, a molten resin is injected
into a cavity 17 formed by the hole portion 12, the movable
mold 14, and the core pin 15. The cavity 17 consists of a
barrel forming portion 18 and a lure-taper forming portion 19
formed by the core pin 15 inserted into the hole 12 and a
flange forming portion 20 formed between the hole portion 12
and the movable mold 14.

It should be noted that in the metal mold 11, the
fixed mold 13 has a sprue, a runner, and a gate (not
depicted) for guiding a molten resin to the cavity 17.

Injection of a molten resin into the cavity 17 is
performed as follows, for example. As shown in Fig. 7A, a
plurality (three in the figure) of chip gates 31 are arranged
at the front end of the barrel forming portion 18; as shown
in Fig. 7B, a plurality (two in the figure) of chip gates 31
are arranged at the base of the lure-taper forming portion
19; or as shown in Fig. 7C, a plurality (two 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
Fig. 7C, for explanation, the barrel forming portion 18, the
lure-taper forming portion 19, the runner 23, and the gate 31
arranged inside the fixed 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.
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However, when the methods of Fig. 7A to Fig. 7C are
used, the resin is supplied from the front end side of the
core pin i4 into the cavity 17 under a high preséure and
accordingly, there is a problem that the core pin 15 is
inclined, making the thickness of the barrel portion 2 uneven.
Moreover, when the resin portions injected from the plurality
of gates 31 join in the cavity 17, a distortion may be caused,
deteriorating the circularity of the cross section of the
barrel portion 2.

Instead of the methods of Fig. 7A to Fig. 7C, there
is also a method to provide only one gate 31 at the rear end
side of the barrel forming portion 18 as shown in Fig. 8.
According to the method of Fig. 7, there is no confluence of
the injected resin in the cavity 17, and hence it is possible
to prevent the aforementioned distortion.

However, in the method of Fig. 8, when the resin
filled in the cavity proceeds along the core pin 15, the flow
front F of the resin proceeds earlier at the side where the
gate 31 is 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 is 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
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gasket made from a thermoplastic elastomer, if the
circularity is low, the gasket is creep-deformed, causing a

problem that a liquid may leak when the injector is used.

Disclosure of the invention:

It is therefore an object of the present invention
to provide a manufacturing method of an outer tube of an
injector capable of manufacturing an outer tube of an
injector having a barrel portion of uniform thickness and an
excellent circularity and preventing generation of distortion
or warp.

In order to achieve 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 piercing
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
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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
cylindrical vacant portion into the cavity.

Accordihg 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 piercing 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 is 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
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portion for forming the flange portion, the molten resin is
introduced into a portion for forming the injector outer tube
and flows from the portion for forming the flange portion
into the portion for forming the barrel front end portion.

As has been described above, the molten resin is
introduced into the barrel portion for forming the injector
outer tube after filling the portion for forming the flange
portion and accordingly, the flow front of the resin flows
uniformly along the circumferential direction of the barrel
portion. This makes a uniform wall thickness 6f the barrel
portion and prevents generation of warping.

Moreover, since the molten resin is introduced into
the cavity only from the cylindrical vacant portion, there is
no confluence with the molten resin introduced from the other
portion. Thus, it is possible to prevent generation of
distortion caused by confluence.

Moreover, the manufacturing method according the
present invention is characterized in that 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 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
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the cavity.

According to the maﬁufacturing method of the present
invention, when the molten resin has become half-molten state,
the push pin is made to proceed up to the parting line and
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 is
possible to supplement the resin amount filled in the cavity,
which in 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 is 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
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molten resin. However, when the cutting off is too much, it
is difficult to repair again and the metal mold itself should
be abandoned as a defective product.

In the manufacturing method of the present invention,
when the molten resin has become insufficient in the cavity
even after the resin in the cylindrical wvacant 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 if
the repair fails.

Moreover, the manufacturing method according the
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present invention may be such that the metal mold has: a
plurality of hole portions provided in the fixed mold; a
plurality of c¢ylindrical vacant 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
movablé molds and are introduced into the respective hole
portions, the fixed mold has a sprue for guiding the molten
resin and a plurality of runners branching from the sprue,
the movable mold has a plurality of submarine gates
communicating with the respective runners and connected to an
intermediate portion of the respective cylindrical vacant
portions, and the molten resin is injected from the sprue via
the runners and the submarine gates into the respective
cylindrical vacant portioné 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. In this case, according to the manufacturing

method of the present invention, for the cavity causing an
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insufficient molten resin amount, as has been described above,
the wait position of the push pin is changed in a direction
apart from the connection portion of the submarine gate so as
to inject the molten resin and to thereby supplement the
insufficient resin in the cavity.

In the manufacturing method according to the present
invention, the molten resin may be one selected from a group
consisting of polypropylene, polycarbonate, and

polymethylpentene.

Brief description of the drawings:

Fig. 1 is a perspective view showing a configuration
example of an outer tube of an injector obtained by the
manufacturing method of the present invention.

Fig. 2 is a cross sectional view explaining an
example of the manufacturing method of the present invention.
Fig. 3 is 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 is a cross sectional view explaining an
example of the manufacturing method of the present invention.
Fig. 6 is a cross sectional view explaining a

conventional manufacturing method.
Fig. 7 is a perspective view showing gate

arrangement in the conventional manufacturing method.
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Fig. 8 is a cross sectional view explaining another
gate arrangement in the conventional manufacturing method.

Fig. 9 is a cross sectional view explaining a barrel
portion of the injector outer tube obtained by the

conventional manufacturing method.

Best mode for carrying out the invention:

The present embodiment is for manufacturing an
injector outer tube 1 shown in Fig. 1. The injector outer
tube 1 is made from, for example, polypropylene and has a
lure-taper portion 3 at the front end of a cylinder-shaped
barrel portion 2 where a injection needle is mounted and a
flange portion 4 at the rear end of the barrel portion 2 for
holding by fingers. The flange portion 4 has an elliptical
shape having a concave portion 5 made by taking out meat on
the surface opposite to the barrel portion 2 and an injection
trace (not dépicted).

In this embodiment, the injector 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.
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By the metal mold 11, the hole portion 12, the
movable mold 14, and the core pin 15 constitute a cavity 17
having the shape of the injector outer tube 1. The cavity 17
has a barrel forming portion 18 between the hole portion 12
and the core pin 15 and has a lure-taper forming portion 19
at the front end of the barrel forming portion 18 and a
flange forming portion 20 at the rear end of the barrel
forming portion 18. The barrel forming portion 18, the lure-
taper forming portion 19, and the flange forming portion 20
correspond to the barrel portion 2, the lure-taper portion 3,
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 wvertical 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
guiding the molten resin injected from an injection 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 portion with

the runner 23 by 45 degrees and is connected to the
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intermediate portion of the cylindrical vacant portion 21.

When producing the injector outer tube 1 by using
the metal mold 11, firstly, the hole portion 12 of the fixed
mold 13 is closed by the movable mold 14 and the core pin 15
is inserted into the hole portion 12, thereby forming the
aforementioned cavity 17.

Next, a molten resin R injected from an injection
apparatus (not depicted) is introduced via the sprue 22, the
runner 23, and the submarine gate 24 into the cylindrical
vacant portion 21. The molten resin R introduced into the
cylindrical vacant portion 21 is then introduced into the
flange forming portion 20 and after filling 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 f£illing 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 is preferable that the cylindrical vacant

portion 21 do not interfere with the core pint 1, so that the
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molten resin R is uniformly introduced into the barrel
forming portion 18. For this, the cylindrical vacant portion
21 is arranged so as to communicate with the flange forming
portion 20 at a position as far as possible from the barrel
forming portion 18.

When the cavity 17 and the cylindrical vacant
portion 21 are filled with the molten resin R as has been
described above and the molteﬁ resin R is solidified, a boss
is formed on the surface of the flange portion 4 opposite to
the barrel portion 2 by the molten resin R filled in the
cylindrical vacant portion 21 by the molten resin R filled in
the cylindrical vacant portion 21. The flange 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 the boss hinders the operation.

To cope with this, the boss can be cut off when the
metal 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 waiting 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 -
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the aforementioned boss is not formed, thereby obtaining a
smooth surface. Moreover, 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 is
possible to obtain an effect to prevent formation of a vacant
portion due to the insufficient resin.

Moreover, as shown in Fig. 5, the metal mold 11 may
have the fixed mold 13 having a plurality of holevportions
12; the movable mold 14 having a plurality of cylindrical
vacant portions 21 communicating with the flangelforming
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 is 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 is a case that the
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molten resin R is insufficient in a particular cavity 17
among the plurality of cavities. To cope with this, in the
manufacturing method according to the present embodiment, for
the cavity where the molten resin R becomes insufficient, the
wait position of the push pin 25 is modified apart from the
connection portion of the submarine gate 24 when performing
injection of the molten resin R. Thus, for the amount of
retreat of the wait position of the push pin 25 with respect
to the fixed mold 13, the more molten resin R is introduced
into the cylindrical vacant portion 21. Accordingly, when
the push pin 25 is made to proceed 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 insufficient 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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an injector outer tube of 1 having a barrel portion 2 of
about 70 mm, of nominal size 5 mL, was produced. In the
movable mold 14 of the metal mold 11, the cylindrical vacant
portion had a diameter 3mm and a length 5 mm.

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 cylindrical vacant portion 21 and into the cavity 17.
In the apparatus of Fig. 2A, the sprue 22 is fairly long and
there is a fear of increase of pressure loss of the molten
resin R flowing. However, this 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 it 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 injection trace of
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a push pin used in an ordinary injection molding. There was
no cloudiness or gate refuse and it was possible to form a
smooth surface of the flange portion 4 opposite to the barrel
portion.

It should be noted that in this example, the
injector outer tube 1 was molded by polypropylene. However,
when a further transparency and resistance for high
femperature sterilization are required, it 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
side 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 1IS07886-2 "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 -
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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 metai molded injector outer tube at a later step. In 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.

- 19 -
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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 pprtion having a shape along an outer
shape of the injector outer tube consisting of a barrel
portion, a taﬁer 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
piercing 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 cylindrical vacant portion

into the cavity.

- 20 =~
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2. The méthod 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 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 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

insufficient 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 vacant
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

- 21 -
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the respective hole portions,

.the fixed mold has a sprue for guiding the molten
resin and a plurality of runners branching from the sprue,

the movable mold has a plurality of submarine gates
communicating with the respective runners and connected to an
intermediate portion of the respectiQe cylindrical vacant
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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ABSTRACT

The present invention provides a manufacturing
method for manufacturing an outer tube of an injector having
a barrel portion having an excellent circularity, while
preventing generation of distortion or warp. A molten resin
is injected into a cavity 17 of_a hetal_mold 11 including: 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 closing the hole portion 12; and a cbre 15 inserted into
the hole portion 12. A cylindrical vacant portion is
provided communicating with a flange forming portion 20 of
the hole portion 12. The molten resin R is injected from a
sprue 22 and a runner 23 via a submarine gate 24 into the
cylindrical vacant portion 21 and the molten resin R is
introduced into the cavity 17. The cylindrical vacant
portion 21 has a push pin 25. When the molten resin has
become half-molten state, the resin in the cylindrical vacant
portion is introduced with pressure into the cavity 17 by the
puSh pin 25. When the amount of the molten resin R in the
cavity 17 is insufficient, a wait position of the push pin is
moved in a direction apart from the connection portion of the
submarine gate 24, so as to inject the molten resin R and

supplement the insufficient resin in the cavity 17.
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