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(57) Abrégée/Abstract:
In an apparatus for producing a tubular body with a membrane
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forming a separating wall extending across the interior of the tubular

body, an injection mold is provided including a cylindrical hollow space corresponding to the outer wall of the tubular body and a
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(57) Abrege(suite)/Abstract(continued):

pin Is disposed In the cylindrical chamber In spaced relationship with the wall thereof so as to form a tubular passage, wherein the

pin Includes upper and lower parts which are movable relative to each other so as to form an adjustable gap between which Is In
communication circumferentially with the tubular passage.
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Abstract of the Disclosure

In an apparatus for producing a tubular body with a mem-—
brane forming a separating wall extending across the interior
of the tubularx body, an injection mold 1is provided including a
cylindrical hollow space corresponding to the outer wall of the
tubular body and a pin is disposed in the cylindrical chamberx
in spaced relationship with the wall thereof s¢ as to fo\r\’m a
tubular passage, wherein the pin includes upper and lower parts
which are movable relative to each other so as to form an ad-

justéble gap between which is in communication circumferen-

tially with the tubular passage.
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APPARATUS FOR PRODUCING A TUBULAR BODY

Background of the Invention

The invention relates to an apparatus for producing a tu-
bular bady which includes in its interior a separating wall
which extends transverse to the longitudinal axis of the tubu-
lar body. The apparatus includes an injection mold having an
opening which corresponds to the wall of the annular body and
in which pins are arranged to form a narrow annular space ir{
the opening.

Such a tubular body is used for example in the ‘medical
field in the administration of infusions. In this case, the
body is disposed on a spigot shaped part of the outlet opening
of an infusion container. ‘I'h‘e, outlet opening of the infusion
container is closed by a membrane-~like separation wall. For
the administration of ﬁhe infusion, the opening of the tubular
body facing away from the outlet Opehing is connected to a con-
duit which, at its front end, is so formed that it can pene~
trate the membrane-like separation wall whereby the closure of
the infusion container is.destroyed and the conteﬁt of the in-
fusion container flows through the tubular body into the infu-
sion line.

Since the infusion container must be tightly closed by the
tubular .body, the membrane-like separation wall must be tightly
connected to the wall of the tubular body. Furthermore, the
membrane~like separation wall must be very thin so that it can

be penetrated without great efforts. If the body would be pro-
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duced in the known way by an injection molding tool, the
membrane-like separation wall would not be thin enough to be
penetrated in a simple manner. For a melt to flow into a
gap of a molding tool in order to form such a membrane-like
separation wall, this gap would have to have a width of one

to two millimeter. However, a membrane with a thickness of

one to two millimeters cannot be penetrated easily.

For the production of the bodies, the membrane-
like separation wall i1s therefore manufactured in the known
manner by 1lnjection molding stamping wherein the thickness
of the separating wall 1s about 0.2 to 0.3 mm. The membrane
1s then installed in the interior of a small tube which is
manufactured in a conventional way for example by a tube
casting process and is connected to the tube by ultrasound
welding. This however, 1s on one hand very expensive and,
on the other hand, flaws may develop during the ultrasound
welding whereby the membrane i1s not sealingly connected to

the wall of the tubes.

It 1s therefore an aspect of the present invention
to provide an apparatus for producing a tubular body with a
thin separating wall, which can be easily pierced and which
1s sealingly disposed in the tubular body in a simple

marnriel .

Ssummary of the Invention

The invention relates to an apparatus for
producling a tubular body, which includes in its interior a
membrane forming a separating wall extending transverse to
the longitudinal axis of the tubular body, said apparatus
including an 1njection mold having a chamber corresponding
to the outer wall of the tubular body to be formed, a pin

disposed in the chamber in spaced relationship from the
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walls thereof to define with said outer walls a tubular

space, sald pln comprisling an upper part and a lower part
which are movable relative to one another during injection
molding so as to form an adjustable gap therebetween which
1s 1n communication circumferentially with the tubular
hollow space and which is adjustable when melt 1s in the

tubular hollow space and in the gap.

In an apparatus for producing a tubular body with

a membrane forming a separating wall extending across the
interior of the tubular body, an injection mold 1s provided
including a cylindrical hollow space corresponding to the
outer wall of the tubular body and a pin is disposed in the
cylindrical chamber in spaced relationship with the wall
thereof so as to form a tubular passage, wherein the pin
includes upper and lower parts which are movable relative to
each other so as to form an adjustable gap between which 1s

in communication circumferentially with the tubular passage.

234
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With the pin consisting of an upper part and a lower part

and one of the parts being axially movable, the gap which 1is

formed between the opposite front faces of the pins and Dby

which the membrane-like separation wall 1s formed, can De
changed. As a result, the gap can advantageously be set first
to be relatively wide so that the gap is completely filled dur-
ing the injection molding procedure and 1is subsequently reduced
to such an extent that the distance between the front faces of
the pin parts corresponds to the desired thickness of the mem-
brane-like separation wall. With the apparatus according to
the invention, it is therefore possible to produce the tubular
body as a single piece by 1njection mOlding with a membrane-
like separation wall which 1s as thin as desired.

With the apparatus according to the i1invention, the advan-
tages which are obtained with an i1ntegral molding of the sepa-
rating wall are combined with the advantages obtalned by injec-

tion molding stamping wherein however the tubular body and the

thin membrane are molded integrally in an advantageous manner.

This has substantial advantages for the tightness and the 1in-

tegrity of the membrane.

In a particular embodiment according to the invention, an

injection molding nozzle for introducing melt into the annular

space includes an annular nozzle outlet opening. In this way,

the melt can be introduced into the annular space 1n a very

uniform way, which 1s very advantageous for the quality of the

injection-molded body.

In another embodiment of the 1i1nvention, a tubular closure
element 1s provided for closing the nozzle outlet opening. In

this way, the admission of the melt can be controlled on the

basis of time. Therefore the nozzle opening can be left open
until the two pin parts are disposed opposite each other with

the predetermined distance corresponding to the desired thick-

ness of the membrane-like separation wall.
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In the last-mentioned embodiment, 1t 1s therefore particu-

larly advantageous 1f the control arrangement can control the

axial displacement of the movable pin part and the closure ele-

ment. It is then easily possible to close the nozzle opening
5 at an optimum point 1i1n time. For example, the nozzle opening
can be closed already shortly before the movable pin part

reaches its end position whereby the density of the injection

molding part 1s i1ncreased.

It 1s also very advantageous 1f, as 1n another embodiment
10 according to the 1nvention, a minimum distance between the pin
parts 1s adjustable. In this way, the thickness of the mem-

brane-like separation wall can be set very accurately.

n another embodiment of the 1invention, a mixing element

1s provided which at least partially surrounds the closure ele-
15 ment. With the mixing element, the melt flow is guided around

the closure element 1n such a way that it re-combines behind

the closure element without forming flow 1lines. The mixing

element must therefore provide for good mixing of the melt be-

hind the closure element.

20 This 1s achieved advantageously in that the mixing element
includes in its surface channel-like recesses for guliding the
melt along a path as predetermined by the channel-like re-

cesses. Instead of a relative large volume contiguous mass

flow, the melt 1s divided by the channel-like recesses into a

25 multitude of individual flows which converge again behind the

closure element. This results in an intense mixing of the melt
pehind the closure element, whereby no flow line can be estab-

lished.

In the last mentioned embodiment, it is advantageous if

30 the recesses forming the channels have different cross-

sections. In this way, the mass flow of the melt can further

be influenced. For example, if the cross-section is smaller in

the area where the melt is admitted than in the area of the
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confluence of the melt flows after the mixing element, the ax-
1al melt mass flow behind the closure element can be adjusted

to be just as large as the melt flow in front of the closure
element 1nspite of the longer travel distance for the melt up
to the point of confluence behind the closure element. With a

corresponding configuration of the channel-shaped depressions,

melt mass flow ring areas moving uniformly in axial direction

of the closure element are obtained. This is particularly ad-

vantageous 1n connection with annular nozzle outlet openings.
The 1nvention will become more readily apparent from the

following description of a particular embodiment of the inven-

tion on the basis of the accompanying drawings.

Brief Description of the Drawings

Fig. 1 1s a cross-sectional view of the apparatus accord-

ing to the invention,

Fig. 2 1s an exploded view of the apparatus shown in Fig.
1,

Fig. 3 shows in a section a tubular body formed according
to the invention with a membrane-like separating wall disposed
therein,

Fig. 4 1is an enlarged view of the section encircled in

Fig. 1 with the nozzle open, and

Fig. 5 1is an enlarged view of the section encircled in

Fig. 1 with the nozzle closed.

Description of a Particular Embodiment

As apparent particularly from Figures 1 and 2, an appara-
tus according to the invention comprises essentially an upper

tool half 1b and a lower tool half la. The upper tool half 1b

includes an injection nozzle 7 through which the upper part 4b
of a pin 4a, 4b extends. The injection molding nozzle 7 has an

annular nozzle outlet opening 7a, which leads to an annular
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space 16, which 1s formed in the upper tool half 1lb and which

surrounds the lower area of the injection nozzle 7. In this
way, the conduction of heat away from the lower part of the in-
jection nozzle 7 1s prevented. Furthermore, the annular space
16 extends down to the lower tool half la, where the thickness
of the annular space 16 1s reduced to a gap of about half a
millimeter. This so-called connecting gap l6a serves as a sup-
ply passage for the melt flowing to the tubular space 2 in the
lower tool half la. The body of the injection nozzle 7 is par-

tially surrounded by a heating coil 7b.

Through the lower tool half la, a stepped bore 3a, 3b ex-
tends 1n an axial direction. The diameter of the upper part 3a
of the stepped bore 3a, 3b corresponds to the outer diameter of
the annular body to be manufactured by the apparatus. The di-
ameter of the lower part 3b of the stepped bore 3a, 3b corre-
sponds to the diameter of the lower part 4a of the pin 4a, 4b.
The diameter of the lower part 4a of the pin 4a, 4b corresponds

F

at the same time to the inner diameter of the annular body 5 to

be manufactured.

The diameter of the upper part of the pin 4a, 4b corre-
sponds to the diameter of the lower part 4a of the pin 4a, 4b.

When the upper tool half 1lb is placed onto the lower tool
half the upper part 4b of the pin 4a, 4b, which is firmly con-
nected to the upper tool half 1b, extends about half way 1into
the upper part 3a of the stepped bore 3a, 3b. The lower part
4a of the pin 4a, 4b which is disposed axially movably in the
lower tool half la and is axially movable by means of a piston
14 which extends 1in an assembled state into the dead end bore
3a, 3b to such an extent that the front faces of the two pins
4a, 4b are disposed opposite each other with a small gap of
about two to three millimeter. When the piston 14 is actuated

the distance is reduced to a minimum distance of 0.2 to 0.3 mm.
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Although it is not shown in the figure, the stroke of the
piston 14 can "be so adjusted that the two end faces are dis-

posed 1in both positions opposite each other with a predeter-

mined distance.
If the upper part 4b and the lower part 4a of the pin 4a,

4b are arranged 1n the upper part 3a of the dead end bore 3a
and their end faces are disposed opposite each other in spaced
relationship, a tubular space 2 1is formed which corresponds to
the annular body 5 to be formed by the apparatus. Since the
front faces of the two pins 4a, 4b are disposed in spaced rela-
tionship a disc-like gap Z2a is formed therebetween which ex-
tends laterally to the tubular space 2. Within this disc-like

gap 2a, the membrane-like separation wall 6 of the tubular body

O to be manufactured by the apparatus 1s formed.

The upper part of pin 4a, 4b is surrounded by a tubular
closure element 9. The closure element is axially movably sup-
ported on the upper part 4b of the pin 4a. In this way, the
annular nozzle outlet opening 7a of the injection molding noz-
zle 7 and the connecting ring gap l1l6a can be closed as it is
apparent particularly from the figures 4 and 5. In F'ig. 4, the

element 9 1s in its upper position so that the annular

N

closure
nozzle outlet opening 7a is open whereby melt 8 can flow out of
the injection nozzle 7 into the annular space 16. In addition

melt 8 can flow through the connecting gap 16a into the tubular

space 2. In Fig. 5, the closure element 9 is in its lower PO~
sition whereby the annular outlet opening 7a and the connecting
gap l6éa are closed so that no melt 8 can lea out of the con-
necting gap l6a.

The diameter of the upper part 4b of the pin 4a, 4b is

somewhat reduced in the area of the stroke of the closure ele-

ment 9. In this way, a clearance space 15 is provided whereby

contact between the closure element 9 and the wall of the upper

part 4b of the pin 4a, 4b is avoided. As a result, melt mate-
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rial deposited on the surface of the upper part 4b of the pin
4a, 4b which 1s already partially plasticized will not be

shaved off the pin 4a, 4b and, consequently, not mix with the

rest of the melt 8. Mixing of such particles with the melt 8
would result 1n a noticeable reduction in quality.

As shown particularly in Fig. 4, the distance between the
two pin parts 4a, 4b 1s first so large that the disc-like gap
2a between them can be fully occupied by the melt 8. With the
connecting gap 1l6a open, the tubular space 2 is filled with
melt 8 which flows from the circumference of the annular gap 2

into the gap 2a and fully fills the gap 2a between the pins 4a,

4b. When the tubular space 2 and the disc-like gap 2a are
fully filled with melt, the lower part 4a of the pin 4a, 4b is
moved by the piston 14 toward the upper part 4b of the pin 4a,

4b, whereby the disc-like gap 2a becomes smaller and melt is

pressed out of the disc-like gap 2a. In order to permit the

melt 8 to flow out of the tubular space 2, the connecting gap

loca remains first open. If the connecting gap 16 is closed be-

fore the lower part of the pin 4a, 4b has approached the upper

part 4b of the pin 4a, 4b melt 8 can no longer flow out of the

annular gap 2 so that the melt is compressed, whereby the den-
sity of the melt and consequently of the annular body being

formed 1s 1ncreased. The minimum distance between the con-

fronting faces of the two pin parts 4a, 4b is so set that the
membrane-like separation wall 6 has a thickness of 0.2 to 0.3
mm .

The closure element 9 includes at its end remote from the
nozzle 1inlet opening 7a, a mixing element 10 in the form of a

sleeve. By means of the mixing element 10, the closure element

9 1s axially movable within the injection nozzle 7.
The sleeve-like mixing element 10 is provided at its sur-
face with channel-like recesses by which the flow path of the

melt 1s determined. The melt 8, which is conducted through a
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supply channel 12 into the interior of the injection nozzle 7,

reaches first the surface of the mixing element 10 and then

follows the path given by the channel-like depressions 11. As

a result, the melt flow 1s divided 1into a multitude of flow
lines which converge agaln at the rear end of the mixing ele-
ment 10. With the multitude of flow paths, it 1s achieved in
an advantageous way that the melt does not have any noticeable

flow lines when rejoined at the end of the mixing element.

By varying the cross-section of the recesses, an axial

melt flow at the exit end of the mixing sleeve 10 can be ob-
tained which 1s about equal the flow at the entrance end of the
mixing sleeve 10 where the supply channel 12 opens to the mix-
ing sleeve 10 inspite of the longer distance of the melt flow-

ing to the rear side of the mixing sleeve 10.
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CLAIMS:

1. An apparatus for producing a tubular body, which

includes in its interior a membrane forming a separating

wall extending transverse to the longitudinal axis of the
tubular body, said apparatus including an injection mold
having a chamber corresponding to the outer wall of the
tubular body to be formed, a pin disposed in the chamber 1in

=

spaced relationship from the walls thereof to define with

said outer walls a tubular space, said pin comprilsing an

upper part and a lower part which are movable relative to
one another during injection molding so as to form an

adjustable gap therebetween which is in communication

circumferentially with the tubular hollow space and which 1s
adjustable when melt is in the tubular hollow space and 1n

the gap.

2. An apparatus according to claim 1, whereiln an
injection molding nozzle for supplying melt to the tubular
space is provided, said injection molding nozzle having an

annular nozzle exit opening.

3. An apparatus according to claim 2, wherein the
nozzle exit opening extends to an annular hollow space which

is provided with an annular connecting gap.

4. An apparatus according to claim 3, wherein said

apparatus includes a tubular closure element for closing the

connecting gap.

5. An apparatus according to claim 4, wherein the

)

relative axial movement of the pin parts and the movement o:

the closure element are controllable.

10
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6 . An apparatus according to claim 5, wherein an

adjustable minimum distance 1s provided between the pin

parts.

7. An apparatus according to claim 4, wherein the
apparatus includes a mixing element which extends at least

partially around the closure element.

8. An apparatus according to claim 7, wherein the

mixlng element 1s provided at 1ts surface with depressions

forming channels for guiding the melt flow.

9. An apparatus according to claim 8, wherein the

~
p—

ferent cross-sections.

depressions have di:

FETHERSTONHAUGH & CO.

OTTAWA, CANADA

PATENT AGENTS

11
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