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(57) La chaleur dégagée lors du chauffage et de la fusion
d’un corps tubulaire renfermant une résie synthetique a
forte etanchéite au gaz risque de decomposer le matériau
et de causer son moussage. La partiec en saillie d'un
troncon (3) d’une extrémite (2) d’un tel corps tubulaire
(1) est chauffée et fondue, puis elle est comprimee et
reduite en volume pour étre moul€e par compression en
un tronc¢on d’¢tanchéite (5) de la configuration voulue,
ce trongcon d’ctanchéite (5), revétant la configuration
souhaitee, presente une densite accrue.
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(57) When a tubular body containing a synthetic resin
material of a high gas-barrier quality 1s heated and fused,
heat may decompose and foam the material. A projecting
end portion (3) of an end (2) of a tubular body (1) 1s
heated and fused, and 1s compressed and diminished 1n
volume to be compression molded mto a seal portion (5)
of a desired shape whereby the seal portion (5) 1s
increased 1 density and formed 1nto a desired shape.
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Abstract

A projected end portion 3 of an end portion 2 of a tubular body 1
1S heated and fused. Then, the projected end portion 3 is pressed and
dimished in volume in a closed mold, thereby it is molded into a desired

Shape of a seal portion 5 which is increased in density.
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Title of the Invention

Method and apparatus for forming a seal portion of
tubular body of synthetic resin.
Technical Field of the Invention

The present invention relates to a method and an
apparatus for molding a seal portion of a tubular body of
synthetic resin, wherein the seal portion of the tubular body
is pressed flat, fused and sealed.

Background of the Invention

According to a prior art, a seal portion of a
tubular body of synthetic resin is formed as follows. The end
portion of the tubular body is pressed by a pair of opposed
clamps until it becomes flat. Then, the end portion projecting
from the clamps is heated and fused by a heater. Thereafter,
the end portion is pressed from front and back sides and
sealed by a sealing mold.

According to the prior art, the seal portion of a
synthetic resin made tubular body 1s formed by being pressed
with the sealing mold after being heated and fused. Therefore,
side projecting portions 4 are undesirably formed at both
sides of the seal portion 5, which 1s the lowest part of the
tubular body I (but shown as the top portion in Figures), as
shown in Fig. 15.

According to the prior art, the seal portion 1is
formed as the projecting end portion 1s pressed by the sealing
mold after being fused by the heater. Therefore, some fused
synthetic resin at the end portion of the tubular body freely

flows and comes out of the mold, forming an irregular thick
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portion as shown in Fig. 16.

Further, since the projecting side portions are
projectedly formed at both sides of the seal portion, fingers
may be hurt by them while users are using the tube.

Further, the seal portion i1s formed by the sealing
mold as described above, so that i1t 1s shaped such as shown in
Fig. 15. It 1s 1mpossible to form the seal portion on any
deslired shape such as one for example, comprising a hanger
portion for being hung on a bar.

According to the prior art, the seal portion is
formed simply by being pressed by the sealing mold after being
fused, so that the adhesive strength of the seal portion is
not firm enough. Therefore, in a case 1n which a substance
with higher viscosity 1s filled in the tube, the seal portion
would easily be torn when a user squeezes the substance out of
the tube. Then the substance may be squeezed from the torn
seal portion.

Further, when the tubular body is composed of plural
layvers of high gas-barrier quality synthetic resin, the
synthetic resin decomposes and foams by an effect of heat
while sealing the seal portion. This would cause a leak of a
substance out of the tube.

The i1nvention resolves these problems. Therefore, an
object of the invention 1s to 1increase density of the seal
portion and to form the seal portion in a desired shape.
Summary of the Invention

According to the present invention, there 1s

provided a method for forming a seal portion of a tubular body
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of synthetic resin, which comprises the process of: clamping
an end portion of a tubular body of synthetic resin flat by a
pair of clamps to form a clamped, flattened end portion of a
predetermined width and an original volume and a projecting
end portion projecting out of said clamps; heating and fusing
said projecting end portion, saild heating and fusing forming
side projecting portions of said projecting end portion
projecting outward from opposing sides of said projecting end
portion beyond said width of said clamped, flattened end
portion; bending said side projecting portions inwardly
substantially perpendicular to said clamped, flattened end
portion; and pressing said projecting end portion including
sald side projecting portions into a desired shape to form a
seal portion, while reducing a cubilc volume of said projecting
end portion to 0.65-0.80 times the original volume.

Also according to the present invention, there is
provided a method for forming a seal portion of a tubular body
of synthetic resin, which comprises the process of: clamping
an end portion of a tubular body of synthetic resin flat by a
pair of clamps to form a clamped, flattened end portion of a
predetermined width and a projecting end portion projecting
out of said clamps; heating and fusing said projecting end
portion, said heating and fusing forming side projecting
portions of said projecting end portion projecting outward
from opposing sides of said projecting end portion beyond said
width of said clamped, flattened end portion; bending said
side projecting portions inwardly substantially perpendicular

to said clamped, flattened end portion; and
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pressing sald projecting end portion including said side
projecting portions i1nto a desired shape to form a seal
portion while reducing and restricting decomposition and
foaming of said synthetic resin.

Prior to pressing the projecting end portion into
the seal portion, 1t 1s desirable that side projecting
portions are bent inside. The side projecting portions are
formed protrudely from both sides of the projecting end
portion while the projecting end portion is heated and fused.

It 1s also desirable that each of the side
projecting portions 1s bent toward each other along a line
about 0 - 0.5 mm inside from the edge of the flattened end
portion.

Also according to the present invention, there is
provided an apparatus for forming a seal portion of a tubular
body of synthetic resin which comprises: a pair of clamps,
which clamp an end portion of a tubular body of synthetic
resin flat to form a clamped, flattened end portion having a
width and a projecting end portion projecting axially from
sald clamps; a heater, which heats and fuses said projecting
end portion to form a fused projecting end portion having side
projecting portions extending outside of said clamped end
portion width; a bend means for bending said side projecting
portions toward a center of said bend means to form inwardly
bent side projecting portions; and a press mold means for
pressing sald projecting end portion including said inwardly
bent side projecting portions to form a seal portion.

The bend means may comprise an outer jig and an
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inner jig. The outer jig is capable of sliding above one of
the clamps toward the projecting end portion. The outer jig
comprises a right angled concaved mold facing the projecting
end portion. The concave mold has a width that is the same as
or slightly shorter that a width of the flattened end portion.

The inner jig is capable of sliding above the other
clamp toward the projecting end portion. The inner jig
comprises a projected mold facing the projecting end portion.
The projected mold has a width which is such that it does not
disturb the bending formation of the side projecting portions
in the concaved mold of the outer jig.

It 1s desirable that a width of the concaved mold of
the outer jig 1s less than 1 mm shorter than a width of the
flattened end portion.

The press mold means may comprise a concave jig and
a convex jJji1g. The concave jig 1s capable of sliding above one
of the clamp toward the projecting end portion. The concave
Jig comprises a concaved mold facing the projecting end
portion. The concaved mold has a width that is the same as or
slightly wider than that of the projecting end portion, which
has bent side projecting portions.

The convex jig 1s capable of sliding above the other
clamp toward the projecting end portion. The convex jig
comprises a projected mold facing the projecting end portion.
The projected mold engages with the concaved mold of the
concave 7J1g tightly so that no burr is formed while the

projecting end portion 1s pressed in the concaved mold of the

concave Jilg.
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A function of the invention is as follows.

First, the end portion of a synthetic resin made
tubular body 1s pressed flat by a pair of clamps from front
and backsides. Each clamp has a flat surface that faces the
tubular body. A projecting end portion, which is the edge
portion of the end portion of the tubular body, is projected
out of the clamps. Then, the projecting end portion

1s heated by a heater and is fused.

As the projecting end portion is fused, it becomes
so weak that it 1s bent easily. Then, the fused projecting end
portion 1is positioned 1n a mold and is pressed until the cubic
volume thereof 1s reduced to 0.65 -0.80 times the original
volume. The mold has a certain desired molding space, so that
the seal portion can be formed into a desired shape.

The seal portion i1s formed by being pressed and
reduced in volume to 0.65-0.80 times the original volume so
that the seal portion is considerably increased in density.
Therefore, the seal portion is firmly sticked and sealed.

When the tubular body 1s made of synthetic resin
having a high gas barrier such as polyamide resin, ethylene
vinyl alcohol copolymer resin and polyvinylidene chloride
system copolymer resin, such synthetic resin decomposes and
foams as the projecting end portion is heated and fused.

However, the projecting end portion is pressed by
the press mold means so hard that the foam produced in the
resin 1s reduced i1in size and number, such that the seal
portion, the final product of the projecting end portion, does

not include continuous foam.
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As the projecting end portion is heated by the
heater and is fused, a side projecting portion is formed at
each side of the projecting end portion. The width of the
projecting end portion including the side projecting portions
1s longer than that of the end portion. Therefore, before the
projecting end portion 1s pressed by the press mold means, the
side projecting portions should be bent inward. This makes it
possible to form such a seal portion that does not have any
projecting portions at its side.

The press mold means presses the projecting end

~portion after the side projecting portions are bent inward,

forming a seal portion. The press mold means reduces the
projecting end portion 1n volume to 0.65-0.80 times the
original volume and forms the seal portion. Further, the press
mold means presses the projecting end portion, and reduces the
foam, which i1s produced in the resin, in size and number. The
molding space of the press mold means should be tight so that
1t does not produce a burr around the edge of the seal
portion, and it forms the seal portion i1in a desired shape.

The reason that the projecting end portion is
reduced in volume to 0.65-0.80 times the original volume is
such that when it i1is less than 0.65 times, a burr will be
formed around the edge of the seal portion and a thickness of
the seal portion becomes too thin and the mechanical strength
of the seal portion may be weakened. On the other hand, when
it 1is more than 0.80 times the original volume, the seal
portion cannot be pressed firmly enough to stick and seal the

seal portion to be resistible agalinst any outer force.
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Brief Description of the Drawings

Fig. l(a) 1s a top view showing an end portion of a
synthetic resin made tubular body, and Fig. 1l(b) is an
elevational view thereof. Fig. 2(a) is a top view of the
tubular body shown in Fig. 1, showing that the end portion of
the tubular body being pressed flat. Fig. 2(b) 1is an
elevational view of the tubular body shown in Fig. 2(a). Fig.
3 1s an elevational view showing the end portion of the
tubular body being heated by a heater. Fig. 4(a) 1s a top view
showing the end portion as the heating process 1s almost
completed, and Fig. 4(b) 1s an elevational view thereof. Fig.
5 1s a side elevational view showing the heating process shown
in Fig. 4. Fig. 6(a) 1s a top view showling a projecting end
portion of the tubular body being bent by a bend means, and
Fig. 6(b) is an elevational view thereof. Fig. 7(a) is a top
view showing the projecting end portion being pressed by a
press mold means, and Fig. 7(b) 1s an elevational view thereof
in which a convex jig 1s excluded. Fig.8 1s an elevational
view showing a seal portion. Fig. 9 1s an enlarged sectional
side elevation view of the seal portion shown in Fig. 8. Fig.
10 1s a graph showing puncture test data of the seal portion
of a tubular body having a single layer according to the
present invention 1in comparison to the prior art. Fig. 11 is a
graph showling puncture test data of the seal portion of a
tubular body having plural layers according to the present
invention in comparison to the prior art. Fig. 12 1is a
perspective view of a piece of the tubular body used for a

tensile strength test. Fig. 13 1s a graph showing tensile

- 8 -

23939-55



10

20

CA 02164877 1999-05-19

strength test data of the seal portion of the tubular body
having a single layer according to the present invention in
comparison to the prior art. Fig. 14 is a graph showing
tensile strength test data of the seal portion of the tubular
body having plural layers according to the present invention
1in comparison to the prior art. Fig. 15 1s an elevational view
of a seal portion of a tubular body according to the prior
art. Fig. 16 18 an enlarged sectional side elevation view of
the seal portion shown in Fig. 15.
Detailed Description of Preferred Embodiments of the Invention

A preferred embodiment of the invention is described
below referring to the drawings. Fig. 1l(a) shows a top view
of a tubular body 1 of synthetic resin, and Fig. 1l(b) shows an
end portion 2 of the tubular body 1.

First, as shown in Fig. 2(a) and 2(b), the end
portion 2 of the tubular body 1 is clamped and flattened by a
pair of clamps 9 from its front and back sides, while a
projecting end portion 3 1s projected out of the clamps 9. By
this clamping, the projecting end portion 3 becomes flat.

Then, as shown in Fig. 3, the projecting end portion
3 is heated and fused by a heater 10, while the projecting end
portion is still clamped by the clamps 9. The heater 10
comprises a cover 11 that controls the radiant heat of the
heater to beam toward the projecting end portion 3.

By this heating process, the projecting end portion
3 is half fused and deformed as shown in Fig. 4 (a). Note that
a widely opened portion at a normal condition (Fig. 2(a) is

closed by elasticity of resin (Fig. 4(a)). Also, as shown in
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Fig. 4 (b), the height of the projecting end portion 3 is
shortened by 1/2 to 1/3 times, producing side projecting
portions 4 at both sides thereof extending laterally outward
beyond the width of clamped end portion 2. Further, as shown
in Fig. 5, a thickness of the projecting end portion 3
increases.

A heating temperature and a heating time of the
projecting end portion 3 by the heater 10 should be determined
depending on the property and chemical structure of synthetic
resin used. In general, the projecting end portion 3 is heated
for about 8 to 10 seconds to heat up an edge thereof to
180~250 °C.

As shown in Fig. 6, immediately after the heating
process of the projecting end portion 3 by the heater 10 is
completed, both of the side projecting portions 4 are bent
inwardly perpendicular to projecting end portion 3 by a bend
means 12.

The bend means 12 comprises an outer jig 14 and an
inner jig 13. The outer Jig 14 is capable of moving
perpendicular to the surface of the tubular body I above one
of the clamps 9. The inner 7jJig 13 1s also capable of moving
perpendicular to the tubular body 1 and it engages with the
outer jJjig 14. The outer jJi1g 14 comprises a concaved mold
portion at a front side of the jig. The width of the concaved
mold portion is the same as or slightly less (about 1 mm at
most) than that of the flattened end portion 2. The inner jig
13 comprises a projected mold portion at a front side, which

1s inserted into the concaved mold portion of the outer jig
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14. The width of the projected mold portion is sized to be
less than the width determined by subtracting doubled
thickness of the side projecting portion 4 from the width of
the concaved mold portion of the outer jig 14. As the width of
the projected mold of the inner jig 13 1s determined as
described above, the side projecting portions 4 can be bent
without being damaged.

The outer jig 14 and the inner jig 13 are both moved
toward the projecting end portion 3, which is clamped by the
clamps 9 and is fused, and the projected mold portion of the
inner jig 13 engages with the concaved mold portion of the
outer jig 14, pressing the projecting end portion 3 in between
the molds and bending the side projecting portions 4 inwardly
toward a center of the mold until the side projecting portions
4 are substantially perpendicular to the flattened end portion
3.

The i1nner jig 13 and the outer jig 14 are both
cooled prior to the bending process. A time required for this
bending process 1s only 0.2~0.3 seconds. As shown in Fig.
6(a), 1t 1s arranged that only the side projecting portions 4
make actual contact with the inner jig 13 and the outer jig
14. Further, it 1s arranged that the side projecting portions
are pressed and bent along a line that 1s 0-0.5 mm inside from
an edge of the flattened end portion 2.

Such an arrangement as described above 1is performed
to maintain the side projecting portions 4 in a bent position
until the projecting end portion 3 1s carried into a press

mold means 15. To smoothly i1nsert the projecting end portion 3
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into a mold of a concave jig 17 of the press mold means 15, it
is desired that the side projecting portions 4 keep their
positions in a bent posture.

That 1s, 1t 1s arranged that only the side
projecting portions 4 make direct contact with the cooled bend
means 12, while the remaining portion of the projecting end
portion 3 does not, to cool and solidify only the surface of
the side projecting portions 4 in order to keep the side
projecting portions 4 in bent positions temporarily. By doing
so, at the time the end portion 3 1s carried into the press
mold means 15, the side projecting portions 4 are again fused
effected by heat of a portion surrounding the side projecting
portions, so that the projecting end portion 3 is smoothly
placed i1nto the press mold means 15 and is easily molded.

As shown 1in Fig. 7, the projecting end portion 3
comprising the side projecting portions 4 at both sides
thereof at bent positions 1s quickly molded into a desired
seal portion 5 by the press mold means 15.

The press mold means 15 comprises a concave jig 17
and a convex jig 16. The concave jig 17 is positioned above
one of the clamps 9 and 1is capable of sliding perpendicular to
the tubular body 1. Ji1g 17 comprises a depressed mold at its
front side that faces the projecting end portion 3. The width
of the depressed mold 1s the same as or slightly wider than
that of the projecting end portion 3, which comprises the side
projecting portions 4 1n bent positions. However, the width of
the depressed mold 1s never wider than that of the peripheral

edge of end portion 2 in the flat, clamped posture. The convex
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Jig 16 1s positioned above the other clamp 9 and is capable of
sliding toward the concave jJig 17. Convex Jig 16 comprises a
projected mold at its front side, which tightly engages into
the depressed mold of the concave jig 17. Therefore, no burrs
are made around the edge of the seal portion 5 in the
depressed mold of the concave jig 17 when the projecting end
portion 3 is molded 1nto the seal portion 5.

According to an embodiment shown in Fig. 7, the
width of the depressed mold of the concave ji1ig 17 and the
projected mold of the convex jig 16 is the same as the width
of the flatly pressed end portion 2. The depressed mold of the
concave jig 17 comprises round surfaces at top corners thereof
as shown in Fig. 7(b). Further, the width of the depressed
mold of the concave jig 17 1s arranged slightly wider than
that of the projecting end portion 3, comprising side
projecting 12 portions 4, so that the projecting end portion 3
can be smoothly put into the depressed mold of the concave jig
17.

The projecting end portion 3 1s positioned in
between the concave jig 17 and the convex jig 16, and both
jigs 17, 16 slide toward the projecting end portion 3. The
projecting end portion 3 1s then pushed i1nto the depressed
mold of the concave jig 17 by the projected mold of the convex
jig 16. It 1s pressed by the molds by a force of about 30 Kgf,
while being cooled by the jigs 17, 16, and 1s formed into a
seal portion 5.

The projecting end portion 3 1s press molded by the

press mold means 15 for about 0.5 seconds and 1s molded into
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the seal portion 5. At the same time, 1t 1s cooled by press
mold means 15 to about 60°C~80°C after the seal portion 5 1is
released from the press mold means 15, it 1s further cooled
down to the atmosphere temperature, such as by air.

Fig. 8 shows a seal portion 5 formed by the press
mold means 15. The width of the seal portions 5 i1s the same as
that of the end portion 2, making continuous smooth lines at
both sides of the tubular body 1. Both corners of the seal
portion 5 are rounded and the top edge thereof 1s straight and
smooth.

Fig. 9 shows an enlarged sectional view of a seal
portion 5 of a tubular body 1 molded according to the
invention. The tubular body I 1s composed of an i1nner lavyer 6
and an outer layer 8, both made of low density polyethylene
resin, and a middle layer 7 positioned 1in between the inner
layer 6 and the outer layer 8. The middle layer 7 1s made of
ethylene vinyl alcohol copolymer resin. In between each layer
6, 7, 8, an adhesive layer is fixed (not shown in Fig. 9).
Fig. 16 shows a seal portion 5 of a tubular body 1 according
to the prior art, in which the seal portion 5 1s formed by
being pressed in an open space. Compared to the seal portion 5
according to the prior art shown 1n Fig. 16, the seal portion
5 according to the present invention shown in Fig. 9 comprises
considerably less area in sectional view, since 1t 1s pressed
and molded in a closed mold space. Therefore, the-density of
the seal portion 5 is much higher than that of the prior art.

Figs. 10 to 14 show test data comparing the strength

of the seal portion 5 of tubular bodies I according to the
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present invention and the prior art. Fig. 10 shows puncture
test data which was performed with a type of tubular body 1
which composes a single layer made of low-density polyethylene
resin. One hundred test pieces of the seal portion 5 according
to the present invention and the same number of that of the
prior art are used in the test. The line (a) 1indicates
puncture test data of the seal portion 5 according to the
present invention, and the line (a’) 1indicates that of the
prior art. As the line (a) shows, none out of one hundred seal
portions 5 punctured. On the other hand, as the line (a’)
shows, some of the prior art seal portions punctured. It was
found that the seal portion 5 according to the present
invention is improved in strength (about 30%) compared to that
of the prior art.

Fig. 11 shows another puncture test data comparing
strength of the seal portion 5 according to the present
invention and the prior art. One hundred test pieces of each,
two hundreds in total, are used 1n the test. A type of tubular
body used in this test is composed of a plural number of
layers. The line (a) indicates the strength feature of the
present invention and the line (a’) indicates that of the
prior art. It is clear from this test data that the strength
of the seal portion 5 according to the present invention 1s
considerably improved compared to that of the prior art. As
the line (a) shows, among the pieces (seal portions 5)
according to the present invention, a very small number
thereof punctured. The reason 1is supposed that an inner layer

6 happened to include an uneven portion in thickness, and
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stress concentrated to the thinner portion.

Fig. 13 and 14 show test data 1n tensile strength of
the seal portion 5 according to the present invention and the
prior art. The tests were performed using pleces 1’ shown in
Fig. 12. Each piece 1’ 1s prepared by cutting the seal portion
5 of a tubular body into 15 mm length and width. The tensile
strength test was performed by pulling the piece 1’ 1in the
arrowhead directions with 300 mm/min of tensile speed. Fig. 13
shows the test data performed with pieces 1’ composed of a
single layer. Fig. 14 shows the test data done with pieces 1’
composed of plural layers. The line (b) indicates the feature
of tensile strength of the pileces 1’ according to the present
invention, and the line (b’) indicates that of the prior art.
According to those test data, 1t 1s evident that the tensile
strength of the seal portion 5 according to the present
invention is considerably improved compared to that of the
prior art.

According to the invention, the fused projecting end
portion is placed into a mold of the press mold means and 1is
formed into a seal portion, so that the seal portion of a
tubular body can be formed into any desired shape.

The projecting end portion 1s pressed in a closed
mold space, so that a cubic volume thereof decreases and
density thereof increases, and that a mechanical strength of
the seal portion improves. Further, by being pressed 1in the
closed space, an adhesive strength of the seal portion
increases, forming the seal portion having a firm adhesive

strength. In case a tubular body 1s composed of plural layers
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including a gas barrier layer, the layer decomposes and foams
caused by heat.

However, the layer 1is firmly pressed, so that the
foam 1s prevented from being grown into enlarged continuous
foam. Also, decreased adhesive strength of the seal portion
caused by the enlarged continuous foam 1s prevented, and
substance in the tubular body does not leak through the foam.

Therefore, according to the invention, high quality tubes can

be provided. ﬁ
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THE EMBODIMENTS OF THE INVENTION IN WHICH AN EXCLUSIVE

PROPERTY OR PRIVILEGE IS CLAIMED ARE DEFINED AS FOLLOWS:

1. A method for forming a seal portion of a tubular
body of synthetic resin, which comprises the process of:

clamping an end portion of a tubular body of synthetic
resin flat by a pair of clamps to form a clamped, flattened
end portion of a predetermined width and an original volume
and a projecting end portion projecting out of said clamps;

heating and fusing said projecting end portion, said
heating and fusing forming side projecting portions of said
projecting end portion projecting outward from opposing sides
of said projecting end portion beyond said width of said
clamped, flattened end portion;

bending said side projecting portions i1nwardly
substantially perpendicular to said clamped, flattened end
portion; and

pressing said projecting end portion including said side
projecting portions into a desired shape to form a seal
portion, while reducing a cubic volume of said projecting end

portion to 0.65-0.80 times the original wvolume.

2 . The method for forming a seal portion of a tubular
body of synthetic resin claimed 1in claim 1, wherein,

each of said side projecting portions in bent along an
axial imaginary line about 0-0.5 mm inside a peripheral edge

of said clamped, flattened end portion.

23939-55

+ £1 o b MM A LN I A Ao AN AN S S LA I A A AT Pt AL ML NG LALLM A A DI A LML Lalh W FAACAARTI R TS V- RN AIELLL A T LTI LA AR U AR A M HA A RO AR SR S VAL AL AN CAMARIIHN G o £ B G - ARCEMLMICTRMPE M S A S USRI A, L Ut A SR LE LM e LI A M AR NI T TR ST G N 1 CLr Ll PR M ST £ o ¢



T RN AL L A

CA 02164877 1999-05-19

3. A method for forming a seal portion of a tubular
body of synthetic resin, which comprises the process of:

clamping an end portion of a tubular body of synthetic
resin flat by a pair of clamps to form a clamped, flattened
end portion of a predetermined width and a projecting end
portion projecting out of said clamps;

heating and fusing said projecting end portion, said
heating and fusing forming side projecting portions of said
projecting end portion projecting outward from opposing sides
of said projecting end portion beyond said width of said
clamped, flattened end portion;

bending said side projecting portions inwardly
substantially perpendicular to said clamped, flattened end
portion; and

pressing said projecting end portion including said side
projecting portions into a desired shape to form a seal
portion while reducing and restricting decomposition and

foaming of said synthetic resin.

4 The method for forming a seal portion of a tubular

body of the synthetic resin claimed in claim 3, wherein,
each of said side projecting portions 1s bent along an

axlial imaginary line about 0-0.5 mm 1inside a peripheral edge

of said clamped, flattened end portion.

5. An apparatus for forming a seal portion of a tubular

body of synthetic resin which comprises:

- 19 -
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a palr of clamps, which clamp an end portion of a tubular
body of synthetic resin flat to form a clamped, flattened end
portion having a width and a projecting end portion projecting
axially from said clamps;

a heater, which heats and fuses said projecting end
portion to form a fused projecting end portion having side
projecting portions extending outside of said clamped end
portion width;

a bend means for bending said side projecting portions
toward a center of said bend means to form inwardly bent side
projecting portions; and

a press mold means for pressing sald projecting end
portion including said inwardly bent side projecting portions

to form a seal portion.

6. An apparatus for forming a seal portion of a tubular
body of synthetic resin as claimed in claim 5, wherein,

said bend means comprises an outer jig and an inner 7jig,

sald outer jig 1is capable of sliding above one of said
clamps toward said projecting end portion, said outer jig
comprises a right angled concaved mold facing said projecting
end portion, said concaved mold has a width which 1is
substantially the same as a width of said flattened end
portion,

said inner jig is capable of sliding above another of
said clamps toward salid projecting end portion, said inner Jjig
comprises a projected mold facing said projecting end portion,

said projecting mold has a width such that it does not disturb

- 20 -
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concaved mold of said outer jig.

7. An apparatus for forming a seal portion of a tubular
body of synthetic resin as claimed in claim 6, wherein, said
width of said concaved mold of said outer jig is less than 1

mm shorter than said width of said clamped, flattened end

portion.

8 . An apparatus for forming a seal portion of a tubular
body of synthetic resin as claimed 1n claim 5, wherein,

sald press mold means comprises a concave Jjig and a
convex 7J19g,

said concave jig 1s capable of sliding above one of said
clamps toward said projecting end portion, said concave Jlg
comprises a concaved mold facing said projecting end portion,
said concaved mold has a width which 1s substantially the same
as said projecting end portion comprising sald bent sgide
projecting portions,

said convex jig is capable of sliding above another of
said clamps toward said projecting end portion, said convex
jig comprises a projected mold facing said projecting end
portion, and said projected mold engages with said concaved
mold of said concave jig such that no burr is formed when the
projecting end portion is pressed in said concaved mold of

said concaved jig.

FETHERSTONHAUGH & CO.
OTTAWA, CANADA

PATENT AGENTS
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