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(57) A manufacturing device of the present invention
includes an intermediate molded body mold (31) having
a first accommodating space (S1) capable of accommo-
dating a plurality of preforms (10), each preform (10) hav-
ing a mouth portion and a trunk portion; an intermediate
molded body blowing unit configured to blow gas into the
plurality of preforms (10) arranged in the first accommo-
dating space (S1) to inflate the plurality of preforms (10),
thereby manufacturing an intermediate molded body (11)

having a connection portion (12) formed by the trunk por-
tions of the plurality of preforms (10) welded to each oth-
er; a final molded body mold having a second accommo-
dating space (S2) larger than the first accommodating
space (S1); and a final molded body blowing unit config-
ured to blow gas into the intermediate molded body (11)
arranged in the second accommodating space (S2) to
inflate the intermediate molded body (11), thereby form-
ing an exterior shape of a multiple-chamber container.
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Description

Technical Field

[0001] The present invention relates to a manufactur-
ing device for a multiple-chamber container and a man-
ufacturing method of the same.

Background Art

[0002] Conventionally, multiple-chamber containers
having a plurality of chambers which can individually ac-
commodate, for example, different kinds of contents, are
known. As methods for manufacturing a multiple-cham-
ber container, for example, a method for manufacturing
one multiple-chamber container by manufacturing two
preforms by injection molding, transferring the two pre-
forms to a mold, blowing air into each of the preforms
and then bonding and connecting inflated trunk portions
of the preforms to each other is known.
[0003] In the above method, when the trunk portions
of the preforms are directly bonded to each other, the
trunk portions must be maintained in a molten state at a
high temperature and also must be welded to each other
at the same time as inflating the preforms. However,
since no means for supporting the welded surfaces is
provided in the mold, there is a case where a shape of a
connection portion including the welded surfaces is
curved into various shapes different from that as de-
signed and thus a shape of a partition wall delimiting
chambers of the multiple-chamber container collapses.
Thus, for example, a manufacturing method of Patent
Document 1 has been proposed.

Citation List

Patent Document

[0004] Patent Document 1: Japanese Utility Model
Registration No. 2568993

Summary of Invention

Problems to Be Solved

[0005] In the manufacturing method described in Pat-
ent Document 1, blow molding is performed in a state
where a partition member is inserted between the pre-
forms. Since the partition member is interposed therebe-
tween until blow molding is ended, trunk portions of the
preforms are welded to each other only at supporting
projection portions. Therefore, a welded area of the pre-
forms is reduced and thus a multiple-chamber container
manufactured by the manufacturing method tends to be
separated due to a weak bonding strength of a connec-
tion portion thereof.
[0006] Accordingly, an object of the present invention
is to provide a manufacturing device for a multiple-cham-

ber container and a manufacturing method therefor, in
which it is possible to prevent a connection portion of the
multiple-chamber container from having a shape differ-
ent from a shape as designed and also to enhance a
bonding strength of the connection portion.

Means for Solving the Problems

[0007] In order to achieve the above object, a manu-
facturing device for a multiple-chamber container of the
present invention includes:

a first mold having a first accommodating space ca-
pable of accommodating a plurality of preforms, each
preform having a mouth portion and a trunk portion;
a first blowing unit configured to blow gas into the
plurality of preforms arranged in the first accommo-
dating space to inflate the plurality of preforms, there-
by manufacturing an intermediate molded body hav-
ing a connection portion formed by the trunk portions
of the plurality of preforms welded to each other;
a second mold having a second accommodating
space larger than the first accommodating space;
and
a second blowing unit configured to blow gas into
the intermediate molded body arranged in the sec-
ond accommodating space to inflate the intermedi-
ate molded body, thereby forming an exterior shape
of the multiple-chamber container.

[0008] According to this configuration, the first mold
has the first accommodating space smaller than the sec-
ond accommodating space of the second mold for defin-
ing the exterior shape of the multiple-chamber container.
The first blowing unit inflates the preforms in the first ac-
commodating space smaller than the exterior shape of
the multiple-chamber container so that the trunk portions
of the preforms are welded to each other, thereby man-
ufacturing the intermediate molded body including the
connection portion. In the first accommodating space
smaller than the exterior shape of the multiple-chamber
container, a space, which allows a shape of the connec-
tion portion including the welded surfaces to be freely
deformed when each of the preforms is inflated, is small.
Therefore, it is possible to prevent the connection portion
connecting the inflated trunk portions with each other
from being formed in various shapes different from that
as designed. Also, the trunk portions are directly welded
to each other without a partition member or the like in-
terposed therebetween, thereby forming the connection
portion. As a result, the welded area is increased and
thus a bonding strength of the connection portion is in-
creased. The connection portion formed as described
above is difficult to be deformed and also the bonding
strength can be maintained, even while blowing is per-
formed by the second blowing unit. Therefore, according
to the above configuration, it is possible to prevent the
connection portion of the multiple-chamber container
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from having a shape different from a shape as designed
and also to enhance the bonding strength of the connec-
tion portion.
[0009] Also, in the manufacturing device for the multi-
ple-chamber container of the present invention,
a projection configured to form an exterior shape of the
connection portion may be formed on an inner wall sur-
face of the first mold which is configured to form an ex-
terior shape of the intermediate molded body.
[0010] According to this configuration, the space,
which allows the shape of the connection portion to be
freely deformed when each of the preforms is inflated in
the first accommodating space, is further reduced due to
the projection formed on the inner wall surface. There-
fore, the connection portion connecting the inflated trunk
portions to each other is further prevented from being
formed in various shapes different from that as designed.
[0011] Further, in the manufacturing device for the mul-
tiple-chamber container of the present invention,
a distal end of the projection may include a flat surface.
[0012] According to this configuration, when the pre-
forms are being inflated, it is possible to prevent scratch-
es from being generated on the connection portion even
if the inflated portions and the distal end surface of the
projection come in contact with each other.
[0013] Further, the manufacturing device for the mul-
tiple-chamber container of the present invention may fur-
ther include:

a preform manufacturing unit configured to manu-
facture the preforms by injection molding; and
an ejecting unit configured to eject the multiple-
chamber container manufactured by the second
blowing unit to an outside of the device.

[0014] According to this configuration, steps for man-
ufacturing the multiple-chamber container can be per-
formed by one manufacturing device, thereby enhancing
the efficiency in manufacturing the multiple-chamber
container.
[0015] Also, in the manufacturing device for the multi-
ple-chamber container of the present invention,
the first blowing unit may include a temperature adjusting
portion configured to adjust a temperature of the inter-
mediate molded body to a temperature at which resin
can be easily inflated.
[0016] According to this configuration, a step of man-
ufacturing the intermediate molded body and a step of
adjusting a temperature thereof can be concurrently per-
formed, thereby enhancing the manufacturing efficiency.
[0017] Further, a manufacturing method of a multiple-
chamber container of the present invention is
a method for manufacturing a multiple-chamber contain-
er using a first mold having a first accommodating space
and a second mold having a second accommodating
space larger than the first accommodating space, the
method including:

a first step of preparing a plurality of preforms, each
preform being made of resin and having a mouth
portion and a trunk portion;
a second step of manufacturing an intermediate
molded body having a connection portion formed by
the trunk portions of the plurality of preforms welded
to each other by arranging the plurality of preforms
in the first accommodating space and then blowing
gas into the plurality of preforms to inflate the plurality
of preforms; and
a third step of forming an exterior shape of the mul-
tiple-chamber container by arranging the intermedi-
ate molded body in the second accommodating
space and then blowing gas into the intermediate
molded body to inflate the intermediate molded body.

[0018] According to this process, the first mold has the
first accommodating space smaller than the second ac-
commodating space of the second mold which is config-
ured to form the exterior shape of the multiple-chamber
container. The preforms are inflated in the first accom-
modating space smaller than the exterior shape of the
multiple-chamber container by using the first mold, so
that the trunk portions of the preforms are welded to each
other and thus the connection portion is formed. In the
first accommodating space smaller than the exterior
shape of the multiple-chamber container, a space, which
allows a shape of the connection portion including the
welded surfaces to be freely deformed when each of the
preforms is inflated, is small. Therefore, it is possible to
prevent the connection portion connecting the trunk por-
tions with each other from being formed in various shapes
different from that as designed. Also, the trunk portions
are directly welded to each other without a partition mem-
ber or the like interposed therebetween, thereby forming
the connection portion. As a result, the welded area is
increased and thus a bonding strength of the connection
portion is increased. The connection portion formed as
described above is difficult to be deformed and also the
bonding strength can be maintained, even while blowing
is performed to form the exterior shape of the multiple-
chamber container. Therefore, according to the above
process, it is possible to prevent the connection portion
of the multiple-chamber container from having a shape
different from a shape as designed and also to enhance
the bonding strength of the connection portion.
[0019] Further, a method of manufacturing an interme-
diate molded body of the present invention includes:

a first step of preparing a plurality of preforms, each
preform being made of resin and having a mouth
portion and a trunk portion; and
a second step of manufacturing an intermediate
molded body having a connection portion formed by
the trunk portions of the plurality of preforms welded
to each other by using a mold having an accommo-
dating space smaller than an exterior shape of a mul-
tiple-chamber container and blowing gas into the plu-
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rality of preforms arranged in the accommodating
space to inflate the plurality of preforms.

[0020] According to this process, the preforms are in-
flated in the accommodating space smaller than the ex-
terior shape of the multiple-chamber container, so that
the trunk portions of the preforms are welded to each
other and thus the connection portion is formed. In the
accommodating space smaller than the exterior shape
of the multiple-chamber container, a space, which allows
a shape of the connection portion including the welded
surfaces to be freely deformed when each of the preforms
is inflated, is small. Therefore, it is possible to prevent
the connection portion connecting the trunk portions with
each other from being formed in various shapes different
from that as designed. Also, the trunk portions are directly
welded to each other without a partition member or the
like interposed therebetween, thereby forming the con-
nection portion. As a result, the welded area is increased
and thus a bonding strength of the connection portion is
increased. Therefore, according to the above process, it
is possible to prevent the connection portion of the inter-
mediate molded body from having a shape different from
a shape as designed and also to enhance the bonding
strength of the connection portion.

Advantageous Effects of Invention

[0021] According to the manufacturing device for the
multiple-chamber container and the manufacturing meth-
od therefor of the present invention, it is possible to pre-
vent the connection portion of the multiple-chamber con-
tainer from having a shape different from a shape as de-
signed and also to enhance the bonding strength of the
connection portion.

Brief Description of Drawings

[0022] Fig. 1 is a view showing a schematic configu-
ration of a manufacturing device for a multiple-chamber
container according to an embodiment of the present in-
vention.

(a) to (c) of Fig. 2 are cross-sectional views showing
a manufacturing part for manufacturing an interme-
diate molded body.
(a) to (c) of Fig. 3 are longitudinal-sectional views
showing the manufacturing part for manufacturing
the intermediate molded body.
(a) to (c) of Fig. 4 are cross-sectional views showing
a manufacturing part for manufacturing a final mold-
ed body.
(a) to (d) of Fig. 5 are longitudinal-sectional views
showing the manufacturing part for manufacturing
the final molded body.

[0023] Fig. 6 is a view showing an example of the mul-
tiple-chamber container.

Detailed Description of Preferred Embodiments

[0024] Hereinafter, examples of the present embodi-
ment will be described in detail with reference to the ac-
companying drawings.
[0025] As shown in Fig. 1, a manufacturing device
(manufacturing apparatus) 1 for a multiple-chamber con-
tainer is configured as a molding machine of a rotary
conveyance type, in which a conveyance region extend-
ing over 360 degrees is divided into four regions. The
manufacturing device 1 for the multiple-chamber contain-
er has a preform manufacturing part 2, an intermediate
molded body manufacturing part (intermediate molded
article manufacturing part) 3, a final molded body man-
ufacturing part (final molded article manufacturing part)
4 and a take-out part 5 in the four divided regions, re-
spectively. In a conveying direction (a direction of an ar-
row A), the intermediate molded body manufacturing part
3 is arranged downstream of the preform manufacturing
part 2, the final molded body manufacturing part 4 is ar-
ranged downstream of the intermediate molded body
manufacturing part 3, and the take-out part 5 is arranged
downstream of the final molded body manufacturing part
4. Each of parts 2 to 5 is provided with a transfer plate 8
configured to be intermittently rotated and conveyed.
[0026] The preform manufacturing part 2 is provided
with a preform manufacturing unit 21 for manufacturing
a plurality of (in the present example, two) preforms by
injection molding. The preform manufacturing unit 21 is
constituted of an injection mold (not shown), including an
outer mold, a core and the like, a mouth mold supported
on the transfer plate 8 or the like. The preform manufac-
turing unit 21 is configured to manufacture a preform
made of PET (Polyethyleneterephthalate) and including
a bottomed barrel-shaped trunk portion (bottomed barrel-
shaped body portion) and a mouth portion formed on an
opening side of the trunk portion.
[0027] The intermediate molded body manufacturing
part 3 is provided with an intermediate molded body mold
(intermediate molded article mold, an example of the first
mold) 31, an intermediate molded body blowing unit (in-
termediate molded blowing unit, an example of the first
blowing unit) 32 and the like.
[0028] The intermediate molded body mold 31 has a
first accommodating space capable of accommodating
a plurality of (in the present example, two) preforms. An
inner wall surface of the intermediate molded body mold
31 forms an exterior shape of an intermediate molded
body and also defines the first accommodating space.
The intermediate molded body blowing unit 32 is config-
ured to manufacture an intermediate molded body (inter-
mediate molded article) by blow-molding preforms. The
intermediate molded body blowing unit 32 has a temper-
ature adjusting portion 33 capable of adjusting a temper-
ature of an intermediate molded body and configured,
for example, by an annular heater, an infrared heater or
the like.
[0029] The final molded body manufacturing part (final
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molded article manufacturing part) 4 is provided with a
final molded body mold (final molded article mold, an
example of the second mold) 41, a final molded body
blowing unit (final molded article blowing unit, an example
of the second blowing unit) 42 and the like.
[0030] The final molded body mold 41 has a second
accommodating space capable of accommodating an in-
termediate molded body. The second accommodating
space has a volume larger than the first accommodating
space of the intermediate molded body mold 31. An inner
wall surface of the final molded body mold 41 forms an
exterior shape of a multiple-chamber container and also
defines the second accommodating space. The final
molded body blowing unit 42 is configured to manufac-
ture a final molded body (final molded article) having the
exterior shape of the multiple-chamber container by
blow-molding an intermediate molded body.
[0031] The take-out part 5 is provided with an ejecting
unit 51 for ejecting the manufactured final molded body
to an outside of the manufacturing device 1. The ejecting
unit 51 is configured to eject the final molded body by
opening the mouth mold configured by a pair of split
molds.
[0032] The intermediate molded body manufacturing
part 3 will be further described with reference to Figs. 2
and 3.
[0033] The first accommodating space S1 of the inter-
mediate molded body mold 31 is configured to accom-
modate two preforms 10 in the present example and is
defined by clamping a pair of intermediate molded body
split molds 31a, 31b together. For comparison, the sec-
ond accommodating space S2 formed in the final molded
body mold 41 is shown by a broken line in Fig. 2. The
first accommodating space S1 of the intermediate mold-
ed body mold 31 is formed to be smaller than the second
accommodating space S2 of the final molded body mold
41.
[0034] The intermediate molded body blowing unit 32
is configured by a mouth mold 9 supported on a transfer
plate 8 and configured to hold mouth portions of preforms
10, a blowing member (not shown) configured to be in-
serted into the preforms 10 through the mouth mold 9 in
order to blow air (an example of the gas) into the preforms
10, and the like. The intermediate molded body blowing
unit 32 (see Fig. 1) is configured to manufacture an in-
termediate molded body 11 by blowing air into two pre-
forms 10, which are juxtaposed with each other in the
first accommodating space S1, and thus inflating the pre-
forms 10. The manufactured intermediate molded body
11 has a connection portion 12 formed by trunk portions
of the two preforms 10 welded to each other at opposing
predetermined circumferential regions thereof. A thick-
ness of the connection portion 12 in a direction, along
which the preforms 10 are juxtaposed, is formed to be
thicker than a thickness of a wall of a trunk portion of the
intermediate molded body 11.
[0035] The pair of intermediate molded body split
molds 31a, 31b configuring the intermediate molded

body mold 31 includes a pair of projections 34 respec-
tively formed at opposing locations on inner wall surfaces
thereof defining the first accommodating space S1. The
projections 34 are provided to be positioned between the
two accommodated preforms 10 in the juxtaposed direc-
tion of the two preforms 10. Each of the projections 34
has a width narrower than a minimum space width w
between the two accommodated preforms 10. Also, the
projection 34 is continuously straightly formed along a
length direction of the preforms 10 accommodated in the
intermediate molded body mold 31. Further, the projec-
tion 34 has a distal end portion 34A formed in a flat sur-
face shape, and also an edge of the distal end portion
34 is machined to be rounded. When air has been blown
into the two preforms 34, the distal end portions 34A of
the projections 34 abut respectively against both end por-
tions of the connection portion 12 of the blow-molded
intermediate molded body 11.
[0036] The final molded body manufacturing part 4 will
be further described with reference to Figs. 4 and 5.
[0037] The second accommodating space S2 of the
final molded body mold 41 is configured to accommodate
the intermediate molded body 11 and is defined by clamp-
ing a pair of final molded body split molds 41a, 41b to-
gether.
[0038] The final molded body blowing unit 42 is con-
figured by a mouth mold 9 supported on a transfer plate
8 and configured to hold mouth portions of the interme-
diate molded body 11, a blowing member (not shown)
configured to be inserted into the intermediate molded
body 11 through the mouth mold 9 in order to blow air
into the intermediate molded body 11, and the like. The
final molded body blowing unit 42 (see Fig. 1) is config-
ured to manufacture a final molded body 13 by blowing
air into the intermediate molded body 11 arranged in the
second accommodating space S2 and thus inflating the
intermediate molded body 11. The manufactured final
molded body 13 has two accommodating portions 13a,
13b which are chambers separated from each other by
a connection portion 12 straightly extending in a length
direction (longitudinal direction) thereof. A thickness of
the connection portion 12 is formed to be thicker than a
thickness of a wall of a trunk portion of the final molded
body 13. Also, the inner wall surface of the final molded
body mold 41 is formed in a flat surface shape at opposing
predetermined regions 43 thereof. The regions 43 cor-
respond to locations of regions 35 formed in the inner
wall surface of the intermediate molded body mold 31.
[0039] Next, a method for manufacturing a multiple-
chamber container using the manufacturing device 1 will
be described with reference to Figs. 1 to 5.

(First Stage (Example of First Step))

[0040] In the preform manufacturing unit 21, for exam-
ple, two test tube-shaped preforms 10 having the same
structure are manufactured by injecting a thermoplastic
resin (280 to 300°C) from an injection molding machine
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into a preform molding mold, which is formed in a bot-
tomed barrel shape by a combination of the injection
mold, the mouth mold 9 and the like. When the resin is
injected, a temperature of the mold is kept cooled at ap-
proximately 15°C. The two manufactured preforms 10
are transferred to the next stage by rotating the transfer
plate 8 in a state where the preforms 10 are juxtaposed
and mouth portions thereof are held by the mouth mold
9 (see (a) of Fig. 3).
[0041] Meanwhile, although the preforms 10 each hav-
ing an independent structure are employed in the present
example, a structure in which, for example, two preforms
10 are connected to each other at mouth portions thereof
by a connection piece, which is made of the same resin
as that of the preforms, may be employed. Also, pre-
forms, which are previously separately manufactured by
a device different from the manufacturing device 1, may
be employed.

(Second Stage (Example of Second Step))

[0042] In the intermediate molded body blowing unit
32, the two transferred preforms 10 are arranged be-
tween the intermediate molded body split molds 31a, 31b
in an opened state (see (a) of Fig. 2). Subsequently, the
intermediate molded body mold 31 is clamped and then
blowing air into the two preforms 10 is started (see (b) of
Fig. 2 and (b) of Fig. 3). At this time, a temperature of the
preforms 10 is 100 to 120°C. Also, a temperature of the
intermediate molded body mold 31 is adjusted to 70 to
100°C by the temperature adjusting portion 33.
[0043] In the two preforms 10 inflated by blowing, cir-
cumferential surfaces of the preforms 10 abut against
the inner wall surface of the intermediate molded body
mold 31 and also opposing trunk portions of the preforms
10 abut against each other. Therefore, the abutted trunk
portions are welded to each other, and thus an interme-
diate molded body 11, in which a connection portion 12
formed by the welding extends in a length direction of
the preforms 10, is manufactured (see (c) of Fig. 2 and
(c) of Fig. 3). At this time, both end portions of the con-
nection portion 12 abut respectively against the projec-
tions 34 formed on the inner wall surface of the interme-
diate molded body mold 31, thereby forming an exterior
shape of the connection portion 12 (see (c) of Fig. 2). A
temperature of the manufactured intermediate molded
body 11 is maintained at approximately 100°C, at which
the resin can be easily inflated, by adjusting the temper-
ature adjusting portion 33.
[0044] The manufactured intermediate molded body
11 is removed from the intermediate molded body mold
31 and then is transferred to the next stage by rotating
the transfer plate 8 in a state where mouth portions of
the intermediate molded body 11 are held by the mouth
mold 9 (see (a) of Fig. 5).

(Third Stage (Example of Third Step))

[0045] In the final molded body blowing unit 42, the
transferred intermediate molded body 11 is arranged be-
tween the final molded body split molds 41a, 41b in an
opened state (see (a) of Fig. 4). Subsequently, the final
molded body mold 41 is clamped and then blowing air
into the intermediate molded body 11 is started (see (b)
of Fig. 4 and (b) of Fig. 5). At this time, a temperature of
the final molded body mold 41 is kept cooled at 20 to
30°C.
[0046] The intermediate molded body 11 is gradually
inflated by blowing and thus a circumferential surface of
the intermediate molded body 11 abuts against the inner
wall surface of the final molded body mold 41. Therefore,
a final molded body 13 having two accommodating por-
tions 13a, 13b with the connection portion 12 interposed
therebetween, that is, an exterior shape of a multiple-
chamber container is manufactured (see (c) of Fig. 4 and
(c) of Fig. 5). The connection portion 12 straightly extends
in a length direction of the final molded body 13, thereby
delimiting the accommodating portions 13a, 13b as in-
dependent containers.
[0047] Meanwhile, when manufacturing the final mold-
ed body 13, biaxial stretching blow molding, in which a
high pressure air is blown in a circumferential direction
(a direction of a transversal axis) and also a stretching
rod is used to stretch the intermediate molded body 11
in a length direction (a direction of a longitudinal axis),
may be performed.
[0048] The manufactured final molded body 13 is re-
moved from the final molded body mold 41 and then is
transferred to the next stage by rotating the transfer plate
8 in a state where mouth portions thereof are held by the
mouth mold9 (see (d) of Fig. 5).

(Fourth Stage)

[0049] In the ejecting unit 51, the transferred final mold-
ed body 13 is released from the mouth mold9 and then
the final molded body 13 is ejected to the outside of the
manufacturing device 1.
[0050] Due to the first to fourth stages as described
above, a multiple-chamber container 13 configured by
two accommodating portions 13a, 13b having a symmet-
ric structure as shown in Fig. 6 can be manufactured. In
the present example, the multiple-chamber container 13
is configured such that recessed portions at the middle
thereof can be squeezed. Also, middle portions 14 of
front and rear surface sides of the multiple-chamber con-
tainer 13 are formed in a flat surface shape. Further, each
of the mouth portions of the multiple-chamber container
13 has a screw thread 15 formed to allow a cap to be
removed therefrom. Each of accommodating portions
13a, 13b is capable of accommodating, for example, cos-
metics, cleanser or the like.
[0051] Meanwhile, in a conventional configuration in
which, for example, a partition member or the like is pro-
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vided to define a shape of a connection portion including
welded surfaces of preforms as designed when a plurality
of preforms are welded to each other, a contact area
between the preforms and the partition member is re-
duced. Therefore, a bonding strength of the welded por-
tion tends to be weak. Also, due to a complicated struc-
ture in which the partition member or the like is provided
in a mold, the cost of equipment is increased. Here, weld-
ing means that, for example, heated preforms are bonded
to one another in a deformable state during blow molding,
and thus does not require that the entire preforms are
molten into a complete liquid state and then are bonded
to one another.
[0052] In contrast, according to the manufacturing de-
vice and manufacturing method for the multiple-chamber
container of the present embodiment, preforms 10 are
first blow-molded by using the intermediate molded body
mold 31 having the first accommodating space S1 to
manufacture an intermediate molded body 11, and then
the intermediate molded body 11 is blow-molded by using
the final molded body mold 41 having the second accom-
modating space S2 to manufacture a final molded body
13. Thus, when the intermediate molded body 11 is man-
ufactured, a connection portion 12 is formed by directly
welding trunk portions of the preforms 10 to each other.
Therefore, it is possible to increase a welded area ther-
ebetween and thus to enhance a bonding strength of the
connection portion 12. Further, since the partition mem-
ber is not employed, structures of the molds are not com-
plicated and also the cost of equipment is reduced as
compared with the technology in which the partition mem-
ber is employed.
[0053] Also, according to the present embodiment,
when comparing sizes of the accommodating spaces of
the molds, the first accommodating space S1 is formed
to be smaller than the second accommodating space S2.
Here, in the present embodiment, assuming that a vol-
ume of the first accommodating space S1 is 1, a volume
of the second accommodating space S2 is preferably set
to be 2.5 or greater, more preferably 2.5 to 10.
[0054] If a space of the preforms 10 inflated by blowing
is increased, an amount of air to be blown and a time
required for blowing are also increased. Therefore, un-
certain factors of deforming the welded surfaces of the
preforms 10 are increased and thus a possibility that the
connection portion 12 is not formed in a shape as de-
signed is increased. In contrast, in the first accommodat-
ing space S1 smaller than the exterior shape of the mul-
tiple-chamber container, a space, which allows a shape
of the connection portion 12 including the welded surfac-
es of the preforms 10 to be freely deformed when each
of the preforms 10 is inflated, is small. Therefore, the
connection portion 12 connecting the trunk portions of
the preforms 10 to each other can be formed in a shape
as designed, for example, in a straight flat surface shape.
[0055] Further, on the inner wall surface of the inter-
mediate molded body mold 31 forming the exterior shape
of the intermediate molded body 11, the pair of projec-

tions 34 for forming the exterior shape of the connection
portion 12 of the intermediate molded body 11 is provid-
ed. The distal end portions 34A of the projections 34 are
formed in a shape of a flat surface having rounded edges,
and also the distal end portions 34A are configured to
abut against both end portions of the connection portions
12 of the preforms 10 inflated by blowing. In this way, the
connection portion 12 including the welded surfaces of
the preforms 10 is held in both directions by the pair of
projections 34, so that the space, which allows the shape
of the connection portion 12 to be freely deformed, is
further decreased. Therefore, the connection portion 12
of the preforms 10 can be formed in a shape as designed.
Further, when the preforms 10 are inflating, it is possible
to prevent scratches from being generated on the con-
nection portion 12 even if the inflating preforms 10 and
the rounded and flat distal end portions 34A of the pro-
jections 34 come in contact with each other.
[0056] Further, in the intermediate molded body mold
31, a temperature of the inner wall surface including the
projections 34 abutting against both end portions of the
connection portion 12 during blowing is adjusted to a tem-
perature (70 to 100°C), which does not cause a temper-
ature of the connection portion 12 to be decreased, by
adjusting a temperature of the temperature adjusting por-
tion 33. Therefore, it is possible to prevent the tempera-
ture of the connection portion 12 from being decreased
due to contact with the inner wall surface including the
projections 34.
[0057] Further, since the intermediate molded body 11,
which has a straight shape formed as described above
and a high bonding strength, is blow-molded in the final
molded body mold 41, a connection portion 12 of a final
molded body 13 to be finally manufactured can be also
configured such that a shape thereof is difficult to be de-
formed and a high bonding strength is maintained.
[0058] Thus, according to the present embodiment, it
is possible to prevent the connection portion of the mul-
tiple-chamber container from having a shape different
from a shape as designed and also to enhance the bond-
ing strength of the connection portion.
[0059] Also, the steps for manufacturing the multiple-
chamber container, which is from manufacturing the pre-
forms 10 until ejecting the final molded body 13, can be
performed by one manufacturing device, thereby en-
hancing the efficiency in manufacturing the multiple-
chamber container. Further, during the step of manufac-
turing the intermediate molded body 11, a temperature
of the intermediate molded body 11 can be concurrently
adjusted, so that a temperature of the intermediate mold-
ed body 11 can be adjusted in advance to a temperature
suitable to treat the intermediate molded body 11 in the
next step, thereby enhancing the efficiency in manufac-
turing the multiple-chamber container.
[0060] Meanwhile, the present invention is not limited
to the foregoing embodiments, and thus appropriate
changes, modifications and the like may be freely made
thereto. In addition, the material, shape, dimension, nu-
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merical value, form, number, arrangement location and
the like of each component of the foregoing embodiments
are arbitrary and not limited, as long as the present in-
vention can be achieved.
[0061] For example, a manufacturer manufacturing the
intermediate molded body 11 and a manufacturer man-
ufacturing the final molded body 13 may be different from
each other. In this case, the manufacturer manufacturing
the intermediate molded body 11 implements an example
of the present invention. A manufacturing device for man-
ufacturing the intermediate molded body 11 is sufficient
if at least the preform manufacturing part 2 and the inter-
mediate molded body manufacturing part 3 are equipped
therein. A method for manufacturing the intermediate
molded body 11 is sufficient if at least the steps of the
first and second stages as described above are included
therein.
[0062] Although the present invention has been de-
scribed in detail with reference to the specific embodi-
ments, it will be apparent to those skilled in the art that
various changes or modifications can be made without
departing from the spirit and scope of the present inven-
tion.
[0063] This application is based on Japanese Patent
Application No. 2015-191100 filed on September 29,
2015, the entire contents of which are incorporated here-
in by reference.

Reference Numerals List

[0064]

1: Manufacturing device for a multiple-chamber con-
tainer
10: Preform
11: Intermediate molded body
12: Connection portion
13: Final molded body
21: Preform manufacturing unit
31: Intermediate molded body mold (an example of
the first mold)
32: Intermediate molded body blowing unit (an ex-
ample of the first blowing unit)
33: Temperature adjusting portion
34: Projection
34A: Distal end portion
41: Final molded body mold (an example of the sec-
ond mold)
42: Final molded body blowing unit (an example of
the second blowing unit)
S1: First accommodating space
S2: Second accommodating space

Claims

1. A manufacturing device for a multi-chamber contain-
er, the manufacturing device comprising:

a first mold having a first accommodating space
capable of accommodating a plurality of pre-
forms, each preform having a mouth portion and
a trunk portion;
a first blowing unit configured to blow gas into
the plurality of preforms arranged in the first ac-
commodating space to inflate the plurality of pre-
forms, thereby manufacturing an intermediate
molded body having a connection portion
formed by the trunk portions of the plurality of
preforms welded to each other;
a second mold having a second accommodating
space larger than the first accommodating
space; and
a second blowing unit configured to blow gas
into the intermediate molded body arranged in
the second accommodating space to inflate the
intermediate molded body, thereby forming an
exterior shape of the multiple-chamber contain-
er.

2. The manufacturing device according to claim 1,
wherein a projection configured to form an exterior
shape of the connection portion is formed on an inner
wall surface of the first mold which is configured to
form an exterior shape of the intermediate molded
body.

3. The manufacturing device according to claim 2,
wherein a distal end of the projection includes a flat
surface.

4. The manufacturing device according to any one of
claims 1 to 3, further comprising:

a preform manufacturing unit configured to man-
ufacture the preforms by injection molding; and
an ejecting unit configured to eject the multiple-
chamber container manufactured by the second
blowing unit to an outside of the device.

5. The manufacturing device according to any one of
claims 1 to 4,
wherein the first blowing unit includes a temperature
adjusting portion configured to adjust a temperature
of the intermediate molded body to a temperature at
which resin can be easily inflated.

6. A method for manufacturing a multiple-chamber con-
tainer by using a first mold having a first accommo-
dating space and a second mold having a second
accommodating space larger than the first accom-
modating space, the method comprising:

a first step of preparing a plurality of preforms,
each preform being made of resin and having a
mouth portion and a trunk portion;
a second step of manufacturing an intermediate
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molded body having a connection portion
formed by the trunk portions of the plurality of
preforms welded to each other by arranging the
plurality of preforms in the first accommodating
space and then blowing gas into the plurality of
preforms to inflate the plurality of preforms; and
a third step of forming an exterior shape of the
multiple-chamber container by arranging the in-
termediate molded body in the second accom-
modating space and then blowing gas into the
intermediate molded body to inflate the interme-
diate molded body.

7. A method for manufacturing an intermediate molded
body, the method comprising:

a first step of preparing a plurality of preforms,
each preform being made of resin and having a
mouth portion and a trunk portion; and
a second step of manufacturing an intermediate
molded body having a connection portion
formed by the trunk portions of the plurality of
preforms welded to each other by using a mold
having an accommodating space smaller than
an exterior shape of a multiple-chamber contain-
er and blowing gas into the plurality of preforms
arranged in the accommodating space to inflate
the plurality of preforms.
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