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(57) ABSTRACT 

A packaging machine comprises a ?lling device 13 for 
?lling a tube T of packaging material having an open upper 
end and a closed loWer end With contents in a predetermined 
amount at a time, and a device 14 for forming containers C 
by sealing and cutting the ?lled tube T transversely thereof 
into a length corresponding to one container at a time. The 
amount of contents to be ?lled into the container and the 
capacity of the container are so determined that the capacity 
is greater than the amount of contents to be ?lled. 
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PACKAGING MACHINE 

BACKGROUND OF THE INVENTION 

[0001] The present invention relates to packaging 
machines for producing containers, for example, from a Web 
of packaging material, With liquid food or like contents 
accommodated in the containers. 

[0002] Packaging machines are already knoWn Which are 
adapted to form a Web of packaging material into a tube 
having a closed loWer end, ?ll liquid contents into the tube 
With the liquid level held at a speci?ed level, transport the 
?lled tube a distance at a time Which distance corresponds to 
the length of one container, seal and cut the tube transversely 
thereof to form a pilloWlike container, and eventually form 
the container into a rectangular parallelepipedal completed 
container, the tube being sealed and cut under the liquid 
level. 

[0003] The conventional packaging machine Wherein the 
tube is sealed and cut under the liquid level is likely to 
produce faulty seals if the contents contain a ?brous material 
or the like since such a material Will be present at the portion 
to be sealed as an extraneous matter. Further When the 
contents have a relatively high temperature of about 65 to 
about 85° C., the portion sealed under the liquid level Will 
not be fully cooled to become faulty. In the case Where the 
contents ?lling the container contain ingredients Which are 
likely to settle, it is desirable to shake the container to 
eliminate the deposit When so required. HoWever, if the tube 
is sealed under the liquid level, the container is ?lled up With 
the contents and encounters dif?culty in eliminating the 
deposit by shaking. 

SUMMARY OF THE INVENTION 

[0004] An object of the present invention is to overcome 
the above problems and to provide a packaging machine 
Which is adapted to produce containers Without permitting 
extraneous matter to be present in the portion to be sealed 
While permitting the sealed portion to be fully cooled to 
eliminate faulty seals, the containers being further shakable 
to eliminate settling of ingredients. 

[0005] The present invention provides a packaging 
machine comprising a ?lling device for ?lling a tube of 
packaging material having an open upper end and a closed 
loWer end With contents in a predetermined amount at a 
time, and a device for forming containers by sealing and 
cutting the ?lled tube transversely thereof into a length 
corresponding to one container at a time, the amount of 
contents to be ?lled into the container and the capacity of the 
container being so determined that the capacity is greater 
than the amount of contents to be ?lled. 

[0006] With the packaging machine of the present inven 
tion, the amount of contents to be ?lled into the container 
and the capacity of the container are so determined that the 
capacity is greater than the amount of contents to be ?lled, 
so that the container is sealed at a position above the level 
of the contents Within the container. This eliminates the 
likelihood that the contents Will be in contact With the 
portion to be sealed, rendering the sealed portion free from 
extraneous matter, While the sealed portion can be ef?ciently 
cooled Without being in?uenced by the temperature of the 
contents. These features eliminate faulty seals. Since the 
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container is sealed With air remaining therein, the sealed 
container has an air layer therein. Because of the presence of 
the air layer, the container can be shaken to obviate the 
settling of ingredients. 

[0007] The tube can be reliably ?lled With the contents in 
a speci?ed amount at a time When the ?lling device com 
prises a ?lling pipe having the tube ?tted therearound, a 
metering cylinder connected to the ?lling pipe, and an 
upstream check valve and a doWnstream check valve dis 
posed upstream and doWnstream from the metering cylinder 
respectively. 
[0008] When the ?lling pipe is provided at a loWer end 
thereof With a discharge opening positioned in the vicinity of 
the loWer end of the tube, and if the discharge opening is 
adapted to be opened and closed by the doWnstream check 
valve, the discharge opening can be reliably opened and 
closed by the doWnstream check valve to meter the contents 
more accurately, and can also be prevented from dripping. 

[0009] When the tube has the open upper end positioned 
Within a chamber, and if the chamber is held at a positive 
internal pressure, the container can be sealed While being 
held at a positive internal pressure. If the internal pressure of 
the container is insuf?cient, the container, Which is circular 
in cross section When to be shaped to a rectangular or square 
form in cross section (see FIG. 2) before sealing, Will not 
alWays be so shaped properly, Whereas since the interior of 
the container is held at a positive pressure When to be sealed, 
the container can be accurately shaped to the desired form. 

[0010] Preferably, the chamber has a bloWer connected 
thereto and is provided With a pressure relief valve. 

[0011] The ?lling device may comprise a metering cylin 
der having therein a piston, Which is connected by a rod to 
an eccentric Wheel mounted on an output shaft of a motor. 
The amount of contents to be ?lled into the container is then 
variable by altering the radius of gyration of the eccentric 
Wheel. 

[0012] The forming device has sealing jaWs openable and 
closable and movable upWard and doWnWard With the tube 
positioned therebetWeen, and the capacity of the container is 
variable by altering the stroke of the sealing jaWs. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0013] FIG. 1 is a diagram schematically shoWing the 
construction of a packaging machine embodying the inven 
tion; and 

[0014] FIG. 2 is a diagram for illustrating the sealing 
operation to be performed by the packaging machine. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

[0015] An embodiment of the invention Will be described 
beloW With reference to the draWings. 

[0016] FIG. 1 shoWs a packaging machine, Which com 
prises an aseptic chamber 11 for guiding thereinto a Web W 
of packaging material Which is made of a paper-base lami 
nate having a thermoplastic resin layer over each of its 
opposite surfaces, a tube forming device 12 for forming the 
Web W into a tube T Within the aseptic chamber 11, a ?lling 
device 13 for ?lling the tube T With contents, and an 
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uncompleted container forming device 14 for sealing and 
cutting the ?lled tube T transversely thereof While transport 
ing the tube T a distance at a time Which distance corre 
sponds to the length of one container to form a pilloWlike 
uncompleted container C. 

[0017] The container C formed by the device 14 is even 
tually made into a rectangular parallelepipedal completed 
container by an unillustrated completed container forming 
device. 

[0018] The aseptic chamber 11 comprises a side compart 
ment 21, main compartment 22 and loWer compartment 23. 

[0019] The side compartment 21 has a bottom Wall pro 
vided With a Web inlet 31. The side compartment 21 is 
separated from the main compartment 22 by a partition Wall 
having a Web hole 32 formed therein. The hole is provided 
With seal means 33. The loWer compartment 23 is separated 
from the main compartment 22 by a partition Wall having a 
tube hole 34 formed therein. This hole 34 is also provided 
With seal means 35. The loWer compartment 23 has a bottom 
Wall provided With a tube outlet 36. 

[0020] The Web W is passed through the Web inlet 31 and 
led through the Web hole 32 into the main compartment 22, 
in Which the Web is formed into the tube T, Which is guided 
through the tube hole 34 into the loWer chamber 23 and led 
out of the aseptic chamber 11 through the tube outlet 36. The 
tube T has a loWer end Which is guided to the uncompleted 
container forming device 14. 

[0021] The main compartment 22 has connected thereto an 
outlet end of an aseptic air supply pipe 41. The pipe 41 has 
the other end connected to the outlet of a bloWer 42. A dust 
collecting ?lter 43 is connected to the inlet of the bloWer 42. 
The air supply pipe 41 is provided With a HEPA ?lter 44. The 
main compartment 22 has a top Wall provided With a 
pressure relief valve 45. 

[0022] The air forced out from the bloWer 42 is led 
through the HEPA ?lter 44 to the main compartment 22, 
Whereby the interior of the main compartment 22 is held at 
a positive pressure of 0.05 to 0.1 kgf/cm2. 

[0023] The tube forming device 12 comprises a plurality 
of guide rollers 51 for progressively lapping opposite side 
edge portions of the Web W over each other, and unillus 
trated means for sealing the resulting lap of the Web W. 

[0024] The ?lling device 13 has a vertical ?lling pipe 62 
having the tube T ?tted therearound and provided With a 
discharge opening 61 at its loWer end. The ?lling pipe 62 
eXtends doWnWard from the midportion of height of the 
main compartment 22 through the loWer compartment 23 
and is projected outWard to beloW the compartment 23. The 
discharge opening 61 is positioned in the vicinity of the 
loWer end of the tube T. The opening 61 is provided With a 
doWnstream check valve 63. 

[0025] Connected to the upper end of the ?lling pipe 62 is 
an end of horiZontal portion of an L-shaped connecting pipe 
64 extending from outside the main compartment 22. The 
connecting pipe 64 has an upper end connected to a ?lling 
liquid tank 65. A ?lling liquid supply pipe 66 is connected 
to the side Wall of the tank 65 in the vicinity of its loWer end, 
With an inlet valve 67 provided betWeen the pipe 66 and the 
tank 65. The tank 65 has a top Wall provided With a level 
gauge 68. 
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[0026] A metering cylinder 71 is connected to an inter 
mediate portion of the connecting pipe 64. The metering 
cylinder 71 has a piston 72 accommodated therein. The 
piston 72 is connected by a rod 75 to an eccentric Wheel 74 
mounted on the output shaft of a motor 73. An upstream 
check valve 76 is disposed upstream from and immediately 
adjacent to the metering cylinder 71. 

[0027] When the piston 72 is moved leftWard in FIG. 1, 
the liquid to be ?lled is caused to How into the metering 
cylinder via the upstream check valve 76. When the piston 
72 is moved rightWard, the liquid ?oWs out of the cylinder 
71 in an amount corresponding to the stroke of the piston 72, 
With the upstream check valve 76 held closed. A quantity of 
the liquid corresponding to the amount of out?oW from the 
cylinder 71 pushes the doWnstream check valve 63 open to 
How out of the discharge opening 61. 

[0028] The stroke of the piston 72 is altered by varying the 
radius of gyration of the eccentric Wheel 74, Whereby the 
amount of liquid to be discharged from the metering cylinder 
71 is varied. 

[0029] The uncompleted container forming device 14 has 
tWo pairs of sealing jaWs 81 Which are openably and 
closably arranged With the tube T positioned therebetWeen 
for heat-sealing the tube T transversely thereof. Each pair of 
sealing jaWs 81 are moved upWard and doWnWard With a 
stroke corresponding to the length of one container, closed 
by the doWnWard stroke and opened by the upWard stroke. 
The stroke of each pair of sealing jaWs 81 provides an 
amount of feed corresponding to the length of one container. 
One of each pair of sealing jaWs 81 is provided With an 
unillustrated cutter, and the seal portion is cut at the mid 
portion of its Width by the cutter, Whereby a portion of the 
tube T corresponding to one container is cut off. The content 
of the container is variable by altering the stroke of each 
sealing jaWs 81. 

[0030] Every time a speci?ed amount of liquid is ?lled 
into the tube T from the discharge opening 61, the pairs of 
sealing jaWs 81 are moved up and doWn to open and close. 

[0031] The capacity of the container cut off and the 
amount of liquid to be discharged from the discharge open 
ing 61 in one cycle and to be ?lled are so determined that the 
capacity is greater than the amount of liquid to be ?lled. This 
is a noteWorthy feature. For eXample, if the amount of liquid 
to be ?lled is 180 cc, the capacity is 200 cc. 

[0032] FIG. 2 shoWs one pair of sealing jaWs 81 operated 
for sealing in the preceding cycle are shoWn at a loWer 
position, and the other pair of sealing jaWs 81 operated for 
sealing in the current cycle are shoWn at the upper position. 
Each pair of sealing jaWs 81 are provided With volume ?aps 
91. After sealing in the preceding cycle and before sealing 
in the current cycle, the volume ?aps 91 hold the container 
C therebetWeen at opposite sides thereof, Whereby the 
container C, Which is circular in cross section, is shaped to 
a rectangular or square form in cross section. If the pressure 
of the container C is insufficient, the container C Will not be 
brought into intimate contact With the volume ?aps 91 and 
is likely to be shaped improperly, Whereas the internal 
pressure of the chamber 11 acting on the container C 
obviates this likelihood. 

[0033] Furthermore, the position Where the upper sealing 
jaWs 81 seal the tube T is above the level of the liquid L 
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?lling the tube T, such that the tube portion to be sealed is 
held out of contact With the liquid L. 

[0034] The container C forrned further has in its interior a 
head space A ?lled With air of positive pressure. This is a 
favorable condition for ?nishing the container C to an 
eventual form by the subsequent step. 

[0035] When the container is shaken, the settling matter 
within the container is readily diffused through the liquid 
therein. 

[0036] The aseptic chamber 11 need not alWays be aseptic 
but may be so constructed as to hold a clean atmosphere of 
positive pressure therein. 

What is claimed is: 
1. A packaging rnachine comprising a ?lling device for 

?lling a tube of packaging material having an open upper 
end and a closed loWer end With contents in a predetermined 
amount at a time, and a device for forming containers by 
sealing and cutting the ?lled tube transversely thereof into a 
length corresponding to one container at a time, the amount 
of contents to be ?lled into the container and the capacity of 
the container being so determined that the capacity is greater 
than the amount of contents to be ?lled. 

2. Apackaging machine according to claim 1 Wherein the 
?lling device comprises a ?lling pipe having the tube ?tted 
therearound, a rnetering cylinder connected to the ?lling 
pipe, and an upstream check valve and a downstream check 

Dec. 6, 2001 

valve disposed upstream and downstream from the metering 
cylinder respectively. 

3. Apackaging machine according to claim 2 Wherein the 
?lling pipe is provided at a loWer end thereof With a 
discharge opening positioned in the vicinity of the loWer end 
of the tube, and the discharge opening can be opened and 
closed by the downstream check valve. 

4. Apackaging machine according to any one of claims 1 
to 3 Wherein the tube has the open upper end positioned 
Within a chamber, and the chamber is held at a positive 
internal pressure. 

5. Apackaging machine according to claim 4 Wherein the 
chamber has a bloWer connected thereto and is provided 
With a pressure relief valve. 

6. Apackaging machine according to claim 1 Wherein the 
?lling device comprises a rnetering cylinder having a piston 
therein, and the piston is connected by a rod to an eccentric 
wheel mounted on an output shaft of a motor, the amount of 
contents to be ?lled into the container being variable by 
altering the radius of gyration of the eccentric Wheel. 

7. Apackaging machine according to claim 1 Wherein the 
forming device has sealing jaWs openable and closable and 
movable upWard and doWnWard With the tube positioned 
therebetWeen, and the capacity of the container is variable 
by altering the stroke of the sealing jaWs. 


