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ARMSTRONG.WESTERMAN & HATTORI, (57) ABSTRACT 
LLP A packaging machine adapted for a highly aseptic filling 
1725 KSTREET, NW operation comprises a plug attaching device 16 for attaching 
SUTE 1000 a plug P to an edge portion defining a liquid outlet O in a top 
WASHINGTON, DC 20006 (US) forming portion T of a tubular container C, and a container 

bottom forming device 21 for folding flat a bottom portion 
(73) Assignee: SHIKOKU KAKOKI CO., LTD., of the tubular container C having the plug Pattached thereto 

Tokushima (JP) to close the bottom portion. The plug attaching device 16 is 
connected to the bottom forming device 21 by a transport 

(21) Appl. No.: 10/237,116 path of a container transport device 201, 202. A container 
Sterilizing device 23 is disposed at an intermediate portion of 

(22) Filed: Sep. 9, 2002 the transport path. 
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PACKAGING MACHINE 

BACKGROUND OF THE INVENTION 

0001. The present invention relates to packaging 
machines for producing containers having a plug and filled 
with a liquid Such as milk, and more particularly to a 
packaging machine adapted for a highly aseptic filling 
operation. 
0002. As disclosed, for example, in the publication JP-A 
62-90231(1987), packaging machines of the type mentioned 
are known which comprise a plug attaching device for 
attaching a plug to an edge portion defining a liquid outlet 
in a top forming portion of a tubular container, a container 
bottom forming device for folding flat a bottom portion of 
the tubular container having the plug attached thereto to 
close the bottom portion, and a container Sterilizing device 
for Sterilizing the container having the plug and the closed 
bottom portion. 
0003) When the container is sterilized by the sterilizing 
device of the conventional packaging machine, the container 
is closed at its bottom. Accordingly difficulty is encountered 
in applying the Sterilizing agent to the entire container 
uniformly, and the container can be not Sterilized completely 
in its entirety. 
0004 Further it is general practice to sterilize containers 
and plugs before they are Supplied to the packaging 
machine, whereas it is likely that Some containers or plugs 
will be contaminated Secondarily while being transported to 
the Sterilizing device. 
0005 Moreover, plugs have a slit, milled edge, cavity and 
the like and is complex in Shape. For example, the portion 
of complex shape will not be sterilized as effectively as flat 
portions, whereas conventional packaging machines have no 
means or expedient to cope with this problem. 
0006 Although a clearance will occur at the seal joint 
between the container and the plug, it is difficult to com 
pletely Sterilize the microorganisms present in the clearance. 
0007 When attaching the plug to the container by seal 
ing, paper particles will be released from around the liquid 
outlet, or resin particles will be produced owing to excessive 
thermal bonding. If the container is sterilized with Such 
extraneous matter remaining thereon, the Sterilizing agent 
can not be applied uniformly to the portion where the 
extraneous matter is deposited, hence uneven Sterilization. 

SUMMARY OF THE INVENTION 

0008 An object of the, present invention is to overcome 
the above problems and to provide a packaging machine 
which is adapted for a highly aseptic filling operation. 
0009. The present invention provides a packaging 
machine comprising a plug attaching device for attaching a 
plug to an edge portion defining a liquid outlet in a top 
forming portion of a tubular container, and a container 
bottom forming device for folding flat a bottom portion of 
the tubular container having the plug attached thereto to 
close the bottom portion, the packaging machine being 
characterized in that the plug attaching device is connected 
to the container bottom forming device by a transport path 
of a container transport device, a container Sterilizing device 
being disposed at an intermediate portion of the transport 
path. 
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0010 When the container is sterilized by the sterilizing 
device of the packaging machine of the invention, the 
container is in the form of a tube which is open at opposite 
ends thereof. This makes it possible to apply a Sterilizing 
agent or the like to the entire container uniformly for the 
Sterilization of the container in its entirety. 
0011 When the packaging machine comprises a plug 
feeder for Supplying plugs to the plug attaching device, a 
container feeder for Supplying containers to the plug attach 
ing device, a clean booth Surrounding the plug attaching 
device, the plug feeder and the container feeder, and a duct 
for connecting the clean booth to the container Sterilizing 
device, it is unlikely that the container and the plug, which 
are Sterilized and Supplied to the packaging machine, will be 
contaminated Secondarily while being transported to the 
container Sterilizing device. 
0012. According to an embodiment, the plug is in the 
form of a tube having a flange at one end thereof. The plug 
attaching device comprises inserting means for inserting the 
plug through the liquid outlet from inside the container So 
that an end face of the flange opposite to the tube end is fitted 
to an inner Surface of the outlet-defining edge portion, and 
Sealing means for joining the flange end face to the inner 
Surface of the outlet-defining edge portion. The plug feeder 
has an ultraViolet lamp for irradiating the plug with ultra 
Violet rays from the flange end face Side. The plug can then 
be Sterilized effectively even when having a complex con 
figuration. Since the flange end face providing a Seal is 
Sterilized, microorganisms are prevented from ingressing 
into a clearance at the Seal joint between the container and 
the plug. 

0013 When the container sterilizing device comprises a 
Sterilizing chamber and a drying chamber each adapted to 
Surround the transport path over a required length from an 
upstream position downstream, a hydrogen peroxide nozzle 
disposed within the Sterilizing chamber and a hot air nozzle 
disposed within the drying chamber, hydrogen peroxide gas 
can be uniformly applied to the Surface of the container in 
the form of a deposited condensate, and the deposit can be 
removed by drying with hot air within a short period of time. 
0014 When the packaging machine further comprises an 
extraneous matter removing device for removing particulate 
extraneous matter from the container having the plug 
attached thereto, before the container is brought into the 
Sterilizing chamber, there is no likelihood that eXtraneous 
matter will adhere to the container when it is Sterilized, 
consequently obviating uneven Sterilization. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0015 FIG. 1 is a side elevation of a packaging machine 
according to the invention; 

0016 FIG. 2 is a view in vertical cross section taken 
along the line II-II in FIG. 1; 

0017 FIG. 3 is a view in vertical cross section taken 
along the line III-III in FIG. 1; 
0018 FIG. 4 is a view in vertical cross section taken 
along the line IV-IV in FIG. 1; 
0019 FIG. 5 is a view in vertical cross section taken 
along the line V-V in FIG. 1; and 
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0020 FIG. 6 is a perspective view showing a container 
and a plug for use with the packaging machine. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

0021. An embodiment of the present invention will be 
described below with reference to the drawings. 
0022. In the following description, the terms “front” and 
“rear” are based on FIG. 1; the left hand side of the drawing 
is referred to as the “front,” and the opposite side thereof as 
the “rear.” The terms “left” and “right” refer respectively to 
the left and right sides of the device as it is seen from behind 
forward. 

0023 FIG. 6 shows in detail the container C and the plug 
P for use with the device embodying the invention. 

0024. The container C is made of a paper-base laminate 
having a polyethylene layer over each of its opposite Sur 
faces and in the form of a tube having a bottom and 
rectangular to Square in croSS Section. The container C has 
a circular liquid outlet O formed in the center of a rectan 
gular top panel of a portion T for forming the top of the 
container. 

0.025 The plug P comprises a plug body M and a cap K 
each molded integrally from a thermoplastic resin. 

0026. The plug body M comprises a cylindrical trunk 
wall L, and an annular flange F formed at one end of the 
wall. The trunk wall L has a male screw Sm formed on its 
outer Surface. 

0027. The cap K has a skirt S so sized as to be insertable 
loosely through the outlet O. The skirt S is provided on its 
inner Surface with a female Screw (not shown) screwed on 
the male Screw Sm. 

0028. The cap K as fitted around the trunk wall L is fitted 
into the outlet O from inside the container C, and the outer 
surface of the flange F which is seen in FIG. 6 is to be sealed 
to the inner Surface of the container C around the outlet O. 

0029 FIG. 1 shows a packaging machine comprising a 
clean booth 11 and an aseptic chamber 12 which are 
arranged at a front position and a rear position as Spaced 
apart, a rear rotor 13, container feeder 14, plug feeder 15 and 
plug attaching device 16 which are arranged within the clean 
booth 11, container conveyor 17 disposed within the aseptic 
chamber 12 and having a forwardly extending path of 
transport, front rotor 18 disposed above the rear end of the 
conveyor transport path, container bottom forming device 
21 arranged around the front rotor 18, and container Steril 
izing device 23 interposed between the clean booth 11 and 
the aseptic chamber 12. 

0030 Although not shown, a group of devices for form 
ing the top of each container and filling the container are 
arranged in Succession from the rear forward along the 
conveyor transport path. These devices are a container top 
prefolder, filling device, container top full folder, container 
top heater and container top Sealing device. 

0.031 Clean air is supplied at all times to the clean booth 
11 and the aseptic chamber 12 through a HEPA filter (not 
shown). 
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0032. The rear rotor 13 comprises a horizontal rotation 
shaft 31, and eight mandrels 32 extending radially from the 
shaft. The shaft 31 is intermittently driven counterclockwise 
so that each mandrel 32 will be stopped at first to eighth 
stations A1 to A8 Successively. The position where the 
mandrel 32 is halted as inclined rearward at an angle of 45 
deg is the first station A1. The third, seventh and eighth 
stations A3, A7 and A8 are idle stations. 
0033. The container feeder 14 comprises a magazine 41 
for placing therein containers C in layers as folded flat, and 
a Suction member 42 for withdrawing each container C from 
the magazine 41 while opening the container to a tube of 
rectangular to Square croSS Section and fitting the opened 
container C around the mandrel 32 as held Stopped at the 
first station A1. 

0034. The container C as fitted around the mandrel 32 has 
the top forming portion Tthereof projected from the mandrel 
32 with its outlet O facing toward the left. 
0035. The plug feeder 15 comprises a hopper 51, and a 
chute 52 extending from the hopper 51 to a position on a 
phantom rearward extension line of the mandrel 32 as halted 
at the Second Station A2. 

0036) The plug P is transported through the chute 52 with 
the top of the cap K, i.e., the Surface of the flange F, facing 
toward the left (toward the front orthogonal to the plane of 
FIG. 1). 
0037. An ultraviolet lamp 53 is provided at an interme 
diate portion of the chute 52 in the vicinity of the hopper 51. 
The lamp 53 is adapted to project ultraviolet rays from the 
left side of the chute 52 rightward toward the plug P being 
transported through the chute 52. The leftward surface of the 
plug P including the Surface of the flange F is mainly 
Sterilized with the irradiating ultraViolet rayS. 
0038. The plug attaching device 16 comprises an inser 
tion member 61 disposed at the Second Station A2, an 
ultraSonic Sealing device 62 disposed at the fourth Station 
A4, and an extraneous matter removing device 63 disposed 
at the fifth station A5. 

0039) Plugs Pare taken out of the lower end of the chute 
52 one by one by the insertion member 61, and the plug P 
taken out has the head of its cap Kinserted from inside the 
container C through the outlet Othereof to fit the surface of 
the flange F to the inner Surface of the container C around 
the outlet O. 

0040. As shown in detail in FIG. 2, the ultrasonic sealing 
device 62 comprises an anvil 71 disposed on a phantom 
extension line of the mandrel 32 as halted at the fourth 
station A4, and a device body 74 having a horn 72 opposed 
to the left side face of the anvil 71 and movable leftward and 
rightward by a first hydraulic cylinder 73. 
0041 Outer and inner pushers 75, 76 are arranged also at 
the fourth station A4. The pushers 75, 76 are spaced apart by 
a distance Slightly larger than the length of the container C, 
mounted on rods of a second hydraulic cylinder 77 and 
movable by the cylinder 77 along the right side face of the 
mandrel 32 longitudinally thereof. The mandrel 32 is pro 
vided in its right side face with a longitudinal groove 78 
having fitted therein the forward end of the inner pusher 75. 
0042. Before sealing, the second hydraulic cylinder 77 is 
operated to move the inner and outer container pushers 75, 
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76 outward, causing the container C to be projected from the 
mandrel 32 and outwardly pushed by the inner pusher 75 to 
a position where the container is fitted around the anvil 71. 
For Sealing, the first hydraulic cylinder 73 operates to preSS 
the rear face of the plug flange F against the anvil with the 
forward end of the horn 72, and in this state, the device body 
74 produces ultraSonic waves. After Sealing, the inner and 
outer pushers 75, 76 are moved inward, and the container C 
is pushed inward by the outer pusher 76 until the container 
is fitted around the mandrel 32 in the original State. 
0043. As shown in detail in FIG. 3, the extraneous matter 
removing device 63 comprises a Scattering preventing cover 
81 so disposed as to be movable toward or away from the top 
forming portion T of the container C fitted around the 
mandrel 32 as halted at the fifth station A5 and to be fitted 
over the top forming portion T when moved toward this 
portion T, an annular blowoff nozzle 82 useful for the 
container outer Surface and attached to the cover 81 So as to 
surround the top forming portion T when the cover 81 is 
moved toward the portion T, a blowoff nozzle 83 useful for 
the container inner Surface and attached to the cover 81 So 
as to fit into the top forming portion Twhen the cover 81 is 
moved toward the portion T, and a Suction pipe 84 having a 
Suction opening in communication with the cover 81. 
0044) The scattering preventing cover 81 is in the form of 
a tube having a closed end and an opening facing toward the 
outer end of the mandrel 32 as halted at the station A5. The 
cover 81 comprises a Surrounding wall 91 having a quad 
rilateral croSS Section and a top wall 92, and is connected to 
the body of a rodless cylinder 93 and movable axially of the 
Same mandrel 32. 

0045. The blowoff nozzle 82 for the exterior of the 
container is hollow, extends along the wall edge defining the 
opening of the cover 81 and has a multiplicity of inward 
orifices 101 formed in an inner peripheral wall thereof at a 
predetermined spacing. A first pipe 102 for Supplying pres 
Surized air is connected to the blowoff nozzle 82. 

0046) The blowoff nozzle 83 for the interior of the 
container is in the form of a flat plate attached to the lower 
end of an air pipe 103 extending through and Suspended 
from the top wall 92 of the cover 81, and has a multiplicity 
of outward orifices 104 formed in an outer peripheral wall 
thereof at a predetermined spacing. A Second pipe 105 for 
Supplying pressurized air is connected to an upward pro 
jecting end of the air pipe 103. 
0047. When air is forced out of the nozzles 82, 83 with 
the cover 81 brought close to the container top forming 
portion T, paper particles, resin particles and like extraneous 
matter adhering to the inner and outer Surfaces of this 
portion T are blown off. The extraneous matter blown off is 
prevented by the cover 81 from scattering in the interior of 
the clean booth 11 and collected through the suction pipe 84. 
0048. With reference to FIG. 1 again, the front rotor 18 
has the Same construction as the rear rotor 13 and comprises 
a horizontal rotation shaft 131 extending transversely of the 
machine and eight mandrels 132 extending radially from the 
shaft. The shaft 131 is intermittently driven counterclock 
wise So as to Stop each mandrel 132 Successively at first to 
eighth stations B1 to B8. The position where the mandrel 
132 is halted as directed horizontally rearward is the first 
station B1. The sixth and eighth stations B6, B8 are idle 
Stations. 
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0049. The container bottom forming device 21 comprises 
a primary heater 141 disposed at the Second Station B2, a 
secondary heater 142 provided at the third station B3, a 
bottom folder 143 provided at the fourth station B4, a 
bottom bonding device 144 provided at the fifth station B5 
and a container transfer device 145 provided at the seventh 
Station B7. 

0050. The container sterilizing device 23 comprises a 
sterilizing chamber 152 and a drying chamber 153 which are 
adjacent to each other longitudinally of the machine as 
separated by a partition 151, a sterilizing turret 154 disposed 
within the sterilizing chamber 152 and a drying turret 155 
disposed within the drying chamber 153. 
0051. The sterilizing chamber 152 is held in communi 
cation with the clean booth 11 by a rear duct 156. The drying 
chamber 153 is held in communication with the aseptic 
chamber 12 by a front duct 157. The rear duct 156 and the 
front duct 157 are each provided therein with a guide (not 
shown) for guiding the forward travel of containers. 
0.052 As shown in detail in FIG.4, the partition 151 has 
a communication opening 161. 
0053. The sterilizing turret 154 comprises a horizontal 
rotation Shaft 171 extending longitudinally of the machine, 
eight arms 172 extending radially from the shaft 171 and 
holders 173 each provided on the outer end of the arm 172 
for holding the container C while rendering the container 
free to move horizontally forward or rearward. 
0054) The rotation shaft 171 is intermittently driven so 
that each holder 173 will be halted Successively at the eight 
Stations. Among the eight Stations, the Station where the arm 
172 is stopped as directed leftward in a horizontal position 
is a transfer Station D. The transfer Station D is opposed to 
and positioned in the rear of the communication opening 
161. 

0055 Agasifying chamber 174 is disposed in the rear of 
and obliquely above the sterilizing chamber 152. Three 
hydrogen peroxide gas nozzles 175 extend from the gasify 
ing chamber 175 through the rear-end wall of the sterilizing 
chamber 152 and have outer end orifices 176 thereof 
opposed to the rear-end openings of containers C held by the 
holders 173 as halted at Successive three Stations respec 
tively. 
0056. With reference to FIG. 5, a vertical hot air pipe 181 
extends through a rear edge portion of top wall of the drying 
chamber 153. The hot air pipe 181 has an upper end 
provided with a hot air generator 182 and a lower end 
provided with a generally semicircular hot air nozzle 183. 
The nozzle 183 has four orifices 184 facing toward the front. 
A vent 185 is formed in the right upper corner of front-end 
wall of the drying chamber 153. 
0057. Like the sterilizing turret 154, the drying turret 155 
comprises an intermittently drivable horizontal rotation 
shaft 191 extending longitudinally of the machine, and eight 
arms 192 and holders 193. 

0.058 As in the interior of the sterilizing chamber 152, 
each holder 193 is stopped Successively at eight Stations 
including a transfer Station E and four Stations opposed to 
the respective orifices 184. 
0059) The five containers C to be described below are 
arranged in a row at a Spacing along a straight line extending 
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longitudinally of the machine and moved forward together a 
distance at a time by transport means. (FIGS. 4 and 5 show 
a rod 201 moveable forward and rearward and extending in 
the longitudinal direction, and pawls 202 mounted on the rod 
201 and releasably engageable with the container.) 
0060. The five containers C are the first container C fitted 
around the mandrel 32 of the rear rotor 13 as halted at the 
Sixth Station A6, the Second container C held by the guide 
within the rear duct 156, the third container C held by the 
holder 173 as halted at the transfer station D within the 
sterilizing chamber 152, the fourth container C held by the 
holder 193 as halted at the transfer station E within the 
drying chamber 153 and the fifth container C held by the 
guide within the front duct 157. 
0061 The first container C is released from the mandrel 
32 and brought into the rear duct 156. The second container 
C is moved from the guide within the rear duct 156 to the 
holder 173 as halted at the transfer station D within the 
sterilizing chamber 152 and held by the holder 173. The 
third container C is moved between the holders 173, 193 as 
halted respectively at the transfer stations D, E in the 
sterilizing chamber 152 and the drying chamber 153. The 
fourth container C is moved from the holder 193 as halted 
at the transfer station E of the chamber 153 into the front 
duct 157. The fifth container C is moved out of the front duct 
157 and fitted around the mandrel 132 of the front rotor 18 
as halted at the first station B1. 

0062) The container C brought into the sterilizing cham 
ber 152 is held by the holder 173 halted at the transfer station 
D. When brought to the location of the orifices 176 of the 
three hydrogen peroxide gas nozzles 175 while being 
revolved one turn along with the holder 173, the gas forced 
out of the orifices 176 is condensed by contact with the 
container Surface and deposited thereon in the form of an 
aqueous hydrogen peroxide Solution. 

0.063. The container C wet with the solution is transferred 
from the sterilizing chamber 152 to the drying chamber 153 
and held by the holder 193 as halted at the transfer station 
E within the chamber 153. During one revolution of the 
container C with the holder 193, the hydrogen peroxide 
Solution on the container C is removed by drying. 
0064. The container C sterilized by the procedure 
described and fitted around the mandrel 132 of the front 
rotor 18 halted at the first station B1 has its bottom forming 
portion folded flat and closed and made into a bottomed 
tubular container C by the bottom forming device 21. 
0065. The bottomed container C is transferred from the 
mandrel 132 to the conveyor 17 by the transfer device 145. 
While being transported by the conveyor 17, the top forming 
portion is folded into the shape of a gabled roof and closed 
by the group of devices for forming the container top and 
filling the container. 
0.066 The means described for sterilizing the container is 
not limitative; for example, ultraViolet rays may be used in 
combination with the described means. 
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0067. The means for sterilizing the plug is not limited to 
the foregoing example, for example, a Sterilizing agent may 
be used singly or in combination with the described means. 
0068. Further the sealing means for the plug is not limited 
to ultraSonic waves. 

What is claimed is: 
1. A packaging machine comprising a plug attaching 

device for attaching a plug to an edge portion defining a 
liquid outlet in a top forming portion of a tubular container, 
and a container bottom forming device for folding flat a 
bottom portion of the tubular container having the plug 
attached thereto to close the bottom portion, 

the packaging machine being characterized in that the 
plug attaching device is connected to the container 
bottom forming device by a transport path of a con 
tainer transport device, a container Sterilizing device 
being disposed at an intermediate portion of the trans 
port path. 

2. A packaging machine according to claim 1 which 
comprises a plug feeder for Supplying plugs to the plug 
attaching device, a container feeder for Supplying containers 
to the plug attaching device, a clean booth Surrounding the 
plug attaching device, the plug feeder and the container 
feeder, and a duct for connecting the clean booth to the 
container Sterilizing device. 

3. A packaging machine according to claim 2 wherein the 
plug is in the form of a tube having a flange at one end 
thereof, 

the plug attaching device comprising inserting means for 
inserting the plug through the liquid outlet from inside 
the container So that an end face of the flange opposite 
to the tube end is fitted to an inner Surface of the 
outlet-defining edge portion, and Sealing means for 
joining the flange end face to the inner Surface of the 
outlet-defining edge portion, 

the plug feeder having an ultraViolet lamp for irradiating 
the plug with ultraViolet rays from the flange end face 
Side. 

4. A packaging machine according to any one of claims 1 
to 3 wherein the container Sterilizing device comprises a 
Sterilizing chamber and a drying chamber each adapted to 
Surround the transport path over a required length from an 
upstream position downstream, a hydrogen peroxide nozzle 
disposed within the Sterilizing chamber and a hot air nozzle 
disposed within the drying chamber. 

5. A packaging machine according to claim 4 which 
further comprises an extraneous matter removing device for 
removing particulate extraneous matter from the container 
having the plug attached thereto before the container is 
brought into the Sterilizing chamber. 


