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(54) Clean air booth for a packaging machine
(57)  Acleanbooth (13) in the form of a box left open
at the bottom side thereof is provided over the upper
side of a bed (12). The clean booth (13) has a top wall
formed with a clean air inlet (104) facing downward. An
air discharge clearance is formed between the upper
side of the bed (12) and the lower end of the clean booth
(13). A container conveyor (16) is installed inside the
clean booth (13) to provide a container transport path
extending forward. A group of devices (18) are arranged
along the transport path for performing a required pack-

aging operation and include a filling device (31). The fill-
ing device (31) comprises a filling nozzle (41) disposed
above the transport path inside the clean booth (13), a
filling device body (42) disposed outside the clean booth
(13) for supplying a filling liquid to the filling nozzle (41),
and a pipe (43) disposed inside through outside the
clean booth (13) and connecting the device body (42) to
the filling nozzle (41).
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Description

BACKGROUND OF THE INVENTION

[0001] The present invention relates to packaging
machines, and more particularly to packaging machine
adapted to perform a packaging operation, such as fill-
ing contents into containers, in a clean environment.
[0002] Packaging machines of the type mentioned are
known which comprise a clean booth covering the
upper side of a bed and in the form of a box left open at
the bottom side thereof, the clean booth having a top
wall formed with a clean air inlet facing downward, an air
discharge clearance being formed between the upper
side of the bed and the lower end of the clean booth, a
container conveyor being installed inside the clean
booth to provide a container transport path, a group of
devices being arranged along the transport path for per-
forming a required packaging operation, the group of
devices including a filling device comprising a filling noz-
zle, afilling device body for supplying to the filling nozzle
the liquid to be filled, and a pipe connecting the device
body to the filling nozzle, the filling nozzle, the device
body and the connecting pipe being arranged inside the
clean booth.

[0003] Since the entire filling device is provided inside
the clean booth, the flow of clean air around the filling
device is disturbed by the device. This entails the likeli-
hood that the outside air will flow into the clean booth to
contaminate the interior of the clean booth. The outside
air may be prevented from flowing in by supplying an
increased quantity of clean air to the clean booth,
whereas the increase is not economical.

SUMMARY OF THE INVENTION

[0004] An object of the present invention is to provide
a packaging machine adapted to prepare containers in
a clean environment by maintaining the interior of a
clean booth at an ideal positive pressure with a mini-
mized quantity of air required.

[0005] The present invention provides a packaging
machine comprising a clean booth provided over an
upper side of a bed and in the form of a box left open at
a bottom side thereof, the clean booth having a top wall
formed with a clean air inlet facing downward, an air dis-
charge clearance being formed between the upper side
of the bed and a lower end of the clean booth, a con-
tainer conveyor being installed inside the clean booth to
provide a container transport path extending forward, a
group of devices being arranged along the container
transport path for performing a required packaging
operation, the group of devices including a filling device,
the packaging machine being characterized in that the
filling device comprises a filling nozzle disposed above
the container transport path inside the clean booth, a
filling device body disposed outside the clean booth for
supplying a filling liquid to the filling nozzle, and a pipe
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disposed inside through outside the clean booth and
connecting the device body to the filling nozzle.

[0006] Thus, the filling device comprises a filling noz-
zle disposed above the container transport path inside
the clean booth, a filling device body disposed outside
the clean booth for supplying a filling liquid to the filling
nozzle, and a pipe disposed inside through outside the
clean booth and connecting the device body to the filling
nozzle, so that the clean booth has disposed therein
only the filling nozzle of the filling device. The clean air
forced into the clean booth downward from the ceiling
thereof flows in the form of a laminar flow around the fill-
ing nozzle without being disturbed, for example, by the
device body. Accordingly, containers can be filled with a
liquid in a clean environment without the likelihood of
the outside air flowing into the clean booth.

[0007] A filling chamber may be formed inside the
clean booth by surrounding the filling nozzle and the
neighborhood thereof with a partition wall.

[0008] Preferably, the interior of the clean booth or the
filling chamber is adapted to be maintained at a positive
pressure with the clean air forced in from the clean air
inlet.

[0009] Thefilling device body may be of the type com-
prising a filling liquid tank, and a metering cylinder for
causing the filling liquid to flow out from the tank into the
cylinder in a specified quantity at a time and subse-
quently to flow out from the cylinder into the filling noz-
zle through the connecting pipe.

BRIEF DESCRIPTION OF THE DRAWINGS
[0010]

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

FIG. 2 is a view in cross section showing filling
devices of the machine and components thereof in
the vicinity of the devices;

FIG. 3 is a plan view of a conveyor of the machine
and a disinfecting device therefor;

FIG. 4 is a view in section taken along the line IV-IV
in FIG. 3; and

FIG. 5 is a view in section taken along the line V-V
in FIG. 3.

DESCRIPTION OF THE PREFERRED EMBODIMENT

An embodiment of the present invention will be
described below with reference to the drawings.

[0011] In the following description, the terms "front”
and "rear” refer respectively to the left-hand side of FIG.
1 and the opposite side thereof, and the terms "left" and
"right” are used for the machine as it is seen from
behind toward the front.

[0012] FIG. 1 shows a packaging machine, which
comprises a bed 12 having legs 11 and in the form of a
rectangular plate which is elongated in the front-to-rear
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direction, and a clean booth 13 covering the upper side
of the bed 12 and in the form of a box which is left open
at the bottom side thereof.

[0013] Arotor 15 is disposed in the rear portion of the
interior of the clean booth 13, approximately at the mid-
portion of the height of the rear portion. The rotor 15 has
radial mandrels 14 and is intermittently driven so as to
stop the mandrels 14 successively at processing sta-
tions which are equal in number to the number of the
mandrels 14 (on each mandrel wheel). Extending for-
ward from below the rotor 15 is a conveyor 16 which is
intermittently driven for transporting containers. A first
group of devices 17 are arranged at required processing
stations along the path of movement of the mandrels
14. A second group of devices 18 are arranged along
the path of transport by the conveyor 16.

[0014] Although not shown, the rotor 15 has four man-
drel wheels arranged side by side transversely of the
machine. The conveyor 16 has left and right two con-
tainer transport paths arranged in parallel. The first
group of devices 17 comprises four units corresponding
to the number of mandrel wheels and identical in com-
ponents. The second group of devices 18 comprises
two units corresponding to the number of container
transport paths and identical in components.

[0015] The left and right transport paths of the con-
veyor 16 have the same construction. With reference to
FIG. 3, each transport path of the conveyor 16 is pro-
vided by a pair of left and right vertical front drive shafts
21, a pair of left and right driven shafts 22, a pair of
upper and lower drive sprockets 23 and a pair of upper
and lower driven sprockets 24 mounted on the front
drive shaft 21 and the rear driven shaft 22, respectively,
at each of the left and right sides, an endless chain 25
reeved around the drive sprocket 23 and the driven
sprocket 24 at each of the upper and lower levels on
each of the left and right sides, a plurality of holder
plates 26 each in the form of a vertical piece of L-
shaped cross section and attached to the upper and
lower chains 25 on each of the left and right sides, resin
guides 27 (see FIG. 4) for guiding the chains 25 at
required portions thereof, and a horizontal guide rail 28
disposed below the space between the left and right
chains 25.

[0016] When seen from above, the left chains 25 are
driven counterclockwise, and the right chains 25 clock-
wise. The forwardly movable opposed portions of the
left and right chains 25 provide feed paths. Two holder
plates 26 on the chains 25 moving along each of left and
right feed paths, i.e., four holder plates 26 on opposite
paths, are fitted to the respective four corners of the
container C, with the bottom of the container C bearing
on the guide rail 28 to transport the container C forward.
[0017] By each unit of the first group of devices 17,
tubular blanks of square to rectangular cross section
are fitted around the respective mandrels 14 of each
mandrel wheel, and the bottom forming end portion of
each fitted blank is folded flat to make a tubular con-
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tainer C having a bottom and a square to rectangular
cross section. Four containers are formed at a time by
the first group of devices 17. The four containers are
dividedly delivered to the left and right transport paths of
the conveyor 16, two containers onto each path. The
conveyor, driven intermittently, transports containers a
distance at a time on each path which distance corre-
sponds to two containers as arranged in a row on the
path. By each unit of the second group of devices 18,
contents are filled into the containers C transported on
the conveyor 16, and each of the filled containers C has
its top portion closed by being folded to the shape of a
gable roof to complete a closed container C.

[0018] The second group of devices 18 include left
and right filling devices 31. As seen in FIG. 2, these
devices 31 face toward different directions transversely
of the machine but have the same construction. More
specifically, each filling device 31 comprises filling noz-
zles 41, filling device bodies 42 and connecting pipes
43, the components of each of these different kinds
being two in number and arranged longitudinally of the
machine (see FIG. 1).

[0019] Mounted on the upper side of the bed 12 is a
stand 44 provided between the left and right transport
paths. The stand 44 is provided at its upper end with left
and right arms 45 extending in opposite directions
transversely of the machine. The outer ends of the arms
45 are positioned above the left and right container
transport paths, respectively.

[0020] The two filling nozzles 41, each in the form of
a vertical cylinder, are attached as arranged side by
side to the outer end of the corresponding arm 45. In
this state, the nozzles 41 are positioned immediately
above the corresponding transport path inside the clean
booth 13.

[0021] Each of the filling device bodies 42 is disposed
outside the clean booth 13 and comprises a filling liquid
tank 51 and a metering cylinder 52. The metering cylin-
der 52 has incorporated therein an unillustrated piston,
which operates to cause the liquid to be filled to flow out
of the tank 51 into the cylinder in a specified quantity at
a time and to subsequently flow out of the cylinder into
the filling nozzle 41 through the connecting pipe 43.
[0022] The connecting pipe 43 extends through a side
wall of the clean booth 13 and is connected to the filling
nozzle 41 and the metering cylinder 52.

[0023] Front and rear partition walls 61, 62 each in the
form of a vertical plate are arranged respectively at the
upstream side and the downstream side of the left and
right filling nozzles. The two partition walls 61, 62 define
a filling chamber 64 inside the clean booth 13. Cutouts
64, 65 are formed in the lower edge portions of the
respective partition walls 61, 62 so as to avoid interfer-
ence with the conveyor 16 and containers C.

[0024] FIG. 3 shows a conveyor disinfecting device 71,
which comprises a first disinfectant nozzle 81 provided
for the feed paths of the left and right chains and dis-
posed to the rear of the rear partition wall 62, and a sec-
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ond disinfectant nozzle 82 provided for the return paths
of the chains and disposed to the front of the front parti-
tion wall 61. As shown in greater detail in FIG. 4, the first
disinfectant nozzle 81 comprises inverted U-shaped
dripping pipes 92 having outlets 91 opposed to the
respective feed paths from above. As seen in greater
detail in FIG. 5, the second disinfectant nozzle 82 com-
prises spray balls 93 arranged above the respective
return paths and facing downward, and a horizontal
dripping pipe 95 disposed in the rear of each of the
spray balls 93 and formed with a multiplicity of down-
ward orifices 94 as arranged in a row.

[0025] An aqueous electrolytic acid solution is used as
the disinfectant. This solution is highly effective for
destroying microorganisms. The conveyor 16 is disin-
fected with the solution immediately before advancing
into the filling chamber 63 and is therefore free of the
likelihood that the exposure of the conveyor 16 to the
outside air will permit microorganisms to adhere to and
contaminate the conveyor 16. Furthermore, the aque-
ous electrolytic acid solution is unlikely to adversely
affect the human body or metal parts of the machine.
The solution further serves as a lubricant, diminishing
the sliding friction involved in the contact of the guides
27 with the chains 25 or holder plates 26 to reduce the
resistance to the operation of the conveyor and give a
prolonged life to the parts.

[0026] With reference to FIG. 2 again, an air filter 101
is provided on the ceiling of the filling chamber 63. The
air filter 101 has a casing 102 in the form of a box left
open at its bottom side. An air duct 103 is connected to
the top wall of the casing 102. The bottom opening of
the casing 103 serves as an air outlet 104 (i.e, an air
inlet for the filling chamber 63). A baffle 105 made of a
perforated plate is provided under the outlet 104.
[0027] A clearance is formed between each side edge
of upper side of the bed 12 and the lower end of the cor-
responding side wall of the clean booth 13, allowing air
to flow out through the clearance.

[0028] The clean air forced out from the filter 101 is
passed through the baffle 105 and thereby made into a
laminar flow which is uniform in flow rate throughout the
interior of the filling chamber 63 to flow down the cham-
ber 63. Since only the filling nozzles 41 and portions of
the connecting pipes 43 of the filling devices 31 are
present within the filling chamber 63, the clean air
smoothly flows around the filling nozzles 41 without
being disturbed. The interior of the filling chamber 63 is
maintained at a positive pressure by suitably determin-
ing the balance between the amount of clean air to be
forced out from the filter and the amount of air to be dis-
charged through the clearances between the bed 12
and the clean booth 13. With no disturbance involved in
the flow of clean air, the internal pressure of the filling
chamber 63 remains free of variations, and the clean air
is discharged from the filling chamber 63 to the outside
at a constant rate, so that there is no likelihood of the
outside air flowing reversely into the filling chamber 63.
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Claims

1. A packaging machine comprising a clean booth
provided over an upper side of a bed and in the
form of a box left open at a bottom side thereof, the
clean booth having a top wall formed with a clean
air inlet facing downward, an air discharge clear-
ance being formed between the upper side of the
bed and a lower end of the clean booth, a container
conveyor being installed inside the clean booth to
provide a container transport path extending for-
ward, a group of devices being arranged along the
container transport path for performing a required
packaging operation, the group of devices including
a filling device, the packaging machine being char-
acterized in that the filling device comprises a filling
nozzle disposed above the container transport path
inside the clean booth, a filling device body dis-
posed outside the clean booth for supplying a filling
liquid to the filling nozzle, and a pipe disposed
inside through outside the clean booth and con-
necting the device body to the filling nozzle.

2. A packaging machine comprising a clean booth
provided over an upper side of a bed and in the
form of a box left open at a bottom side thereof, the
clean booth having a top wall formed with a clean
air inlet facing downward, an air discharge clear-
ance being formed between the upper side of the
bed and a lower end of the clean booth, a container
conveyor being installed inside the clean booth to
provide a container transport path extending for-
ward, a group of devices being arranged along the
container transport path for performing a required
packaging operation, the group of devices including
a filling device, the packaging machine being char-
acterized in that a filling chamber is formed inside
the clean booth by a front partition wall and/or a
rear partition wall intersecting the container trans-
port path, the filling device comprising a filling noz-
zle disposed above the container transport path
inside the filling chamber, a filling device body dis-
posed outside the filling chamber for supplying a fill-
ing liquid to the filling nozzle, and a pipe disposed
inside through outside the filling chamber and con-
necting the device body to the filling nozzle.

3. A packaging machine according to claim 1 wherein
the interior of the clean booth can be maintained at
a positive pressure with clean air forced in from the
clean air inlet.

4. A packaging machine according to claim 2 wherein
the interior of the filling chamber can be maintained
at a positive pressure with clean air forced in from
the clean air inlet.

5. A packaging machine according to any one of
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claims 1 to 4 wherein the filling device body com-

prises a filling liquid tank, and a metering cylinder

for causing the filling liquid to flow out from the tank

into the cylinder in a specified quantity at a time and

subsequently to flow out from the cylinder into the 5

filling nozzle through the connecting pipe.
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