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@ Packaging machine.

@ A packaging machine comprising an endless conveyor, a
mandrel wheel! disposed above the starting end of the path
of transport of the conveyor and having mandrels, a closed
main chamber enclosing the conveyor and the mandrel
wheel entirely, a series of devices arranged on the top wall of
the main chamber from the rear to the front in succession for
making tubular blanks into containers by closing one end of
each blank to form the bottom of the container, filling
contents into the bottomed blank and thereafter closing the
other end of the blank to form the top of the container, the
series of devices having portions operative on the blank and
extending into the main chamber, and a closed subchamber
disposed to the rear of the main chamber and communicat-
ing therewith, the subchamber having installed therein a
blank sterilizer and a blank transfer assembly for transferring
tubular blanks from a biank shaping-feeding unit to the blank
sterilizer and for transferring sterilized tubular blanks from
the sterilizer to the mandrel wheel.
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PACKAGING MACHINE

The present invention relates to a packaging machine, and
more particularly to a machine for closing one end of a tubular
blank to form the bottom of a container, filling a liquid food
or like contents into the container and thereafter closing the
other end of the blank to form the top of the container and com-
plete a sealed container with the contents placed therein.

In general, it is strictly required that machines for
handling foods be maintained in sanitary conditions. For this
purpose, packaging machines are known which are adapted to perform
a series of packaging operations within a closed chamber having
a required space separated from the atmosphere.

However, such machines have the following drawbacks. The
blanks to be made into containers are contaminated with micro-
organisms and therefore need to be sterilized, but it is
difficult to sterilize the blanks within the chamber because
the chamber is of closed construction. The interior of the
chamber becomes contaminated with the microorganisms adhering to
the blanks when the blanks are transported into the chamber.

An object of the present invention is to assure a series
of packaging operations wherein blanks can be sterilized completely
and which are carried out in a completely sterilized space.

The present invention provides a packaging machine which
comprises an endless conveyor, a mandrel wheel disposed above the

starting end of the path of transport of the conveyor and having
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a plurz’ity of mandrels, a closed main chamber enclosing the conveyor
and the randrel wheel entirely, a series of devices arranged on the
top wall of the main chamber from the rear to the front in succession
for makZrz tubular blanks into containers by closing one end of each
blank t~ form the bottom of the container, filling contents into the
bottomeZ lank and thereafter closing the other end of the blank

to forrm thie top of the container, the series of devices having portions
operative on the blank and extending into the main chamber, and a
closed sudchamber disposed to the rear of the main chamber and
communizz<ing therewith, the subchamber having installed therein

a blank =terilizer and a blank transfer assembly for transferring
tubular tlanks from a blank shaping-feeding unit to the blank
sterilizer and for transferring sterilized tubular blanks from the
sterilizer to the mandrel wheel.

Lccording to the present invention, tubular blanks, before
being supplied to the main chamber for a series of packaging
operations, are fed to the subchamber which is separate from the
main chamber, are then sterilized in the subchamber and are there-
after fed to the main chamber. This assures complete sterilization
of the blanks, which will not contaminate the main chamber when
transported thereinto.

with reference to the accompanying drawings, an embodiment
of the inventioﬁ will be described below merely for illustrative
purposes.

Fig. 1 and Fig. 2 are a side elevation and a front view,
respectively, of a packaging machine;

Fig. 3 and Fig. 4 are side elevations showing the arrangement
of a chamber cleaning-sterilizing system;

Fig. 5 is a side elevation showing the arrangement of a clean
air supplying system;

Fig. 6 is a perspective view of the interior of a sub-
chamber to show a blank sterilizer and a blank transfer assembly;

Fig. 7 is an enlarged view in vertical section of the
subchamber to show the blank sterilizer;

Fig. 8 is a view in section taken along the line VII-VII in
Fig. 7;

Fig. 9 is an enlarged view in vertical section of the sub-
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chamber to show the blank transfer assembly;

Fig. 10 is a view in section taken along the line IX-IX in
Fig. 9;

Fig. 11 is an enlarged view in vertical cross section of
the main chamber showing a filling device;

Fig. 12 is a view in section taken along the line XII-XII in
Fig. 11;

Fig. 13 is a view in section taken along the line XIII-XIII
in Fig. 12; and

Fig. 14 is a view showing part of the device as it is seen
along the arrows XIV-XIV in Fig. 13.

The packaging machine to be described below comprises two
rows of components, and the components of one row are identical
with those of the other row. Throughout the drawings, like parts
are referred to by like reference numerals.

The packaging machine is adapted for use with tubular paper
blanks for packaging. A thermoplastic synthetic resin layer is
formed on the inner and outer sides of each blank.

With reference to Figs. 1 and 2, the packaging machine
comprises an endless conveyor 1 and a mandrel wheel 4 disposed above
the starting end of the path of transport of the conveyor 1 and
having a horizontal rotary shaft 2 and eight mandrels 3 extending
radially from the shaft 2. The conveyor 1 and the mandrel wheel 4 are
intermittently driven in synchronism. Although not shown in detail,
the conveyor 1 comprises a pair of chains 5 movable in circulation
in a horizontal plane, a multiplicity of holders 6 attached to the
chains 5 at a predetermined spacing and a rail 7 for supporting the
bottoms of bottomed tubular blanks C. The blanks C are transported
by the conveyor 1 from the rear forward as indicated by an arrow A.
The mandrel wheel 4 is driven counterclockwise in Fig. 1. The
conveyor 1 and the mandrel wheel 4 are entirely enclosed in a closed
main chamber 8. The main chamber 8 is filled with clean air which
has been so sterilized as to assure substantially effective life of
the product. A series of devices 9 are arranged on the top wall of
the main chamber 8 from the rear forward in succession. These
devices include primary and secondary bottom heaters 10, 11 for

heating the end of the tubular blank C to be made into the bottom
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of a container,>a bottom breaker 12 for folding the end to a flat
form, a bottom sealer 13 for pressing the flatly folded end, a primary
top breaker 14 for forming folds in the other end of the tubular
blank C so as to render the end easily foldable into a roof form to
provide the top of the container, a filling device 15 for filling

a predetermined amount of contents into the bottomed tubular blank c,
a secondary top breaker 16 for eventually folding the end in the form
of a roof along the folds formed by the primary top breaker 14, a top
heater 17 for heating the end thus folded and a top sealer 18 for
pressing the end. Of these devices, the primary and secondary bottom
heaters 10, 11, the bottom breaker 12 and the bottom sealer 13 are
arranged at the positions where the mandrels stop. The portions of
the group of devices 9 which operate on the blank C extend into the
main chamber 8. The wall portions of the main chamber 8 through which
thése operating portions of the devices extend into the main chamber
are compietely prevented from passing air therethrough with use of
bellows for the operating portion which performs a reciprocating
rectilinear motion or with use of an oil seal or mechanical seal for
the operating portion which performs a rotary motion. The series of
devices 9 are all those already known. The main chamber 8 is inter-
nally provided with a cleaning-sterilizing system 19 and a clean

air supplying system 20.

A closed subchamber 22 is disposed to the rear of the main
chamber 8 and made to communicate therewith by a booth 21. A blank
sterilizer 23 and a blank transfer assembly 24 are arranged within the
subchamber 22. A blank shaping-feeding unit 25 is provided outside
the subchamber 22. The blank shaping-feeding unit 25 is enclosed in
its entirety in a rear chamber 26 which, however, is not of closed
construction unlike the chambers 8 and 22. The unit 25, which is of
the known type, is adapted to shape folded flat blanks C into a
tubular form. The unii 25 includes a magazine 27 having stacked therein
a multiplicity of folded flat blanks C although now shown. As will
be described later in detail, the blank transfer assembly 24 is
adapted to transfer blanks C shaped to a tubular form from the blank

"shaping—feedihg unit 25 to the blank sterilizer 23 and to transfer

sterilized tubular blanks C from the sterilizer 23 to the mandrel
wheel 4. '
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As seen in Figs. 3 and 4, the cleaning-sterilizing system 19
comprises spray nozzles 28, spray balls 29 and sterilizing solution
spray nozzles 30 which are arranged within the main chamber 8 as re-
quired. The conveyor 1 is operated with a cleaning solution forced
out from the spray nozzles 28 and balls 29, whereby the conveyor 1 and
the interior of the main chamber 8 can be cleaned automatically. A
sterilizing solution, when applied by the spray nozzles 30, sterilizes
the conveyor 1 and the interior of the main chamber 8. An aqueous
solution of hydrogen peroxide with a concentration of 35% is used as
the sterilizing solution.

Fig. 5 shows the clean air supplying system 20. The main
chamber 8 has a completed container discharge opening 31 at the front
end thereof. The subchamber 22 has a blank supply opening 32 at
a rear portion thereof. These openings 31 and 32 are provided with
openable closures 32 and 34 respectively. Branched air supply ducts
36 extending from an air supply unit 35 are connected to the main
chamber 8 and the subchamber 22 and are each provided with a check
valve 37. The air supply unit 35 comprises an air intake filter
38, an electric blowgr 39, a sterilizing filter 40 and a heater 41.

An air discharge duct 42 is connected to suitable portions of the
main chamber 8 and the subchamber 22 and is open to the atmosphere
through a shutoff valve 43. The system 20 is further provided with

a pressure sensor 44 for detecting the internal pressure of the main
chamber 8, such that when the pressure detected drops below a set
level, the air supply unit 35 operates in response to an output signal
from the sensor 44. Although not shown in Fig. 5, the air supply

duct 36 is also connected to the blank sterilizer 23 (see Figs.

6 to 8).

During steady-state operation, clean air is fed to the
chambers 8 and 22 at all times from the air supply unit 35 to maintain
the interior of the chambers at a positive pressure, whereby outside
air is prevented from flowing into the chambers 8 and 22 to avoid
contamination that would otherwise occur. While the machine is out
of operation, for example, during nighttime, the closures 33, 34 and
the shutoff valve 43 on the discharge duct 42 are closed, whereby
the interior of the chambers 8, 22 can be maintained at a possitive

pressure even if the air supply unit 35 is held ocut of operation,
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since the supply ducts 36 are automatically closed by the check
valves 37. The supply ducts 36 are shut off from the chambers 8,
22 by the check valves 37 and separated from the atmosphere by

the sterilizing filter 40, so that the ducts 36 are made free from
contaminants. This eliminates the need for routine sterilization
of the supply ducts 36. If the internal pressure of the chambers 8,
22 decreases for one cause or another, the sensor 44 detects the
pressure drop to operate the electric blower 39 and to thereby
maintain the interior of the chambers 8, 22 at the specified
positive pressure level at all times.

Figs. &6 to 8 show the subchamber 22 and the blank sterilizer
23 in detail.

The subchamber 22 comprises a drying compartment 46 having at
its front portion a blank outlet 45 communicating with the main
chamber 8, a sterilizing compartment 49 communicating at its
front portion with the drying compartment 46 through an opening 47
and having a blank inlet 48 at its rear portion, and a pressurized
compartment 50 enclosing an opening, including the blank inlet 48,
of the sterilizing compartment 49. The drying compartment 46 is in the
form of a flat case having a thickness in the front-to-rear direc-
tion and is formed with the blank outlet 45 in its front wall. The
air supply duct 36 and the air discharge ducit 42 are connected
to the top wall of the drying compartment 46. The sterilizing
compartment 49 is in the form of a bottomed horizontal hollow
cylinder having an open front end which is attached to the rear wall
of the drying compartment and thereby closed. The blank inlet 48
is positioned to the rear of the communication opening 47 in
aligmment therewith. The pressurized compartment 50 is in the form
of a case open at its front end and having such a size as ‘to cover
the sterilizing compartment 49 with a required space formed therein
around thé compartment 49. Like the sterilizing compartment 49,
the open end of the pressurized compartment 50 is intimately
attached to and closed by the rear wall of the drying compartment
46. The aforementioned blank supply opening 32 is formed in the
rear wall of the compartment 50. The air supply duct 36 is also
connected to the top wall of the pressurized compartment 50.

The blank sterilizer 23 comprises a drying conveyor 51 dis-
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posed within the drying compartment 46, a sterilizing conveyor 52
disposed within the sterilizing compartment 49, hot air blowing
nozzles 53 arranged along the path of transport of the drying
conveyor 51, and a blank sterilizing spray nozzle 54 directed toward
the path of transport of the sterilizing conveyor 52.

The drying conveyor 51 comprises drive and driven sprockets
55, 56 having axes of rotation spaced apart by a predetermined dis-
tance one above the other and extending in the front-to-rear
direction, endless chains 57 reeved around the sprockets 55, 56
and a multiplicity of drying blank holders 58 attached to the
endless chains 57 at a predetermined spacing. The drying conveyor
51 is so disposed within the drying compartment 46 that each of the
holders 58 travels passing positions opposed to the blank outlet
45 and the communication opening 47. The sterilizing conveyor 52
comprises a horizontal rotary shaft 59 extending in the front-to-
rear direction and four sterilizing blank holders 60 attached to
the rotary shaft 59 and arranged around the rotary shaft at a
predetermined spacing. The sterilizing conveyor 52 is so disposed
within the sterilizing compartment 49 that each of the holders 60
travels passing a position opposed to the communication opening 47
and the blank inlet 48. Both the drying and sterilizing blank
holders 58 and 60 are of the same shape and comprise a plurality
of horizontal pieces to be positioned around the tubular blank C
to retain the blank C in a horizontal position, restraining the
blank from upward or downward movement but allowing the blank to
move forward or rearward.

The hot air blowing nozzles 52 are attached to a hot air
supply duct 61 extending vertically within the drying compartment
46 and are arranged at the same spacing as the drying blank holders
58. The orifices of the nozzles 53 are directed in the axial direc-
tion of the holders 58. The upper end of the duct 61 extends through
the top wall of the drying chamber 46 upward, with a heat insulating
tube 62 provided around the duct 61. The top end of the duct 61 has
the air supply duct 36 connected theretc and a burner 63 attached
thereto.

The nozzle 54 for spraying a solution for sterilizing the

blank is mounted on the bottom of a bottomed tube 64. The tube 64
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extends in the front-to-rear direction across the drying compartment
46 sc as to be positioned in front of and in alignment with each of
the sterilizing blank holders 60 when the holder 60 depends from the
rotary shafi 59f The tube 64 is provided in the drying compartment
46 with its open end communicating with the sterilizing compartment
49. Thus the orifice of the spray nozzle 54 is oriented in the

axial direction of the blank holder 60.

The drive sprockets 55 of the drying conveyor 51 are fixed
to a rotary shaft 65 extending from the rear wall of the drying
compa"tment 46 forward through the front wall thereof. A pulley 66
is flxedly mounted on the end of the shaft 65 projecting outward
from the compartnent 46. A belt 67 is reeved around the pulley 66
and another pulley fixed to the output shaft of an unillustrated
prime mover. The dﬁying conveyor 51 is intermittently driven by
the Belt 67 sd that the holders 58 thereon can be stopped at the
poéitions opposeﬂ to the blank outlet 45 and the communication
opening 47. ﬁnrthe'other hand, the horizontal rotary shaft 59 of
the sterilizing conveyor 52 is supported by a tube 68 attached to
the rear end of thé drying compértment 46. The front end of the
rotarf shaft 59 extends into the drying compartment 46, and drive
spfockéts 69 are fixed to the front end. The sprockets 69 are in mesh
with the endless chains 57 so that the holders 60 of the sterilizing
conveyor 52»Céﬁ be stopped at the position opposed to the communica-
tion opening 47 and the blank outlet 48. Thus the sterilizing con-
veyor 52 is 1nterm1ttent1y drlven in synchronlsm with the drying
conveyor 51. The drlve interval is 90 degrees in terms of the
revolJtlon of the bolders 60, i.e. one pitch of the holders 60.

A blank gu1de 70 prov1deé ;1th1n the booth 21 in front of the drying
compa"tnent Aﬁ is Opposed tc the blank outlet 45 of the compartment
46, waile a blank gulde 71 is provided within the pressurized com-
partmont 50 and p051t10ned in the rear of and opposed to the blank
inlet 48 of the sterllizlng chamber 49. The blank guides 70, 71

are generally identlcal Hlth the blank holders 58, 60 in shape.

The air dlschargg duct 42 extending through the drying com-
partment 46 and ‘the pfgséﬁrlzed compartment 50 is connected to a
lower portion of the,sté?illzlng compartment 49. The interior of the
pressurized conpartmént 56 1s malntalned at a higher pressure than
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the interior of the sterilizing compartment 49 because clean air

is rapidly fed to the pressurized compartment 50 through the air
supply duct 36 and further because air is rapidly discharged from the
sterilizing compartment 49 via the air discharge duct 42. According-
ly the air within the sterilizing compartment 49 will not flow out
into the pressurized compartment 50, and the sterilizing solution
sprayed into the compartment 49 is discharged with the air discharged
via the duct 46. This prevents air pollution with the sterilizing
solution.

Figs. 6, 9 and 10 show the blank transfer assembly 24 in
detail.

The blank transfer assembly 24 comprises a pair of upper and
lower horizontal guide rods 72 extending in the front-to-rear direc-
tion at one side of the sterilizing compartment 49 within the
pressurized compartment 50, a carriage 74 movably supported by
rollers 73 on the guide rods 72, a pair of upper and lower pawl
rods 77, 78 extending in the front-to-rear direction, rotatably
supported by brackets 75, 76 on the carriage 74 and spaced apart
by a predetermined distance from each other in parallel, an upper
pawl 79 fixed to the upper pawl rod 77, and first and second
lower pawls 80, 81 fixed to the lower pawl rod 78 and spaced apart
from each other by a predetermined distance in the front-to-rear
direction.

The horizontal guide rods 72 are supported, in the vicinity
of their front ends, by the rear wall of the drying compartment 46
in a cantilever fashion. The foward end of a drive arm 83 is connec-
ted to the carriage T4 by a link 82. The drive arm 83 is supported
by a transverse horizontal shaft 84. The drive arm 83, when
pivotally moved by unillustrated means, moves the carriage 74
forward and rearward in reciprocation along the guide rods 72.

A major portion of the upper pawl rod 77 extends into the drying
compartment 46 through a hole 85 formed in the rear wall of the
compartment 46. The upper and lower pawl rods 77, 78 are inter-
connected by a pair of arms 86, 87 and a link 838 so as to transmit
rotation to each other. An operating arm 89 extending obliquely
upward is secured to the front end of the arm 86 attached to the

upper pawl rod 77. Lift means 91 is connected to the arm 89 by
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a conmnecting member 90. The 1lift means 91 comprises a lift rod 92,;
a pair of opposed horizontal guide rails 93 fixed to the lower end
of the lift rod 92 and extending kin the front-to-rear direction, and
a trolley 94 supported by the rails 93. The 1lift rod 92 is

movable upward and downward by an unillustrated cylinder. When the
1ift rod 92 is ,nbved upward or downward along with the rails 93 and
the trolley 94, the operating arm 89 is pivotally moved through

the comnecting member 90, whereby the upper pawl rod 77 is rotated.
The rotation of the upper pawl rod 77 is transmitted to the lower
pawl rod 78 via the pair of arms 86, 87 and the link 88. When the
upper and lower pawl rods 77, 78 are both rotated, the upper pawl 79,
the first lower pawl 80 and the second lower pawl 81 secured to these
rods pivotally move between the horizontal position and the down-
ward position indicated in solid lines or broken lines in Fig. 10.
The peripheral wall of the sterilizing compartment 49 is formed with
an aperture 95, thmugh which the first and second lower pawls

80 and'B‘l are movable into the sterilizing compartment 49. When

the pawls 79, BOand 81 are pivotally moved, these pawls are
engageable with blanks C. Stated more specifically, the upper pawl
79 is engagebable with or disengageable from the blank C held by
the drying blan"k: holder 58 which is at rest in the position opposed
to the blank duf,let._ 45 of the drying compartment 46. The first
lower pawl 80 is é_ngageable with or disengageable from the blank

C held by the sterilizing blank holder 60 which is at rest as
oppbsed to the t;'cﬁunication opening 47 and to the blank inlet 48.
The second louét' patil 81 is engageable with or disengageable from
the blank C which is to be held by the sterilizing blank holder

60. The last-mentioned blank C is retained by the blank guide T?
within the pr‘essurizéd compartment 50. Although not shown, another
pawl is secured‘tb" the upper pawl rod 77 to the front of the upper
pawl 79 This paﬁi-'serves to forward the blank C which has been
r‘emoved i‘rom the drying blank holder 58 by the upper pawl 79. This
blank € is sent. forwarg by being guided by the blank holder 70
uithln Lhe bom.h 21 The carriage 74 further has a horizontal rod
96 ext.endmg r'eamrd therefrom under the lower pawl rod 78 and
flxedly pmviﬂed \n.t.h an engaging plece 97 at its rear end. The
blank C which has been forwarded from the blank shaping-feeding unit
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25 is brought by the engaging piece 97 into the range of stroke of
the second lower pawl 81, i.e. to the position where it is to be held
by the blank guide 71. The blank C shaped into a tubular form by the
unit 25 is sent forward by the engaging piece 97 and the second lower
pawl 81 and held by one of the sterilizing blank holders 60. At this
time, the holder 60 is at rest on a horizontal line'through the
horizontal rotary shaft 59. When the sterilizing conveyor 52 is driven
by one pitch, the same blank C is brought to a position opposed to
the spray nozzle 54 in alignment therewith and is exposed to a
spray of sterilizing agent from the nozzle 54, whereby the blank
is uniformly sterilized over the inner and outer surfaces thereof.
Subsequently the conveyor 52 is driven by three pitches, whereby the
sterilized blank C is moved round the shaft 59 and returned to the
original position within the compartment 49. When at rest in this
position,the blank is forwarded by the first lower pawl 80 and
is thereby removed from the holder 60 and held by one of the drying
blank holders 58. Another blank C is placed by the second lower pawl
81 onto the sterilizing blank holder 60 from which the above blank C
has been withdrawn. The blank C held by the drying blank holder 58
is sterilized and dried by the hot air blowing nozzles 53 during
travel through the drying compartment 46. When the same blank C
is brought to a halt at a position two piteches preceding the
initial position after travelling through the drying compartment
46, the blank is removed from the sterilizing blank holder 58 and
sent forward by the upper pawl 79. The blank C thus withdrawn
from the holder 58 is further forwarded as retained on the blank
guide 70 and fed to the main chamber 8.

Figs. 11 tot 14 show the filling device 15.

The filling device 15 comprises a filling liquid tank 98,
a filling cylinder 100 connected at its upper end to the bottom
of the ligquid tank 98 by a branch pipe 99 so as to communicate
with the tank 98, a metering cylinder 102 connected to an intermediate
portion of the filling cylinder 100 between its upper and lower ends
by a connecting pipe 101, and a filling nozzle 103 connected to the
lower end of the filling cylinder 100.

A liquid supply pipe 104 is connected to the liquid tank 98.

A cleaning solution supply pipe 105 extending from the cleaning-
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sterilizing system 19 is connected to the liquid tank 98 and to the
metering cylinder 102. The filling nozzle 103 extends into the main
chamber 8 through the top wall thereof and has an open lower end which
is positioned immediately above the path of transport of blanks. Filling
operation is conducted twice for each bottomed tubular blank C, so

that two adjacent front and rear filling nozzles 103 are arranged

along the transpori path.

A liquid conduit 106 is disposed under the filling nozzles 103
within the main chéﬁber 8. The liquid conduit 106 comprises a vertical
portion 107 rotatably and vertically movably supported by the main
chamber 8 at a location a predetermined distance sidewise away from
immediately below the filling nozzles 103, and a horizontal portion
108 integral with the vertical portion 107 and having a length
corresponding to the above-mentioned distance. The lower end of
the vertical portion 107 extends outward from the main chamber 8
through its bottom wall, with a tubular seal member 109 fitted in
the wall around the lower end. A liquid discharge pipe 110 is
connected to the'seal member 109. A liquid receptacle 111 is
attached to the forward end of the horizontal portion 108. The
liquid receptaclie 111 is formed with iwo upwardly open nozzle
sockets 112 corresponding to the two adjacent filling nozzles 103
and commumicating with the liquid conduit 106. An annular seal
member 113 of elastic material is attached to the inner periphery
of each socket 112. A pair of opposed engaging pieces 114 projecting
upward are attachéd to opposite sides of the liquid receptacle 111.

A laterally U—shaéed cutout 115 is formed in each engaging piece

114 as seen in Fig; 14. A rotating rod 116 is connected to the upper
end of the vertical portion 107 of the conduit 106 in alignment with
the portion 107. The rotating rod 116 slidably extends through and
projects upward from a guide tube 117 attached to the top wall of
the main chamber 8. A handle 118 is attached to the projecting

end of the rod 116. The handle 118 is supported by the top wall of
the main chamber 118 by means of a vertical solid cylindrical spacer
119 upstanding frbm the chamber 8 and a horizontal contact disk 120
fixed to the upper end of the spacer. The handle 118, when rotated,
causes. the rotating rod 116 and the liquid conduit 106 to revolve
the liguid Pecepgaéle 111 in a horizontal plane.
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The filling nozzles 103 are provided with a vertically
movable rod 121 extending upward from their lower ends. The lower
end of the rod 121 is integral with an engaging member 122 ex-
tending horizontally laterally. The vertically movable rod 121 is
slidably inserted through a guide tube 123 attached to the top wall
of the main chamber 8, further slidably extends through a slide
guide plate 124 mounted on the upper side of the top wall of the
main chamber 8 immediately above the tube 123 and has its upper
end projected upward beyond the plate 124. A rectangular tube 125
is held to the projecting end. The lateral opposite sides of the
rectangular tube 125 are in bearing contact with a pair of blocks
126 having the same front-to-rear thickness as the tube 125
and adapted for guiding vertical movement. A projection 127 is
integral with each of the front and rear sides of the rectangulaﬁ
tube 125. The tube 125 and the guide blocks 126 on opposite sides
thereof are held between a pair of front and rear movable plates
128 which are rectangular and laterally elongated and which are
laterally movably placed on the slide guide plate 124, the movable
plates 128 being slidable on the front and rear surfaces of the
tube 125 and the blocks 126. Each movable plate 128 is formed with
a slot 129 having the projection 127 fitted therein. The slot 129
is slanted upwardly rightward as seen in Fig. 13. A threaded member
130 is held between the two movable plates 128 at one side of the
chamber 8. A screw rod 132 supported by a bearing 131 on the top
wall of the main chamber 8 has its one end screwed in the threaded
member 130. A rotary handle 133 is attached to the other end of
the screw rod 132.

During the steady-state filling operation, the horizontal
portion 108 of the liquid conduit 106 is oriented in the front-to-
rear direction so as not to interfere with the blanks C trans-
ported on the endless conveyor 1.

When the filling liquid is to be replaced by a different
liquid after completion of the filling operation, the liquid
receptacle 111 is revolved in the manner already described and
positioned immediately below the open lower ends of the filling
nozzles 103, whereby the engaging pieces 114 are fitted at the

cutouts 115 to the engaging member 112 of the vertically movable
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rod 121. Thus the liquid receptacle 111 is positioned in place imme-
diately below the filling nozzles 103 and engaged with the vertically
movable rod 121. When the rotary handle 133 is subsequently rotated,
the screw rod:ﬁ32 rotates, moving the movable plates 128 leftward in
5 Fig. 13 aloné with the threaded member 130 which is screwed on
the rod 132; This movement causes the siot portions 129 of the
movable plates 128 to push up the projections 127 to thereby 1lift
the movable rod 121 along with the liquid receptacle 111. Conse-
guently the scékets 112 of the receptacle 111 are hermetically
10 joined to the open lower ends of the filling nozzle 103 with the
seal members 113 interposed therebetween. The liquid remaining in
various poktions of the filling device 15 is then discharged.
Further when required, the components of the filling device 15 can
be cleaned and sierilized by forcing out a cleaning solution or hot
15 steam from the cleaning solution supply pipe 105. The solution or
steam used can be'discharged in the same manner as the filling
liquid. Because the removal of the filling liquid and the cleaning-
sterilizing operation can be carried out by moving the handles 118
and 133 with the main chamber 8 sealed off from the outside air,
20 it is unlikely that the main chamber 8 will be contaminated with
the outside air by conducting such operation.
The figures used in the claims are only meant to explain
more cléarlg the intention of the invention and are not supposed
to be any restriction concerning the interpretation of the

25 invention.
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CLAIMS

What is claimed is:

1. A packaging machine comprising an endless conveyor 1, a
mandrel wheel 4 disposed above the starting end of the path of
transport of the conveyor and having a plurality of mandrels 3, a
closed main chamber 8 entirely enclosing the conveyor 1 and the
mandrel wheel 4, a series of devices 9 arranged on the top wall of
the main chamber 8 from the rear forward for making tubular blanks
C into containers by closing one end of each blank to form the
bottom of the container, filling contents into the bottomed blank
C and thereafter closing the other end of the blank to form the top
of the container, the series of devices having portions operative
on the blank C and extending into the main chamber 8, and a closed
subchamber 22 disposed to the rear of the main chamber 8 and
communicating therewith, the subchamber 22 having installed therein
a blank sterilizer 23 and a blank transfer assembly 24 for trans-
ferring tubular blanks C from a blank shaping-~feeding unit 25 to
the blank sterilizer 23 and for transferring sterilized tubular
blanks C from the sterilizer 23 to the mandrel wheel 4.

2. A packaging machine as defined in claim 1 wherein nozzles
30 for spraying a sterilizing solution are provided in a required
arrangement within the main chamber 8.

3. A packaging machine as defined in claim 1 or 2 wherein the
main chamber 8 is provided with a completed container discharge

opening 31 at a front portion thereof, and the subchamber 22 is
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provideZ with a blank supply opening 32 at a rear portion thereof,
the oper.ings 33 and 34 being provided with openable closures 33 and
34, respectively, an air supply duct 36 extending from a clean air
supply vnit 35 and being connected to the main chamber 8, the air
supply duct 36 being provided with a check valve 37.

4, A packaging machine as defined in claim 3 wherein the

main chamber 8 has a sensor 44 for detecting the internal pressure
thereof, and the clean air supply unit 35 operates in response to
an output signal from the sensor 44 when the detected pressure drops
below a set level.

5. A packaging machine as defined in any one of claims 1 to 4
wherein the subchamber 22 comprises a drying compartment 46 having
at a frént portion thereof a blank outlet 45 communicating with

the main chamber 8 and a sterilizing compartment 49 communicating at
a front poftionrthereof with the drying compartment 46 through a
communicationropening 47 and having a blank inlet 48 at a rear
portioh thereof, and the blank sterilizer 23 comprises a drying
conveyor 51 disposed within the drying compartment 46, a sterilizing
conveyor 52 disposed within the sterilizing compartment 49, hot air
blowing nozzles 53 arranged along the path of transport of the
drying convéyor 51 and a2 blank sterilizing nozzle 54 directed to-.
ward the path of transport of the sterilizing conveyor 52, the
drying conveyor 51 comprising drive and driven sprockets 55, 56 having
axes of rotation spaced apart by a predetermined distance one above
the other and extending in the front-to-rear direction, endless
chains 57 reeved around the sprockets 55, 56 and a multiplicity of
drying blank holders 58 attached to the endless chains 57 at a pre-
determined spacing, the drying blank holders 58 being adapted to
travel through and stop at positions opposed to the blank outlet

45 and‘to the communication opening 47, the sterilizing conveyor 52
comprising a horizontal rotary shaft 59 extending in the front-to-
rear direction and sterilizing blank holders 60 attached to the
rotary shaft 59 and arranged around the rotary shaft 59 at a pre-
determined spacing, the sterilizing blank holders 60 being adapted
to travel through and stop at a position opposed to the communication
opening 47 and to the blank inlet 48, the drying and sterilizing
blank ﬁolders 58 and 60 being adapted to restrain the tubular blank C
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from upward or downward movement but allow the blank to move forward
or rearward, the blank transfer assembly 24 comprising a plurality
of pawls 79, 80, 81 movable forward and rearward at a predetermined
stroke length and respectively engageable with and disengageable
from blanks C held by the drying and sterilizing blank holders

58, 60 stopped at the said positioned.

6. A packaging machine as defined in claim 5 wherein the
subchamber 22 further comprises a pressurized compartment 50 en-
closing an opening of the sterilizing compartment 49 including the
blank inlet 48, an air supply duct 36 being connected to the
pressurized compartment 50, an air discharge duct 42 extending into
the pressurized compartment 50 and being connected to the sterilizing
compartment 49, whereby the pressurized compartment 50 is made to
have a higher internal pressure than the sterilizing compartment

49,

7. A packaging machine as defined in any one of claims 1 to 6
wherein the series of devices include a filling machine 15 comprising
a filling nozzle 103 extending into the main chamber 8 and provided
with a liquid conduit 106 disposed below the nozzle, the liquid
conduit 106 comprising a vertical portion 107 rotatably and verti-
cally movably supported by the main chamber 8 at a location a
predetermined distance horizontally away from immediately below the
filling nozzle 103 and a horizontal portion 108 integral with the
vertical portion 107 and having a length corresponding to the
predetermined distance, the vertical portion 107 having a lower

end extending through the bottom wall of the main chamber 8 outward,
the horizontal portion 108 being provided at its forward end with

a liquid receptacle 111 having an upwardly open nozzle socket 112.
8. A packaging machine as defined in claim 7 wherein the
vertical portion 107 of the liquid conduit 106 is provided at its
upper end with a rotating rod 116 in alignment with the vertical
portion 107, the rotating rod 116 having an upper end extending
through and projecting upward beyond the top wall of the main
chamber 8, the filling nozzle 103 being provided with a vertically
movable rod 121 extending upward from its lower end and inserted
through the top wall of the main chamber 8, the vertically movable

rod 121 having a horizontally projecting engaging member 122 at its

.-so
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louer-end, the liquid receptacle 111 having a U-shaped fitting
portion 115 engageable with the engaging member 122 when the
liquid receptacle 111 is brought to a position immediately below
the filling nezzle 103,
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