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(57) A bag making and packaging machine (100) is
provided with a feed mechanism (10), a roll holding por-
tion (20), a printing mechanism (30), a former (60), a
longitudinal seal mechanism (70), a transverse seal
mechanism (75), a cutting mechanism (80), a first sensor
(91), and a second sensor (92). The printing mechanism
(30) prints information on a film (F). The former (60) caus-
es the two longitudinal sides of the film F to become over-
lapped. The longitudinal seal mechanism (70) bonds the
two longitudinal sides and makes a film tube (FT). The
transverse seal mechanism (75) sandwiches and bonds
the film tube (FT) and makes a transverse seal portion.
The cutting mechanism (80) cuts the film tube (FT) at the
transverse seal portion. The first sensor (91) detects a
mark on the film F for identifying a cutting position for
cutting the film tube FT. The second sensor (92) detects
a mark for specifying a printing position of the film (F)
where predetermined information is to be printed.
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Description
TECHNICAL FIELD

[0001] The present invention relates to a bag making
and packaging machine.

BACKGROUND ART

[0002] A bag making and packaging machine pulls a
film for wrapping from a film roll, makes a bag with the
film, and wraps articles with the bag. Marks are regularly
printed at a constant interval on the film beforehand. The
bag making and packaging machine uses a sensor to
detect the marks in order to print predetermined informa-
tion such as the manufacturing date at an appropriate
position on the film, and cut the bag-shaped film at an
appropriate position for discharging individual wrapped
articles.

[0003] The bag making and packaging machine dis-
closed in Patent Document No. 1 (Japanese Patent No.
3971833) is provided with one sensor for detecting the
marks.

SUMMARY OF THE INVENTION
<Technical Problem>

[0004] Ata factory for manufacturing wrapped articles,
the operation of the bag making and packaging machine
is temporarily stopped just before finishing up one film
roll. Next, a new film roll is set on the bag making and
packaging machine by a worker, and the terminating
edge of the previous film and the starting edge of the film
on the new roll are joined with an adhesive tape or the
like. The operation of the bag making and packaging ma-
chine is then restarted.

[0005] Usually, the positional relationship of the two
films is not matched at the joining portion of the films,
whereby the interval between adjacent marks on either
side of the joining portion is improper. As a result, dis-
placement of the positions for printing and cutting may
occur near the joining portion of the films. The range
where such displacement in the films could extend by
the feed path between the farthest two among the cutting
mechanism, the printing mechanism, and the sensor for
detecting the marks. The film portion having such a dis-
placement must be discarded.

[0006] An object of the present invention is to reduce
the amount of film that must be discarded with regard to
a bag making and packaging machine.

<Solution to problem >

[0007] A bag making and packaging machine accord-
ing to a first aspect of the present invention wraps an
article with a bag made from a film on which a mark is
printed at a constant interval in a longitudinal direction.
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The interval is a dimension from a first side to a second
side of the bag. The second side is opposite to the first
side. The bag making and packaging machine includes
afeed mechanism, aroll holding portion, a printing mech-
anism, a former, a longitudinal seal mechanism, a trans-
verse seal mechanism, a cutting mechanism, a first sen-
sor, and a second sensor. The feed mechanism feeds
the film from the upstream side toward the downstream
side. The roll holding portion holds a film roll onto which
the film is wound. The printing mechanism is disposed
downstream of the roll holding portion and prints prede-
termined information on the film. The former is disposed
downstream of the printing mechanism and causes the
two longitudinal edges of the film to become overlapped.
The longitudinal seal mechanism is disposed down-
stream of the former and makes a film tube by bonding
the two longitudinal edges that are overlapping. The
transverse seal mechanism is disposed downstream of
the longitudinal seal mechanism and makes a transverse
seal portion that extends in the transverse direction in
the film tube by bonding two opposing portions of the film
tube. The transverse direction is perpendicular to the lon-
gitudinal direction. The cutting mechanism is disposed
downstream of the longitudinal seal mechanism and cuts
the film tube at the transverse seal portion. The first sen-
sor detects a mark for specifying a cutting position of the
film tube to be cut. The second sensor detects a mark
for specifying a printing position of the film where the
predetermined information is to be printed.

[0008] According to this configuration, the bag making
and packaging machine has the first sensor correspond-
ing to the cutting mechanism and the second sensor cor-
responding to the printing mechanism. Therefore, the
printing mechanism and the cutting mechanism are both
able to operate at an optimal timing and, consequently,
the amount of film that must be discarded can be reduced.
[0009] A bag making and packaging machine accord-
ing to a second aspect of the present invention is related
to the bag making and packaging machine according to
the first aspect, wherein the second sensor is disposed
upstream of the printing mechanism.

[0010] According to this configuration, the printing
mechanism is able operate at an appropriate timing be-
cause the printing mechanism is able to use a detection
signal of the second sensor disposed further upstream
than the printing mechanism itself.

[0011] A bag making and packaging machine accord-
ing to a third aspect of the present invention is related to
the bag making and packaging machine according to the
first aspect or the second aspect, wherein the first sensor
is disposed downstream of the longitudinal seal mecha-
nism and upstream of the cutting mechanism.

[0012] According to this configuration, the length of the
feed path from the first sensor to the cutting mechanism
is small and, therefore, there is less concern that a meas-
urement error will affect the position on the film learned
by a control circuit. Therefore, the cutting mechanism is
able to operate at a more accurate timing.
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[0013] A bag making and packaging machine accord-
ing to a fourth aspect of the present invention is related
to the bag making and packaging machine according to
the first aspect or the second aspect, wherein the first
sensor is disposed downstream of the printing mecha-
nism and upstream of the former.

[0014] According to this configuration, the first sensor
used to allow the cutting mechanism to operate at an
appropriate timing can be disposed at a location that fa-
cilitates installation.

[0015] A bag making and packaging machine accord-
ing to a fifth aspect of the present invention is related to
the bag making and packaging machine according to any
one of the first to fourth aspects, wherein the length of
the feed path from the roll holding portion to the printing
mechanism is equal to or more than three times as long
as the dimension of the bag.

[0016] According to this configuration, the amount of
film that must be discarded can be reduced regardless
of whether the distance of the feed path from the roll
holding portion to the printing mechanism is long.
[0017] A bag making and packaging machine accord-
ing to a sixth aspect of the present invention is related to
the bag making and packaging machine according to any
one of the first to fifth aspects, wherein the length of the
feed path from the printing mechanism to the cutting
mechanism is equal to or more than three times as long
as the dimension of the bag.

[0018] According to this configuration, the amount of
film that must be discarded can be reduced regardless
of whether the distance of the feed path from the printing
mechanism to the cutting mechanism is long.

[0019] A bag making and packaging machine accord-
ing to a seventh aspect of the present invention is related
to the bag making and packaging machine according to
any one ofthe first to sixth aspects, and is further provided
with a printing inspection mechanism and a third sensor.
The printing inspection mechanism inspects whether or
not the predetermined information is printed appropriate-
ly. The third sensor detects the mark for specifying the
timing to enable the printing inspection mechanism to
operate. The third sensor is disposed upstream of the
printing inspection mechanism.

[0020] According to this configuration, the bag making
and packaging machine has the printing inspection
mechanism and the third sensor that corresponds to the
printing inspection mechanism. Therefore, the informa-
tion printed on the film by the printing mechanism can be
verified more accurately.

[0021] A bag making and packaging machine accord-
ing to an eighth aspect of the present invention is related
to the bag making and packaging machine according to
any one of the first to seventh aspects, and is further
provided with a feed length changing mechanism. The
feed length changing mechanism changes the length
from the printing mechanism to the cutting mechanism
of the film fed by the feed mechanism. The feed mech-
anism is able to stop once for each time the film is fed
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by the bag dimension. The printing mechanism and the
cutting mechanism both operate in the stoppage.
[0022] According to this configuration, the processing
speed of the bag making and packaging machine can be
improved because the feeding of the film is stopped only
when the printing mechanism and the cutting mechanism
operate at the same time. Furthermore, the verification
accuracy of the feeding state is improved because the
position of the film is double-checked by two sensors.
[0023] A bag making and packaging machine accord-
ing to a ninth aspect of the present invention is related
to the bag making and packaging machine according to
any one of the first to eighth aspects, wherein the feed
mechanism is able to stop twice for each time the film is
fed by the dimension of the bag. One of the printing mech-
anism and the cutting mechanism operates in the first
stoppage. The other of the printing mechanism and the
cutting mechanism operates in the second stoppage.
[0024] According to this configuration, the processing
speed of the bag making and packaging machine is im-
proved.

<Advantageous Effects of Invention>

[0025] The amount of film that must be discarded can
be reduced according to the bag making and packaging
machine according to the present invention.

BRIEF DESCRIPTION OF THE DRAWINGS
[0026]

FIG. 1is a schematic view of a configuration of abag
making and packaging machine 100 according to a
first embodiment of the present invention.

FIG. 2 is a plan view of a film F.

FIG. 3 is a perspective view of a film tube FT sub-
jected to a longitudinal seal.

FIG. 4 is a perspective view of the film tube FT sub-
jected to a transverse seal.

FIG. 5 is a block diagram of a control circuit 200
mounted in the bag making and packaging machine
100.

FIG. 6 is a schematic view of a configuration of abag
making and packaging machine 100A according to
a second embodiment of the present invention.
FIG. 7 is a schematic view of a configuration of abag
making and packaging machine 100B according to
a third embodiment of the present invention.

DESCRIPTION OF EMBODIMENTS
<First Embodiment>
(1) Overall configuration

[0027] FIG. 1 shows a configuration of a bag making
and packaging machine 100 according to a first embod-
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iment of the presentinvention. The bag making and pack-
aging machine 100 is provided with a feed mechanism
10, a roll holding portion 20, a printing mechanism 30, a
printing inspection mechanism 40, a feed length chang-
ing mechanism 50, a former 60, a longitudinal seal mech-
anism 70, a transverse seal mechanism 75, a cutting
mechanism 80, afirstsensor 91, and a second sensor 92.

(2) Detailed configurations
(2-1) Feed mechanism 10

[0028] The feed mechanism 10 feeds a film F for wrap-
ping fed out from the roll holding portion 20.

[0029] FIG. 2 illustrates the film F. The film F extends
lengthwise in alongitudinal direction L and has a constant
width that extends in a transverse direction W which is
perpendicular to the longitudinal direction L. A pattern for
use as a bag for product wrapping is repeatedly printed
on the film F at each dimension D. A mark M is also
printed on the film F at an interval of the dimension D in
the longitudinal direction L. When the film F is finally fab-
ricated into a bag, the dimension D becomes the distance
between the top side and the bottom side of the bag, or
the distance between the left side and the right side of
the bag according to the design of the bag.

[0030] Returning to FIG. 1, the film F is fabricated into
the shape of a bag in the course of the feed mechanism
10 feeding the film F. The feed mechanism 10 finally dis-
charges a wrapped product WP that is filled and sealed.
[0031] The feed mechanism 10 has a plurality of roll-
ers, which are not provided with a reference numeral, a
pull-down belt 15, a discharge conveyor 19, and a feed
length changing mechanism 50 to be mentioned below.

(2-2) Roll holding portion 20

[0032] Theroll holding portion 20 is provided upstream
in the feed path formed by the feed mechanism 10. The
roll holding portion 20 holds a film roll FR. The film roll
FR has a core and the film F which is wound onto the
core and extends in the longitudinal direction.

[0033] The feed mechanism 10 holds one end of the
film F and draws out the film F from the roll holding portion
20.

(2-3) Printing mechanism 30

[0034] The printing mechanism 30 prints predeter-
mined information such as the manufacturing date or the
like atan appropriate position on the film F during feeding.
As a result, the predetermined information is printed on
each of the wrapped products WP finally discharged from
the bag making and packaging machine 100.

[0035] The length of the feed path from the roll holding
portion 20 to the printing mechanism 30 is equal to or
more than three times as long as the dimension D of the
bag. Consequently, a space for disposing the mecha-
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nisms from the roll holding portion 20 to the printing mech-
anism 30 can be easily obtained.

(2-4) Printing inspection mechanism 40

[0036] The printing inspection mechanism 40 includes
a camera.
[0037] The printing inspection mechanism 40 inspects

whether the predetermined information printed by the
printing mechanism 30 is printed on the film F in a correct
manner, or not. Specifically, the printing inspection mech-
anism 40 determines whether the sharpness of the print-
ing, the contents of the information, the position of the
printing, or the like is appropriate or inappropriate.

(2-5) Feed length changing mechanism 50

[0038] The feed length changing mechanism 50 is one
of the components of the feed mechanism 10 and chang-
es the position of some parts in order to adjust the length
of the feed path of the film F between the printing mech-
anism 30 and the cutting mechanism 80.

[0039] The feed length changing mechanism 50 has a
moveable roller 51 and a fixed roller 52. The film F is fed
from the upstream side to the moveable roller 51, and
then fed to the fixed roller 52, and then is fed toward the
subsequent former 60.

[0040] The rotating axis of the moveable roller 51 is
moved in a movement direction S by a movement mech-
anism that is not illustrated. The fixed roller 52 is able to
rotate at a fixed position. The length of the feed path of
the film F is changed by the movement of the moveable
roller 51.

(2-6) Former 60

[0041] The former 60 is used for rounding the fiim F
fed in a flat state and causing the two longitudinal sides
of the film F to become overlapped. The former 60 has
acylindrical member. The internal space of the cylindrical
member is used as a filling path for filling articles be
wrapped in the bag formed with the film F.

(2-7) Longitudinal seal mechanism 70

[0042] The longitudinal seal mechanism 70 bonds the
two longitudinal sides of the film F overlapped by the
former 60. The longitudinal seal mechanism 70 has a
heater. The heat produced by the heater temporarily sof-
tens the overlapping portions of the film F, whereby bond-
ing is performed.

[0043] FIG.3illustrates the film tube FT made by bond-
ing and having atubular shape. Alongitudinal seal portion
SL is formed on the film tube FT due to the bonding.

(2-8) Transverse seal mechanism 75

[0044] Returning to FIG. 1, the transverse seal mech-
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anism 75 bonds two opposing portions on the film tube
FT.

[0045] The transverse seal mechanism 75 has a first
member 751 and a second member 752 that face each
other on either side of the feed path. The first member
751 and the second member 752 are able to approach
each other and move away from each other by means
of a motor that is not illustrated. The first member 751
and the second member 752 both have heaters.

[0046] The bonding of the film tube FT is carried out in
the following manner. First, the first member 751 and the
second member 752 approach each other and press the
film tube FT. Two opposing locations that sandwich the
internal space of the film tube FT are the portions to be
pressed. The pressing is performed across the entire di-
mension in the width direction of the film tube FT. Next,
heat is applied by the heaters of the first member 751
and the second member 752 to the pressed portion of
the film tube FT. As a result, the pressed portion is sof-
tened and bonded. Finally, the first member 751 and the
second member 752 stop pressing and move away from
each other.

[0047] FIG. 4 illustrates the film tube FT subjected to
a bonding process by the transverse seal mechanism
75. The film tube FT has a transverse seal portion SW
formed by the bonding process of the transverse seal
mechanism 75.

[0048] Returningto FIG. 1, the film tube FT is filled with
articles of the amount for one bag through the internal
space of the former 60 each time an operation of the
transverse seal mechanism 75 is finished.

(2-9) Cutting mechanism 80

[0049] The cutting mechanism 80 is provided in the
transverse seal mechanism 75. The cutting mechanism
80 has a blade 801 and a receiving portion 802. The
blade 801 is provided in the first member 751 and is able
to exsert and retract. The receiving portion 802 is provid-
ed in the second member 752 and is able to receive the
exserted blade 801.

[0050] A cutting position CP that is cut by the cutting
mechanism 80 is indicated in FIG. 4. The cutting position
CP is in the transverse seal portion SW.

[0051] Returning to FIG. 1, the blade 801 exserts to-
ward the receiving portion 802 in the cutting operation of
the cuttingmechanism 80. As aresult, individual wrapped
products WP are cut off.

[0052] The length of the feed path from the printing
mechanism 30 to the cutting mechanism 80 is equal to
or more than three times as long as the dimension D of
the bag. Consequently, a space for disposing the mech-
anisms from the printing mechanism 30 to the cutting
mechanism 80 can be easily obtained.

(2-10) First sensor 91

[0053] The first sensor 91 is a sensor for detecting the
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mark M (FIG. 2) printed on the film F for identifying the
cutting position CP (FIG. 4) to be cut on the film tube FT.
[0054] The first sensor 91 is disposed upstream of the
cutting mechanism 80 in the feed path, and is specifically
disposed between the printing inspection mechanism 40
and the feed length changing mechanism 50.

(2-11) Second sensor 92

[0055] The second sensor 92 is a sensor for detecting
the mark M (FIG. 2) printed on the film F for identifying
the printing position to print the predetermined informa-
tion on the film F.

[0056] The second sensor 92 is disposed upstream of
the printing mechanism 30 in the feed path.

(3) Control circuit
(3-1) Overall configuration

[0057] FIG. 5 illustrates a control circuit 200 for con-
trolling the bag making and packaging machine 100. The
control circuit 200 has a CPU 210 and a memory 220.
The CPU 210 has a group of input ports and a group of
output ports.

(3-2) Inputs

[0058] A first detection unit 231, a second detection
unit 232, an image processing unit 233, and an operation
panel control unit 271 are connected to the input ports
of the CPU 210.

[0059] The first detection unit 231 converts signals
from the first sensor 91 to mark detection signals.
[0060] The second detection unit 232 converts signals
from the second sensor 92 to mark detection signals.
[0061] The image processing unit 233 fabricates or
processes the data output by the printing inspection
mechanism 40.

[0062] The operation panel control unit 271 processes
information input by a user through an operation panel
270 mounted on the bag making and packaging machine
100 for enabling various types of settings, and enables
the CPU 210 to read the information.

(3-3) Outputs

[0063] A roller motor drive circuit 251, a motor drive
circuitfor roller rotating shaft motion 252, a printing mech-
anism drive circuit 253, a heater drive circuit 254, a motor
and heater drive circuit 255, and a solenoid drive circuit
256 are connected to the output ports of the CPU 210.
[0064] The roller motor drive circuit 251 generates an
electric current for driving the motors for rotating various
rollers included in the feed mechanism 10.

[0065] The motor drive circuit for roller rotating shaft
motion 252 generates an electric current for driving a
motor included in the movement mechanism for moving
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the rotating shaft of the moveable roller 51.

[0066] The printing mechanism drive circuit 253 gen-
erates signals or an electric current for controlling the
printing mechanism 30.

[0067] The heater drive circuit 254 generates an elec-
tric current for controlling the heater of the longitudinal
seal mechanism 70.

[0068] The motor and heater drive circuit 255 gener-
ates signals or an electric current for controlling the motor
and heaters of the transverse seal mechanism 75.
[0069] The solenoid drive circuit 256 generates an
electric current for controlling the solenoid that governs
the extension andretraction of the blade 801 of the cutting
mechanism 80.

(3-4) Centralized processing

[0070] The CPU 210 detects the marks on the film F
via the first sensor 91 and the second sensor 92. Addi-
tionally, the CPU 210 controls the motors for rotating the
various rollers included in the feed mechanism 10.
[0071] Therefore, the CPU 210 is able to learn the po-
sitions indicating where each mark is present on the film
F at any timing.

(4) Operations

[0072] Returning to FIG. 1, the "continuous operation"
executed by the bag making and packaging machine 100
will be discussed next.

[0073] The feed mechanism 10 feeds the film F at a
feeding speed that is normally constant.

[0074] Because the control circuit 200 (FIG. 5) knows
the time when the mark M is detected by the second
sensor 92 as well as the distance that the film F has been
fed by since that time, it calculates the timing for operating
the printing mechanism 30 from time and distance val-
ues. Thereafter, the control circuit 200 controls the print-
ing mechanism 30 according to the calculated timing to
cause the printing of the predetermined information at
the appropriate position on the film F.

[0075] The feeding of the film F continues. Because
the control circuit 200 knows the time when the mark M
is detected by the second sensor 92 as well as the dis-
tance that the film F has been fed by since that time, it
calculates the timing for operating the printing inspection
mechanism 40 from the time and distance values. There-
after, the control circuit 200 controls the printing inspec-
tion mechanism 40 according to the calculated timing to
acquire images of the film F to be inspected and the in-
spection is performed.

[0076] Next, after the film F passes through the feed
length changing mechanism 50, the film F is rounded by
the former 60 and the two longitudinal sides of the film F
are made to overlap each other. The longitudinal seal
mechanism 70 heats the overlapping portion. Conse-
quently, the overlapping portion is bonded and the film
tube FT having the longitudinal seal portion SL (FIG. 3)
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is made.

[0077] The film tube FT is filled with articles of the
amount for one bag in the previous cycle. The transverse
seal mechanism 75 makes a transverse seal portion SW
(FIG. 4) at a location of the film tube FT that is higher
than the location where the articles are pooled. The cut-
ting mechanism 80 makes a cut at the cutting position
CP (FIG. 4) inthe transverse seal portion SW. The timing
of the operations of the transverse seal mechanism 75
and the cutting mechanism 80 is determined by the con-
trol circuit 200 (FIG. 5) from the time when the mark M
is detected by the first sensor 91 and the distance that
the film F has been fed by since that time.

[0078] The individual wrapped products WP cut in this
way are discharged from the bag making and packaging
machine 100 by the discharge conveyor 19.

(5) Characteristics
[0079]

(5-1) The bag making and packaging machine 100
is provided with two sensors for detecting the mark
M. Thatis, there is the first sensor 91 corresponding
to the cutting mechanism 80 and the second sensor
92 corresponding to the printing mechanism 30.
Therefore, the printing mechanism 30 and the cutting
mechanism 80 are able to operate at optimal timings,
respectively, even when a joining portion that may
accompany the replacement of the film roll FR reach-
es the feed mechanism 10 and the interval between
adjacent marks M becomes an incorrect value other
than the dimension D. As a result, the amount of film
F that must be discarded can be reduced.

(5-2) The second sensor 92 is disposed upstream
of the printing mechanism 30. The printing mecha-
nism 30 is able to operate at an appropriate timing
because the printing mechanism 30 is able to use a
detection signal of the second sensor 92 disposed
further upstream than the printing mechanism 30 it-
self.

(5-3) The first sensor 91 to be used for enabling the
cutting mechanism 80 to be operated at an appro-
priate timing is disposed downstream of the printing
mechanism 30 and upstream of the former 60. The
feed path extends in a straight line in this region.
Additionally, the fed film F is in a sheet-shape and
has not been rounded yet in this region. Therefore,
the first sensor 91 can be installed easily in this re-
gion.

(5-4) The length of the feed path from the roll holding
portion 20 to the printing mechanism 30 is equal to
or more than three times as long as the dimension
D of the bag. According to this configuration, the
amount of film that must be discarded can be re-
duced despite the long distance of the feed path from
the roll holding portion 20 to the printing mechanism
30.
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(5-5) The length of the feed path from the printing
mechanism 30 to the cutting mechanism 80 is equal
to or more than three times as long as the dimension
D of the bag. According to this configuration, the
amount of film F that must be discarded can be re-
duced regardless of whether the distance of the feed
path from the printing mechanism 30 to the cutting
mechanism 80 is long.

(6) Modified examples

[0080] The following describes a modified example of
the first embodiment.

(6-1) First modified example 1A
(6-1-1) Operation

[0081] The bag making and packaging machine 100
according to a first modified example 1A of the first em-
bodiment has the same mechanical configuration as the
bag making and packaging machine 100 according to
the first embodiment described in FIG. 1. However, the
bag making and packaging machine 100 according to
the first modified example 1A executes an "intermittent
operation" instead of the abovementioned "continuous
operation" in the operation method. That is, stopping and
feeding of the film F is repeated.

[0082] Thefeed mechanism 10 stops once temporarily
for each time the film F is fed by the dimension D (FIG.
2) of the bag. The printing mechanism 30 and the cutting
mechanism 80 both operate in the stoppage period.
[0083] In order to make it possible for both the printing
mechanism 30 and the cutting mechanism 80 to operate
at the same time, the feed length changing mechanism
50 changes the length of the feed path from the printing
mechanism 30 to the cutting mechanism 80 before the
wrapping operation so as to achieve an optimal value.
As aresult, the occurrence of mismatching of the printing
and cutting positions can be suppressed.

[0084] The timing of the feed stoppage is decided by
the control circuit 200 from the time when the mark M is
detected by the second sensor 92 and the distance the
film F is fed by after that time. Additionally, the control
circuit 200 uses the time at which the first sensor 91 de-
tects the mark M, thereby verifying whether or not the
film F has been fed appropriately according to the as-
sumed timing.

[0085] When ajoining portion of the film enters the feed
path, the second sensor 92 calculates the difference be-
tween the distance of the adjacent marks M on either
side of the joining portion and the dimension D of the
bag. The control circuit 200 adjusts the length of the feed
distance from the printing mechanism 30 to the cutting
mechanism 80 by controlling the feed length changing
mechanism 50 in response to the value of the above dif-
ference. As a result, the printing and the cutting can be
performed appropriately even when a portion that has a

10

15

20

25

30

35

40

45

50

55

mismatch in the distance between the marks M on the
film F has arrived.

(6-1-2) Characteristics

[0086] According to this configuration, the processing
speed of the bag making and packaging machine 100
can be improved because the feeding of the film F is
stopped only when the printing mechanism 30 and the
cutting mechanism 80 operate at the same time. Further-
more, the verification accuracy of the feeding state is
improved because the position of the film F is double-
checked by two sensors.

(6-2) First modified example 1B
(6-2-1) Operation

[0087] The bag making and packaging machine 100
according to a first modified example 1B executes a dif-
ferent intermittent operation from the above-mentioned
first modified example 1A.

[0088] The feed mechanism 10 is able to carry out the
intermittent operation accompanying two temporary feed
stoppages in addition to the intermittent operation ac-
companying one temporary feed stoppage as explained
in the first modified example 1A. That is, the feed mech-
anism 10 is able to stop twice for each time the film F is
fed by the bag dimension D (FIG. 2). The printing mech-
anism 30 prints the predetermined information on the film
F in the first feed stoppage period. The cutting mecha-
nism 80 cuts the transverse seal portion SW of the film
tube FT in the second feed stoppage period.

[0089] The timing of the first feed stoppage is decided
by the control circuit 200 from the time when the mark M
is detected by the second sensor 92 and the distance
thefilm F is fed by after thattime. The timing of the second
feed stoppage is decided by the control circuit 200 from
the time when the mark M is detected by the first sensor
91 and the distance the film F is fed by after that time.
[0090] Before starting the wrapping operation of the
bag making and packaging machine 100, the length of
the feed path of the film F between the printing mecha-
nism 30 and the cutting mechanism 80 is appropriately
adjusted by the feed length changing mechanism 50. As
a result, the bag making and packaging machine 100 is
able to perform intermittent operation with one temporary
feed stoppage in the usual case, and perform intermittent
operation with two temporary feed stoppages near the
joining portion of the film F.

(6-2-2) Characteristics

[0091] According to this configuration, the need for the
operation of the feed length changing mechanism 50 is
made unnecessary so long as the bag making and pack-
aging machine 100 produces the same type of wrapped
products by using the same type of the film F. As a result,
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the processing speed of the bag making and packaging
machine 100 can be further improved.

<Second Embodiment>
(1) Configuration

[0092] FIG.6illustrates a configuration of abag making
and packaging machine 100A according to a second em-
bodiment of the present invention. The arrangement po-
sition of the first sensor 91 in the bag making and pack-
aging machine 100A differs from that of the bag making
and packaging machine 100 according to the first em-
bodiment. The first sensor 91 is disposed downstream
of the longitudinal seal mechanism 70 and upstream of
the cutting mechanism 80.

(2) Characteristics

[0093] The cutting mechanism 80 is able to use the
detection signal of the first sensor 91 disposed upstream
of the cutting mechanism 80 itself and near the cutting
mechanism 80 in order to decide the timing for the cutting
operation. Therefore, there is less concern that a meas-
urement error will affect the position on the film F learned
by the control circuit 200 because the length of the feed
path from the first sensor 91 to the cutting mechanism
80 is small. As a result, the cutting mechanism 80 is able
to operate at a more accurate timing.

(3) Modified example

[0094] The intermittent operation according to the first
modified example 1A or the second modified example
1B of the first embodiment may be applied to the bag
making and packaging machine 100A according to the
second embodiment.

<Third Embodiment>
(1) Configuration

[0095] FIG.7illustrates a configuration of abag making
and packaging machine 100B according to a third em-
bodiment of the present invention. The arrangement po-
sitions of the first sensor 91 and the second sensor 92
in the bag making and packaging machine 100B are the
same as those of the bag making and packaging machine
100 according to the first embodiment. However, the bag
making and packaging machine 100B is further provided
with a third sensor 93 and thus differs from the bag mak-
ing and packaging machine 100 according to the first
embodiment.

[0096] The third sensor 93 detects a mark for specify-
ing the timing to enable the printing inspection mecha-
nism 40 to operate. The third sensor 93 is disposed up-
stream of the printing inspection mechanism 40 in the
feed path, and is specifically disposed between the print-

10

15

20

25

30

35

40

45

50

55

ing inspection mechanism 40 and the printing mecha-
nism 30.

(2) Characteristics

[0097] The bag making and packaging machine 100B
has the printing inspection mechanism 40 and the third
sensor 93 that corresponds to the printing inspection
mechanism 40. Therefore, the information printed on the
film F by the printing mechanism 30 can be verified more
accurately.

(3) Modified example

[0098] The intermittent operation according to the first
modified example 1A or the second modified example
1B of the first embodiment may be applied to the bag
making and packaging machine 100B according to the
third embodiment.

REFERENCE SIGNS LIST

[0099]

F Film

FR Film roll

WP Wrapped product

10 Feed mechanism

20 Roll holding portion

30 Printing mechanism

40 Printing inspection mechanism

50 Feed length changing mechanism

51 Moveable roller

52 Fixed roller

60 Former

70 Longitudinal seal mechanism

75 Transverse seal mechanism

80 Cutting mechanism

91 First sensor (sensor for cutting)

92 Second sensor (sensor for printing)

93 Third sensor (sensor for printing in-
spection)

100, 100A, 100B  Bag making and packaging ma-
chine
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Patent Document No. 1: Japanese Patent No.

Claims

1. A bag making and packaging machine for wrapping
an article with bag made from a film on which a mark
is printed at a constant interval in a longitudinal di-
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rection, the interval being a dimension from a first
side of the bag to a second side opposite to the first
side, comprising:

a feed mechanism that feeds the film from an
upstream side toward a downstream side;

a roll holding portion that holds a film roll onto
which the film is wound;

a printing mechanism disposed downstream
from the roll holding portion and that prints pre-
determined information on the film;

a former disposed downstream of the printing
mechanism and that causes two longitudinal
edges of the film to become overlapped;

a longitudinal seal mechanism disposed down-
stream of the former and that makes a film tube
by bonding the two longitudinal edges that are
overlapping;

a transverse seal mechanism disposed down-
stream of the longitudinal seal mechanism and
that makes a transverse seal portion that ex-
tends in a transverse direction perpendicular to
the longitudinal directionin the film tube by bond-
ing two opposing portions of the film tube;

a cutting mechanism disposed downstream of
the longitudinal seal mechanism and that cuts
the film tube at the transverse seal portion;
afirst sensor that detects the mark for specifying
a cutting position of the film tube to be cut; and
a second sensor that detects the mark for spec-
ifying a printing position of the film where the
predetermined information is to be printed.

The bag making and packaging machine according
to claim 1, wherein:

the second sensor is disposed upstream of the
printing mechanism.

The bag making and packaging machine according
to claim 1 or 2, wherein:

the first sensor is disposed downstream of the
longitudinal seal mechanism and upstream of
the cutting mechanism.

The bag making and packaging machine according
to claim 1 or claim 2, wherein:

the first sensor is disposed downstream of the
printing mechanism and upstream of the former.

The bag making and packaging machine according
to any one of claims 1 to 4, wherein:

the length of a feed path from the roll holding
portion to the printing mechanism is equal to or
more than three times as long as the dimension
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of the bag.

The bag making and packaging machine according
to any one of claims 1 to 5, wherein

thelength of afeed path from the printing mechanism
to the cutting mechanism is equal to or more than
three times as long as the dimension of the bag.

The bag making and packaging machine according
to any one of claims 1 to 6, further comprising:

a printing inspection mechanism that inspects
whether or not the predetermined information is
printed appropriately; and

a third sensor that detects the mark for specify-
ing a timing to enable the printing inspection
mechanism to operate, wherein,

the third sensor is disposed upstream of the
printing inspection mechanism.

8. The bag making and packaging machine according

to any one of claims 1 to 7, further comprising:

a feed length changing mechanism that chang-
es a length of the film from the printing mecha-
nism to the cutting mechanism, the film being
fed by the feed mechanism, ,

wherein the feed mechanismis able to stop once
for each time the film is fed by the dimension of
the bag, and

wherein the printing mechanism and the cutting
mechanism both operate in the stoppage.

The bag making and packaging machine according
to any one of claims 1 to 8, wherein

the feed mechanism is able to stop twice for each
time the film is fed by the dimension of the bag, and
one of the printing mechanism and the cutting mech-
anism operates in a first stoppage, and

the other of the printing mechanism and the cutting
mechanism operates in a second stoppage.
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