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DESCRIPTION

TECHNICAL FIELD

[0001] The present invention relates to a device management system.

BACKGROUND ART

[0002] Conventionally, in a factory, distribution center, or the like, a production line for products
is configured by a plurality of devices being combined. For example, Patent Literature 1
(Japanese Laid-open Patent Publication No. 2004-331107) discloses a production line
configured by combining various devices including, inter alia, a weighing device to weigh
commodities carried from an upstream step, a packaging device to package the weighed
commodities and discharge the commodities as products, and a boxing device to box the
packaged plurality of products.

[0003] US 2009/0222240 A describes a baler machine and methods for monitoring
performance of multiple machines.

[0004] Jardine A K S et al: "A review on machinery diagnostics and prognostics implementing
condition-based maintenance", Mechanical Systems and Signal Processing, Elsevier,
Amsterdam, NL, vol. 20, no. 7, 1 October 2006 (2006-10-01), pages 1483-1510, describes a
condition-based maintenance system.

[0005] WO2007059981 A1 discloses a system for transmitting and remotely managing data of
a packaging machine.

[0006] WO03025862 A2 discloses a system for monitoring the condition of a packaging

machine during operation.

SUMMARY OF THE INVENTION

<Technical Problem>

[0007] When, during production line operation, a situation arises in which any device is unable
to perform a normally presumed action due to, inter alia, degradation over time and/or a
malfunction of a component, the production line needs to be stopped and the products cannot
be produced until that device is restored. Therefore, producibility decreases. Consequently, it is
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preferable to perform maintenance on the devices ahead of time in order to suppress the
occurrence of such a scenario.

[0008] However, because a production line described above involves a variety of
circumstances under which the devices are used in accordance with the configurational aspect
and operating situation, it has been difficult to ascertain the timing of maintenance for the
devices. Therefore, it has been difficult to suppress producibility decreases that originate with
the scenario described above.

[0009] An object of the present invention is to provide a device management system to
suppress decreases in producibility.

<Solution to Problem>

[0010] According to a first aspect of the present invention we provide a device management
system to manage a plurality of production-line-configuring devices that configure a production
line for producing products according to claim 1.

[0011] The device management system according to the first aspect of the present invention
comprises an information accumulation part to accumulate component information pertaining
to components included in the production-line-configuring devices, an information analysis part
to perform an analysis process of analyzing the component information accumulated in the
information accumulation part, and a maintenance information output part to output
maintenance information pertaining to maintenance of the components on the basis of the
result of the analysis process. According to the aspect described above, component
information is accumulated for the components included in the production-line-configuring
devices, the component information accumulated is analyzed, and maintenance information
pertaining to maintenance is outputted on the basis of the analysis result. As a result, it is
possible that maintenance information about the production-line-configuring devices is
outputted in accordance with the installation environment and/or operating conditions of the
production lines. Therefore, a user or manager of the production-line-configuring devices can
easily ascertain the timing of the maintenance. Consequently, it is possible that maintenance of
the production-line-configuring devices is performed at an appropriate opportunity, and
decreases in producibility of the products will be suppressed.

[0012] The "component information” is, for example, information indicating an estimation of the
action states, capability values, function characteristics, adjustment anomalies, degradation
over time, malfunctions and/or the like of the components included in the production-line-
configuring devices.

[0013] The "maintenance information” is, for example, information that prompts a user or
manager to perform maintenance of the production-line-configuring devices, or information
that gives notification of maintenance time period.
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[0014] The "maintenance information output part” is, for example, an image display part
capable of displaying image information as maintenance information, a light source part
capable of outputting maintenance information by flashing or lighting up, an audio output part
capable of outputting audio information as maintenance information, or a transmission part that
transmits maintenance information to another device.

[0015] According to the invention, it is possible that, as to a specific production-line-configuring
device, while other production-line-configuring devices of the same model have been grouped
with the specific production-line-configuring device and the analysis process is performed. As a
result, it is possible that maintenance information about the production-line-configuring devices
is outputted with high accuracy, in accordance with the installation environment and/or
operating conditions of the production lines. Consequently, maintenance of the production-line-
configuring devices can be performed with high accuracy at an appropriate opportunity, and
decreases in producibility of the products are further suppressed.

[0016] According to the invention, it is possible for the analysis process to be performed as to
a specific production-line-configuring device on the basis of the result of a comparison with
other production-line-configuring devices belonging to the same group. As a result, it is
possible that maintenance information about the production-line-configuring devices is
outputted with high accuracy, in accordance with the installation environment and/or operating
conditions of the production lines. Consequently, maintenance of the production-line-
configuring devices can be performed with high accuracy at an appropriate opportunity, and
decreases in producibility of the products are further suppressed.

[0017] Adjustment anomalies of the components are estimated on the basis of component
information accumulated in association with the production-line-configuring devices, and
maintenance information is outputted on the basis of the estimation result. As a result, it is
possible that maintenance information about the production-line-configuring devices is
outputted with high accuracy, in accordance with the installation environment and/or operating
conditions of the production lines. Consequently, maintenance of the production-line-
configuring devices can be performed with high accuracy at an appropriate opportunity, and
decreases in producibility of the products are further suppressed.

[0018] Anomalies in the action of the components and/or any deterioration in the capabilities
are predicted on the basis of information accumulated in association with the components, and
maintenance information is outputted on the basis of the prediction results. As a result, it is
possible that maintenance information about the production-line-configuring devices is
outputted with high accuracy, in accordance with the installation environment and/or operating
conditions of the production lines. Consequently, maintenance of the production-line-
configuring devices can be performed with high accuracy at an appropriate opportunity, and
decreases in producibility of the products are further suppressed.

[0019] The analysis process is performed on the basis of capability information defined in
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advance in association with the components of the production-line-configuring devices. As a
result, it is possible that maintenance information about the production-line-configuring devices
is outputted with high accuracy, in accordance with the installation environment and/or
operating conditions of the production lines. Consequently, maintenance of the production-line-
configuring devices can be performed with high accuracy at an appropriate opportunity, and
decreases in producibility of the products are further suppressed.

[0020] The information accumulation part, the information analysis part, and/or the
maintenance information output part are preferably connected with the production-line-
configuring devices via a communication network. The information accumulation part, the
information analysis part, and/or the maintenance information output part are placed in a
remote location set apart from the space where the production-line-configuring devices are
installed.

[0021] According to the aspect described above, it is possible to construct the system using
equipment installed in a remote location set apart from the facility where the production lines
are configured. Consequently, versatility and convenience are improved.

[0022] The components (included in the production-line-configuring devices) typically include a
knife cylinder, a seal cylinder, and/or a belt of the packaging device.

[0023] According to the aspect described above, when a packaging machine is included as a
production-line-configuring device, maintenance timing can easily be ascertained for
components (the knife cylinder, seal cylinder, or belt) for which there is a higher incidence of
malfunction and/or deteriorating of capability due to degradation over time.

EFFECTS OF THE INVENTION

[0024] With the device management system according to the present invention, for the
components included in the production-line-configuring devices, component information is
accumulated, the component information accumulated is analyzed, and maintenance
information pertaining to maintenance is outputted on the basis of the analysis results. As a
result, it is possible that maintenance information about the production-line-configuring devices
is outputted in accordance with the installation environment and/or the operating conditions of
the production lines. Therefore, a user or manager of the production-line-configuring devices
can easily ascertain maintenance timing. Consequently, maintenance of the production-line-
configuring devices can be performed at an appropriate opportunity, and decreases in
producibility of the products are suppressed.

BRIEF DESCRIPTION OF THE DRAWINGS
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[0025]

FIG 1 is a schematic view roughly showing a configuration of a device management system
according to one embodiment of the present invention;

FIG 2 is a schematic view showing product production lines configured in one example of a
factory;

FIG 3 is an external view of one example of a product produced in a product production line;

FIG 4 is a block diagram schematically depicting a configurational aspect of a management
computer, and the devices connected to the management computer;

FIG 5 is a schematic view of the general configuration of a combination weighing machine;

FIG 6 is a schematic view of the general configuration of a bag-making and packaging
machine;

FIG 7 is a is a schematic view showing a boxing device in planar fashion;
FIG 8 is a schematic view roughly showing a configurational aspect of a case-making section;
FIG 9 is a schematic view roughly showing a configurational aspect of a boxing section;

FIG 10 is a block diagram schematically depicting some of the functional parts included in a
management server;

FIG 11 is a schematic view showing one example of a device information table;
FIG 12 is a schematic view showing one example of a grouping table; and

FIG 13 is a schematic view showing the manner in which image information (maintenance
information) is displayed in a display part of a device that has received maintenance
information.

DESCRIPTION OF EMBODIMENTS

[0026] Below is a description, made with reference to the drawings, of a device management
system 100 according to one embodiment in of the present invention. The following
embodiment is a specific example of the present invention and is not intended to limit the
technical range of the present invention, and changes can be made as appropriate within a
range that does not deviate from the scope of the invention.

(1) Summary of device management system 100
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[0027] FIG 1 is a schematic view roughly showing a configuration of a device management
system 100 according to one embodiment of the present invention. In a factory where
production lines that produce products (product production lines L1) have been configured, the
device management system 100 collects data (device state data DT) specifying the states of
production-line-configuring devices from a plurality of devices (production-line-configuring
devices 112) that configure a product production line, and the system accumulates and
analyzes this data, thereby extracting signs of degradation of the devices (malfunction or
deterioration in capabilities due to degradation over time), adjustment anomalies, and/or
maintenance periods, and outputting maintenance information IF as appropriate.

[0028] The device management system 100 is mainly configured by having a management
server 90 and management computers 80 (80a, 80b, ... 80n) that are installed in a plurality of
factories 110 (first factory 110a, second factory 110b, ... nth factory 110n) be connected via a
communication network (wide area network NW1). In each of the factories 110, a plurality of
product production lines L1 that produce products are configured, and a plurality of production-
line-configuring devices 112 that configure the product production lines L1 are electrically
connected with the management computers 80 via a local communication network (local
network NW2).

[0029] Specifically, product production lines A1, A2, ... and An are configured in the first factory
110a, product production lines B1, B2, ... and Bn are configured in the second factory 110b,
and product production lines N1, N2, ... and Nn are configured in the nth factory 110n.

[0030] The management computers 80 are general-purpose computers configured from a
CPU, a memory, and/or the like. Applications needed for transmitting/receiving data to and
from the management server 90 are installed on the management computers 80.

[0031] The wide area network NW1 is a wide area network (WAN) constructed using public
circuits and/or dedicated circuits. The local network NW2 is a local area network (LAN)
configured using a hub, and/or the like.

(2) Product production lines L1

[0032] The product production lines L1 configured in the factories 110 are described below. In
the following description, the product production line L1 configured in the first factory 110a is
used as an example, but similar product production lines L1 are configured in the other
factories 110 (the second factory 110b to the nth factory 110n) as well. Appropriate selections
and changes can be made for each factory as to configurational aspects of commodity
manufacturing lines L2 (described hereinafter), and as to the type of commodities C
manufactured and supplied in the commodity manufacturing lines L2.

[0033] FIG 2 is a schematic view showing the product production lines L1 configured in the first
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factory 110a. In the first factory 110a, a plurality of product production lines L1 (A1, A2, ... and
An) are configured as shown in FIG 2. Each of the product production line L1 is connected to a
commodity manufacturing line L2, which manufactures and supplies the commodities C.

[0034] In the first factory 110a, potato chips are manufactured as the commodities C in the
commodity manufacturing line L2, and the manufactured potato chips are supplied in the
product production lines L1. In the commodity manufacturing line L2 in the first factory 110a,
mainly, a crate dumper 1, a peeler 2, an inspection table 3, a slicer 4, a blancher 5, a fryer 6, a
flavoring device 7, and a fastback 8 are linked and installed in the order listed.

[0035] Potatoes, the starting material for potato chips, are carried in crates to the commodity
manufacturing line L2. The crate dumper 1 receives the crates containing potatoes, takes the
potatoes out of the crates, and carries the potatoes to the peeler 2. The crate dumper 1
washes the potatoes with water and removes mud and gravel adhering to the potatoes.

[0036] While the potatoes are washed with water, the peeler 2 peels away the skins. The
peeled potatoes are carried to the inspection table 3.

[0037] On the inspection table 3, the state of the potatoes is confirmed by people, and any
abnormal potatoes are removed from the manufacturing line. Potatoes that have left the
inspection table 3 are carried to the slicer 4.

[0038] The slicer 4 slices the peeled potatoes to a certain thickness and washes away
starchiness on the potato surfaces with water. The sliced potatoes are carried to the blancher
5.

[0039] The blancher 5 washes away sugar contents on the surfaces of the sliced potatoes,
and carries the potatoes to the fryer 6.

[0040] The fryer 6 has a tank of oil for deep-frying the sliced potatoes. Some oil in the tank is
lost by evaporating and/or by being absorbed by the potatoes, but oil is added as appropriate
by automatic control of a valve in a separate tank filled with oil for replenishing. The amount of
oil in the tank is thereby kept within a certain range. Fried potatoes are carried to the flavoring
device 7.

[0041] The flavoring device 7 flavors the fried potatoes with seasoning powder. The flavoring
device 7 has a tank of seasoning powder, and a suitable amount of the seasoning powder is
added to the fried potatoes by automatic control of a valve. The flavor of the potato chips is
thereby kept to a certain quality. Potato chips that have left the flavoring device 7 are carried to
the fastback 8.

[0042] The fastback 8 is connected to upstream-side end parts of the product production lines
L1, and the fastback 8 carries the potato chips (commodities C) to the product production lines
L1. The potato chips are dropped from a terminal end of the fastback 8 and loaded into
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combination weighing machines 10 of the product production lines L1.

[0043] Each of the product production lines L1 mainly has, as production-line-configuring
devices 112, a combination weighing machine 10, a bag-making and packaging machine 20, a
seal checker 30, and a boxing device 40.

[0044] The combination weighing machine 10 is a device that continuously receives
commodities C, performs combination weighing of the potato chips, and supplies the
commodities C individually at a predetermined weight to the bag-making and packaging
machine 20.

[0045] The bag-making and packaging machine 20 is a device that bags supplied commodities
C individually at a predetermined weight to create a product P such as that shown in FIG 3.
The bag-making and packaging machine 20 sends the product P to the seal checker 30. The
product P is the commodities C (a predetermined weight of potato chips in this embodiment)
packaged in a film 201. The product P has sealed parts formed in an upper side and lower side
of the product P.

[0046] The seal checker 30 inspects the appropriateness of the sealed state of a bag of
products P. Products P that have left the seal checker 30 are carried to a sorting mechanism
(not shown). The sorting mechanism, in accordance with the results of the inspection
performed by the seal checker 30, sorts satisfactory products to a regular line conveyor and
defective products to a defective recovery conveyor (not shown). The boxing device 40 is
arranged ahead of the regular line conveyor.

[0047] The boxing device 40 boxes products P into a cardboard box BC at a predetermined
numerical quantity at a time, the packed cardboard box BC is sealed, and the sealed
cardboard box BC is carried to the weight checker 50.

[0048] The products P produced in the product production lines L1 are sent to the weight
checker 50 arranged downstream.

[0049] The weight checker 50 inspects whether or not the weights of the sealed cardboard
boxes BC are within a proper range. The weight checker 50 includes a carrying conveyor 51, a
load cell (not shown), and a control part (control part 50A) to control the actions of the weight
checker 50. The carrying conveyor 51 carries the products P sent from the boxing device 40
toward the downstream side. The load cell measures the weight of a cardboard box BC (a box
in which a plurality of products P have been packaged) carried in on the carrying conveyor 51.
The control part 50A determines, on the basis of an output signal of the load cell, whether or
not the weight of the cardboard box BC is within a proper range. A cardboard box BC
determined to be within the proper range is designated for shipment. A cardboard box BC
determined to be outside of the proper range is sorted to a defective recovery conveyor (not
shown) by a sorting mechanism (not shown) arranged further downstream.
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(3) Management computers 80

[0050] Installed in the factories 110 are management computers 80 to control the actions of
the product production lines L1 and the commodity manufacturing line L2. FIG 4 is a block
diagram schematically depicting a configurational aspect of a management computer 80, and
the devices connected to a management computer 80. Each of the management computers 80
is a general-purpose computer having a communication part 81, a control part 82, an input
part 83, an output part 84, and a storage part 85, as shown in FIG 4.

[0051] The communication part 81 is an interface to connect the management computer 80 to
communication networks (the wide area network NW1 and the local network NW2). The control
part 82 is configured from a CPU, a ROM, a RAM, and/or the like, and the control part 82
controls the actions of the management computer 80 by reading and executing programs in
the storage part 85. The input part 83 is configured from a mouse, a keyboard, and/or the like.
The output part 84 is configured from a liquid crystal display, a speaker, and/or the like. The
storage part 85 is configured from a hard disk, and/or the like. The storage part 85 stores
programs for controlling the actions of the management computer 80, and the device state
data DT specifying the states of the production-line-configuring devices 112.

[0052] The management computer 80 is connected, via a communication network (the local
network NW2) constructed within the factory 110, to microcomputers (specifically, a control part
1A of the crate dumper 1, a control part 2A of the peeler 2, a control part 3A of the inspection
table 3, a control part 4A of the slicer 4, a control part 5A of the blancher 5, a control part 6A of
the fryer 6, a control part 7A of the flavoring device 7, a control part 8A of the fastback 8, and a
control part 50A of the weight checker 50) of devices included in the commodity manufacturing
line L2. The management computer 80 monitors and controls the actions of the devices 1 to 8
and 50.

[0053] The management computer 80 is also electrically connected, via the local network
NW2, to each of the microcomputers (specifically, the control part 10A of the combination
weighing machine 10, the control part 20A of the bag-making and packaging machine 20, the
control part 30A of the seal checker 30, and the control part 40A of the boxing device 40) of
the production-line-configuring devices 112 included in the product production lines L1. The
management computer 80 monitors and controls the actions of the production-line-configuring
devices 112 (10, 20, 30, and 40). The management computer 80 periodically acquires and
accumulates device state data DT from the production-line-configuring devices 112 being
managed. The management computer 80 periodically transmits, to the management server
90, untransmitted device state data DT held within the management computer 80.

(4) Summary of devices included in product production line 112
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(4-1) Combination weighing machine 10

[0054] FIG 5 is a schematic view of the general configuration of a combination weighing
machine 10. As shown in FIG 5, the combination weighing machine 10 includes a scattering
table 12, a plurality of supply feeders 13 arranged in a circle around the periphery of the
scattering table 12, a plurality of pool hoppers 14 arranged below the supply feeders 13, a
plurality of weighing hoppers 15 arranged below the pool hoppers 14, a plurality of booster
hoppers 16 arranged below the weighing hoppers 15, a gathering and discharging chute 17
arranged below the booster hoppers 16, a plurality of load cells 19 to measure the weight of
the commodities C accumulated in the weighing hoppers 15, and a control part 10A to control
the actions of the combination weighing machine 10. The supply feeders 13, the pool hoppers
14, the weighing hoppers 15, the booster hoppers 16, and the load cells 19 are the same in
number.

[0055] The scattering table 12 is caused to rotate by a rotation device (not shown).
Commodities C that have fallen from the fastback 8 onto the scattering table 12 scatter and fall
onto the supply feeders 13 due to the rotation of the scattering table 12.

[0056] The supply feeders 13 are caused to vibrate by an electromagnetic vibration device
(not shown). The supply feeders 13 receive the commodities C from the scattering table 12,
and by vibrating, cause the received commodities C to move outward and fall into the pool
hoppers 14.

[0057] The pool hoppers 14 temporarily pool the commodities C falling from the supply feeders
13. Gates 14a to open and close discharge ports in lower parts of the pool hoppers 14 are
provided thereto. When the gates 14a open, the commodities C in the pool hoppers 14 fall into
the downstream weighing hoppers 15.

[0058] The weighing hoppers 15 are arranged directly beneath the gates 14a, and the
weighing hoppers temporarily accumulate commodities C falling from the pool hoppers 14.
First gates 15a and second gates 15b to open and close discharge ports in lower parts of the
weighing hoppers 15 are provided thereto. When the first gates 15a open, the commodities C
in the weighing hoppers 15 fall into the downstream gathering and discharging chute 17. When
the second gates 15b open, the commodities C in the weighing hoppers 15 fall into the
downstream booster hoppers 16.

[0059] The load cells 19 measure the weight of the commodities C in the weighing hoppers 15.

[0060] The booster hoppers 16 are arranged directly beneath the second gates 15b, and the
booster hoppers temporarily accumulate the weighed commodities C falling from the weighing
hoppers 15. Gates 16a to open and close discharge ports in lower parts of the booster
hoppers 16 are provided thereto. VWWhen the gates 16a open, the commodities C in the booster
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hoppers 16 fall into the gathering and discharging chute 17.

[0061] The gathering and discharging chute 17 guides the commodities C falling from the
weighing hoppers 15 or the booster hoppers 16 to the bag-making and packaging machine 20.

[0062] The control part 10A stores a weight value of the commodities C existing in the current
weighing hopper 15 in correlation with that weighing hopper 15. The control part 10A stores a
weight value of the commodities C existing in the current booster hopper 16 in correlation with
that booster hopper 16. On the basis of the weight values of the commodities C correlated with
the individual weighing hoppers 15 and the individual booster hoppers 16, the control part 10A
performs a combination calculation and selects some of hoppers 15 and 16. The combination
calculation involves totaling weight values of the commodities C in the individual hoppers 15
and 16 in various combinations, and calculating combinations of hoppers 15 and 16 such that
the total values fall within a predetermined range.

[0063] As a result of the combination calculation, when a number of hoppers 15 and 16 are
selected, the gates 15a and 16a to open and close the discharge ports of the selected hoppers
15 and 16 are opened, and the commodities C in those hoppers 15 and 16 are discharged into
the gathering and discharging chute 17. The emptied hoppers 15 and 16 are then sequentially
refilled with new commodities C from the hoppers 14 and 15 thereover.

[0064] As described above, a predetermined weight of commodities C gathers in the gathering
and discharging chute 17. The commodities C that have gathered slide down in gathering and
discharging chute 17 and supplied to the bag-making and packaging machine 20, which is
arranged directly beneath a discharge port of the gathering and discharging chute 17.

(4-2) Bag-making and packaging machine 20 (packaging device)

[0065] FIG 6 is a schematic view of the general configuration of the bag-making and
packaging machine 20. As shown in FIG 6, the bag-making and packaging machine 20
includes a film supply mechanism (not shown) having a film roll, a forming mechanism 22 to
form a sheet-form film 201 unreeled from the film supply mechanism into a cylindrical shape, a
carrying mechanism 23 to downwardly carry the film 201 formed into a cylindrical shape
(referred to below as a cylindrical film Fc) by the forming mechanism 22, a vertical sealing
mechanism 24 to vertically seal overlapping portions of the cylindrical film Fc, a lateral sealing
mechanism 25 to laterally seal portions of the cylindrical film Fc that become upper and lower
ends of a bag, an air sealing mechanism 26 to seal air into the bag, an inert gas sealing
mechanism 27 to seal an inert gas into the bag, a printing mechanism 28 to print label
information on a portion of the sheet-form film 201 that becomes a label area of the bag, and
the control part 20A to control the actions of the bag-making and packaging machine 20.

[0066] The forming mechanism 22 has a tube 22a and a former 22b. The tube 22a is a
cylindrical member, made to extend in the vertical direction, open at upper and lower ends,
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and fixed to the former 22b. Commodities C falling in a predetermined weight at a time from
the combination weighing machine 10 are loaded into the upper-end opening of the tube 22a.
The former 22b is arranged so as to encircle the upper-end area of the tube 22a. The sheet-
form film 201 being sent from the film supply mechanism is wrapped around an outer surface
of the tube 22a while passing through a gap between the former 22b and the tube 22a, and is
formed into a cylindrical shape.

[0067] The carrying mechanism 23 has a pair of pull-down belts 23a and 23b. The pull-down
belts 23a and 23b are bilaterally symmetric about the tube 22a as a reference. The pull-down
belts come into contact with the cylindrical film Fc wrapped around the tube 22a and carry the
cylindrical film Fc downward while suction-holding the film. The pull-down belts 23a and 23b
are endless belts would around driving rollers arranged at the upper end and the lower end.
The pull-down belts 23a and 23b have corresponding servo motors (pull-down motors) as
drive sources, and revolve in conjunction with the driving of the pull-down motors.

[0068] More specifically, a timing belt (not shown) is wound around a drive shaft of the driving
roller of the pull-down belt 23a and a drive shaft of the driving roller of the pull-down belt 23b.
Motive power transferred from the pull-down motor to the drive shaft of the pull-down belt 23a
is transferred to the drive shaft of the pull-down belt 23b via the timing belt. The drive shaft of
the pull-down belt 23b thereby also rotates along with the rotation of the drive shaft of the pull-
down belt 23a. Specifically, the pull-down belt 23b is configured so as to revolve in conjunction
with the pull-down belt 23a at the same speed as the pull-down belt 23a.

[0069] Due to this, roughly uniform carrying force is exerted on the cylindrical film Fc carried
along the tube 22a from both the left and right sides with the carrying direction as a reference,
and the film 201, without straining or tearing in the carrying process, comes to be fashioned
into a bag with the square tube shape neatly maintained.

[0070] The vertical sealing mechanism 24 is arranged so as to extend in the vertical direction
along the tube 22a. The vertical sealing mechanism 24 has a heater and a steel belt (seal
surface) heated by the heater. The vertical sealing mechanism 24 thermally seals vertically
extending and overlapping portions of the cylindrical film Fc wrapped around the tube 22a,
while pushing these portions against the outer surface of the tube 22a at a certain pressing
force through the seal surface. The steel belt revolves around the heater, and the vertical
sealing mechanism 24 continually heat-fuses both side edges of the cylindrical film Fc wound
around a vertical sealing cylinder while pushing the edges against the vertical sealing cylinder,
thus performing vertical sealing at the joints of the cylindrical film Fc.

[0071] The lateral sealing mechanism 25 is arranged below the tube 22a, and this mechanism
has a pair of seal jaws 25a. Each of the seal jaws 25a has a heater and a steel belt (seal
surface) heated by the heater. While pivoting at the proper timing, the seal jaws 25a move in a
horizontal direction toward and away from each other, and perform an action of sandwiching
the cylindrical film Fc through the seal surfaces. The portion of the cylindrical fim Fc
sandwiched by the seal surfaces is thermally sealed along the lateral direction. The cylindrical
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film Fc is thereby formed into a bag shape. Additionally, a knife is driven by air pressure from a
knife cylinder housed within one seal jaw 25a, whereby the laterally sealed portion is cut in the
lateral direction, and the preceding bag and following bag are cut apart. After this lateral seal is
made, clumps of commodities C fall from the combination weighing machine 10 through the
tube 22a.

[0072] The air sealing mechanism 26 is arranged in proximity to the lateral sealing mechanism
25. The air sealing mechanism 26 seals air within the cylindrical film Fc immediately before the
cylindrical film Fc is laterally sealed, in order to maintain a certain amount of swelling in the bag
sealed by the lateral seal.

[0073] The inert gas sealing mechanism 27 is disposed in proximity to the lateral sealing
mechanism 25. The inert gas sealing mechanism 27 seals an inert gas (nitrogen gas) within
the cylindrical film Fc immediately before the cylindrical film Fc is laterally sealed, in order to
prevent degradation of the commodities C in the bag sealed by the lateral seal.

[0074] The printing mechanism 28 is arranged near a location where the film 201 is carried in
planar fashion between the film supply mechanism and the forming mechanism 22. The
printing mechanism 28 has a print head 28a. The print head 28a moves back and forth
between a basic position of maintaining a certain distance from the film 201, and a printing
position of coming into contact with the film 201. When in the printing position, the print head
28a prints label information on the film 201. The timing of the back-and-forth movement of the
print head 28a is controlled by the control part 20A so that the print head 28a, when in the
printing position, reliably comes into contact with the portion of the film 201 that will be the label
area of the bag. Specifically, a printing pitch is corrected as appropriate by the control part 20A.

(4-3) Seal checker 30

[0075] The seal checker 30 applies pressure along a thickness direction of the bag of products
P carried from the bag-making and packaging machine 20, detects the thickness of the bag
during pressure application, and on the basis of the thickness, determines whether the bag is
hermetically sealed. The seal checker 30 has a servo motor to move a pressing member
toward and away from the carrying conveyor, and a thickness sensor to detect the thickness of
the bag according to angular displacement of the servo motor (not shown). The seal checker
30 has a control part 30A to determine, on the basis of an output signal from the thickness
sensor, whether the thickness of the bag is within a predetermined range (i.e., whether a
proper seal has been made by the vertical sealing mechanism 24 or the lateral sealing
mechanism 25). The seal checker 30 sorts products P which is determined by the control part
30A to be outside of the predetermined range to a defective recovery conveyor (not shown), as
defectives in which a defective seal has caused air to leak from the bag or the bag to contain
too much or too little air.

(4-4) Boxing device 40
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[0076] The boxing device 40 sequentially receives products P that have passed the inspection
made by the seal checker 30 (i.e., products P discharged from the bag-making and packaging
machine 20). The boxing device 40 aligns a predetermined number of products P into a group
of products (a product group G). The boxing device 40 also makes a case from a sheet
member for case-making, and manufactures a cardboard box BC. A predetermined number of
tiers of product groups G are packed into the manufactured cardboard box BC, and after being
sealed shut, a fully packed cardboard box BC is sent to a downstream device (the weight
checker 50 in this embodiment).

[0077] The term "tier" used here refers to a layer stacked within the cardboard box BC. For
example, three tiers are stacked in a cardboard box BC that has completely passed through
the boxing step, each tier having four products P.

[0078] FIG 7 is a schematic view showing the boxing device 40 in planar fashion. The boxing
device 40 has, inside a frame 41 configuring the contours, a case-making section 60 to make
the cardboard boxes BC, and a boxing section 65 to box products P into a made cardboard
box BC.

(4-4-1) Case-making section 60

[0079] FIG 8 is a schematic view roughly showing a configurational aspect of the case-making
section 60. The case-making section 60 unfolds a case-making sheet FB, which includes a
plurality of flaps, and makes a cardboard box BC. The case-making section 60 mainly includes
a sheet-stacking mechanism 61, a transferring mechanism 62, and a case-making mechanism
63.

[0080] The sheet-stacking mechanism 61 stacks a large number of case-making sheets FB
(see FIG 8). In the transferring mechanism 62, a leading case-making sheet FB, from among
the plurality of case-making sheets FB stacked on the sheet-stacking mechanism 61, is pulled
away from a trailing case-making sheet FB by a pulling suction disk, and is transferred upward
and delivered to the case-making mechanism 63 (see arrow D1 in FIG 8).

[0081] The case-making mechanism 63 deforms the case-making sheet FB delivered from the
transferring mechanism 62 from flat to tubular (see arrow D2 in FIG 8). The case-making
mechanism 63 then shapes the cardboard box BC by creating a bottom cover in the case-
making sheet FB deformed into a tube shape (see arrow D3 in FIG 8). The case-making
mechanism 63 affixes adhesive tape for maintaining the shape of the cardboard box BC to the
bottom cover, and causes the tape to move downward (see arrow D4 in FIG 8).

(4-4-2) Boxing section 65
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[0082] FIG 9 is a schematic view roughly showing a configurational aspect of the boxing
section 65. The boxing section 65 is a unit to align a plurality of products P carried from a
device upstream (the seal checker 30 in this embodiment), to box the products into cardboard
boxes BC, and to deliver the boxes to a device downstream (the weight checker 50 in this
embodiment).

[0083] The boxing section 65 has a product-carrying conveyor 68a, a product-accumulating
conveyor 68b, a product-accumulating mechanism 69, a product group movement mechanism
70, and a box-handling section 71.

[0084] The product-carrying conveyor 68a and the product-accumulating conveyor 68b are
arranged parallel to each other, and these conveyors carry products P in a carrying direction X,
which leads from an upstream end toward a downstream end. Products P sent from a device
upstream (the seal checker 30 in this embodiment) are sent on the product-carrying conveyor
68a.

[0085] The product-accumulating mechanism 69 is a mechanism for accumulating a plurality
of products P and creating a product group G in cooperation with the product conveyor 68.
Specifically, the product-accumulating mechanism 69 lifts up one product P at a time placed on
the product-carrying conveyor 68a, and accumulates the products on the product-
accumulating conveyor 68b. FIG 9 shows an aspect of accumulating a two-dimensionally
aligned product group G Alternatively, the product-accumulating mechanism 69 can create a
product group G by accumulating products P in an aspect of partially overlapping and being
aligned in one row, or in various other aspects.

[0086] The product-accumulating mechanism 69 is configured from, for example, a parallel link
robot, and is fixed to the frame 41. The product-accumulating mechanism 69 includes an
accumulating head 691, a plurality of accumulating suction-holding tools 692, three arms 693,
a servo mechanism 694, and a suction tube 695.

[0087] The servo mechanism 694, through the use of the arms 693, three-dimensionally
moves or rotates the accumulating head 691. The plurality of accumulating suction-holding
tools 692 are provided to the accumulating head 691. The suction tube 695 causes internal
spaces of the accumulating suction-holding tools 692 to communicate with a vacuum pump
(not shown). The vacuum pump suctions in air when the accumulating suction-holding tools
692 adhere firm to a product P, whereby the accumulating head 691 can lift up one product P.

[0088] The product group movement mechanism 70 is a mechanism for lifting up and boxing a
product group G into the cardboard box BC. The product group movement mechanism 70 is
configured from a robot and is fixed to the frame 41. The product group movement mechanism
70 includes a packing head 701, packing suction-holding tools 702, a mast 703, a movement
guide 704, a flexible hose 706, and a pump suction port 707.
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[0089] The movement guide 704 has a motor (not shown) and can move the mast 703 in an x-
axis direction or a z-axis direction. Specifically, the packing head 701 provided to a tip of the
mast 703 can move in an xz plane. The packing head 701, which is larger than the
accumulating head 691, is provided with a large number of packing suction-holding tools 702,
and is able to lift up all at once a plurality of products P configuring a product group G Internal
spaces of the packing suction-holding tools 702 communicate with a vacuum pump (not
shown) through the interior of the mast 703, the flexible hose 706, and the pump suction port
707. The vacuum pump suctions in air when the packing suction-holding tools 702 adhere firm
to the product group G, whereby the packing head 701 can collectively lift up the product group
G all at once.

[0090] The box-handling section 71 has the stocking section 711, a box-carrying conveyor
712, and a packing section 713.

[0091] The stocking section 711 is configured from the frame 41, a stocking space SP being
formed inside. The stocking space SP is formed to a size in which a plurality (for example, five)
of cardboard boxes BC can be stocked (held in standby).

[0092] The box-carrying conveyor 712 carries the cardboard boxes BC in the stocking space
SP to the packing section 713 at a predetermined timing, on the basis of the condition of the
boxing action.

[0093] The packing section 713 is a portion on which are placed cardboard boxes BC that are
sent from the stocking space SP and that are to undergo the boxing action. Specifically, the
packing section 713 is a portion on the surface of the box-carrying conveyor 712 that is nearer
the downstream end than the product-accumulating conveyor 68b and that is positioned below
the product group movement mechanism 70.

[0094] In the boxing action, a product group G is packed all at once by the product group
movement mechanism 70 into a cardboard box BC placed on the packing section 713. After
the packing of one cardboard box BC has been repeated a number of times in the boxing
action, the box-carrying conveyor 712 moves the cardboard box BC that has undergone the
boxing action and delivers the box to a conveyor downstream. Additionally, when the next
boxing action is performed, the box-carrying conveyor 712 sends a cardboard box BC stocked
in the stocking space SP to the packing section 713.

(4-4-3) Action of boxing device 40

[0095] The boxing device 40 performs the case-making action for cardboard boxes BC in the
case-making section 60. In the case-making action, the boxing device 40 delivers one case-
making sheet FB at a time from the sheet-stacking mechanism 61 to the case-making
mechanism 63, and a cardboard box BC is shaped by the case-making mechanism 63. The
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boxing device 40 then sends the cardboard box BC to the stocking section 711, and the box is
held in standby with the upper part kept open in the stocking space SP.

[0096] In the boxing device 40, a boxing action is performed to pack into a cardboard box BC a
predetermined numerical quantity of products P sent one at a time from a device upstream
(the seal checker 30 in this embodiment).

[0097] In the boxing action, the boxing device 40 causes the products P to be carried one at a
time by the product-carrying conveyor 68a, and causes products to be accumulated on the
product-accumulating conveyor 68b and aligned as a product group G by the product-
accumulating mechanism 69. Additionally, the boxing device 40, through the box-carrying
conveyor 712, sends a cardboard box BC stocked in the stocking space SP to the packing
section 713. The boxing device 40, through the product group movement mechanism 70, lifts
up the product group G all at once and boxes the product group G into the cardboard box BC
placed on the packing section 713. The boxing device 40 repeats this packing a number of
times in accordance with the numerical quantity (number of tiers) of products packed into the
cardboard box BC, which has been set in advance.

[0098] The boxing device 40 then, through the box-carrying conveyor 712, delivers the
cardboard box BC, in which the predetermined numerical quantity of products P has been
packed, to a device downstream (the weight checker 50 in this embodiment). Additionally,
when the next boxing action is performed with the supplied products, the box-carrying
conveyor 712 sends a cardboard box BC stocked in the stocking space SP to the packing
section 713.

(5) Management server 90

[0099] The management server 90 is a computer including a RAM, a ROM, a hard disk, and
other types of memory, and a CPU. The management server 90 is located in a remote location
apart from the factories 110 (the production-line-configuring devices 112). The management
server 90 periodically acquires and accumulates device state data DT from the management
computers 80. The management server 90 analyzes the accumulated data, and in accordance
with the result of the analysis, outputs information that prompts maintenance (maintenance
information IF) to a specific factory 110 or production-line-configuring device 112.

[0100] FIG 10 is a block diagram schematically depicting some of the functional parts included
in the management server 90. The management server 90 mainly includes a server
communication part 90a, a program storage part 90b, a device information storage part 90c, a
device state data storage part 90d, a grouping information storage part 90e, a maintenance
information storage part 90f, an acquisition part 90g, a maintenance flag 90h, an analysis part
90i, a maintenance information creation part 90j, a server output part 90k, and other functional
parts.
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(5-1) Server communication part 90a

[0101] The server communication part 90a includes a communication module to perform
communication with the management computers 80 via the wide area network NW1. The
sending and receiving of signals to and from the management computers 80 is performed via
the server communication part 90a.

(5-2) Program storage part 90b

[0102] The program storage part 90b stores control programs that define the processes of the
functional parts included in the management server 90. The control programs are updated as
appropriate via an input device and/or storage medium (not shown).

(5-3) Device information storage part 90c

[0103] The device information storage part 90c stores identifying information about the
production-line-configuring devices 112, and production-line-configuring device information
relating to maintenance time periods, maintenance histories, and/or the like. The production-
line-configuring device information is updated as appropriate by a manager of the device
management system 100, a staff member of a factory 110, or the like. The production-line-
configuring device information is stored as a device information table TB1 such as that shown
in, for example, FIG 11.

[0104] The device information table TB 1 shown in FIG 11 defines information specifying, inter
alia, device IDs and model codes of the production-line-configuring devices 112 included in the
device management system 100, and maintenance time periods and/or maintenance histories
set pertaining to configurational components included in the production-line-configuring
devices 112.

[0105] A device ID is information that uniquely identifies a production-line-configuring device
112. For example, in FIG 11, device IDs are shown as seven alphanumeric characters, the first
two characters being a code identifying the installation location (the factory 110), the third and
fourth characters being a code identifying the product production line L1 to which the device
belongs, and the last three characters being a code assigned to the device.

[0106] The model code is the type of production-line-configuring device 112. For example, in
FIG 11, "CCW'" indicates the combination weighing machine 10, "AFP" indicates the bag-
making and packaging machine 20, "TSC" indicates the seal checker 30, and "AC" indicates
the boxing device 40.
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[0107] Maintenance time period of each configurational component is recorded in the device
information table TB1. For example, FIG 11 shows that the maintenance time period of a "pull-
down belt" of the bag-making and packaging machine 20 is set to "six months. "

[0108] Also, the most recent maintenance history of each configurational component is
recorded in the device information table TB1. For example, in FIG 11, the information
"2015/09/12", which indicates that the most recent maintenance for the "pull-down belt"
included in the bag-making and packaging machine 20 having the device ID "F1L1002" was
performed on "September 12, 2015.", has recorded.

(5-4) Device state data storage part 90d (information accumulation part)

[0109] Device state data DT sent from the management computers 80 is stored in the device
state data storage part 90d. The device state data DT is data specifying the states of the
production-line-configuring devices 112. The device state data DT is information specifying
(indicating an estimation or prediction of), inter alia, the action states, capability values,
functional characteristics, adjustment anomalies, degradation over time, or malfunctions of the
components included in the production-line-configuring devices 112. More specifically, the
device state data DT is data that pertains to each configurational component configuring the
production-line-configuring devices 112, and relates to various parameters uses as a basis in
detecting signs of degradation or adjustment anomalies.

[0110] For example, the parameters "time until auto switch (sensor) reacts after knife driving is
started” and "output value from air pressure sensor”, which specify signs of degradation or
adjustment anomalies of the knife cylinder of the lateral sealing mechanism 25 of the bag-
making and packaging machine 20, are equivalent to device state data DT.

[0111] As another example, the parameters "time until auto switch (sensor) reacts after vertical
sealing mechanism 24 is caused to start action relating to vertical sealing” and "output value
from air pressure sensor”, which specify signs of degradation or adjustment anomalies of the
vertical sealing cylinder of the vertical sealing mechanism 24 of the bag-making and packaging
machine 20, are equivalent to device state data DT.

[0112] As another example, the parameters "value of encoder pulse for pull-down motor" and
"amount of register mark pitch correction”, which specify signs of degradation (wear) or
adjustment anomalies of the pull-down belt 23a and pull-down belt 23b of the bag-making and
packaging machine 20, are equivalent to device state data DT.

[0113] As another example, the parameter "value of encoder pulse for pressurizing motor
during vertical sealing”, which specifies signs of degradation (slackening) or adjustment
anomalies of the timing belt of the bag-making and packaging machine 20, is equivalent to
device state data DT.
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[0114] As another example, "load ratio of each motor (servo motor)”, which specifies
lubrication anomalies, bearing wear, or abnormality in the mechanical state of each sliding part
included in the bag-making and packaging machine 20, is equivalent to device state data DT.

[0115] The device state data storage part 90d has a capacity sufficient to accumulate device
state data DT in an amount proportionate to a predetermined time period (e.g., one year) for
each configurational component of the production-line-configuring devices 112 included in the
device management system 100.

(5-5) Grouping information storage part 90e

[0116] The grouping information storage part 90e stores information (a grouping table TB2)
relating to the grouping of the plurality of production-line-configuring devices 112. The grouping
table TB2 is information created and updated by the analysis part 90i. FIG 12 is a schematic
view showing one example of the grouping table TB2.

[0117] The grouping table TB2 is created for each type of production-line-configuring device
112 included in the device management system 100. More specifically, the grouping table TB2
is created for each configurational component included in the same type of production-line-
configuring device 112.

[0118] FIG 12 shows the grouping table TB2 pertaining to the bag-making and packaging
machines 20 included in the device management system 100; this table is as to a grouping for
pull-down belts 23a or 23b, which are configurational components.

[0119] Specifically, device |IDs, model codes, configurational component names, device state
data DT, and capability information are registered separately for each specific configurational
component of the production-line-configuring devices 112 in the grouping table TB2. The
"capability information” in the grouping table TB2 is information including a pre-defined
numerical value range, which pertains to a parameter relating to the device state data DT,
presumed to be achievable by the normal configurational component. That is, "capability
information" in the grouping table TB2 defines capability required in the configurational
component.

[0120] The grouping information storage part 90e stores a plurality of grouping tables TB2
created for each configurational component in the same type of production-line-configuring
device 112.

(5-6) Maintenance information storage part 90f

[0121] The maintenance information storage part 90f stores maintenance information IF
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created by the maintenance information creation part 90j. The maintenance information IF is
information that prompts the user or manager to perform maintenance pertaining to a specific
configurational component of a specific production-line-configuring device 112. Or the
maintenance information IF is information that notifies the user of the maintenance period
pertaining to a specific configurational component of a specific production-line-configuring
device 112. The maintenance information IF is created by the maintenance information
creation part 90j. The maintenance information IF is, for example, image data displayed in a
display part provided to a management computer 80 and/or a production-line-configuring
device 112, audio data outputted in an audio output part, or the like.

(5-7) Acquisition part 90g

[0122] The acquisition part 90g is a functional part that acquires device state data DT from the
management computers 80. The acquisition part 90g stores the device state data DT sent
from the management computers 80 in the device state data storage part 90d.

(5-8) Maintenance flag 90h

[0123] The maintenance flag 90h is a flag for assessing whether or not maintenance is needed
for the production-line-configuring devices 112 (more specifically, the configurational
components thereof). That is, the maintenance flag 90h is a flag for assessing whether or not a
preestablished maintenance opportunity has arrived, or whether or not maintenance is needed
because of predetermined signs of degradation, adjustment anomalies, malfunctions, and
other abnormalities. The maintenance flag 90h includes a bit number that is the same as the
number of configurational components registered in the device information table TB1. Each
flag of the maintenance flag 90h corresponds one-to-one with any configurational component.

(5-9) Analysis part 90i (information analysis part)

[0124] The analysis part 90i performs grouping and creates a grouping table TB2 for each of
the same model of production-line-configuring device 112 included in the device management
system 100. More specifically, the analysis part 90i performs grouping and creates a grouping
table TB2 for each of the same type of configurational component included in the production-
line-configuring devices 112. When device state data DT is stored anew in the device state
data storage part 90d, the analysis part 90i updates the grouping table TB2 on the basis of that
device state data DT.

[0125] The analysis part 90i also analyzes a variety of information and executes an analysis
process to determine whether or not maintenance is needed for the configurational
components of the production-line-configuring devices 112 included in the device management
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system 100.

[0126] For example, as an analysis process, the analysis part 90i periodically (e.g., every day)
refers to the device information table TB1, and for each configurational component of each
production-line-configuring device 112 registered in the device information table TB1, executes
a first process to determine whether or not a maintenance opportunity has arrived on the basis
of a defined maintenance history and maintenance time period. Specifically, in the first process,
when there is a configurational component which a date that results from adding the
maintenance time period to a date specified by the maintenance history is earlier than the date
of first process execution, the analysis part 90i judges the maintenance opportunity has arrived
for that configurational component and sets a corresponding bit of the maintenance flag 90h.

[0127] In another example of the analysis process, the analysis part 90i executes a second
process to determine whether or not maintenance is needed for each configurational
component of each production-line-configuring device 112, on the basis of the contents of the
grouping table TB2 that was created or updated. Specifically, in the second process, the
analysis part 90i analyzes the state of a specific configurational component that is the subject
(the subject component) by comparing the device state data DT (parameter) thereof and the
device state data DT (parameter) of another configurational components included in the same
grouping table TB2. That is, the analysis part 90i analyzes the state of the subject component
by comparing the device state data DT thereof and the device state data DT of another
configurational components included in the same group.

[0128] In another example of the analysis process, the analysis part 90i executes a third
process to determine whether or not maintenance is needed for the configurational
components of each production-line-configuring device 112, on the basis of a numerical
quantity range defined in the capability information. Specifically, in the third process, the
analysis part 90i analyzes a state of a specific configurational component that is the subject
(the subject component) by comparing the device state data DT (parameter) thereof and a
numerical quantity range defined in the capability information about that subject component.

[0129] In the second process or third process, when the parameter relating to the device state
data DT of the subject component has a value significantly greater or less than the
corresponding parameter of another configurational component, or when this value deviates
from the numerical quantity range defined in the capability information, the analysis part 90i
determines there to be a large possibility that a sign of degradation, an adjustment anomaly, or
any abnormality has occurred in the subject component, and sets a bit of the maintenance flag
90h that corresponds to that configurational component. In other words, in the second process
or third process, the analysis part 90i detects the presence or absence of signs of degradation,
adjustment anomalies, and/or the like, of the configurational components on the basis of the
grouping table TB2. More specifically, the analysis part 90i detects the presence or absence of
signs of degradation, adjustment anomalies, and/or the like, of the subject component on the
basis of multiple pieces of device state data DT of the configurational components belonging to
the same group, or on the basis of the capability information about a subject component.
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(5-10) Maintenance information creation part 90j

[0130] The maintenance information creation part 90j periodically refers to the maintenance
flag 90h, and when any bit is set, creates maintenance information IF for the configurational
component specified by that bit. The maintenance information creation part 90j adds a
communication address of a destination device (management computer 80 and/or production-
line-configuring device 112) to the created maintenance information IF and stores the
information in the maintenance information storage part 90f. After creating the maintenance
information IF, the maintenance information creation part 90j clears the bit corresponding to
the maintenance flag 90h.

(5-11) Server output part 90k (maintenance information output part)

[0131] When maintenance information IF is stored anew in the maintenance information
storage part 90f, the server output part 90k causes that maintenance information IF to be
transmitted to the destination device from the server communication part 90a.

[0132] As a result, for example, in the device that has received the maintenance information IF,
image information such as that shown in FIG 13 is displayed as maintenance information IF.
FIG 13 shows a situation in which, in a display part 120 of the device that has received the
maintenance information IF: text information that prompts maintenance, which reads "please
perform maintenance on the following component,” is displayed; text information specifying the
subject component, which reads "subject component: pull-down belt," "device ID: F1L1002,"
and "model code: AFP," is displayed; and text information indicating the result of the second
process or third process, which reads "detection contents: degradation (belt wear)/adjustment
anomaly,” is displayed.

(6) Characteristics

(6-1)

[0133] In the device management system 100 according to the present embodiment,
decreases in producibility in product production lines is suppressed.

[0134] Specifically, in a situation in which a product production line is operating and any device
is unable to perform the normally presumed action due to, inter alia, degradation over time
and/or a malfunction of a component, the production line needs to be stopped and the
products can no longer be produced until that device is restored, and producibility decreases.
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Consequently, it is preferable to perform maintenance on the devices ahead of time in order to
suppress the occurrence of such a scenario.

[0135] However, because the product production lines involve a variety of circumstances
under which the devices are used in accordance with the configurational aspect and operating
situation, conventionally, it has been difficult to ascertain the timing of maintenance for the
devices, and it has been difficult to suppress producibility decreases in association with the
scenario described above.

[0136] The device management system 100 according to the present embodiment has a
device state data storage part 90d to accumulate device state data DT pertaining to the
configurational components of the production-line-configuring devices 112, an analysis part 90i
to perform an analysis process of analyzing the device state data DT accumulated in the
device state data storage part 90d, and a server output part 90k to output maintenance
information IF pertaining to maintenance of the components on the basis of the result of the
analysis process.

[0137] Due to this, as pertains to the configurational components included in the production-
line-configuring devices 112, the device state data DT is accumulated, the accumulated device
state data DT is analyzed, and on the basis of the analysis result, maintenance information IF
pertaining to maintenance is outputted. As a result, it is possible that maintenance information
IF of the production-line-configuring devices 112 is outputted in accordance with the installation
environment and/or operating conditions of the product production lines L1. Therefore, a user
or manager of the production-line-configuring devices 112 can easily ascertain the timing of the
maintenance. Consequently, it is possible that maintenance of the production-line-configuring
devices 112 is performed at an appropriate opportunity, and decreases in producibility of the
products P are suppressed.

(6-2)

[0138] In the device management system 100 according to the present embodiment, the
analysis part 90i groups a plurality of production-line-configuring devices 112 of the same
model and performs an analysis process in association with this grouping.

[0139] Due to this, it is possible that, as to a specific production-line-configuring device 112,
while other production-line-configuring devices 112 of the same model have been grouped with
the specific production-line-configuring device 112 and the analysis process is performed. As a
result, it is possible that maintenance information IF of the production-line-configuring devices
112 is outputted with high accuracy, in accordance with the installation environment and/or
operating conditions of the production lines. Consequently, maintenance of the production-line-
configuring devices 112 can be performed with high accuracy at an appropriate opportunity,
and decreases in producibility of the products P are further suppressed.
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(6-3)

[0140] In the device management system 100 according to the present embodiment, the
analysis part 90i performs the analysis process as to a specific production-line-configuring
device 112, on the basis of a comparison with other production-line-configuring devices 112
included in the same group made in the grouping.

[0141] Due to this, it is possible for the analysis process to be performed as to a specific
production-line-configuring device 112 on the basis of the result of a comparison with other
production-line-configuring devices 112 belonging to the same group. As a result, it is possible
that maintenance information IF of the production-line-configuring devices 112 is outputted with
high accuracy, in accordance with the installation environment and/or operating conditions of
the production lines.

(6-4)

[0142] In the device management system 100 according to the above embodiment, the
analysis part 90i detects (estimates) adjustment anomalies of the components in the analysis
process (the second process or the third process). Due to this, adjustment anomalies of the
components are detected on the basis of device state data DT accumulated in association with
the production-line-configuring devices 112, and maintenance information IF is outputted on
the basis of the estimation result. As a result, it is possible that maintenance information IF of
the production-line-configuring devices 112 is outputted with high accuracy, in accordance with
the installation environment and/or operating conditions of the product production lines L1.

(6-5)

[0143] In the device management system 100 according to the above embodiment, the
analysis part 90i predicts signs of component degradation (malfunction or deteriorating of
capability caused by degradation over time) in the analysis process (the second process or the
third process).

[0144] Due to this, malfunction or deteriorating of capability of the configurational components
are predicted on the basis of the accumulated device state data DT, and maintenance
information IF is outputted on the basis of the prediction results. As a result, it is possible that
maintenance information IF of the production-line-configuring devices 112 is outputted with
high accuracy, in accordance with the installation environment and/or operating conditions of
the production lines.

(6-6)
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[0145] In the device management system 100 according to the above embodiment, the
analysis part 90i performs the analysis process (the third process) on the basis of capability
information about the configurational components. Due to this, the analysis process is
performed on the basis of capability information defined in advance in association with the
configurational components of the production-line-configuring devices 112. As a result, it is
possible that maintenance information IF of the production-line-configuring devices 112 is
outputted with high accuracy, in accordance with the installation environment and/or operating
conditions of the production lines.

(6-7)

[0146] In the device management system 100 according to the above embodiment, the device
state data storage part 90d, the analysis part 90i, and the server output part 90k of the
management server 90 are connected with the production-line-configuring devices 112 via a
communication network. The device state data storage part 90d, the analysis part 90i, and the
server output part 90k of the management server 90 are placed in a remote location set apart
from the space where the production-line-configuring devices 112 are installed.

[0147] Due to this, it is possible to construct the system using equipment installed in a remote
location set apart from the facility where the production lines are configured. Consequently,
versatility and convenience are improved.

(6-8)

[0148] In the device management system 100 according to the above embodiment, the
configurational components included in the production-line-configuring devices 112 to be
subjected to the analysis process are a knife cylinder, a seal cylinder, a variety of other belts
such as pull-down belt or timing belt, and/or the like of the bag-making and packaging machine
20.

[0149] Due to this, when a packaging machine is included as a production-line-configuring
device 112, maintenance timing can easily be ascertained for components (knife cylinder, seal
cylinder, a variety of other belts such as pull-down belt or timing belt, and/or the like) for which
there is a higher incidence of malfunction and/or deteriorating of capability due to degradation
over time.

(7) Modifications
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[0150] Modifications of the present embodiment are presented below. The following
modifications may be combined as appropriate, as long as there are no discrepancies.

(7-1) Modification A

[0151] In the device management system 100 according to the above embodiment, the
combination weighing machine 10, the vertical pillow-type bag-making and packaging machine
20, the seal checker 30, and the boxing device 40 are included as production-line-configuring
devices 112. These examples are not necessarily provided as limitations on the production-
line-configuring devices 112 in the device management system 100, and changes can be
made as appropriate.

[0152] For example, the device management system 100 may include, as a production-line-
configuring device 112, an X-ray scanning device to detect foreign matter included in the
products P and/or abnormalities in the shape of the products P. Additionally, for example, the
device management system 100 may include a weighing device other than the combination
weighing machine 10 as a production-line-configuring device 112. For example, the device
management system 100 may include a packaging machine other than a vertical pillow-type
machine as a production-line-configuring device 112. Additionally, for example, the device
management system 100 may include a device disposed on the commodity manufacturing line
L2 as a production-line-configuring device 112.

(7-2) Modification B

[0153] In the device management system 100 according to the above embodiment,
parameters specifying signs of degradation, adjustment anomalies or the like pertaining to the
configurational components (pull-down belts, pull-down belt motors, timing belt, lateral sealing
cylinder, steel belt, knife cylinder, or the like) of the bag-making and packaging machine 20,
are given as examples of the device state data DT. It is apparent that these parameters are
only specific examples of the device state data DT. Specifically, these parameters are not
necessarily provided by way of limitation as to the device state data DT used in the device
management system 100; changes can be made as appropriate. In the device management
system 100, parameters relating to device state data DT pertaining to production-line-
configuring devices 112 (the combination weighing machine 10, the boxing device 40, or the
like.) other than the bag-making and packaging machine 20 are also appropriately used as
necessary.

(7-3) Modification C

[0154] In the above embodiment, the analysis process of the analysis part 90i is described the
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first process, second process, and third process as examples. However, there is no particular
limitation as to the analysis process performed by the analysis part 90i; and any one of the first
process, second process, and third process may be omitted as appropriate. Additionally, the
analysis part 90i may perform a process other than the first process, second process, and third
process as the analysis process, and may specify signs of degradation, adjustment anomalies
or the like in the configurational components of the production-line-configuring devices 112.

(7-4) Modification D

[0155] In the above embodiment, the analysis part 90i performs the analysis process for a
specific production-line-configuring device 112, on the basis of a comparison with another
production-line-configuring device 112 included in the same group in a grouping. However, this
example is not provided by way of limitation; the analysis part 90i may perform the analysis
process as to a specific production-line-configuring device 112, on the basis of a comparison
with another production-line-configuring device 112 included in another group.

(7-5) Modification E

[0156] In the above embodiment, the grouping table TB2 is created on the basis of grouping
the same configurational components for production-line-configuring devices 112 of the same
model. However, in the device management system 100, the method of grouping the
production-line-configuring devices 112 is not provided by way of any particular limitation; the
grouping table TB2 may be created by performing grouping through another method.

(7-6) Modification F

[0157] In the above embodiment, an example is described (FIG 13, etc.) in which the
maintenance information IF is transmitted as information that prompts maintenance in the
event that signs of degradation and/or adjustment anomalies are estimated for the
configurational components of the production-line-configuring devices 112. However, this
example is not provided by way of limitation; the maintenance information IF may be
transmitted as maintenance time period notifying information to notify of the maintenance time
period in advance, before the maintenance time period elapses from the date when the most
recent maintenance was performed.

(7-7) Modification G

[0158] In the above embodiment, an example is described of a case in which maintenance
information IF is transmitted from the management server 90 to the corresponding
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management computer 80 or production-line-configuring device 112, and this maintenance
information IF is outputted in the device that received the maintenance information IF.
However, this method of giving notification of the maintenance information IF is not provided by
way of any particular limitation; changes can be made as appropriate.

[0159] For example, configuration may be adopted in which maintenance information IF is
outputted from the management server 90 to a device other than a management computer 80
or a production-line-configuring device 112. The manager may be notified of the maintenance
information IF by the maintenance information IF being outputted from a display part, an audio
output part, and/or the like provided to the receiving device. In this embodiment, (a device,
and/or the like, on) the manager side where the notification is received may give notification of
the maintenance information IF to the staff of the factory 110 where the production-line-
configuring device 112 is installed that includes the subject component.

(7-8) Modification H

[0160] In the above embodiment, the functional parts (90a-90L) described as being included in
the management server 90 do not necessarily need to be included in the management server
90. For example, some or all of these functional parts may be combined with any management
computer 80, any production-line-configuring device 112, or any other device. Additionally, for
example, some or all of these functional parts may be disposed independently so as to be
capable of accessing the wide area network NW1 or the local network NW2.

(7-9) Modification |

[0161] In the above embodiment, the production-line-configuring devices 112 are configured to
be capable of accessing the wide area network NW1 by being connected to the management
computers 80 via the local network NW2. However, this configuration is not provided by way of
limitation; the production-line-configuring devices 112 may be configured to be capable of
directly accessing the wide area network NW1 via a router, modem, or other piece of
communication equipment.

INDUSTRIAL APPLICABILITY

[0162] The present invention can be utilized in a device management system.

REFERENCE SIGNS LIST

[0163]
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Combination weighing machine (weighing device)
20
Bag-making and packaging machine (packaging device)
23a, 23b
Pull-down belts
24
Vertical sealing mechanism
25
Lateral sealing mechanism
25a
Seal jaw
30
Seal checker
40
Boxing device
80
Management computer
90
Management server
90a
Server communication part
90b
Program storage part
90c
Device information storage part
90d
Device state data storage part (information accumulation part)
90e
Grouping information storage part
90f
Maintenance information storage part
90g
Acquisition part
90h
Maintenance flag
90i
Analysis part (information analysis part)
90j
Maintenance information creation part
90k

100

Server output part (maintenance information output part)
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110

112

Device management system

Factory

Production-line-configuring device

120

Display part
201

Film
BC

Cardboard box
C

Commodities
DT

Device state data
FB

Case-making sheet
Fc

Cylindrical film
IF

Maintenance information
L1

Product production line (production line)
L2

Commodity manufacturing line
NW 1

Wide area network (communication network)
NW2

Local network
P

Products
TB1

Device information table
TB2

Grouping table
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Patentkrav

1. Indretningsstyringssystem til styring af en flerhed af produktionslinjekonfi-
gurerende indretninger (112), der konfigurerer en produktionslinje til fremstil-
ling af produkter, hvor

de produktionslinjekonfigurerende indretninger omfatter emballeringsanord-
ning (20), der er konfigureret til at pakke produkterne, og/eller en nedpakning-
sanordning (40), der er konfigureret til at pakke de pakkede produkter i kasser,
og en vejeanordning (10), der er konfigureret til at veje produkterne, og
indretningsstyringssystemet omfatter:

en indretningsinformationslagerdel (90c), der er konfigureret til at lagre identi-
fikationsinformation om de produktionslinjekonfigurerende indretninger (112);
en informationsakkumuleringsdel (90d), der er konfigureret og indrettet til at
akkumulere komponentinformation omfattende indretningstilstandsdata (DT)
vedrgrende enhver af de produktionslinjekonfigurerende indretninger (112);
et vedligeholdelsesflag (90h), der er konfigureret til at vurdere, hvorvidt vedli-
geholdelse er nadvendig for konfigurationskomponenterne af de produktions-
linjekonfigurerende indretninger (112);

en informationsanalysedel (90i), der er konfigureret og indrettet til at udfere en
analyseproces med at gruppere en flerhed af de produktionslinjekonfigurer-
ende indretninger af samme model, hvor en grupperingsinformationslagerdel
(90e) er konfigureret til at lagre information relateret til grupperingen af flerne-
den af produktionslinjekonfigurerende indretninger (112), herunder indret-
ningstilstandsdata (DT) og kapacitetsinformation, der er registreret separat for
hver specifik konfigurationskomponent af de produktionslinjekonfigurerende
indretninger (112), og

informationsanalysedelen (90i) er yderligere konfigureret og indrettet til at ud-
fare analyseprocessen for en specifik produktionslinjekonfigurerende indret-
ning pa basis af en sammenligning med andre produktionslinjekonfigurerende

indretninger inkluderet i samme gruppe, som er lavet i grupperingen, hvor in-
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formationsanalysedelen (90i) yderligere er konfigureret til at analysere en til-
stand af en specifik konfigurationskomponent, som er emnekomponenten, ved
at sammenligne indretningstilstandsdataene (DT) deraf og et numerisk om-
rade, der er defineret i kapacitetsinformationen om emnekomponenten, og nar
parameteren relateret til enhedstilstandsdataene (DT) for emnekomponenten
har en veerdi, der er st@rre eller mindre end den tilsvarende parameter for en
anden konfigurationskomponent, der er inkluderet i samme gruppe, eller nar
denne veerdi afviger fra det numeriske kapacitetsomrade, der er defineret i ka-
pacitetsinformationen, bestemmer informationsanalysedelen (90i), at der er
stor mulighed for, at et tegn pa nedbrydning, en justeringsanomali, eller en
hvilken som helst abnormitet er opstaet i emnekomponenten, og er konfigure-
ret til at indstille vedligeholdelsesflaget (90h), der svarer til den konfigurations-
komponent | overensstemmelse hermed; og

en vedligeholdelsesinformationsoutputdel (90k), der er konfigureret og indret-
tet til at udsende, pa basis af et resultat af analyseprocessen, vedligeholdel-

sesinformation vedragrende vedligeholdelse af konfigurationskomponenterne.

2. Indretningsstyringssystem ifalge krav 1, hvor

informationsakkumuleringsdelen (90d), informationsanalysedelen (90i) og/el-
ler vedligeholdelsesinformationsoutputdelen (90k) er forbundet med de pro-
duktionslinjekonfigurerende indretninger (112) via et kommunikationsnetveerk,
og er placeret pa et fierntliggende sted, der er adskilt fra et rum, hvor de pro-

duktionslinjekonfigurerende indretninger er installeret.

3. Indretningsstyringssystem ifalge krav 1 eller krav 2, hvor
komponenterne omfatter en knivcylinder, en forseglingscylinder og/eller et

beelte i emballeringsanordningen (20).
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