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SPECIFICATION

fitle of the Invention

METHOD FOR COLLECTING DEVICE STATE INFORMATION AND DEVICE
STATE INFORMATION COLLECTION KIT USED FOR THE METHOD

Technical Field

[OOOf] The present invention relates to a technique for collecting

information for use in appropriately effecting replacement, repair of a

number of devices to be managed that are installed in a factory or a plant

(e.g. valve devices represented by steam traps, fluid handling devices

represented by pumps, etc.) (e.g. information relating to whether the device

is under normal or abnormal condition, or information relating to a

temperature for use in such assessment, etc.)

BackgroundArt

IOOOZ] Conventionafly, as methods of collecting device'condition

i¡formation of steam traps as an example of devices to be managed,

20 methods (Ð and (2) as follows are known.

25

(Ð Direct collection method: By a contacting operation (an s¡ample

of detecting operatiod of a compact information collecting unit having a

senso for sensing ultrasonic oscillation and temperatwe on ar. outer

surface of a steam trap (an example of a portable unit for device condition

detectiod with each of the number of steam traps, device-condition

information of respective ones of the number of steam traps are collected

one a-fter another (see Patent Document 1 identified below).

Q) Indirect collection method: For and in correspondence with

eaeh steem trap, there is provided a stationary information collecting unit

having a sensor for detecting ultrasonic oscillation and temperature of the

outer surface of steam trap, the collecting unit being set in contact with the

outer surface of the steam trap corresponding thereto, and via wireless

communication between each one of these information collecting units and a

central control apparatus, device-condition information of the number of

steam traps are collected (see Patent Document 2 identified below).
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SPECIFICATION Title of the Invention 5 METHOD FOR COLLECTING DEVICE STATE
INFORMATION AND DEVICE STATE INFORMATION COLLECTION KIT USED FOR THE
METHOD Technical Field [0001] The present invention relates to a technique for collecting 10
information for use in appropriately effecting replacement, repair of a number of devices to be
managed that are installed in a factory or a plant (e.g. valve devices represented by steam traps,
fluid handling devices represented by pumps, etc.) (e.g. information relating to whether the device
is under normal or abnormal condition, or information relating to a 15temperature for use in such
assessment, etc.) Background Art [0002]Conventionally, as methods of collecting device-condition
information of steam traps as an example of devices to be managed, 20methods (1) and (2) as
follows are known.         (1) Direct collection method: By a contacting operation (an example of
detecting operation) of a compact information collecting unit having a sensor for sensing ultrasonic
oscillation and temperature on an outer surface of a steam trap (an example of a portable unit for
device condition 25 detection) with each of the number of steam traps, device-condition information
of respective ones of the number of steam traps are collected one after another (see Patent
Document 1 identified below).         (2) Indirect collection method: For and in correspondence with
each steam trap, there is provided a stationary information collecting unit 30 having a sensor for
detecting ultrasonic oscillation and temperature of the outer surface of steam trap, the collecting
unit being set in contact with the outer surface of the steam trap corresponding thereto, and via
wireless communication between each one of these information collecting units and a central
control apparatus, device-condition information of the number of 35steam traps are collected (see
Patent Document 2 identified below).  Prior Art Documents 
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PriorArt Documents

Patent Documents

IOOOS] Patent Document 1: Japanese lJnexamined. Patent Application
Publication No. 2005' II4409

Patent Document 2: Japaness lJns¡amined Patent Application
Publication No. 2003- 13247 6

Summa:¡r of the Invention

Object To Be Achievedby Invention

[OOO¿] However, with the direct collection method described in (Ð above,
this method requires a detecting operation by a collecting person for each of
the number of steam traps installed in a factory (i.e. a detecting operation
using an information collecting unit). Moreover, because of the nature of
the device management, it is dififrcult to implement, at appropriate timing
and with appropriate frequency, â one-time operation mode mobiJizing a
group of information collecting persons for obtaining device-condition
information accurately refl.ecting the conditions and actual situations of the
respective steam traps. Hence, the method would require mobilization of a
great number of information collecting persons for collecting
device-condition i¡formation, thus the method being not effrcient in the
respect of the time and costs required for information collection.

[OOO5] On the other hand, in the case of the indirection information
collection method described in e) above, the method requires the same
number of sensors as the number of many steem traps in the factory and
the method also requires each information collecting unit to have a
communication faciJity. Hence, the system costs of the sensors and the
collecting units are high, so that this method too suffers ineffi.ciency in the
respect of i¡formation collection costs.

[OOOA] In view of the above'described state of the art, the principal, object of
the present invention is to provide a device'condition information collecting
method capable of collecting accurate device'condition information of a
number of devices to be managed in an efifrcient manner as well as a
device-condition information collecting kit for use in the method.

Means for Achieving the Object
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Patent Documents [0003] Patent Document 1: Publication No. 2005-114409 5Patent Document 2:
Publication No. 2003-132476  Japanese Japanese  Unexamined Patent Application Unexamined
Patent Application  Summary of the Invention 10Object To Be AchiPved by Invention [0004]
However, with the direct collection method described in (1) above, this method requires a detecting
operation by a collecting person for each of the number of steam traps installed in a factory (i.e. a
detecting operation using an information collecting unit). Moreover, because of the nature of 15 the
device management, it is difficult to implement, at appropriate timing and with appropriate
frequency, a one-time operation mode mobilizing a group of information collecting persons for
obtaining device-condition information accurately reflecting the conditions and actual situations of
the respective steam traps. Hence, the method would require mobilization of a 20great number of
information collecting persons for collecting device-condition information, thus the method being
not efficient in the respect of the time and costs required for information collection. [0005] On the
other hand, in the case of the indirection information collection method described in (2) above, the
method requires the same 25 number of sensors as the number of many steam traps in the factory
and the method also requires each information collecting unit to have a communication facility.
Hence, the system costs of the sensors and the collecting units are high, so that this method too
suffers inefficiency in the respect of information collection costs. 30[0006] In view of the
above-described state of the art, the principal object of the present invention is to provide a
device-condition information collecting method capable of collecting accurate device-condition
information of a number of devices to be managed in an efficient manner as well as a
device-condition information collecting kit for use in the method 35 
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[oooz] According to the first characterizing feature of the present

invention, there is provided a device'condition information collecting
method for collecting device'condition information of each of a number of
devices to be managed, the method being characterized in that:

the number of devices to be managed are divided between a direct
collection group comprised of some managed devices whose device-condition
information are collected by detecting operation by a portable unit for device
condition detection on each of the managed devices and an indirect
collection group comprised of the other managed devices whose
device'condition information are collected by a communication between
each of these managed devices and a stationary unit disposed to be capable
of detecting the device'condition i¡formation of the device.

IOOOS] With the above'described characterizing feature, the managed
devices are divided into at least two kinds of collection groups, i.e. the direct
collection group on which the direct collection method is implemented and
the indirect collection group on which the indirect collection method is
implemented. Therefore, it becomes possible to employ whichever
collection method to suit the particular situation (e.g. type, installed location,
the importance) of each of the managed devices and the actual current
conditions thereof (frequency of trouble occurrence, the probabiJity of
trouble occurrence) for collecting the device'condition information of each
managed device. Hence, the accurate device-condition information of the
many devices to be malaged can be collected in an effi.cient manner.

tOOOg] According to the second characterizing feature of the present

invention, which is a preferred mode of embodying the first characterizing
feature,

the ma:raged devices belonging in the indirect collection gïoup are
frirther divided into a first indirection collection group whose
device'condition information are collected by the communication between
the stationary unit and the central control apparatus and a second indirect
collection group whose device-condition information are collected by
communication between said stationary unit and said portable unit.

[OOfO] That is, according to the above-described arrangement, the
managed devices belonging in the indirect collection group are further
divided into a first indirection collection group that do not require at all a
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Means for Achieving the Object  [0007] According to the first characterizing feature of the present
invention, there is provided a device-condition information collecting method for collecting
device-condition information of each of a number of 5devices to be managed, the method being
characterized in that:        the number of devices to be managed are divided between a direct
collection group comprised of some managed devices whose device-condition information are
collected by detecting operation by a portable unit for device condition detection on each of the
managed devices and an indirect 10 collection group comprised of the other managed devices
whose device-condition information are collected by a communication between each of these
managed devices and a stationary unit disposed to be capable of detecting the device-condition
information of the device. [0008] With the above-described characterizing feature, the managed 15
devices are divided into at least two kinds of collection groups, Le. the direct collection group on
which the direct collection method is implemented and the indirect collection group on which the
indirect collection method is implemented. Therefore, it becomes possible to employ whichever
collection method to suit the particular situation (e.g. type, installed location, 20 the importance) of
each of the managed devices and the actual current conditions thereof (frequency of trouble
occurrence, the probability of trouble occurrence) for collecting the device-condition information of
each managed device. Hence, the accurate device-condition information of the many devices to be
managed can be collected in an efficient manner. 25 [0009] According to the second characterizing
feature of the present invention, which is a preferred mode of embodying the first characterizing
feature,        the managed devices belonging in the indirect collection group are further divided into
a first indirection collection group whose 30device-condition information are collected by the
communication between the stationary unit and the central control apparatus and a second indirect
collection group whose device-condition information are collected by communication between said
stationary unit and said portable unit. [0010] That is, according to the above-described
arrangement, the 35managed devices belonging in the indirect collection group are further 
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carrying operation arnd other control operations of the portable unit by a
collecting person and a second indirect collection group that require only a
small amount of operations by the person for carrying and controlling the
poriable device. Therefore, by assigning those managed devices that suffer
high frequency of trouble occurrence and/or have great importance to the
first indirect collection group and, the process of collecting the
device-condition i¡formation of the managed devices can be carried out in
an even more efficient manner.

[OOff] Accorrting to the thiïd characterizing feature of the present

invention, which is a preferred mode of embodying the second
characterizing feature,

the method comprises the further steps of,

setting frequency of collecting the device-condition information on
each of the number of devices to be managed;

setting the managed devices to be included in the diÍect collection
group from those managed devices having a same collection frequency set
thereonl and

setting all or some of the managed devices having di-fferent
collection frequency than the managed devices set for the direct collection

SouP, as the devices to be included in the first indirect collection group.

IOOfZ] According to the above-described charactering feature, the devices
of the direct collection group are selected from those managed devices set
srith a same collection frequency. Theref,ore, for these devices, the
information collecting operation by a collecting person can be done at a time
on a same work day/period in an effi.cient manner. With this, even greater

improvement in the effi.ciency of the device-condition collecting operation
can be achieved.

IOOfS] Incidentally, the setting of collection effrciency can be done
appropriately, such as every 30 seconds, every hour, every yêü, etc., or
every desired unit time, every fixed tine of the day, or full-time (or nearly
tull'time).

[OOf¿] According to the fourth chavactenziirg feature of the present

invention, which is a preferred mode of embodying the third characterizing
feature, the method comprises the further steps ofl

determining, for each of those managed devices having a same
collection frequency set thereon, whether the direct collection of the
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divided into a first indirection collection group that do not require at all a  carrying operation and
other control operations of the portable unit by a collecting person and a second indirect collection
group that require only a small amount of operations by the person for carrying and controlling the
portable device. Therefore, by assigning those managed devices that suffer 5  high frequency of
trouble occurrence and/or have great importance to the first indirect collection group and, the
process of collecting the device-condition information of the managed devices can be carried out in
an even more efficient manner.    [0011] According to the third characterizing feature of the present
10invention, which is a preferred mode of embodying the second characterizing feature, the
method comprises the further steps of        setting frequency of collecting the device-condition
information on each of the number of devices to be managed; 15setting the managed devices to be
included in the direct collection group from those managed devices having a same collection
frequency set thereon; and        setting all or some of the managed devices having different
collection frequency than the managed devices set for the direct collection 20group, as the devices
to be included in the first indirect collection group. [0012] According to the above-described
charactering feature, the devices of the direct collection group are selected from those managed
devices set with a same collection frequency. Therefore, for these devices, the information
collecting operation by a collecting person can be done at a time 25  on a same work day/period in
an efficient manner. With this, even greater improvement in the efficiency of the device-condition
collecting operation can be achieved. [00131 Incidentally, the setting of collection efficiency can be
done        appropriately, such as every 30 seconds, every hour, every year, etc., or 30every desired
unit time, every fixed time of the day, or full-time (or nearly full-time).  [0014 According to the fourth
characterizing feature of the present invention, which is a preferred mode of embodying the third
characterizing feature, the method comprises the further steps of 
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device-condition information using the portable unit is appropriate therefor
or noti and

setting some or all of the managed devices determined to be
appropriate for the direct collection to the direct collection group while
setting some or all of the managed devices determined to be not appropriate
for the direct collection to the second indirect collection group.

loorr] with the above'described aïTangement, for each of the managed.
devices set with a same collection frequency, determination is made
whether the direct collection is appropriate therefor or not, in accordance
with such determin¿1isn indices as workability, safety of the information
collecting person, based on the installms¡¡ situation thereof. Then, the
devices can be divided between the direct collection group that require a
detecting operation by the information collecting person and the second
indirect collection group that do not require a detecting operation by the
information collecting person. With this, even greater improvement in the
effrciency of the device-condition collecting operation can be achieved.
[oora] According to the fi-fth characterizing feature of the present
invention, there is provided a device-condition information collecting kit,
characterized in that:

a device-condition information collecting kit for use in a method of
collecting device-condition information of each of a number of devices to be
managed, characterized in that:

the kit comprises:

a portable unit for device'condition detection, the portable unit
being capable of collecting the device'condition information from each
managed device by a detecting operation thereoni

a stationary unit disposed to be capable of detecting the
device-condition information of the managed device, the stationary unit
being capable of communicating the device-condition informationi a¡d

a central control apparatus capable of collecting the device-condition
information by communicating with the stationary unit.

[oorz] with the above'described arï,ângement, the managed devices are
divided into at least two l<infls of collection gïoups, i.e. the direct collection
group on which the direct collection method is implemented and the indirect
collection group on which the indirect collection method is implemented..
Therefore, it becomes possible ¡e smploy whichever collection method to suit
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35determining, for each of those managed devices having a same collection frequency set thereon,
whether the direct collection of the  device-condition information using the portable unit is
appropriate therefor or not; and setting some or all of the managed devices determined to be
appropriate for the direct collection to the direct collection group while 5setting some or all of the
managed devices determined to be not appropriate for the direct collection to the second indirect
collection group.  [0015] With the above-described arrangement, for each of the managed devices
set with a same collection frequency, determination is made whether the direct collection is
appropriate therefor or not, in accordance  10 with such determination indices as workability, safety
of the information collecting person, based on the installment situation thereof. Then, the devices
can be divided between the direct collection group that require a detecting operation by the
information collecting person and the second indirect collection group that do not require a
detecting operation by the 15information collecting person. With this, even greater improvement in
the efficiency of the device-condition collecting operation can be achieved.  [0016] According to the
fifth characterizing feature of the present invention, there is provided a device-condition information
collecting kit, characterized in that: 20a device-condition information collecting kit for use in a
method of collecting device-condition information of each of a number of devices to be managed,
characterized in that: the kit comprises:           a portable unit for device-condition detection, the
portable unit 25being capable of collecting the device-condition information from each managed
device by a detecting operation thereon; 
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the particular situation (e.g. type, installed location, the importance) of each

of the managed devices and the actual current conditions thereof (frequency

of trouble occurrence, the probabiJity of trouble occurrence) for collecting the

device'condition information of each managed device. Hence, the accurate

device'condition information of the ma¡y devices to be managed can be

collected in an effi.cient manner.

IOOfS] According to the sixth chatactenzing feature of the present

invention, there is provided a device'condition collecting kit,

a device-condition information collecting kit for use in a method of

collecting device-condition information of each of a number of devices to be

managed, characterized in that:

the kit comprises:

a portable unit for device-condition detection, the portable unit

being capable of collecting the device'condition information from each

managed device by a detecting operation thereoni and

a stationary unit disposed to be capable of detecting the

device-condition information of the managed device, the stationary unit

being capable of wirelessly communicating the device'condition informationi

wherein said portable unit is con-fi.gured to be capable of collecting

the device-condition information by wirelessly communicating with the

stationary unit.

[OOfg] fVith the above'described aïrangement, the managed devices are

divided into at least two kinds of collection groups, i.e. the direct collection
group on which the direct collection method is implemented and the indirect

collection group on which the indirect collection method is implemented.

Therefore, it becomes possible to employ whichever collection method to suit

the particular situation (e.g. type, installed location, the importance) of each

of the managed devices and the actual current conditions thereof (frequency

of trouble occurrence, the probabfity of trouble occurrence) for collecting the

device-condition information of each ma-naged device. Hence, the accurate

device'condition information of the many devices to be managed can be

collected in an effi.cient manner.

[OOZO] According to the seventh characterizing feature of the present

invention, there is provided a device'condition information collecting kit,

characterized in that:

a device-condition information collecting kit for use in a method of
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a stationary unit disposed to be capable of detecting the device-condition information of the
managed device, the stationary unit being capable of communicating the device-condition
information; and 30a central control apparatus capable of collecting the device-condition
information by communicating with the stationary unit. [0017] With the above-described
arrangement, the managed devices are divided into at least two kinds of collection groups, i.e. the
direct collection group on which the direct collection method is implemented and the indirect
35collection group on which the indirect collection method is implemented. Therefore, it becomes
possible to employ whichever collection method to suit  the particular situation (e.g. type, installed
location, the importance) of each of the managed devices and the actual current conditions thereof
(frequency of trouble occurrence, the probability of trouble occurrence) for collecting the
device-condition information of each managed device. Hence, the accurate 5device-condition
information of the many devices to be managed can be collected in an efficient manner. [0018]
According to the sixth characterizing feature of the present invention, there is provided a
device-condition collecting kit,            a device-condition information collecting kit for use in a
method of 10collecting device-condition information of each of a number of devices to be managed,
characterized in that: the kit comprises:           a portable unit for device-condition detection, the
portable unit being capable of collecting the device-condition information from each 15managed
device by a detecting operation thereon; and        a stationary unit disposed to be capable of
detecting the device-condition information of the managed device, the stationary unit being capable
of wirelessly communicating the device-condition information; 
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collecting device'condition information of each of a number of devices to be
managed, characterized in that:

the kit comprises:

a portable unit for device-condition detection, the portable unit
being capable of collecting the device-condition i¡formation from each
managed device by a detecting operation thereoni

a stationary unit disposed to be capable of detecting the
device-condition information of the managed device, the stationary unit
being capable of wirelessly communicating the device'condition informationi
and

a centra-l control apparatus capable of collecting the device-condition
i¡formation detected by the stationary unit by wirelessly communicating
with this stationary uniti

wherein said portable unit is configured to be capable of collecting
the device-condition information detected by the stationary unit by
wirelessly communicating with the stationary unit.

loozr] With the above'described aïïangement, the managed. devices are
divided into at least two kinds of collection groups, i.e. the direct collection
group on which the direct collection method is implemented and the indirect
collection group on which the indirect collection method is implemented.

Therefore, it becomes possible to employ whichever collection method to suit
the particular situation (e.g. type, installed location, the importa-nce) of each
of the managed devices and the actual current conditions thereof (frequency

of trouble occurrence, the probability of trouble occurrence) for collecting the
device'condition information of each managed device. Hence, the accurate
device'condition information of the many devices to be managed can be
collected in an effi.cient manner.

IOOZZI Further, the managed devices belonging in the indirect collection
group are fr.rrther divided into a first indirection collection group that do not
require at all a carrying operation and other control operations of the
portable unit by a collecting person and a second indirect collection group

that require only a small amount of operations by the person for carrying
and controlling the portable device. Therefore, by assigning those
managed devices that suffer high frequency of trouble occurïence and/or
have great importance to the first indirect collection gïoup and, the process

of collecting the device-condition information of the managed devices can be
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wherein said portable unit is configured to be capable of collecting 20the device-condition
information by wirelessly communicating with the stationary unit. [0019] With the above-described
arrangement, the managed devices are divided into at least two kinds of collection groups, i.e. the
direct collection group on which the direct collection method is implemented and the indirect 25
collection group on which the indirect collection method is implemented. Therefore, it becomes
possible to employ whichever collection method to suit the particular situation (e.g. type, installed
location, the importance) of each of the managed devices and the actual current conditions thereof
(frequency of trouble occurrence, the probability of trouble occurrence) for collecting the 30
device-condition information of each managed device. Hence, the accurate device-condition
information of the many devices to be managed can be collected in an efficient manner.     [0020]
According to the seventh characterizing feature of the present invention, there is provided a
device-condition information collecting kit, 35characterized in that: a device-condition information
collecting kit for use in a method of  collecting device-condition information of each of a number of
devices to be managed, characterized in that: the kit comprises:           a portable unit for
device-condition detection, the portable unit 5being capable of collecting the device-condition
information from each managed device by a detecting operation thereon;        a stationary unit
disposed to be capable of detecting the device-condition information of the managed device, the
stationary unit being capable of wirelessly communicating the device-condition information; 10and
a central control apparatus capable of collecting the device-condition information detected by the
stationary unit by wirelessly communicating with this stationary unit; 
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carried out in an even more effi.cient manner.

[OOZS] According to the eighth characterizing feature of the present

invention, which is a preferred mode of embodying the seventh
characterizing fe ature,

said stationary unit includes a first stationary unit for wireless
communication with said centraL control apparatus and a second stationary
unit for wireless communication with said portable unit, said second
stationary unit having a shorter wireless communicable distance than said
first stationary unit.

IOOZ+I With the above-described arrangement, collection of the
device-condition information of the second collection group can be done
effectively with movement of the movable unit relative to, i.e. toward the
second stationary unit and at the same time, this second stationary unit can
be a unit which is less costly and consumes less power than the first
stationary unit. Hence, even frirther improvement in the effi.ciency of the
device -condition information collection is made possible.

[OOZ5] According to the ninth characterizing feature of the present

invention, there is provided a device-condition information collecting unit
for use in the device-condition information collecting method according to
any one of the second through fourth characterizing features described
above, the kit being characterized in that:

the kit semprises said portable unit, said stationary unit and said
central control apparatus.

[oozal vrith the above'described arïângement, the managed. devices are
divided into at least h¡¡o kinds of collection gïoups, i.e. the direct collection
group on which the direct collection method is implemented and the indirect
collection group on which the indirect collection method ls implemented.

Therefore, it becomes possible ¿e smploy whichever collection method to suit
the particular situation (e.g. type, installed location, the importance) of each
of the managed devices and the actual current conditions thereof (frequency

of trouble occurrence, the probability of trouble occurrence) for collecting the
device'condition i¡formation of each managed device, in the respects of
collection frequency (timing), period required for collection, the collection
work effi,ciency, the collection work cost, the system/device cost, etc. Hence,
the accurate device'condition information of the marrv devices to be
managed can be collected in an effi.cient manner.
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wherein said portable unit is configured to be capable of collecting 15the device-condition
information detected by the stationary unit by wirelessly communicating with the stationary unit.
[00211 With the above-described arrangement, the managed devices are divided into at least two
kinds of collection groups, i.e. the direct collection group on which the direct collection method is
implemented and the indirect 20 collection group on which the indirect collection method is
implemented. Therefore, it becomes possible to employ whichever collection method to suit the
particular situation (e.g. type, installed location, the importance) of each of the managed devices
and the actual current conditions thereof (frequency of trouble occurrence, the probability of trouble
occurrence) for collecting the 25 device-condition information of each managed device. Hence, the
accurate device-condition information of the many devices to be managed can be collected in an
efficient manner. [00221 Further, the managed devices belonging in the indirect collection group
are further divided into a first indirection collection group that do not 30 require at all a carrying
operation and other control operations of the portable unit by a collecting person and a second
indirect collection group that require only a small amount of operations by the person for carrying
and controlling the portable device. Therefore, by assigning those managed devices that suffer
high frequency of trouble occurrence and/or 35have great importance to the first indirect collection
group and, the process of collecting the device-condition information of the managed devices can
be  carried out in an even more efficient manner. [0023] According to the eighth characterizing
feature of the present invention, which is a preferred mode of embodying the seventh
characterizing feature, 5said stationary unit includes a first stationary unit for wireless
communication with said central control apparatus and a second stationary unit for wireless
communication with said portable unit, said second stationary unit having a shorter wireless
communicable distance than said first stationary unit. 10[0024]With the above-described
arrangement, collection of the 
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lO0ZZl Further, the managed devices belonging in the ind.irect collection
group are further divided i:rto a first indirection collection group that do not
require at all a carrying operation and other control operations of the
portable unit by a collecting person and a second indirect collection group

that require only a sma-ll amount of operations by the person for carrying

and controlling the portable device. Therefore, by assig:ring those
managed devices that suffer high frequency of trouble occurrence and./or
have great importance to the first indirect collection group and, the process

of collecting the device'condition information of the managed devices can be
carried out in an even more efficient manner.

[OOZ8] According to the tenth characterizing feature of the present

invention, which is a preferred mode of embodying the ninth characterizing

feature,

said portable unit is configured to be capable of collecting also the

device'condition information of the managed devices of the first indirect

collection group via the wireless communication with the stationary units

operatively connected to these managed devices of the first indirect

collection group.

[OOZS] With the above-described aïrangement, according to the situation

of the managing person and/or the central control apparatus (e.g. the
maintenance, security, etc.) and/or the situation of the information

collecting person (e.g. the number of the information collecting persons, the

work efifi.ciency of the information collecting operation, etc.), for some or aII
of the managed devices of the first indirect collection group, the

device-condition information thereof can be collected via the wireless

communication between the respective stationary units and the portable

unit.

IOOSO] According to the eleventh characterizing feature of the present

invention, which is a preferred mode of embodying the ninth or tenth

characterizing fe ature,

via the wireless communication between the portable unit and the

central control apparatus, the device-condition information of the direct

collection Soup, the device-condition information of the first indirect

collection group and the device-condition information of the second indirect

collection group can be stored altogether in a storing section ofsaid portable

unit and/or a storing section of said central control apparatus.
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device-condition information of the second collection group can be done effectively with movement
of the movable unit relative to, i.e. toward the second stationary unit and at the same time, this
second stationary unit can be a unit which is less costly and consumes less power than the first
15stationary unit. Hence, even further improvement in the efficiency of the device-condition
information collection is made possible. [0025] According to the ninth characterizing feature of the
present invention, there is provided a device-condition information collecting unit for use in the
device-condition information collecting method according to 20any one of the second through
fourth characterizing features described above, the kit being characterized in that:        the kit
comprises said portable unit, said stationary unit and said central control apparatus. [0026] With
the above-described arrangement, the managed devices are 25  divided into at least two kinds of
collection groups, i.e. the direct collection group on which the direct collection method is
implemented and the indirect collection group on which the indirect collection method is
implemented. Therefore, it becomes possible to employ whichever collection method to suit the
particular situation (e.g. type, installed location, the importance) of each 30  of the managed
devices and the actual current conditions thereof (frequency of trouble occurrence, the probability
of trouble occurrence) for collecting the device-condition information of each managed device, in
the respects of collection frequency (timing), period required for collection, the collection work
efficiency, the collection work cost, the system/device cost, etc. Hence, 35the accurate
device-condition information of the many devices to be managed can be collected in an efficient
manner.  [0027] Further, the managed devices belonging in the indirect collection group are further
divided into a first indirection collection group that do not require at all a carrying operation and
other control operations of the portable unit by a collecting person and a second indirect collection
group 5 that require only a small amount of operations by the person for carrying and controlling
the portable device. Therefore, by assigning those managed devices that suffer high frequency of
trouble occurrence and/or have great importance to the first indirect collection group and, the
process of collecting the device-condition information of the managed devices can be 10carried out
in an even more efficient manner. 
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[OOgf] With the above-described arrangement, with the wireless
communication between the portable unit and the centraL control apparatus,

centraltzation of the device'condition information of the respective managed

devices can be rcallzedeasily.

Brief Description of the Drawings

IOOSZ] tFig. 1l a system construction diagram of a facility,

[Fig. 2] a system construction diagram of a first indirect collection

souP,

[FiS. 3] a perspective view of a portable unit,

[Fig. al a perspective view showing a mode of detection,

[FiS. 5] a system construction diagram of a second indirect collection
groüP,

[FiS. 6] a diagram showing a mode of displaying of graphic image of
facility layout, and

[Fig. Z] a perspective view of a portable unit relating to a further

emborliment.

Modes of Embodyingthe Invention

[OOga] Fig. 1 shows a maïragement system using a device-cond.ition

i¡formation collecting kit for collecting device-condition information for
device management on each of a great number of steam traps 2 ('traps"

hereinafter) disposed in distribution within a facility 1, such as a factory or
plant using steam.

[OOg¿] The collecting kit includes a central control apparatus 3, a portable

unit 4 for device'condition information collection, capable of collesfing

device-condition information of each fuap Zby a detecting operation thereon,

and a plurality of first and second stationary units 5, 6 that can be disposed
to be capable of detecting device'condition information of each trap 2 and

that are capable of wirelessly communicating the detected device'condition
information.

IOOSS] And, with this system, the respective ones of many traps 2 are

divided into a direction collection group 7 whose device-condition
i¡formation aïe collected. by a detecting operation by the portable unit 4 on
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[0028] According to the tenth characterizing feature of the present invention, which is a prefeued
mode of embodying the ninth characterizing feature, said portable unit is configured to be capable
of collecting also the 15 device-condition information of the managed devices of the first indirect
collection group via the wireless communication with the stationary units operatively connected to
these managed devices of the first indirect collection group. [0029] With the above-described
arrangement, according to the situation 20 of the managing person and/or the central control
apparatus (e.g. the maintenance, security, etc.) and/or the situation of the information collecting
person (e.g. the number of the information collecting persons, the work efficiency of the information
collecting operation, etc.), for some or all of the managed devices of the first indirect collection
group, the 25 device-condition infoimation thereof can be collected via the wireless communication
between the respective stationary units and the portable unit.     [0030] According to the eleventh
characterizing feature of the present invention, which is a preferred mode of embodying the ninth or
tenth 30characterizing feature,        via the wireless communication between the portable unit and
the central control apparatus, the device-condition information of the direct collection group, the
device-condition information of the first indirect collection group and the device-condition
information of the second indirect 35collection group can be stored altogether in a storing section of
said portable unit and/or a storing section of said central control apparatus.  [0031]With the
above-described arrangement, with the wireless communication between the portable unit and the
central control apparatus, centralization of the device-condition information of the respective
managed devices can be realized easily. 5 Brief Description of the Drawings [0032] [Fig. 1] a
system construction diagram of a facility, [Fig. 21 a system construction diagram of a first indirect
collection 10group, 
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each trap 2 and an indirect collection group whose device'condition

i¡formation are collected via wireless communication (il1 ssample of

communication) with the first and second stationary units 5, 6 disposed to

be capable of detecting device-condition information of each trap 2.

[OOg0] Further, for the traps 2 belonging in the indirect collection Soup,
these traps 2 arc further divided into a first indirect collection group 8a

whose device'condition information are collected via wireless

communication between the first stationary units 5 respectively

corresponding thereto and the central control apparatus 3 and a second
indirect collection group 8b whose device-condition information are collected

via wireless communication between the second stationary units 6

respectively corresponding thereto and the portable unit 4.

IOOSZ] Referring to each of the first stationary unit 5, as shown in Fig. 2,

the unit includes a terminal device 9 communicating information with the

central control apparatus 3 via wireless communication, a sensor 10
provided for each tuap 2 and a relay device 11 to be disposed at a location

where the wireless communication between this first stationary unit 5 and

the central control apparatus 3 can become troubled or inoperative due to

e.g. the distance, presence of an obstacle, etc. In the fi.grlre, numeral 1-2

denotes a leading wire which interconnects the terminal device 9 and the

sensor 10.

[OOSA] The terminal device, 9, though not shown, includes a digital circuit

section using a digital processor, an analog circuit section to which the

sensor 10 is connected, a communicating section for transmitting/receiving

information with using antenna, a power cell, a storing section for storing

setting information, etc.

[OOgg] And, referring to the functions of this terminal device g, in

accordance with setting information provided via the wireless

communication from the central control apparatus 3, the device 9 inputs

detection information of the connected sensor 10 at the set frequency (e.g.

every day/hour of the day, fuIl-time or nearly fuIl'time) and effects digital
processing on the inputted sensor information and. transmits the processed

i¡formation to the central control apparatus 3 and also receives instruction

information from the central control apparatus 3.

[OO¿O] As the sensors 10, there are provided three kinds of them, i.e. an
oscillation/temperature sensor, an oscillation sensor and a temperature
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[Fig. 3] a perspective view of a portable unit, [Fig. 4] a perspective view showing a mode of
detection, [Fig. 5] a system construction diagram of a second indirect collection group, 15[Fig. 6] a
diagram showing a mode of displaying of graphic image of facility layout, and         [Fig. 7] a
perspective view of a portable unit relating to a further embodiment. 20Modes of Embodying the
Invention [0033] Fig. 1 shows a management system using a device-condition information
collecting kit for collecting device-condition information for device management on each of a great
niimber of steam traps 2 ("traps" 25hereinafter) disposed in distribution within a facility 1, such as a
factory or plant using steam. [0034] The collecting kit includes a central control apparatus 3, a
portable unit 4 for device-condition information collection, capable of collecting device-condition
information of each trap 2 by a detecting operation thereon, 30 and a plurality of first and second
stationary units 5, 6 that can be disposed to be capable of detecting device-condition information of
each trap 2 and that are capable of wirelessly communicating the detected device-condition
information.     [0035] And, with this system, the respective ones of many traps 2 are 35divided into
a direction collection group 7 whose device-condition 
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sensor. Hence, depending on e.g. the type of each trap 2 and al item to be
managed or monitored, one of these three kinds is employed. The
oscillation/temperature sensor is configured to detect three kinds of items,
i.e. the ultrasonic level oscillation of the trap 2 (an s¡ample of
"device-condition information"), the temperature of the trap 2 (another

example of the "device'condition informatiort'') and the ambient
fsmperature of the fuap 2 (still another example of the "device'condition

informatiort''). The oscillation sensor is con-fi.gured to detect only the
ultrasonic level oscillation of the trap 2. The temperature sensor is
configured to detect only the temperature 2 ofthe trap 2 and the ambient
fsmperature of the trap 2.

[OO¿f] Incidentally, to the analog circuit section of each terminal device g,

in addition to the sensor 10 described above, there are also connected via
lead wires 12 appropriately, an opening/closing sensor 15 for detecting an
opened/closed condition (still another example of the "device-condition

information') of a valve 14 incorporated \ñ¡ithin a steam feed pipe 13 of a
steam line incorporating each trap 2 and a pressure sensor 17 for detecting
a pipe pressure (still another example of the "device-condition informationi')
inside a condensate pipe 16 connected to each fuap 2.

Í0O+Zl The central control apparatus 3 comprises a personal type
computer proper 18 having an internal CPU (an example of "calculating

section") and an internal hard disc (an example of "storing section"),
peripheral devices connected thereto including a display device 19 (an

example of "displaying section") and a keyboard 20 (an example of
"controlling section"), and a wireless modem 2r for effecting wireless
communication.

[OO¿S] The internal hard disc of the central control apparatus 3 houses
therein a management database for storing information for each of the traps
2 to be managed, such as trap property information (".g. the t¡rpe,
manufacturer, the use, the pressure, etc.), trap diagnosis result information
(example of the "device-condition information", e.g. i¡formation of whether
the device is normal or not, the type of trouble developed therein such as
stearn leak, temperature abnormality, etc, the amount of steam leak,), trap
reference information (e.g. the number of occurrence of troubles, date/time
of information collection (date of diagnosis)), trap group information
indicating a collection group in which the trap belongs, the sensor detection
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information are collected by a detecting operation by the portable unit 4 on  each trap 2 and an
indirect collection group whose device-condition information are collected via wireless
communication (an example of communication) with the first and second stationary units 5, 6
disposed to be capable of detecting device-condition information of each trap 2. 5 [0036] Further,
for the traps 2 belonging in the indirect collection group, these traps 2 are further divided into a first
indirect collection group 8a whose device-condition information are collected via wireless
communication between the first stationary units 5 respectively corresponding thereto and the
central control apparatus 3 and a second 10 indirect collection group 8b whose device-condition
information are collected via wireless communication between the second stationary units 6
respectively corresponding thereto and the portable unit 4. [0037] Referring to each of the first
stationary unit 5, as shown in Fig. 2, the unit includes a terminal device 9 communicating
information with the 15 central control apparatus 3 via wireless communication, a sensor 10
provided for each trap 2 and a relay device 11 to be disposed at a location where the wireless
communication between this first stationary unit 5 and the central control apparatus 3 can become
troubled or inoperative due to e.g. the distance, presence of an obstacle, etc. In the figure, numeral
12 20denotes a leading wire which interconnects the terminal device 9 and the sensor 10. [0038]
The terminal device, 9, though not shown, includes a digital circuit section using a digital processor,
an analog circuit section to which the sensor 10 is connected, a communicating section for
transmitting/receiving 25information with using antenna, a power cell, a storing section for storing
setting information, etc. [0039] And, referring to the functions of this terminal device 9, in
accordance with setting information provided via the wireless communication from the central
control apparatus 3, the device 9 inputs 30 detection information of the connected sensor 10 at the
set frequency (e.g. every day/hour of the day, full-time or nearly fall-time) and effects digital
processing on the inputted sensor information and transmits the processed information to the
central control apparatus 3 and also receives instruction information from the central control
apparatus 3. 35[0040] As the sensors 10, there are provided three kinds of them, i.e. an 
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information, in correlation with trap ID information (the serial area number,
the serial trap number).

IOOUI And, based on the sensor detection information transmitted from
each terminal device 9, the internal CPU (the internal CPU of the computer
proper L8) of the central control apparatus 3 diagnoses each trap 2 and
records the information of the result of this diagnosis (the "trap diagnosis
result informatiod'), extracted trap reference information together with the
sensor detection information and the operation number detection
information, in accumulation (i.e. with leaving and keeping the archival
information), in the above - described management database.

[oo¿s] That is, for each of the traps 2 betonging in the first indirect
collection group 8a, there is implemented a collecting method according to
which via the wireless communication beh¡reen the terminal device g of the
first stationary unit 5 and the central control apparatus 3 (either the direct
wireless communication or the indirect wireless communication via the
relay processing by the relay device 11), the device-condition information
detected by the sensor 10 of the first stationary unit 5 is recorded in the
management database inside the internal hard disc of the centraL control
apparatus 5.

[oo¿a] The portable unit 4, as shown in Fig. B, consists of a portable mobile
type diagnosing device (i¡formation collecting device) zz, a portable
personal computer ('þortable computer" hereinafteÐ ZS and an ID tag
reader 24.

Íoo+zl The diagnosing device 22 includes keys z5 (an exa-ple of
"controlling section"), a co-pact display 26 Gn s¡ample of "displaying
section"), an internal CPU (an example of "calculating section"), and an
internal memory (an example of "storing section"). This diagnosing device
22 ís operated in response to execution of a diagnosing progïam stored in
the internal memory by the internal CPU.

[oo¿s] Further, the diagnosing device 22 includes a probe 27. At the
leading end of this probe 27, there is attached a sensor 28 for detecting
ultrasonic oscillation and temperature of the outer surface of the trap when
pressed agains¿ this outer swface of the fuap 2 as illustrated in Fig. 4. The
detection i¡formation of oscillation and temperature obtained by the sensor
28 is inFutted to the diagnosing device 22 vta a connecting wire 2g 6r
wireless communication me¿rns such as infrared communication means).
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oscillation/temperature sensor, an oscillation sensor and a temperature sensor. Hence, depending
on e.g. the type of each trap 2 and an item to be managed or monitored, one of these three kinds is
employed. The oscillation/temperature sensor is configured to detect three kinds of items, i.e. the
ultrasonic level oscillation of the trap 2 (an example of 5 "device-condition information"), the
temperature of the trap 2 (another example of the "device-c,ondition information") and the ambient
temperature of the trap 2 (still another example of the "device-condition information"). The
oscillation sensor is configured to detect only the ultrasonic level oscillation of the trap 2. The
temperature sensor is 10configured to detect only the temperature 2 of the trap 2 and the ambient
temperature of the trap 2. [0041] Incidentally, to the analog circuit section of each terminal device
9, in addition to the sensor 10 described above, there are also connected via lead wires 12
appropriately, an opening/closing sensor 15 for detecting an 15 opened/closed condition (still
another example of the "device -condition information") of a valve 14 incorporated within a steam
feed pipe 13 of a steam line incorporating each trap 2 and a pressure sensor 17 for detecting a
pipe pressure (still another example of the "device-condition information") inside a condensate pipe
16 connected to each trap 2. 20[0042] The central control apparatus 3 comprises a personal type
computer proper 18 having an internal CPU (an example of "calculating section") and an internal
hard disc (an example of "storing section"), peripheral devices connected thereto including a
display device 19 (an example of "displaying section") and a keyboard 20 (an example of
25"controlling section"), and a wireless modem 21 for effecting wireless communication. [0043] The
internal hard disc of the central control apparatus 3 houses therein a management database for
storing information for each of the traps 2 to be managed, such as trap property information (e.g.
the type, 30 manufacturer, the use, the pressure, etc.), trap diagnosis result information (example
of the "device-condition information", e.g. information of whether the device is normal or not, the
type of trouble developed therein such as steam leak, temperature abnormality, etc, the amount of
steam leak), trap reference information (e.g. the number of occurrence of troubles, date/time 35of
information collection (date of diagnosis)), trap group information 
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[OO¿g] The ID tag reader 24 ís mounted to the leading end of a:r arm B0
attached to the probe 27 to be switchable between a projected posture

indicated by the chain line in Fig. 3 and a retracted posture indicated by the
solid line in the same. In operation, with setting the arm 30 to the
projected posture, when the ID tag reader 24 is brought to the vicinity of an
ID tag 31 provided adjacent each trap 2 (at least each trap 2 betonging in
the direct collection group), the trap ID information of the corresponding

trap 2 recorded in this ID tag 31 is read by the ID tag reader 24 and then
inputted to the diagnosing devtce 22.

[OOSO] The portable computer 23 includes a keyboard S2, a touch pen 33 as
an operation aid, a mouse (not shown), a display 34 (an example of
"displaying section"), utt internal CPU (an sxample of the "calculating

section"), an internal hard disc (a:n example of the "storing section"), and an
internal wireless modem. This portable computer 23 is operated in
response to execution of a ma.nagement program stored in the internal
memory by the internal CPU.

IOOSf] Further, the portable computer 23 is connected with the diagnosing
device 22 for allowing bidirectional communication therewith via a
connecting wire 35 (or wireless communication means such as infrared
communication means). Then, the trap ID information read by the ID tag
reader is inputted not only to the diagnosing device 22, but also to the
portable computer 23.

[OO¡Z] The internal memory of the diagnosing device 22 stores therein the
trap property information. The diagnosing device 22 rctrteves the trap
properby information from the internal memory of a trap 2 specifi.ed by the
trap ID information read by the ID tag reader 24. and then correlates this
read trap properby i¡formation with decision reference information (e.g.

trap type, correlation data such as temperature, oscillation, steam leak
amount, etc.) also stored in the same i¡ternal memory, thereby to estimate
the steam leak amount, thus determining whether this diagnosed trap 2 is
under normal condition or abnormal condition and determining also the

type and the degree of the abnorma-lity such as the emount of leak, the free
discharge, clogging, etc.

TOOSS] And, for each trap 2 of management interest, together with the trap
reference information inputted by the keys 25 or the like, the result of
decision of whether the device being normal or abnormal, the type of
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indicating a collection group in which the trap belongs, the sensor detection   information, in
correlation with trap ID information (the serial area number, the serial trap number). [0044] And,
based on the sensor detection information transmitted from each terminal device 9, the internal
CPU (the internal CPU of the computer 5 proper 18) of the central control apparatus 3 diagnoses
each trap 2 and records the information of the result of this diagnosis (the "trap diagnosis result
information"), extracted trap reference information together with the sensor detection information
and the operation number detection information, in accumulation (i.e. with leaving and keeping the
archival 10information), in the above-described management database. [0045] That is, for each of
the traps 2 belonging in the first indirect collection group 8a, there is implemented a collecting
method according to which via the wireless communication between the terminal device 9 of the
first stationary unit 5 and the central control apparatus 3 (either the direct 15 wireless
communication or the indirect wireless communication via the relay processing by the relay device
11), the device -condition information detected by the sensor 10 of the first stationary unit 5 is
recorded in the management database inside the internal hard disc of the central control apparatus
5. 20[0046] The portable unit 4, as shown in Fig. 3, consists of a portable mobile type diagnosing
device (information collecting device) 22, a portable personal computer ("portable compute?
hereinafter) 23 and an ID tag reader 24. [0047] The diagnosing device 22 includes keys 25 (an
example of 25 '`contraing section"), a compact display 26 (an example of "displaying section"), an
internal CPU (an example of "calculating section"), and an internal memory (an example of "storing
section"). This diagnosing device 22 is operated in response to execution of a diagnosing program
stored in the internal memory by the internal CPU. 30[0048] Further, the diagnosing device 22
includes a probe 27. At the leading end of this probe 27, there is attached a sensor 28 for detecting
ultrasonic oscillation and temperature of the outer surface of the trap when pressed against this
outer surface of the trap 2 as illustrated in Fig. 4. The detection information of oscillation and
temperature obtained by the sensor 3528 is inputted to the diagnosing device 22 via a connecting
wire 29 (or wireless communication means such as infrared communication means).  



abnormality are stored as trap diagnosis result information in the internal
memory in correlation with the trap ID information and the trap property
information and transmitted to the portable computer 28.

[OOS¿] Further, the internal hard disc of the portable comput er 23 stores
therein a management database having a similar construction to that
stored in the central control apparatus 3. flpon transmission thereto of the
sensor detection information, the trap diagnosis result information and the
trap reference information from the diagnosing device 23 in the manners
described above, this portable computer 23 effects recording, as its database
updating function, of these sensor detection information, the trap diagnosis
result information and the trap reference information transmitted from the
diagnosing device 22tnthe management database, for the trap Zof interest
specified by the trap ID information correlated thereto.

[OOSS] For those traps 2 belonging in the direct collection group 7, there is
implemented the collecting method in which device-condition information
are collected one after another in accumulating manner in the internaL
memory of the diagnosing device 22 hy a detecting operation of the
diagnosing device 2z (í.e. a contacting operation of the probe 27 of. the
diagnosing device 22) by a diagnosing person ('a collecting person") and
transmitted to the portable computer 23 to be recorded in the accumulating
manner in the mânagement database of the hard disc therein.

[OOSA] As shown in Fig. 5, the second stationary unit 6 comprises a digitat
circuit section using a digital processor, an analog circuit section, a
communicating section for transmission and receipt of information tolfrom
the portabls semputer 23 via the wireless communication, a sensor (not

shown) of the same type as the above'described sensor 10, a po\üer ceII, a
small sensor-equipped terminal device 36 incorporating a storing section for
recording setting information, etc.

[OOSZ] As the communicating section of the sensor-equipped terminal
device 36, since it will su-ffi.ce for this section to be capable of communication
over a shorter communicable distance than the distance of the
communication between the terminal device g and the relay device 11, there
is employed a communicating section having a shorter communicable
distance, thus being less expensive and consuming less power than the
communicating section of the terminal device g.

[OO¡A] In operation, h accordance with an instruction provided via the
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[0049] The ID tag reader 24 is mounted to the leading end of an arm 30 attached to the probe 27 to
be switchable between a projected posture indicated by the chain line in Fig. 3 and a retracted
posture indicated by the solid line in the same. In operation, with setting the arm 30 to the 5
projected posture, when the ID tag reader 24 is brought to the vicinity of an ID tag 31 provided
adjacent each trap 2 (at least each trap 2 belonging in the direct collection group), the trap ID
information of the corresponding trap 2 recorded in this ID tag 31 is read by the ID tag reader 24
and then inputted to the diagnosing device 22. 10[0050] The portable computer 23 includes a
keyboard 32, a touch pen 33 as  an operation aid, a mouse (not shown), a display 34 (an example
of "displaying section"), an internal CPU (an example of the "calculating section"), an internal bard
disc (an example of the "storing section"), and an internal wireless modem. This portable computer
23 is operated in 15response to execution of a management program stored in the internal memory
by the internal CPU. [0051] Further, the portable computer 23 is connected with the diagnosing
device 22 for allowing bidirectional communication therewith via a connecting wire 35 (or wireless
communication means such as infrared 20 communication means). Then, the trap ID information
read by the ID tag reader is inputted not only to the diagnosing device 22, but also to the portable
computer 23. [0052] The internal memory of the diagnosing device 22 stores therein the trap
property information. The diagnosing device 22 retrieves the trap 25 property information from the
internal memory of a trap 2 specified by the trap ID information read by the ID tag reader 24. and
then correlates this read trap property information with decision reference information (e.g. trap
type, correlation data such as temperature, oscillation, steam leak amount, etc.) also stored in the
same internal memory, thereby to estimate 30 the steam leak amount, thus determining whether
this diagnosed trap 2 is under normal condition or abnormal condition and determining also the
type and the degree of the abnormality such as the amount of leak, the free discharge, clogging,
etc.     [0053] And, for each trap 2 of management interest, together with the trap 35reference
information inputted by the keys 25 or the like, the result of decision of whether the device being
normal or abnormal, the type of  abnormality are stored as trap diagnosis result information in the
internal memory in correlation with the trap ID information and the trap property information and
transmitted to the portable computer 23. [0054] Further, the internal hard disc of the portable
computer 23 stores 
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wireless communication from the portable computer 23 which has been
transported to a relatively near position, the sensorequipped terminal
device 36 transmits the sensor detection information of the corresponding
trap 2 and effects digital processing thereon and then transmits the
processed information to the portable unit 4 and also receives the
instruction information from the portable unit 23.

IOOSS] Incidentally, as the sensor-equipped terminal device 36, there is
conveniently employed a device that uses, as its internal sensor, the
opening/closing sensor 15 for detecting an opened/closed condition (still

another exemple of the "device-condition information') of the valve 14
incorporated within the steem feed pipe 13 of the steam line incorporating
each trap 2 and the pressure sensor 17 for detecting a pipe pressure (still

another example of the "device-condition i¡formation'') inside the
condensate pipe 16 connected to each fuap 2.

[OO0O] Then, in accordance with the sensor detection information sent
from each sensorequipped terminal device 36, the internal CPU of the
portable ssmputer 23 diagnoses each trap 2 and then records the diagnosis
result i¡formation (i.e. the trap diagnosis result information described
above) and the extracted trap reference information, in the accumulating
manner in the management database, together with the sensor detection
information, the operation number detection information,.

[OOGf] That is, for those traps 2 belonging in the second indirect collection
group 8b, there is smplofed a device-condition information collecting
method according to which via the wireless communication between the
second stationary unit 6 and the portable computer 23 (i.e. direct wireless
communication), the device-condition information aïe recorded in the
management database within the hard disc of the poriable gemputer 23 via
the second stationary unit 6.

[oo0z] Incidentally, there is provided a-n arrangement what enables, via
the wireless communication between the portable computer 23 and the
central control apparatus 3, mutual rewriting updating (butch updating, or
partial updating of only new information of the date of data collection)
beh¡¡een the management database on the side of the portable computer 23
and the management database on the side of the central control apparatus
3.

[OO0gl Also, the portable computer 23 is configured to be capable of
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5 therein a management database having a similar construction to that stored in the central control
apparatus 3. Upon transmission thereto of the sensor detection information, the trap diagnosis
result information and the trap reference information from the diagnosing device 23 in the manners
described above, this portable computer 23 effects recording, as its database 10 updating function,
of these sensor detection information, the trap diagnosis result information and the trap reference
information transmitted from the diagnosing device 22 in the management database, for the trap 2
of interest specified by the trap ID information correlated thereto. [0055] For those traps 2
belonging in the direct collection group 7, there is 15 implemented the collecting method in which
device-condition information are collected one after another in accumulating manner in the internal
memory of the diagnosing device 22 by a detecting operation of the diagnosing device 22 (i.e. a
contacting operation of the probe 27 of the diagnosing device 22) by a diagnosing person ("a
collecting person") and 20transmitted to the portable computer 23 to be recorded in the
accumulating manner in the management database of the hard disc therein. [0056] As shown in
Fig. 5, the second stationary unit 6 comprises a digital circuit section using a digital processor, an
analog circuit section, a communicating section for transmission and receipt of information to/from
25 the portable computer 23 via the wireless communication, a sensor (not shown) of the same
type as the above-described sensor 10, a power cell, a small sensor-equipped terminal device 36
incorporating a storing section for recording setting information, etc. [0057] As the communicating
section of the sensor-equipped terminal 30 device 36, since it will suffice for this section to be
capable of communication over a shorter communicable distance than the distance of the
communication between the terminal device 9 and the relay device 11, there is employed a
communicating section having a shorter communicable distance, thus being less expensive and
consuming less power than the 35communicating section of the terminal device 9. [0058] In
operation, in accordance with an instruction provided via the  wireless communication from the
portable computer 23 which has been transported to a relatively near position, the sensor-equipped
terminal device 36 transmits the sensor detection information of the corresponding trap 2 and
effects digital processing thereon and then transmits the 5processed information to the portable
unit 4 and also receives the instruction information from the portable unit 23. 
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collecting device-condition information of the tuap 2 corresponding to the
first stationary unit 5 via the wireless communication with this first

stationary unit 5, in response to a movement of the stationary unit 5 to a
nearby location by an information collecting person or in accordance with an
instruction transmitted from the portable computer.

[OOA¿] Further, the portable computer 23 has a mapping function for the

operation by the information collecting person. With this function in

operation, a schematic facility layout graphic image G showing the facility 1
as shown in Fig. 6 is displayed on the display 34 based on facility layout
information stored in the internal hard disc and also icons E representing

respective traps 2 of management interest are displayed on the display 34 in
superposition with the schematic faciJity layout graphic image G in a layout

corresponding to the actual positions of the traps based on the layout
information of the respective traps 2 stored also in the same internal hard

disc. In doing this, by means of djfference of mode of displaying the icons E,
the collection groups the corresponding traps 2 belong in are indicated.

[OOAS] The management of the number of traps ! implemented with using

the above-described information collecting kits 3'6 are carried out according

to the following steps (Ð through (Ð.

[OO0A] (a) Through discussion with the client for trap management, a
diagnosing person determines which of the traps 2 in the facility 1- are to be
designated as the traps 2 to be managed. That is, through the discussion

with the client, decision will be made whether all of the traps 2 in the
facility 1 are to be targets for management or only the traps of a particular

section(s) are to be management targets, or whether the traps 2 belonging in
a particular steam supply line in the facilityl are to be the management

targets, etc.

IOOAZ] $) Then, the diagnosing person will create faciJity i¡formation

and trap layout information, based on e.g. a facility layout diagram, a piping

system diagram provided from the client and then inputs and stores these
created information, i.e. the facility information and the trap layout

information in the internal hard disc of the portable computer 23 of the
portable unit 4.

[OO0S] (c) The diagnosing person wiII move wiih carrying with him/her

the portable unit 4, in the course of which with reference to the facility

layout graphic image G and the icons E shown on this facitity layout graphic

15

20

25

30

35

L7

[0059] Incidentally, as the sensor-equipped terminal device 36, there is conveniently employed a
device that uses, as its internal sensor, the opening/closing sensor 15 for detecting an
opened/closed condition (still 10 another example of the "device-condition information") of the valve
14 incorporated within the steam feed pipe 13 of the steam line incorporating each trap 2 and the
pressure sensor 17 for detecting a pipe pressure (still another example of the "device-condition
information") inside the condensate pipe 16 connected to each trap 2. 15[0060] Then, in
accordance with the sensor detection information sent from each sensor-equipped terminal device
36, the internal CPU of the portable computer 23 diagnoses each trap 2 and then records the
diagnosis result information (i.e. the trap diagnosis result information described above) and the
extracted trap reference information, in the accumulating 20manner in the management database,
together with the sensor detection information, the operation number detection information,. [0061]
That is, for those traps 2 belonging in the second indirect collection group 8b, there is employed a
device-condition information collecting method according to which via the wireless communication
between the 25 second stationary unit 6 and the portable computer 23 (i.e. direct wireless
communication), the device-condition information are recorded in the management database within
the hard disc of the portable computer 23 via the second stationary unit 6. [0062] Incidentally, there
is provided an arrangement what enables, via 30 the wireless communication between the portable
computer 23 and the central control apparatus 3, mutual rewriting updating (butch updating, or
partial updating of only new information of the date of data collection) between the management
database on the side of the portable computer 23 and the management database on the side of the
central control apparatus 353. [0063] Also, the portable computer 23 is configured to be capable of
collecting device-condition information of the trap 2 corresponding to the first stationary unit 5 via
the wireless communication with this first stationary unit 5, in response to a movement of the
stationary unit 5 to a nearby location by an information collecting person or in accordance with an
5instruction transmitted from the portable computer. [0064] Further, the portable computer 23 has a
mapping function for the operation by the information collecting person. With this function in
operation, a schematic facility layout graphic image G showing the facility 1 as shown in Fig. 6 is
displayed on the display 34 based on facility layout 
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image G displayed on the display 34 of the portable computer 23, tlne
diagnosing person will move to the location of each fuap 2 to be managed for
effecting affixing of an ID tag 31 to each trap 2 and reading of the trap ID
information with using the ID tag reader 24, thus recording the respective
information of each managed trap 2 in the management database of the
internal hard disc of the portable computer 23 and effecting also correlating
between the trap ID i¡formation and the ion E for each of the traps 2hy e.g.
an operation ofa touch pen 33.

[OOAS] Further, in addition to the affixing of the ID tag 31 arrd the reading
of the trap ID information, the diagnosing person wiII check the trap
property i¡formation and the trap reference information for each trap 2 and
write these trap properby information and trap reference information into
the management database of the portable computer 23 with e.g. an
operation of the touch pen 33. With completion of these series of operations,
there is created a new management database for all of the traps 2 to be
managed.

IOOZO] Moreover, in addition to the above operations, i.e. affixing of the ID
tag 31, readirg of the trap ID information, writing of the trap properby

information and trap reference information, and writing of the trap properby

information and trap reference information from the management database
in the portable computer 23 to the internal memory of the diagnosing device
22 for each trap 2, tLLe person will then effect diagnosis of each trap with
using the diagnosing device 22 and input and store the information on the
result of the diagnosis, the sensor detection information, in the memory 8 of
the diagnosing device 22.

IOOZf] (Ð Then, based on the result of trap diagnosis of all of the traps 2
recorded in the management database of the portable computer 23, the
diagnosing person will report to the client the situations and actual current
conditions (e.g. defect ratio, the total amount of steam lsak, monetary loss

due to steam loss, etc.) of atl the management target fuaps 2. Then,
through another discussion with the client, the diagnosing person will
implement, as arr initial replacement, either total replacement for replacing
all the traps 2 by new recommended traps or partial replacement for
repairing or replacing only the defective traps 2 by new recommended traps.

lO0lZl (e) After implementation of the above'described initial replacement,
the diagnosing person will have still another discussion with the client to
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10 information stored in the internal hard disc and also icons E representing respective traps 2 of
management interest are displayed on the display 34 in superposition with the schematic facility
layout graphic image Gin a layout corresponding to the actual positions of the traps based on the
layout information of the respective traps 2 stored also in the same internal hard 15disc. In doing
this, by means of difference of mode of displaying the icons E, the collection groups the
corresponding traps 2 belong in are indicated. [0065] The management of the number of traps 2
implemented with using the above-described information collecting kits 3-6 are carried out
according to the following steps (a) through (h). 20[0066] (a) Through discussion with the client for
trap management, a diagnosing person determines which of the traps 2 in the facility 1 are to be
designated as the traps 2 to be managed. That is, through the discussion with the client, decision
will be made whether all of the traps 2 in the facility 1 are to be targets for management or only the
traps of a particular 25 section(s) are to be management targets, or whether the traps 2 belonging
in a particular steam supply line in the facilityl are to be the management targets, etc. [0067] (b)
Then, the diagnosing person will create facility information and trap layout information, based on
e.g. a facility layout diagram, a piping 30 system diagram provided from the client and then inputs
and stores these created information, i.e. the facility information and the trap layout information in
the internal hard disc of the portable computer 23 of the portable unit 4.     [0068] (c) The
diagnosing person will move with carrying with him/her 35the portable unit 4, in the course of which
with reference to the facility layout graphic image G and the icons E shown on this facility layout
graphic  image G displayed on the display 34 of the portable computer 23, the diagnosing person
will move to the location of each trap 2 to be managed for effecting affixing of an ID tag 31 to each
trap 2 and reading of the trap ID information with using the ID tag reader 24, thus recording the
respective 5 information of each managed trap 2 in the management database of the internal hard
disc of the portable computer 23 and effecting also correlating between the trap ID information and
the ion E for each of the traps 2 by e.g. an operation of a touch pen 33. [0069] Further, in addition
to the affixing of the ID tag 31 and the reading 10 of the trap ID information, the diagnosing person
will check the trap property information and the trap reference information for each trap 2 and write
these trap property information and trap reference information into the management database of
the portable computer 23 with e.g. an operation of the touch pen 33. With completion of these
series of operations, 15there is created a new management database for all of the traps 2 to be
managed. 
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decide, to which group each of the managed traps 2 is to be set, i.e. the direct

collection group 7, the first indirect collection group 8a, or the second

indirect collection group 8b, in accordance with the situation (e.g. type, the

installed location, ¡þs importance) and./or actual current conditions (the

frequency of problem occruïence, the probability of problem occurrence, etc.)

as well as the trap diagnosis result information collected in the initial

operations. This decision is to be made in a "comprehensive" manner, with

taking into consideration altogether such factors as collection frequency
(timing), period required for collection, the collection work effi.ciency, the

collection work cost, the system/device cost, etc.

[OOZS] For instance, the grouping of the number of traps 2 can be carried

out as follows.

First, the diagnosing person set the frequency of collecting

device-condition information for each of the traps 2, in accordance with the

situation and the actual conditions thereof.

[OOZ¿] Next, of those traps 2 set with a same frequency, for each of the

traps 2 set with a certain appropriate frequency such as the lowest

collection foequency, the diagnosing person will determine whether the

direct collection by the portable unit 4 is appropriate therefor or not, in the

respect of the work effi.ciency, the facility cost, etc. And, the person will

assign those traps 2 determined appropriate for the direct collection to the

direct collection group 7.

[OOZS] Further, for those traps 2 determined inappropriate for the direct

collection, the diagnosing person 2 will then exclude one or some of them

deemed inappropriate for the indirect collection by the portable unit 4 in the

respect of the work effi.ciency and assign the rest to the second collection
group 8b basically.

IOOZAI Further, for those traps 2 set with different frequencies than the

traps 2 set to the direct collection group 7, the diagnosing person will

exclude one or some of them deemed inappropriate for the indirect collection

by the central control apparatus 3 in the respect of the facility cost and

assign the rest to the first indirect collection group 8a basically.

[OOZZ] (0 The diagnosing person will record the information on the

collection group of each ttap 2, as the trap group information, to the

management database of the portab]e ssmputer 23 by an operation of e.g.

the keyboard 32 or the touch pen 33 and input and store these information
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[00701 Moreover, in addition to the above operations, i.e. affixing of the ID tag 31, reading of the
trap ID information, writing of the trap property information and trap reference information, and
writing of the trap property 20 information and trap reference information from the management
database in the portable computer 23 to the internal memory of the diagnosing device 22 for each
trap 2, the person will then effect diagnosis of each trap with using the diagnosing device 22 and
input and store the information on the result of the diagnosis, the sensor detection information, in
the memory 8 of 25the diagnosing device 22. [00711 (d) Then, based on the result of trap
diagnosis of all of the traps 2 recorded in the management database of the portable computer 23,
the diagnosing person will report to the client the situations and actual current conditions (e.g.
defect ratio, the total amount of steam leak, monetary loss 30 due to steam loss, etc.) of all the
management target traps 2. Then, through another discussion with the client, the diagnosing
person will implement, as an initial replacement, either total replacement for replacing all the traps
2 by new recommended traps or partial replacement for repairing or replacing only the defective
traps 2 by new recommended traps. 35[00721 (e) After implementation of the above-described
initial replacement, the diagnosing person will have still another discussion with the client to
decide, to which group each of the managed traps 2 is to be set, i.e. the direct collection group 7,
the first indirect collection group 8a, or the second indirect collection group 8b, in accordance with
the situation (e.g. type, the installed location, the importance) and/or actual current conditions (the
5 frequency of problem occurrence, the probability of problem occurrence, etc.) as well as the trap
diagnosis result information collected in the initial operations. This decision is to be made in a
"comprehensive" manner, with taking into consideration altogether such factors as collection
frequency (timing), period required for collection, the collection work efficiency, the 10collection
work cost, the system/device cost, etc. [0073] For instance, the grouping of the number of traps 2
can be carried out as follows.            First, the diagnosing person set the frequency of collecting
device-condition information for each of the traps 2, in accordance with the 15situation and the
actual conditions thereof. [0074] Next, of those traps 2 set with a same frequency, for each of the
traps 2 set with a certain appropriate frequency such as the lowest collection frequency, the
diagnosing person will determine whether the direct collection by the portable unit 4 is appropriate
therefor or not, in the 20 respect of the work efficiency, the facility cost, etc. And, the person will
assign those traps 2 determined appropriate for the direct collection to the direct collection group 7.
[0075] Further, for those traps 2 determined inappropriate for the direct collection, the diagnosing
person 2 will then exclude one or some of them 
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in the management database of the internal hard disc of the central control

apparatus 3 by copying the information from the management database of

the portable computer 23 via wireless communication betrveen the portable

semFuter 23 and the central control apparatus 3.

IOOZS] Further, for those traps 2 set to the first indirect collection group 8a,

the diagnosing person will install the first stationary units 5 therefor in the

facility 1 and for those traps 2 assigned to the second indirect collection
group 8b, the diagnosing person will install the second stationary units 6
therefor in the facility 1.

IOOZg] (s) In the process of the diagnosing person's repeating the cycles of

above-described implementation of information collecting operations for

collecting the device'condition information of the traps 2 with using the

collecting kits 3-6, for each cycle of collecting, the diagnosing person will
record additionally the sensor detection information and the trap diagnosis

result information of each trap 2 in the mânagement database and will
repair or replace each defective trap, if any, by a recommended trap.

IOO8O] (Ð At an appropriats fiming in the course of each cycle of

collecting, the diagnosing person will analyz,e t}re use condition or cause of

trouble if any for each managed fuap 2 with using the management

database in the central control apparatus 3 or the portable computer 4 and

also will determine appropriateness of the collection group set for each trap

and selection of the type suitable therefor. Then, based on the results of

these, if necessary, the diagnosing person may effect some measure for
improvement such as changing of the collection group for each trap 2 or

improvement of the setting condition of each trap 2.

[oosr] lOther Emborlimsa¿s]

Next, other emborTiments of the invention will be described

respectively.

The diagnosing device 22 ís ne¿ limited to the device used and

described in the foregoing embodiment, in which the probe 27 and the ID

tag reader 24 arc provided as separate components. Instead, as shown in

Fig. 7, the diagnosing device 22 may include the probe 27 and the ID tag

reader 24 as one integral unit. Meanwhile, in the frrrther embodiment

shown in Fig. 7, both the sensor 28 and the ID tag reader 24 arc mounted at
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25 deemed inappropriate for the indirect collection by the portable unit 4 in the respect of the work
efficiency and assign the rest to the second collection group 8b basically. [0076] Further, for those
traps 2 set with different frequencies than the traps 2 set to the direct collection group 7, the
diagnosing person will 30 exclude one or some of them deemed inappropriate for the indirect
collection by the central control apparatus 3 in the respect of the facility cost and assign the rest to
the first indirect collection group 8a basically. [0077] (1) The diagnosing person will record the
information on the collection group of each trap 2, as the trap group information, to the
35management database of the portable computer 23 by an operation of e.g. the keyboard 32 or
the touch pen 33 and input and store these information  in the management database of the
internal hard disc of the central control apparatus 3 by copying the information from the
management database of the portable computer 23 via wireless communication between the
portable computer 23 and the central control apparatus 3. 5[0078] Further, for those traps 2 set to
the first indirect collection group 8a, the diagnosing person will install the first stationary units 5
therefor in the facility 1 and for those traps 2 assigned to the second indirect collection group 8b,
the diagnosing person will install the second stationary units 6 therefor in the facility 1. 10[0079] (g)
In the process of the diagnosing person's repeating the cycles of above-described implementation
of information collecting operations for collecting the device-condition information of the traps 2 with
using the collecting kits 3-6, for each cycle of collecting, the diagnosing person will record
additionally the sensor detection information and the trap diagnosis 15result information of each
trap 2 in the management database and will repair or replace each defective trap, if any, by a
recommended trap. [0080] (h) At an appropriate timing in the course of each cycle of collecting, the
diagnosing person will analyze the use condition or cause of trouble if any for each managed trap 2
with using the management 20 database in the central control apparatus 3 or the portable
computer 4 and also will determine appropriateness of the collection group set for each trap and
selection of the type suitable therefor. Then, based on the results of these, if necessary, the
diagnosing person may effect some measure for improvement such as changing of the collection
group for each trap 2 or 



10

the leading end of the probe 27 assembled with the diagnosing devtce 22.

Fr¡rther, like the one described in the foregoing embodiment, this

diagnosing device 22 too is con-fi.gured to be capable of bidirectional

communication with the portable semputer 2Svtathe connecting wire 35 (or

wireless communication means such as infrared communication means).

[OOSZ] In the foregoing embodiment, there was e4plained a case wherein
two kinds of stationary units , i.e. the first stationary unit 5 and the second

stationary unit 6 are employed as units having different communicable

distances from each other. Instead, only one common tSrpe may be
smFloyed. Or, three or more kinds thereof can be smployed, with

communicable distances thereof being set in accordance with the individual
traps 2 or the individual area of the fuap 2.

[OOSS] In the foregoing embodiment, there was explained an exemplary

arrangement in which for the indirect collection Soup, the device-condition

information are collected via the communication beh¡reen the stationary
unit and the central control apparatus 3 or the portable unit 4. Instead,

there can be smployed a different arrangement wherein the

device'condition information are collected via communication between the
stationary unit and some dedicated device or instrument other than the

central control apparatus 3 or the portable unit 4.

[OOg4] In the foregoing embodiment, the indirect collection group is fi.rrther
divided into the hro groups. Instead, this indirect collection gïoup can be
divided into three or more groups or not divided at all.

IOO8S] In the foregoing embodiment, the direction collection group 7 is not

divided. any further. Instead., this group can be further divided according to
the types of the portable unit 4 for instance.

IOOSA] The specific method of dividing the number of managed devices into
groups is not limited to these described in the foregoing embodiment. Any
of a variety of methods can 5s smploled, in accordance with the situation or
actual current conditions of the respective managed devices or the condition
or situation of the managing person or the diagnosing person.

[OO8Z] The central control apparatus 3, the portable unit 4, the stationary
units 5, 6 are not limited to those described in the foregoing embodiment,
but ca:r be modified in many ways.

[OOAS] In the foregoing embodiment, the first stationary unit 5 is
comprised of the terminal device 9, the sensor 10 and the relay device 11.
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25improvement of the setting condition of each trap 2. [0081] [Other Embodiments]               Next,
other embodiments of the invention will be described 30respectively.        The diagnosing device 22
is not limited to the device used and described in the foregoing embodiment, in which the probe 27
and the ID tag reader 24 are provided as separate components. Instead, as shown in Fig. 7, the
diagnosing device 22 may include the probe 27 and the ID tag 35reader 24 as one integral unit.
Meanwhile, in the further embodiment shown in Fig. 7, both the sensor 28 and the ID tag reader 24
are mounted at  the leading end of the probe 27 assembled with the diagnosing device 22. Further,
like the one described in the foregoing embodiment, this diagnosing device 22 too is configured to
be capable of bidirectional communication with the portable computer 23 via the connecting wire 35
(or 5wireless communication means such as infrared communication means). [0082] In the
foregoing embodiment, there was explained a case wherein two kinds of stationary units , Le. the
first stationary unit 5 and the second stationary unit 6 are employed as units having different
communicable distances from each other. Instead, only one common type may be 10 employed.
Or, three or more kinds thereof can be employed, with communicable distances thereof being set in
accordance with the individual traps 2 or the individual area of the trap 2. [0083] In the foregoing
embodiment, there was explained an exemplary arrangement in which for the indirect collection
group, the device-condition 15 information are collected via the communication between the
stationary unit and the central control apparatus 3 or the portable unit 4. Instead, there can be
employed a different arrangement wherein the device-condition information are collected via
communication between the stationary unit and some dedicated device or instrument other than
the 20central control apparatus 3 or the portable unit 4. [0084] In the foregoing embodiment, the
indirect collection group is further divided into the two groups. Instead, this indirect collection group
can be divided into three or more groups or not divided at all.     [0085] In the foregoing
embodiment, the direction collection group 7 is not 25divided any further. Instead, this group can
be further divided according to the types of the portable unit 4 for instance. 
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Instead, this unit 5 car be comprised of a sensorequipped terminal device

Iike the second stationary unit 6 or comprised of a plurality of relay devices

capable of "stepwise" communication with the sensor-equipped terminal

device.

[OOgg] Further, in the foregoing embodiment, there was explained an

exemplary arrangement wherein the second stationary unit 6 is comprised

of a sensorequipped terminal device 36. Instead, this can be comprised of

a sensorequipped terminal device and a relay device or of a terminal device

and a sensor just like the first stationary unit 5. Or, the unit can be

comprised of the terminal device, the sensor and the relay device.

IOOSO] Further, for instance, iri the foregoing embodiment, there was

explained an exemplary anangement wherein the portable unit 4 is

comprised of a portable computer 23 and a diagnosing devtee 22. Instead,

the portable unit 5 can be comprised of the diagnosing device 22 only.

[OOgf] In the foregoing embodiment, there was explained an exemplary

¿urangement wherein the modes of communication between the central

control apparatus 3 and the first stationary unit 5 and between the portable

unit 4 and the second stationary unit 6 are wireless communication.

Instead, these communications can be wired communications.

[OOSZ] In the foregoing embodiment, there was explained an exemplary

arrangement wherein the steam traps 2 arc the devices to be managed.

Instead, the managed devices or devices of management interest can be

various kinds of valves, tanks or producing machines, etc.

[OOgg] The present invention is applicable not only to the facility using

steam, but also to various kinds of facilities that include many devices or

instruments using electricity, gas, etc.

[OOg¿] The diagnosing device 22 is not limited to the one described in the

foregoing embodiment that is configured to detect ultrasonic oscillation and

temperature of the outer surface of a device by an operation of contacting

the outer surface of the device. Instead, the diagnosing device 22 canbe

con-fi.gr.rred to detect ultrasonic oscillation by an operation of orienting such

ultrasonic detecting means as a directional microphone to a posture toward

the outer surface of the device (an ex"*ple of ultrasonic oscillation detecting

posture) for detecting the ultrasonic oscillation generated from the device
(an ex"-ple of detecting operation).

[OOgf] In the foregoing embodiment, there was explained an exemplary
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[0086] The specific method of dividing the number of managed devices into groups is not limited to
these described in the foregoing embodiment. Any of a variety of methods can be employed, in
accordance with the situation or 30actual current conditions of the respective managed devices or
the condition or situation of the managing person or the diagnosing person.  [0087] The central
control apparatus 3, the portable unit 4, the stationary units 5, 6 are not limited to those described
in the foregoing embodiment, but can be modified in many ways. 35[0088] In the foregoing
embodiment, the first stationary unit 5 is comprised of the terminal device 9, the sensor 10 and the
relay device 11.  Instead, this unit 5 can be comprised of a sensor-equipped terminal device like
the second stationary unit 6 or comprised of a plurality of relay devices capable of "stepwise"
communication with the sensor-equipped terminal device. 5[0089] Further, in the foregoing
embodiment, there was explained an exemplary arrangement wherein the second stationary unit 6
is comprised of a sensor-equipped terminal device 36. Instead, this can be comprised of a
sensor-equipped terminal device and a relay device or of a terminal device and a sensor just like
the first stationary unit 5. Or, the unit can be 10comprised of the terminal device, the sensor and
the relay device. [0090] Further, for instance, in the foregoing embodiment, there was explained an
exemplary arrangement wherein the portable unit 4 is comprised of a portable computer 23 and a
diagnosing device 22. Instead, the portable unit Scan be comprised of the diagnosing device 22
only. 15 [0091] In the foregoing embodiment, there was explained an exemplary arrangement
wherein the modes of communication between the central control apparatus 3 and the first
stationary unit 5 and between the portable unit 4 and the second stationary unit 6 are wireless
communication Instead, these communications can be wired communications. 20[0092] In the
foregoing embodiment, there was explained an exemplary arrangement wherein the steam traps 2
are the devices to be managed. Instead, the managed devices or devices of management interest
can be various kinds of valves, tanks or producing machines, etc. 



arrangement wherein the dividing of many traps 2 tnto groups is done by a

diagnosing person. However, this group dividing operation can be effected

by any other person or entity than the diagnosing person. Or, this group

dividing operation can be effected by a computer that stores therein a

5 group-dividing program.

Industrial Applicability

[0096] The present invention can be suitably and adva¡tageously used for

10 management of a great number of devices installed in a factory or plant.

Description of Reference MarksÀiu¡rerals

[OOgz] 2 device to be managed

15 3 central control apparatus

4 portable unit

5 stationary unit, first stationary unit

6 stationary unit, second stationary unit

7 direct collection group

20 8a indirect collection Soup, first indirect collection group

8b indirect collection Soup, second indirect collection group

23

[0093] The present invention is applicable not only to the facility using 25steam, but also to various
kinds of facilities that include many devices or instruments using electricity, gas, etc. [0094] The
diagnosing device 22 is not limited to the one described in the foregoing embodiment that is
configured to detect ultrasonic oscillation and temperature of the outer surface of a device by an
operation of contacting 30 the outer surface of the device. Instead, the diagnosing device 22 can
be configured to detect ultrasonic oscillation by an operation of orienting such ultrasonic detecting
means as a directional microphone to a posture toward the outer surface of the device (an example
of ultrasonic oscillation detecting posture) for detecting the ultrasonic oscillation generated from the
device 35(an example of detecting operation). [0095] In the foregoing embodiment, there was
explained an exemplary  arrangement wherein the dividing of many traps 2 into groups is done by
a diagnosing person. However, this group dividing operation can be effected by any other person
or entity than the diagnosing person. Or, this group dividing operation can be effected by a
computer that stores therein a 5group-dividing program. Industrial Applicability        [0096] The
present invention can be suitably and advantageously used for 10management of a great number
of devices installed in a factory or plant. Description of Reference Marks/Numerals [0097] 2 device
to be managed 153 central control apparatus 4 portable unit 5 stationary unit, first stationary unit 
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Claims

[claim 1] A d.evice'cond.ition information collecting method for

collecting device-condition information of each of a number of devices to be

managed,

wherein the number of devices to be managed are divided between a

direct collection group comprised of some managed devices whose

device'condition information are collected by detecting operation by a
portable unit for device condition detection on each of the managed devices

and an indirect collection group comprised of the other managed devices

whose device-condition information are collected by a communication

between each device and a stationary unit disposed to be capable of

detecting the device-condition information of the device.

lclaim 2l The device-condition information collecting method

according to claim 1, wherein the managed devices belonging in the indirect

collection group are fi¡rther divided into a first indirection collection Sroup
whose device-condition information are collected by the communication

between the stationary unit and the central control apparatus and a second

indirect collection group whose device-condition i¡formation are collected by

communication beh¡i'een said stationary unit and said portable unit.

lclaim 3l The device'condition information collecting method

according to claim 2, wherein the method comprises the further steps of,

setting frequency of collecting the device-condition information on

each of the number of devices to be managed;

setting the managed devices to be included in the direct collection
group from those managed devices having a same collection frequency set

thereoni and

setting all or some of the managed devices having different

collection frequency than the managed devices set for the direct collection
group, as the devices to be included in the first indirect collection group.

lchim al The device-condition information collecting method

according to claim 3, wherein the method comprises the further steps of

determining, for each of those managed devices having a same
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6 stationary unit, second stationary unit 7 direct collection group 208a indirect collection group, first
indirect collection group 8h indirect collection group, second indirect collection group  Claims
[claim 1] A device-condition information collecting method for collecting device-condition
information of each of a number of devices to be 5managed,        wherein the number of devices to
be managed are divided between a direct collection group comprised of some managed devices
whose device-condition information are collected by detecting operation by a portable unit for
device condition detection on each of the managed devices  10 and an indirect collection group
comprised of the other managed devices whose device-condition information are collected by a
communication between each device and a stationary unit disposed to be capable of detecting the
device-condition information of the device. 15[claim 2]The device-condition information collecting
method according to claim 1, wherein the managed devices belonging in the indirect collection
group are further divided into a first indirection collection group whose device-condition information
are collected by the communication between the stationary unit and the central control apparatus
and a second 20indirect collection group whose device-condition information are collected by
communication between said stationary unit and said portable unit. [claim 3]The device-condition
information collecting method according to claim 2, wherein the method comprises the further steps
of. 25setting frequency of collecting the device-condition information on each of the number of
devices to be managed;        setting the managed devices to be included in the direct collection
group from those managed devices having a same collection frequency set thereon; and 
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collection frequency set thereon, whether the direct collection of the
device'condition information using the portable unit is appropriate therefor

or noti and

setting some or aII of the managed devices determined to be
appropriate for the direct collection to the direct collection group while

setting some or all of the managed devices determined to be not appropriate

for the direct collection to the second indirect collection group.

[cleim 51 A device-condition information collecting kit for use
in a method of collecting device-condition information of each of a number of
devices to be managed,

wherein the kit comprises:

a portable unit for device'condition detection, the portable unit

being capable of collecting the device-condition information from each

managed device by a detecting operation thereonl

a stationary unit disposed to be capable of detecting the
device-condition information of the managed device, the stationary unit

being capable of communicating the device-condition informationi and

a central control apparatus capable of collecting the device'condition

information by communicating with the stationary unit.

lclaim 6] A device'condition information collecting kit for use

in a method of collecting device-condition information of each of a number of
devices to be managed,

wherein the kit comprises:

a portable unit for device-condition detection, the portable unit

being capable of collecting the device'condition i¡formation from each
managed device by a detecting operation thereoni and

a stationary unit disposed to be capable of detecting the

device-condition information of the managed device, the stationary unit

being capable of wirelessly communicating the device'condition informationi

wherein said portable unit is confi.gured to be capable of collecting
the device-condition i¡formation by wirelessly communicating with the
stationary unit.

A device-condition information collecting kit for use
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[clnim 7]

25

30setting all or some of the managed devices having different collection frequency than the
managed devices set for the direct collection group, as the devices to be included in the first
indirect collection group. [claim 4]The device-condition information collecting method 35according
to claim 3, wherein the method comprises the further steps of determining, for each of those
managed devices having a same  collection frequency set thereon, whether the direct collection of
the device-condition information using the portable unit is appropriate therefor or not; and setting
some or all of the managed devices determined to be 5  appropriate for the direct collection to the
direct collection group while setting some or all of the managed devices determined to be not
appropriate for the direct collection to the second indirect collection group. [claim 5]A
device-condition information collecting kit for use 10in a method of collecting device-condition
information of each of a number of devices to be managed, wherein the kit comprises:           a
portable unit for device-condition detection, the portable unit being capable of collecting the
device-condition information from each 15managed device by a detecting operation thereon; a
stationary unit disposed to be capable of detecting the device-condition information of the managed
device, the stationary unit being capable of communicating the device-condition information; and a
central control apparatus capable of collecting the device-condition 



10

in a method of collecting device-condition informatiqn of each of a number of
devices to be managed,

wherein the kit comprises:

a portable unit for device'condition detection, the portable unit

being capable of collecting the device'condition information from each

managed device by a detecting operation thereoni

a stationary unit disposed to be capable of detecting the

device-condition i¡formation of the managed device, the stationary unit

being capable of wirelessly communicating the device'condition informationi
and

a central control apparatus capable of collecting the device-condition

information detected by the stationary unit by wirelessly communicating

with this stationary uniti

wherein aid portable unit is configured to be capable of collecting

the device'condition information detected by the stationary unit by
wirelessly communicating with the stationary unit.

lclaim 8I The device-condition information collecting kit
according to claim 7, wherein said stationa:ry unit includes a first stationary

unit for wireless communication with said centraL control apparatus and a
second stationary unit for wireless communication with said portable unit,

said second stationary unit having a shorter wireless communicable

distance than said first stationarv unit.

lctaim 9l The device'condition information collecting kit for
use in the method according to any one of claims 2'4, wherein the kit

comprises said portable unit, said stationary unit and said central control
apparatus.

lctaim 10] The device'condition information collecting kit
according to cleim 9, wherein said portable unit is configured to be capable

of collecting also the device'condition information of the managed devices of
the first indirect collection group via the wireless communication with the
stationary units operatively connected to these managed devices of the first
indirect collection group.
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20information by communicating with the stationary unit. [claim 61A device-condition information
collecting kit for use in a method of collecting device-condition information of each of a number of
devices to be managed, 25wherein the kit comprises:        a portable unit for device-condition
detection, the portable unit being capable of collecting the device-condition information from each
managed device by a detecting operation thereon; and a stationary unit disposed to be capable of
detecting the 30device-condition information of the managed device, the stationary unit being
capable of wirelessly communicating the device-condition information;        wherein said portable
unit is configured to be capable of collecting the device-condition information by wirelessly
communicating with the stationary unit. 35 [claim 7]A device-condition information collecting kit for
use  in a method of collecting device-condition information of each of a number of devices to be
managed, wherein the kit comprises:           a portable unit for device-condition detection, the
portable unit 5being capable of collecting the device-condition information from each managed
device by a detecting operation thereon;        a stationary unit disposed to be capable of detecting
the device-condition information of the managed device, the stationary unit being capable of
wirelessly communicating the device-condition information; 10and 



lclaim 11] The device-condition information collecting kit
according to cleim 9 or 10, wherein via the wireless communication between
the portable unit and the central control apparatus, the device-condition
information of the direct collection Soup, the device-condition information

of the first indirect collection group and the device-condition information of
the second indirect collection group can be stored altogether in a storing
section of said portable unit and/or a storing section of said central control
apparatus.
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a central control apparatus capable of collecting the device-condition information detected by the
stationary unit by wirelessly communicating with this stationary unit;            wherein aid portable
unit is configured to be capable of collecting 15the device-condition information detected by the
stationary unit by wirelessly communicating with the stationary unit. [claim 8]The device-condition
information collecting kit according to claim 7, wherein said stationary unit includes a first stationary
20  unit for wireless communication with said central control apparatus and a second stationary unit
for wireless communication with said portable unit, said second stationary unit having a shorter
wireless communicable distance than said first stationary unit. 25[claim 9]The device-condition
information collecting kit for use in the method according to any one of claims 2-4, wherein the kit
comprises said portable unit, said stationary unit and said central control apparatus. 30[claim
10]The device-condition information collecting kit according to claim 9, wherein said portable unit is
configured to be capable of collecting also the device-condition information of the managed devices
of the first indirect collection group via the wireless communication with the stationary units
operatively connected to these managed devices of the first 35indirect collection group.  [claim
11]The device-condition information collecting kit according to claim 9 or 10, wherein via the
wireless communication between the portable unit and the central control apparatus, the
device-condition information of the direct collection group, the device-condition information 5  of the
first indirect collection group and the device-condition information of the second indirect collection
group can be stored altogether in a storing section of said portable unit and/or a storing section of
said central control apparatus. 




