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SPECITICATTON

Title of the Invention

Method of Collecting Device-Condition Infomation And Device-Condition
Information Collecting Kit Useil Thercfor

TechnicalField

IOOOf] The present invention relates to a technique 'for cgllecting

information for use in appropriately effecting repl.acement repair of a
number of devices to be mânagpd that are installed in a factory or a plarrt
(e-g. valve devicee represented by steam traps, fluid handling devices

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

is undet nonnal or abnoro.al condition, or information relating to a
temperature foruse in such assessmen! ete)

BackgroundArt

t00O2] Conveutionally, ns methods of collecting device'condition

infonnation of stesm traps as âT1 e¡ample of deviees to be mdnaged,

method.s (Ð and €) as follows are knowu.
(D pirect collection meùhod,: By a contacting weration (an exanple

of detecting operatiod of a æmpact information collecting unit having a

sensor for sensing ultrasonic oscillation and temperatu¡e on an outer

surface of a stea-m trap (an example of a portable r¡nit for device condition

detectiod with each of the nrrnber of eteam trape, device'condition

inforuatiou of respective ones of the nr¡mber of stean traps are collected

one a-fter a¡other (see Patent Document L identified below).

Q) Indirect c,ollection method: For and in correspondence with
each steam úrap, ühere is provided a stationary information cnllecting rrnit

having a sensor for detecúing ultrasonic oscillation and temperatrue of the

outer swface of steem trap, the collecting unitbeins set in contacü with the

outer surface of the stea¡r tra¡r corresponding thereto, and via wi¡eless

communication betweeu each one of these information colleeting units a¡d a
central cpntrol apparatus, device'condition information of the number of
steam traps are collected (see Patent Docunent 2 identified below).
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SPECIFICATION Title of the Invention  Method of Collecting Device-Condition Information And
Device-Condition Information Collecting Kit Used Therefor Technical Field E0001.] The present
invention relates to a technique for collecting  10 information for use in appropriately effecting
replaceinont, repair of a number of devices to he 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 tbe device is under normal or abnormal condition, or information
relating to a temperature for use in such assesgment, eta) Background Art [00021Conventionally, as
methods of collecting device-condition        information of steam traps as in example of devices to be
managed, 20methods (I) and (2) as fellows 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 I. 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
contra/ apparatus, device-condition information of the number of steam traps are collected (see Patent
Document 2 identified below).  Prior Art Documents Patent Documents 
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PriorArt Docr¡ments

Patent Documents

IOOOS] Patent Document 1: Japanese lJnexamined Patent Application

Publication No. 2005' 1 14409

Patent Document 2: Japanese Unexamined Patent Application

Publication No. 2003' 13247 6

Summa:y 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 difficult to imFlement, at appropriate fiming
a¡d with appropriate frequency, a one-tim.e operation mode mobilizing a
group of information collecting persons for obtaining device-condition

i¡formation accurately reflecting the conditions and actual situations of the

respective steam traps. Hence, the method would require mobilization of a

great number of inforuation 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.

[OOOS] On the other hand, in the case of the indirection information
collection method described i:r (2) above, the method requires the same

number of sensors as the number of many steam traps in the factory and

the method also requires each information collecting r.rnit 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.

[OOO0] In view of the above'described state of the art, the princrpat. oþect of
the present invention is to provide a device'condition information collecting

method capable of collecting accurate device'condition i¡rformation of a
number of devices to be managed in a¡ efficient manner as weII as a
device-condition information collecting kit for use in the method.

35

Means for Achieving the Object

2

[0003] Patent Document 1: Publication No, 2005-114409 6Patent Document 2: Publication No,
2008-132476 Japanese Unexamined Patent Application Japanese Unexamined Patent Application
Summary of the Invention 1.0Object To Be Achieved 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 'Ti a factory (i.e. a detecting operation using an
information collecting irn 't). Moreover, because of the nature of 15the device management, it is
difficult to implement, at appropriate timing and with appropriate frequency, a one-time operation mode
mobiliznag 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 co/action, [00051 On the other hand, in the case of the indirection information
collection method described in (2) above, the method requires the same 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.
[00061 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 Means kr Achieving the Object  
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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 r¡nit for device

condition detection on each of the managed devices and an indirect
collection group comprised of the other managed devices whose

device'condition inforu.ation are collected by a commr¡nication between

each of these managed devices and a stationary unit disposed to be capable

of detecting the device'condition information 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 a¡rd

the indirect collection group on which the indirect collection method is

i:nplemented. Therefore, it becomes possible to employ whichever

collection method to suit the particutar situation (e.g. t5rye, installed location,

the importance) of each of the managed devices and the actual cr¡nent

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

ma:ry devices to be ma-naged can be collected in an effi.cient manner.

[OOOS] According to the second characterizing featwe 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

device'condition information are collected by the communication between

the stationary unit a¡d the central control apparatus and a second indirect

collection group whose device-condition information are collected by

commu¡ication between said stationary unit and said portable unit.

[OOfO] That is, according to the above'described arra¡gement, 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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[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 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 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. [00081 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. [00101 That is, according to the above-described arrangement,
the 35managed 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 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 indnect collection group and, the process of collecting the device-condition
information. of the managed devices can be carried. out in an even more efficient rammer.    [00111
According to the third characterizing feature of the present 10invention, which is a preferred. mode of
embodying the second. 
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carrying operation a-nd other control operations of the portable unit by a
collecting person and a second indirect collection group that require only a

sma]l amount of operations by the person for carrying a¡d sonhelling the

portable device. Therefore, by assigning those managed devices that suffer

high frequency of trouble occurrence and/or have great importa:rce to the

first indirect collection group and, the process of collecting the

device-condition information of the malaged devices can be ca:ried out in
an even more efficient manner.

[OOff] According to the thfud characterizing featr.ue of the present

invention, which is a preferred mode of embodying the second.

characterizi n g feature,

the method comprises the fi¡rther steps off

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

thereonland

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.

[OOfZ] According to the above'described charactering feature, the devices

of the direct collection group are selected from those maaaged devices set

with 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 ma¡ner. With this, even greater

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

can be achieved..

[OOfg] Incidentally, the setting of collection efficiency ca¡ be done

appropriately, such as every 30 seconds, every hour, evety yêil, etc., or

every desired unit time, every fixed time of the da¡ or full'time (or nearly

tull'time).

[OOf¿] According to the fourth characterizing featr.ue of the present

invention, which is a preferued mode of embodying the thfud characterizing

featr.ue, the method comprises the frrrther steps of,

determining, for each of those managed devices having a same

collection frequency set thereon, whether the direct collection of the
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characterizing feature, the method comprises the further steps of       setting frequency of collectin.g
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 sonic 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.    [0013] 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  [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 35determining, for each of those managed devices having a
same collection frequency set thereon, whether the direct collection of the  device-condition
information using tb.e 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 setting some or all of the managed devices determined to be not appropriate for the direct
collection to the second. indirect collection group. [00151 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 
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device-condition information using the portable unit is appropriate therefor

or noti a¡d
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.

IOO1S] With the above'described aïr¿rrì,gement, for each of the managed

devices set with a sâme collection frequency, determination is made

whether the direct collection is appropriate therefor or not, in accordance

with such deternination 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

information collecting person. With this, even greater improvement in the

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

IOOfG] 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 and

a central control apparatus capable of collecting the device-condition

information by communicating with the stationary unit.

[OOfZ] With the above-described aïrangement, the managed. devices are

divided into at least two kinfls 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 to employ whichever collection method to suit
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10  with such determination indices as workability, safety of the information collecting person, based
cm 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 15  information collecting person. With
this, even greater improvement in the efficiency of the device-condition collecting operation can be
achieved, [00161 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 being 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 communicating the device-condition, information; and 30  a central
control apparatus capable of collecting the device-condition information by communicating with the
stationary unit, [00171 With the above-described arrangement, the managed 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 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 
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the particular situation (e.g. t¡'pe, 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

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

collected in an efEcient manner.

[OOfS] 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

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 thereonl and

a stationary unit disposed to be capable of detecting the

device-condition infor:nation of the managed device, the stationary unit

being capable of wirelessly communicating the device'condition informationi

wherein said portable unit is configured to be capable of collecting

the device-condition information by wirelessly commrinicating with the

stationary unit.

[OOfg] \4/ith the above'described. arrangement, the managed devices are

divided into at least two kinds of collection groups, i.e. the direct collection

Sroup 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. t¡rpe, installed location, the importance) of each

of the managed devices a¡d the actual cu:rent conditions thereof (frequenry

of trouble occurrence, the probability of trouble occr.rrrence) 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.

[OOZO] According to the seventh characterinng featwe 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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collected in an efficient manner. [00181 According to the sixth characterizing feature of the present
invention, there is provided a device-condition collecting kit,          a device-condition information
collecting Et 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 managed 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 wireiessly communicating the device-condition information; 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 26 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 
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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 d.etection, 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 infomation 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 commr¡rricating

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.

[OOZ1] 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 ls implemented and the indirect

collection group on which the indirect collection method is implemented.

Therefore, it becomes possible ¿s smploy whichever collection method to suit
the particular situation (e.g. tJæe, installed location, ¡þs importance) of each

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

of trouble occurrence, the probability of trouble occunence) for collectingthe

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

device-condition inforu.ation of, the many devices to be managed ca¡ be

collected in an efficient manner.

IOOZZI 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

that require only a small amor¡nt of operations by the person for carrying

a¡d so¡þslling 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
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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 information from each managed device by a detecting
operation thereon; a stationary -unit disposed to be capable of detecting he device-condition
information of the managed device, the stationary unit      being capable of wirelessly communicating
the device-condition information; 10 and       a central control apparatus capable of collecting the
device-condition information detected by the stationary unit by wirelessly communicating with this
stationary unit;          wherein said portable unit is configured to be capable of collecting 15 the
device-condition information detected by the stationary unit by vvirelessly communicating with the
stationary unit. 10021] With the above-described arrangement, the managed 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 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. [0022] 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 fbr carrying and controlling the
portable device. Therefore, by assigning those managed devices that suffer high frequency of trouble
occurrence a ndior have great importance to the first indirect collection group and, the process of
collecting the device-condition information of the managed devices can be 
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carried out in an even more efE.cient manner.

[OOZ3] According to the eighth characterizing feature of the present

invention, which is a. preferred mode of embodying the seventh

characte rizing 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 r¡nit having a shorter wireless communicable distance than said

first stationary unit.

lOOz+l 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. towa¡d the

second stationary unit a¡d 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 further improvement in the efficiency of the

device'condition information collection is mad e possible.

[OOZS] According to the ninth charactenzing feature of the present

invention, there is provided a device-condition information collecting unit
for use in the device'condition information collecting method ¿scosrling to

any one of the second through fourüh characterizing features described

above, the kit being characterized in that:

the kit comprises said portable unit, said stationary unit and said

central control apparatus.

IOOZ6] With the above'described arrargement, the managed devices are

divided into at least two l¡inds 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 possibì.e ¿e srnplo¡' 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 occur:rence, the probability of trouble occurrence) for collecting the

device'condition information of each managed device, in the respects of

collection frequency (timin$, 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 ma-ny devices to be

managed can be collected in an effi.cient mânner.
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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 fi.rst stationary unit.
10[0024]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 15  stationary unit. Hence, even further
improvement in the efficiency of the device-condition information collection is made possible. [0025]
According to the ninth characteriving 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, is. 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 troubl.e 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 systemidevice cost. etc. Hence, 
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IOOZil 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 a¡d 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 controì'ling 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 i¡formation of the managed devices can be

carried out in an even more efEcient maruler.

IOOZS] Accorcling 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 inforu.ation 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 gqup.

[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 efficiency of the information collecting operation, etc.), for some or all

of the managed devices of the first indirect collection Soup, the

device-condition information thereof can be collected via the wireless

communication between the respective stationary units and the portable

unit.

[OOSO] According to the eleventh characterizi:r.g feature of the present

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

chat actenzin g fe ature,

via the wireless communication between the portable unit and the

central control apparatus, the device'condition i¡formation of the direct

collection Soup, the device-condition i¡formation of the first indirect

collection group and the device-condition i¡formation 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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oothe 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 anchor 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. [00281 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 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. [00291 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 device-condition information thereof can be collected via the wireless communication between the
respective stationary units and the portable tin  it.    [0030] According to the eleventh characterizing
feature of the present invention, which i.s a preferred mode of embodying the ninth or tenth 30
characterizing 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 
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[OOgf] Wiih 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 cal be realtzed. easily.

Brief Description of the Drawings

[OO3Z] [Fig. 1] a system construction diagram of a faciJity,

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

souP,
[Fig. gl a perspective view of a portable unit,

[nig. +J a perspective view showing a mode of detection,

[fig. 5] a system construction diagram of a second indirect collection

SOUP,

[Fig. 6] a diagram showing a mode of displaying of graphic image of
faciJity layout, and

[Fig. Z] a perspective view of a portable r¡nit relating to a further

embodiment.
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[OOgg] Fig. 1 shows a management system using a device'condition

information collecting kit for collecting device'condition information for

device m¿magement on each of a great number of steam traps 2 ('traps''

hereina-fter) disposed in distribution within a facility 1, such as a factory or

plant using steam.

[OOS¿] 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 2by a detecting operation thereon,

a¡rd a plurality of first and second stationary units 5, 6 that ca¡ be disposed

to be capable of detecting device-condition information of each trap 2 and

that are capable of wirelessþ communicating the detected device-condition

information.

[OOSS] And, s¡ith this system, the respective ones of many traps 2 arc
divided into a direction collection group 7 whose device'condition

information are collected by a detecting operation by the portable unit 4 on

35
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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. Thief
Description of the Drawings [0032] [Fig. 1] a system constrdiagram of a facility, [Fig. 21 a system
construction diagram of a first indirect collection 10group, [Fig. 3] a perspective view of a portable um
[Fig. "I] 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 number of steam traps 2 ("traps" 25hereinafter) disposed in
distribution within a facility 1, such as a factory or 
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each trap 2 and an indirect collection group whose device-condition

information are collected via wireless communication (an exa-ple 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 i¡formation 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'conùition information are collected.

via wireless communication between the second stationary units 6

respectively corresponrting thereto a¡d the portable unit 4.

[OO3Z] Referuing to each of the first stationary unit 5, as shown in Fig. 2,

the unit includes a terminal device g semmunicating i¡formation 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 a:r obstacle, etc. In the figr:re, numeral 12

denotes a leading wire wbich interconnects the terminal device 9 a¡d 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 con¡rected, 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 fu¡ctions of this terminal device 9, in
accordance with setting information provided via the wireless

semmunication 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, full-time or nearly full-time) a-nd effects digital
processing on the inputted sensor information a¡d transmits the processed

information 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 ald a temperature
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plant using steam. 1160341 '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 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 20  denotes 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 
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sensor. Hence, depending on e.g. the type of each trap 2 and a¡r item to be

managed or monitored, one of these three kinds is employed. The

oscillation/temperature senso is configured to detect three kinds of items,

i.e. the ultrasonic level oscillation of the trap 2 (an example of
"device'condition infonnation"), the temperature of the fuap 2 (another

e¡ample of the "device'condition i¡formation') and the ambient

þmperature of the fuap 2 (still another example of the "device'condition

information''). The oscillation sensor is configured to detect only the

ultrasonic level oscillation of the ftap 2. The temperature sensor is

configured to d.etect only the ¿smperature 2 of the trap 2 and the ambient

temperature of the fuap 2.

[OO¿f] 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 L2 appropriately, an opening/closing sensor L5 for detecting an

opened/closed condition (still another example of the "device'condition

information) of a valve 14 incorporated within a steam feed pipe 13 of a

stearn line incorporating each trap 2 and a pressure sen-sor 17 for detecting

a pipe pressure (still another example of the "device'condition information-)

inside a condensate pipe 16 connected to each fiap 2.

IOO+ZI T]re central control' apparatus 3 comprises a personal t¡'pe

computer proper 18 having an internal CPU (an example of "calculating

section") and an internal hard disc (a¡ exa-Fle of "storing section'),

perþheral devicês connected thereto including a display device 19 (an

example of "displaying section") and a keyboard 20 (an syemple of

"controlling section'), and a wireless modem 2L foy effectiag wireless

communication.

[OO¿g] The internal hard disc of the central control apparatus 3 houses

therein a management database for storing information for each of the traps

2 tn be managed, such as trap property information (e.g. the t¡pe,

manufacturer, the use, the pressure, etc.), trap diagnosis result information
(example of the "device'condition informatiod', ê.8. i¡formation of whether

the device is normal or not, the type of trouble developed therein such as

steam leak, te-perature 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 grcup in which the trap belongs, the sensor detection
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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 full-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, La an
oscillationitemperattu-e 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 "device-condition information"), the temperature
of the trap 2 (another example of the "device-condition 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 10
configured to detect only the temperature 2 of the trap 2 and the ambient temperature of the trap 2.
[0041] Incidentally, to the analog chtuit 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[00421 The
central control- apparatus 3 comprises a personal type 
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information, in correlation with trap ID i:rformation (the serial area nqmber,

the serial trap number).

[OO¿¿] And, based on the sensor detection information transmitted from

each terminal device 9, the internal CPU (the interna-l CPU of the computer

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

informatioû, h 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 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 I of the

first stationa:y unit õ and the central control apparatus 3 (either the direct

wireless commr:nication or the indirect wireless commu¡rication 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¿0] The portable r.nit 4, as shown in Fig. 3, consists of a portable mobile

tSrpe diagnosing device G¡formation collecting device) 22, a portable

personal computer (þortable computey'' hereina-fteù Zg and an ID tag

rcader 24.

[OO¿Z] The diagnosing device 22 includes keys 25 (an example of
"seafrqlling section'), a co-pact display 26 Gn 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 intemal memory by the internal CPU.

[OO¿S] Further, the diagnosing device 22 tnclades a probe 27. At the

leading end of this probe 27, tlierc 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 trap 2 as illustrated in Fig. 4. The

detection i¡formation of oscillation a¡d temperature obtained by the sensor

28 is inputted to the diagnosing device 22 v:ra a connecting wire 29 6t
wireless communication means such as i¡frared communication means).
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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 21 for effecting wireless communication. [00431 The internal hard disc of the central
control apparatus 8 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 of information collection (date of diagnosis)),, trap group
information 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 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. [00451 That LS, 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 computer" hereinafter) 23 and an ID tag reader 24. [0047] The
diagnosing device 22 includes keys 25 (an example of "controlling 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 
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[OO¿g] The ID tag reader 24 ís mounted to the leaùing 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

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 grorp), the trap ID information of the corresponding

ftap 2 recorded in this ID tag 3l- is read by the ID tag reader 24 and then

inputted to the diagnosing devtce 22.

IOOSO] The portabls somputer 23 includes a keyboard 32, a touch pen 33 as

an operation aid, a mouse (not showtù, u display 34 (an example of
"displaying section), an internat CPU (an exo-Fle of the "calculating

section'), an internal hard disc (an example of the "storing sectiod), and an

internal wireless modem. This portable computer 23 is operated in
response to execution of a management progrâm stored in the internal
memory by the internal CPU.

[OOSf] Further, the portabls semputer 23 is mnnected srith the diagnosing

device 22 for allowing bidirectional communication therewith via a

connecting wire 35 (or wireless commurrication means such as infrared

communication mea¡s). 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 somputer 23.

[OOSZ] The internal memory of the diagnosing device 22 stores therein the

trap property information. The diagnosing device 22 rctrteves the trap

properby i¡formation 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 (q.S.

trap type, comelation data such as temperature, oscillation, steam lea.k

amount, etc.) also stored in the sarne internal 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

t¡rye and the degree of the abnormality such as the amount of lea-k, the free

discharge, clogging etc.

[OOSS] 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 t¡rye of
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wireless communication means such as infrared communication means).  [00491 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 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 hard disc (an example of the "storing section"), and an internal
wireless modem. This portable computer 23 is operated in 15  response 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 36 (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 $n
formation 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 a.bnonnality such as the amount of leak,
the free discharge, clogging, etc.    [00531 And, for each trap 2 of management interest, together with
the trap 35reference inform.ation 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 inibrmation and the trap property
information and transmitted to the portable computer 23. 
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abnormality are stored as trap diagnosis result information in the i¡ternal
memory in comelation with the trap ID information and the trap property

information a¡d transmitted to the portable computer 23.

[OOS¿] Further, the internal hard disc of the poriable computer 23 stores

therein a management database having a similar construction to that
stored in the central control apparatus 3. Upou transmission thereto of the

sensor detection information, the trap diagnosis result information a¡d the

trap reference information from the diagnosing device 23 ín the manners

described above, this portabls çemputer 23 effects recording, as its database

updating function, of these sensor detection information, the trap diagnosis

result information a¡d the trap reference information transmitted from the
diagnosing device 22:mthe ma:ragement database, for the fuap 2of interest

specified by the trap ID information correlated thereto.

[OOS5] 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 a.fter a¡other in accumulating manner in the intenral
memory of the diagnosing device 22 by a detecting operation of the

diagnosing device 22 (í.e. a contacting operation of the probe 27 of. the
diagnosing device 22) bv a diagnosing person ('a collecting person') and.

tra¡smitted to the portable computer 23 to be recorded in the accumulating
manner in the management database of the hard disc therein.

[OOS0] As shown irr Fig. 5, the second stationary unit 6 comprises a digital
circuit section using a digital processor, an analog circuit section, a
commu:ricating section for transmission and receipt of i¡formation to/from

the portabls ssmFuter 23 vta the wireless communication, a sensor (not

shown) of the same ty¡le as the above-described sensor 1-0, a power cell, a
small sensor-equipped terminal device 36 incorporating a storing section for
recording setting information, etc.

IOOSZ] As the communicating section of the sensor-equipped terminal
device 36, since it will sufrce for this section to be capable of communication

over a shorter communicable dista-nce than the dista¡ce of the
commr¡nication 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 tha¡ the

communicating section of the terminal device g.

[OO¡A] In operation, h accordance with an instruction provided via the
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[00541 Further, the internal, hard disc of the portable computer 23 stores 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 diagnoqing device 22 in the management database, for the trap 2 of interest specified by the trap
ID information correlated thereto. [00551 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 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 20  transmitted 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 infbrmation,
etc, [00571 As the communicating section of the sensor-equipped terminal 30 device 30, 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.
[00581 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 5  processed information to the
portable unit 4 and also receives the instruction information from the portable unit 23. [0059]
Incidentally, as the sensor-equipped terminal device 86, 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 infonnation") 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. 
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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

processed i¡formation to the portable unit 4 and also receives the

instruction information from the portable unit 23.

[OOSS] 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 sxample of the "device'condition information') of the valve 14

incorporated within the steam feed pipe L3 of the steam line incorporating

each trap 2 and the pressure sensor L7 for detecting a pipe pressure (still

another s¡ample of the "device'condition information-) inside the

condensate pipe 16 connected to each fiap 2.

[OO0O] Then, in accordance with the sensor detection inforu.ation sent

from each sensor-equipped terminal device 36, the internal CPU of the

portable semFuter 23 diagnoses each trdp 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

ma.nner in the m4nagement 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 smploled a device'condition information collecting

method according to which via the wireless communication between the

second stationary unit 6 a¡rd 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 portable computer 23vta
the second stationa¡y unit 6.

IOOAZ] Incidentally, there is provided an anangement 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 i¡formation 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

3.

[OO0g] Also, the portable computer 23 is configured to be capable of

20

10

15

25

30

35

16

15[0060] Then, in accordance with the sensor detection information sent from each sensorequipped
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 20  manner in the management
database, together with the sensor detection information, the operation number detection information,.
100611 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 28 (Le. 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 in formation 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 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 15 disc. 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). 
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collecting device-condition i¡formation of the fuap 2 corresponding to the

first stationary unit 5 via the wireless commr¡nication 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 portabls ssmputer.

[OO0¿] Further, the portable computer 23 has a mapping fi.mction for the

operation by the information collecting person. U/ith 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 faciJity layout

i¡formation 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 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 difference of mode of displaying the icons E,

the collection groups the corresponding traps 2 belong in are indicated.

[OO0S] The ma¡agement 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 (d th¡ough (lù.

[0000] (Ð Through discussion with the client for trap management, a

diagnosing person determines which of the traps 2 in the facility l- 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 riranagement targets, or whether the traps 2 belonging in
a particular steam supply line in the facilityl- are to be the management

targets, etc.

[OO0Z] G) Then, the diagnosing person will create facility i¡formation
and trap layout information, based on e.g. a facility layout diagra-, a piping

system diagram provided from the client and then inputs and stores these

created i¡formation, i.e. the facility information and the trap layout

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

[OO0g] (c) The diagnosing person will move with carrying with bim/]rer

the portable unit 4, in the course of which with reference to the facility
Iayout graphic image G and the icons E shown on this facility layout graphic
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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 25section(s) are to be Management
targets, or whether the traps 2 belonging in a palticular 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 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. [00691
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, there is created a new management database for all of the traps 2 to be
managed. [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 
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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 afExing of a¡ 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

i¡formation 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 touchpen 33.

[OOAS] Further, in addition to the afExing of the ID tag 31 and the reading

of the trap ID infom.ation, {he diagnosing person will check the trap

property information and the trap reference information for each trap 2 and

write these trap property i¡formation 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 additionto the above operations, i.e. affixingof the ID

tag 31, reading of the trap ID information, writing of the trap property

information a¡rd 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, tLre person lr¡iìl then effect diagnosis of each trap with
using the diagnosing device 22 and input a:rd store the i¡formation 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 leak, monetary loss

due to steem 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.

lOOlZl (e) After implementation of the above'described inidaf replacement,

the diagnosing person will have still another discussion with the client to
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20  information and trap reference information from the management database in the portable
computer 23 to the internal memory of the diagnosing device    or 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. [0071] (d) Then, based on the result of trap diagmosis 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-descaibed 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, eto) 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. [00731 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. [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. [00751 Further, for
those traps 2 determined inappropriate for the direct collection, the diagnosing person 2 will then
exclude one or some of them 2$ deemed inappropriate for the indirect collection by the portable anit 4
in the respect of the work efficiency and assign the rest to the second collection group 8b basically. 
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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 ocflürence, the probabiJiüy 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 collectiou frequency

(timin$, period required for collection, the collection work effi.ciency, the

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

[oOZg] For instance, the grouping of the number of traps 2 can be caried

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 frequency, the diagnosing person will d,etermine whether the

direct collection by the portable unit 4 is appropriate therefor o 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] Fr:rther, 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.

[OOZ0] 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 portable computer 23 by a¡ operation of e.g.

the keyboatd 32 or the touch pen 33 and input and store these information
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[0076:1 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. [0071 (f) 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. [00781 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 81), the diagnosing person will install the
second statienary units 6 therefor in the facility 1. 10[00791 (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 result information of each trap 2 in the management database and will repair or
replace each defective trap, if any, by a recommended trap. [00801 (1) 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 25improvement of the setting condition of each trap 2. [0081]
[Other Embodiments] 
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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 portabls semputer 23 via wireless communication betn'een the portable

computer 23 and the central control apparatus 3.

[OOZA] Fr.uther, for those traps 2 set to the first indirect collection group 8a,

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

faciJity L and for those traps 2 assigned to the second indirect collection

group 8b, the diagnosing person will install the second stationary r¡nits 6

therefor in the facility 1.

IOOZS] (d In the process of the diagnosingperson's repeatingthe cycles of
above'described implementation of information collecting operations for
collecting the device'condition information of the traps 2 v¡ith using the

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

result i¡formation of each Uap 2 in the mânagement database and will
repair or replace each defective trap, if any, by a reco--ended trap.

[OOAO] Gù At an appropriate fiming in the course of each cycle of
collecting, the diagnosing person will analyzæ the use condition or cause of
trouble if any for each managed trap 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 t¡pe 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 fuap 2 or
improvement of the setting condition of each fiap 2.

[OOSf] [Other EmborlimentsJ

Next, other emborïiments of the invention will be described

respectively.

The diagnosing device 22 ís ns¿ 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 further embodiment

shown in Fig. 7, both the sensor 28 and the ID tag reader 24 are mounted at
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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 farther 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 36 (or wireless
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 comitunicable 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 8 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.
[00841 In the foregoing embodiment, the indirect collection group is anther 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 divided any further. Instead,
this group can be further divided according to the types of the portable unit 4 for instance. [0086] The
specific method of dividing the number of managed devices into groups is not limited to these
described in the foregoing embodiment. My of a variety of methods can be employed, in accordance
with the situation or 
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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

wireless communication means such as infrared communication mearrs).

[OO8Z] In the foregoing embodiment, there was erçlained a case wherein

two kinds of stationary rurits , i.e. the first stationary unit 5 and the second

stationary unit 6 are employed as units having different communicable

distances from each other. fnsþad, only one common t¡rpe may be

employed. 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 trap 2.

[OOSS] In the foregoing embocliment, there was explained a¡ exemplary

arr¿mgement in which for the indirect collection Soup, the device-condition

information are collected via the communication between the stationary

unit and the central control apparatus 3 or the poriable 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

central control apparatus 3 or the portable unit 4.

[OOA4] In the foregoing embodi-ent, 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.

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

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

[OOS0] The specific method of dividing the number of managed devices into
groups is not limited to these described in the foregoing embodiment. Ariy

of a variety of methods can be employed, 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.

[OOSZ] The central control apparatus 3, the portable urút 4, the stationary

units 5, 6 are not limited to those described in the foregoing embodiment,

but ca:r be modified in many ways.

IOO8S] In the foregoing embodiment, the first stationary unit 5 is
comprised of the terminal device 9, the sensor 10 a¡d the relay device 11.
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30  actual current conditions of the respective ma !aged devices or the condition or situation of the
managing person or the diagnosing person, [00871 The central control apparatus 3, the portable unit
4, the stationary nits 5, 6 are not limited to those described in the foregoing embodiment, but can be
modified in many ways.  [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 sensorequipped terminal device like the second stationary unit 6 or comprised of a plurality of relay
devices capable of "stepwise" communication with the senserequipped terminal device. [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 5 can 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.    [0093] The present invention is applicable not only to the facility
using 25 steam, but also to various kinds of fa.cilities 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 $0 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 (an example of detecting operation). 
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Instead, this r¡nit 5 can be comprised of a sensorequipped termin¿l devÍce

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

capable of "stepwise" communication with the sensorequipped terminal

device.

[OOgg] Further, in the foregoing embodiment, there was explained a¡
exemplary arrangement wherein the second. stationa-ry unit 6 is comprised

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

a sensorequipped terminal device a-nd a relay device or of a terminal device

a:rd a sensoi just like the first stationary unit 5. Or, the unit can be

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

[OOSO] Further, for instancê, h the foregoing embodiment, there was

e:çIained an exemplary anangement wherein the portable r¡nit 4 is
comprised of a portabls semputer 23 a¡rd a diagnosing devtce 22. Instead,

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

[OOgf] In the foregoing embodiment, there was explaine¿ ¿¡ s¡¡smplary

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 commr¡nications can be wired communications.

[OOSZ] In the foregoing embodiment, there was e>çlained an exemplary

arrangement wherein the steavn traps 2 are the devices to be managed.

Instead, the managed devices or devices of management interest ca:r 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 marly devices or

instruments using electricity, gas, etc.

[OOg¿] lhe 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 sr¡rface of a device by al operation of contacting

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

conf.gured 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

(an example of detecting operation).

[OOgf] In the foregoing embodiment, there was erçlained an exemplary
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[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 group-dividing program
Industrial Applicability       [00961 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 [00971 2 device to be managed 153 central control apparatus 4 portable unit 5
stationary unit, first stationary unit 6 stationary unit, second stationary unit 7 direct collection group
208a indirect collection group, first indirect collection group 8b 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 managed, 
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arrângement 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 entþ than the diagnosing person. Or, this group

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

group' dividing pro gra m.

Industrial Applicability

[OOg0] The present invention can be suitably ald adva¡tageously used for

mânagement of a great number of devices installed in a factory or plant.

Description of Reference Marks/1.[umera]s

IOOSZ] 2 device to be managed

3 central control apparatus

4 portable r.urit

5 stationary unit, first stationary unit
6 stationary unit, second stationary unit
7 direct collection group

8a indirect collection Soup, first indirect collection group

8b indirect collection Soup, second indirect collection group

L5
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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 /mit 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 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 41The
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  
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Claims

[claim 1] A device'condition 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 r¡nit for device condition detection on each of the managed devices

and a¡ indirect collection group comprised of the other maaaged devices

whose device'condition information are collected. by a communication

between each device and a stationary unit disposed to be capaþle of
detecting the device'condition information of the device.

tclaim 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 commr¡nication

between the stationary r.rnit and the central control apparatus and a second

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

communication between said stationary unit arnd said portable unit.

lclaim 3] The device-condition information collecting method

accordirg to claim 2, wherein the method comprises the further steps off

setting frequency of collecting the device-condition information on

each of the number of devices to be managedi

setting the managed devices to be included in the direct collection

group from those managed devices having a same collection frequency set

thereoni and

settilg 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.

[daim a] The device'condition information collecting method

according to claim 3, wherein the method comprises the fi¡rther steps of,

determining, for each of those managed devices having a same
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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 not; 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. [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 20information
by communicating with the stationary unit. [claim 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,
25wherein the kit comprises:       a portable unit for device-condition detection, the portable unit being
capable of collecting the device-condition intimation 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; 
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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 ald

setting some or all of the maaaged 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.

[claim 5] 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 porüable 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;

a stationary unit disposed to be capable of detecting the
d.evice'condition inforu.ation 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.

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

in a method of collecting device'condition i¡formation 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 and

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

wherein said portable unit is configured to be capable of collecting
the device'condition information by wirelessly commu:ricating with the
stationary unit.

lclaim fl A device-condition information collecting kit for use
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wherein said portable unit is configured to be capable of collecting the device-condition infbrmation by
wirelessly communicating with the stationary unit 35  in a method of collecting device-condition
information of each of a number of devices to be managed, wherein the kit comprise&         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;       wherein said portable unit is configured to be
capable of collecting the device-condition information detected by the stationary unit by wirel.essly
communicating with the stationary unit. [claim 81The 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 fbr wireless
communication with said portable unit, said second stationary unit having a shorter wireless
communicable distance than said first stationary unit. r 
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in a method of collccting device'condition information of each of a number of
devices to be rnanaged,

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 information 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 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.

lclaim 8] The device'condition information collecting kit
according to claim 7, wherein 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.

[claim 9J The device'condition information collecting kit
according to claim 8, wherein said portable unit is configured to be capable

of collecting also the device'condition information detected by the first
stationary unit via the wireless communication with the first stationary
unit.

lclaim 10] The device'condition information collecting kit
according to claim 8 or 9, wherein via the wireless communication between

the portable unit and the central control apparatus, the device'condition

information detected by the portable unit, the device'condition information

detected by the first stationary unit and the device'condition detected by the

second stationary unit can be stored altogether in a storing section of said

portable unit and/or a storing section ofsaid central control apparatus.
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0Haim 91The device-condition information collecting kit according to claim 8, wherein said portable
unit is configured to be capable of collecting also the device-condition information detected by the first
stationary unit via the wireless communication with the first stationary unit. 30[claim 10]The
device-condition information collecting kit according to claim 8 or 9, wherein vi.a the wireless
communication between the portable unit and the central control apparatus, the device-condition
information detected by the portable unit, the device-condition information detected by the first
stationary unit and the device-condition detected by the 35second stationary unit can be stored
altogether in a storing section of said portable unit andicr a storing section of said central control
apparatus. 


