SPECIFICATION Title of the Invention 5 METHOD FOR COLLECTING DEVICE STATE
INFORMATION AND DEVICE STATE INFORMATION COLLECTION KIT USED FOR THE
METHOD Technical Field [0001] The present invention relates to a technique for collecting 10
information for use in appropriately effecting rgﬂ t 'ﬁ@;ﬁr of a number of devices to be
managed that are installed in a factory or a pl Wﬁ vices represented by steam traps,
fluid handling devices represented by pumps, etc.) (e.g. information relating to whether the device
is under normal opgRNRalIcRRdILeRA, or information relating to a 15temperature for use in such
assessment, etc.) Background Art [0002]Conventionally, as methods of collecting device-condition
information of steam traps as an example of devices to be managed, 20methods (1) and (2) as
follows aresknowMETHQD) FHR & OBIIEGHINE (HEYISE S TAREINGQRAMATHON A DIRDPVICE
detecting operati®hNIEalBERMATTHONLOLEHCTION IGITHES D EQREBEFMEARE0D 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 oneFahthied1UFididr of steam traps are collected one after another (see Patent

pocument L denfifigsiPelotle predehindisehfRICAGRMEO: LA IRCHE SBANdE gL with
each steam trap, there is provid&d a Stationary information collecting unit ‘having a sensor for
detecting ftrasoirieyzeniasmnfan daemtranpoprigielyu eifestingcseplacemantagepiicMedting

unit being set in gatdsdMetnddiacertes buriaeanidhiabitaretiaptalis@sacndiegoiieseta, padtvia
wireless commurticatiogai)veetw(?en each one of Ehas inchrematic%n colleﬁtiulng Lﬁ'e{tﬁd%?ld

acentral
control apparatus?i?évice-con(% iOR InfOFMaNON of the number of 35steam traps areeco S(I:%é% (see

Patent Documentepitisattied e RmpRiieAfe Botferanasion relating to whether the device
is under normal or abnormal condition, or information relating to a

15 temperature for use in such assessment, etc.)

Background Art ,
[0002]  Conventionally, as methods of collecting device-condition
information of steam traps as an example of devices to be managed,
20 methods (1) and (2) as follows are known.
(1) Direct collection method: By a contacting operation (an example
of detecting operation) of a compact information collecting unit having a
sensor for sensing ultrasonic oscillation and temperature on an outer
surface of a steam trap (an example of a portable unit for device condition
25 detection) with each of the number of steam traps, device-condition
information of respective ones of the number of steam traps are collected-
one after another (see Patent Document 1 identified below).
(2) Indirect collection method: For and in correspondence with
each steam trap, there is provided a stationary information collecting unit
30 having a sensor for detecting ultrasonic oscillation and temperature of the
outer surface of steam trap, the collecting unit being set in contact with the
outer surface of the steam trap corresponding thereto, and via wireless
communication between each one of these information collecting units and a
central control apparatus, device-condition information of the number of

35 steam traps are collected (see Patent Document 2 identified below).



Patent Documents [0003] Patent Document 1: Publication No. 2005-114409 5Patent Document 2:
Publication No. 2003-132476 Japanese Japanese Unexamined Patent Application Unexamined
 Patent Application Summary of the Invention 100bject To Be AchiPved by Invention [0004]
However, with the direct collection method described in (1) above, this method requires a detecting
operation by a cEireriAgtidesumeatteach of the number of steam traps installed in a factory (i.e. a
detecting operatpsrsstPaMdaation collecting unit). Moreover, because of the nature of 15 the

device manage it isdifficult to implement, at appropriate timing a dgwith appropriate
frequency, a onﬁ%é?osfe%g%% %%’éﬂ%%iﬁiné%’@%ﬁ ﬁﬂ?ﬁ&fﬂ&%&sﬂ aﬁ%Yinng&%h@for
obtaining deviceFsdntigtaiiNr2806rLadd0fately reflecting the conditions and actual situations of
the respegfive steam trapg&ignes,ciradnethod uauitkreduine. mapilization of 4 2Agmataimber of
information collﬁgg%% %ersorfﬁ fogp;:ﬁil_i%%qg édevice-condition information, thus the method being
not efficient in t é)% PBr ke sts required for information collection. [0005] On the
other hand, in the case of the indirection information collection method described in (2) above, the
method requiresglig 5496 SRy REhBbaeNsors 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 idé¥ficienOpjectEorBephchieladdiynatiemtiotiection costs. 30[0006] In view of the

above-describeqsiptg afihpath, WeR" iR nﬁkg@a'ecr&%%ﬁﬁﬁw %%@%@&Sgg APysise

device-condition jnformation collecting method capa accurate icé-condition

information of a Bt ?@Ié@?&@%%%@%ﬁ‘é’é’e‘&?ﬂ%ﬁ%@f@ﬂ? aefvee Retpen for gach of
device-conditionthefarmatben eblitating kipfo insaliedie matuiordSi.c. a detecting operation

using an information collecting unit). Moreover, because of the nature of

15 the device management, it is difficult to implement, at appropriate timing
and with appropriate frequency, a one-time operation mode mobilizing a
group of information collecting persons for obtaining device-condition
information accurately reflecting the conditions and actual situations of the
respective steam traps. Hence, the method would require mobilization of a

20 great number of information collecting persons for collecting
device-condition information, thus the method being not efficient in the
respect of the time and costs required for information collection.

[0005] On the other hand, in the case of the indirection information
collection method described in (2) above, the method requires the same

25 number of sensors as the number of many steam traps in the factory and
the method also requires each information collecting unit to have a
communication facility. Hence, the system costs of the sensors and the
collecting units are high, so that this method too suffers inefficiency in the
respect of information collection costs.

30 [0006] In view of the above-described state of the art, the principal object of
the present invention is to provide a device-condition information collecting
method capable of collecting accurate device-condition information of a
number of devices to be managed in an efficient manner as well as a
device-condition information collecting kit for use in the method.

35
Means for Achieving the Object



"~ Means for Achieving the Object [0007] According to the first characterizing feature of the present
invention, there is provided a device-condition information collecting method for collecting
device-condition information of each of a number of 5devices to be managed, the method being
characterized in that: the number of devices to be managed are divided between a direct
collection group comprised of some managed devices whose device-condition information are

collected by detefingrPPeraligRiByea RoTiRle sk lendyice congiipRAiecion D caghualtne

managed devices and an indjrect 10 collecti grozjﬁﬁcomprlsed of the gther manageéd devices

whose device-comitBHIRfo oS rB SRR oy 8 RerPRMESRo i HermEatIo R acALISCIHRS
managed devicematitbd @atmﬂbqtmgtd&ms&nhdhthmmﬁabimﬂbde@é(ﬁm b deviagheprdition
nformatiop of tha el A0ORL LD e aaAEERHEGARiEAing fegbre, the managed 15

devices are divided into at least two kinds of collection groups, Le. the direct collection group on
which the direct coIIectio%‘%BH‘TB 13 ﬂ%gféﬂ?@ﬁt%%alﬂ”@ﬁﬁﬁréﬁ% dimslasbhedreran oh Wreh the
indirect collectioraliethiod isrtaplesngntizdd T arefer endirheedrdesipassibiedalevig apnditibever

o o o mrosipiaHlidns RREUHESIHY ARE S dae RA6) AsAlam i msrance) of

each of the managed. devices and the actual current ditions thereor (frequency of tro

d C 1 rQ
occurrence, the FPOSEBARY Beteetini BBcrehcal bheomamngethelaxises-aamdindn indresition of
each mah@ged delleetibtengeotipe avenpaisedevise-chsditivhanfomaatigRdf tevivany whviges to be
managed can b%%@i@ecﬁ%ﬂ&?tﬁ%%%iﬂﬁtaﬁgﬂn o 2o gk g(ég& gcordéggltrg thecsglggnge%rvlvaracterizing

] en._ .
feature of the present invention, which_Is a preferred mode of €mbodying the Tirst charac?erlzmg

feature,  the FRsHSdheReananed dsrgan e indtatiopamE il disnasetdaherapaklaed into
a first indirectionof@tgettingthe dsvhaseoddiievic en€antifitshinfatipalisncare collected by the
communication n tati R ityand the,central control appatatus and a second,indirect
collection roupl{vgﬁggg dﬁgg-?ﬁ%%%#?n c?rgr]%%tﬁgﬁ a%%aggf%ecﬁlez fc()ﬂcfilr%nurlrnleunzlégﬁe?tic%xr%aﬁ%%é_’tﬁeedf-:-n said
stationar}'%nit afgasss pardbiidedintoctdpasiaive, kindyefeplisetempritadserihedglirect
arrangement, theclbetinagesugievicashboigintiscthe bR saleeiion arepRAkhivahald

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

30 device-condition information are collected by the communication between
the stationary unit and the central control apparatus and a second indirect
collection group whose device-condition information are collected by
communication between said stationary unit and said portable unit.

[0010] That is, according to the above-described arrangement, the

35 managed devices belonging in the indirect collection group are further
divided into a first indirection collection group that do not require at all a



divided into a first indirection collection group that do not require at all a carrying operation and
other control operations of the portable unit by a collecting person and a second indirect collection
group that require only a small amount of operations by the person for carrying and controlling the
portable device. Therefore, by assigning those managed devices that suffer 5 high frequency of
trouble occurrencarayigigrapavatiye attichpohen certtrohefiest inotie of dhiéeptictalgioumanay the

process of colleciiitia deurecopaitiondsiamanaraf frMaR et femices cameayigd out in
an even more efficient manner. _,[0011] According to the tré%d charactérizing feature of the present
10invention, whi€PR naPOIEef Rer ?’é?r?%ﬁ%ﬁ@‘?ﬁ@g S ERARS AL fogteiiing the

method comprisesittable rdleeicsteﬁﬁhﬁfrefqresdlﬁm}sﬁgqimgwﬁyosé anlieetng teeidevitadcontiition
information on easi ORIk EHENS! BliRICER IR MR HReLiRd (iR fianAged dayees to be

included in the djrect collection groyp from those managed devices having a same collection

frequency set th&&5n; ect "SR oBLeRe Gitfe tBPadragevicet HaHpetmeerthn
collection frequedeyithanndeimanafethdtvneasd shtfaitheglidedtciisation ROgsetipdasuthindevices

to be included inagg%‘;gﬁtMée&tﬁggMg}up. [0012] According to the above-described

charactering feature, the devices of the direct collection group are selected from those managed
~ devices set with E’%ﬂe coftetBRardquéhey tivdrtbarartpriang deaiaes, tle thRrriesent
collectind @peratinmemyiaroledtioly péssan cprefeerddnerbdetimg 2bnihvdyiagnetivorksdederiod in
an efficient manpgr WYith.hi eater improvement in the efficiency of the device-condition
collecting operation ca%e@&%@gﬁ%oogﬂ Incidentally, the setting of collection efficiency can be
done appropriately, Qfchathadsqmprises thaduathey 7608 Sery year, etc., or 30every desired

unit time, every fixed timesttitigefetayuaaiciulbficadiéoring iy fabvisaedoniBtibh Ackatditgoio she fourth
character@z@ng fe@ar%eo?ﬁﬁgqﬁ;ﬁggp%m&ggg@%ﬂv@% é‘%gg%r ,ferred que of embodying the third
characterizing feature, the method comprises the further Steps of _ )
15 setting the managed devices to be included in the direct collection
group from those managed devices having a same collection frequency set
thereon; and
setting all or some of the managed devices having different
collection frequency than the managed devices set for the direct collection
20 group, 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
30 every desired unit time, every fixed time of the day, or full-time (or nearly
full-time).
[0014] According to the fourth characterizing feature of the present
invention, which is a preferred mode of embodying the third characterizing
feature, the method comprises the further steps of:
35 determining, for each of those managed devices having a same
collection frequency set thereon, whether the direct collection of the



35determining, for each of those managed devices having a same collection frequency set thereon,
whether the direct collection of the device-condition information using the portable unit is
appropriate therefor or not; and setting some or all of the managed devices determined to be
appropriate for the direct collection to the direct collection group while 5setting some or all of the
managed devicegesgtewninktico befomm appnopsiake e turidibbeiedidstigpioptateatendfirdirect
collection group.Qfyt5} 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 ISt AM&cEBRRM% &b Rfitthemartgadirimarem detarmingdrianineg), safety
of the informatioapuiteatisnig rf_la[smhe bdimeetmﬂeetuoataﬂh“nﬂm sitvetiotolhesieon. ERam thddevices
can be divided beiweRnlREPSIHRRIAN AIRKE NRAECHIR AEIEFING SREratN L
information collegting person and the second In |rect.co_ect|orflﬂ?roupt at do notrequire a
detecting operat%ﬁ@&?ﬁﬂéef@ﬁ’ﬁgm%ﬁo&k}%ﬁH@Qé%ﬁW fgid0RZEAWreater improvement in

the efficiency of [a@1d}viséittortiiciboodekisognnk ratian gen de agkhievath (OQR6] Ollzﬁéﬁa@@g to the
fifth characterizi re.of resentinveniion,..there. is pravided a device:condition information
collecting kit, chrg?j(g%%zgﬁgin tl e%l{t): %O%%%i??%%&éé%or%ﬁgﬁﬁ%org %Fé%’n%agt_lﬁ%fé? USE' (Iilea
method of collectifi§tdetithe diaeiorollestinntisrappeerFiate therafar o netidasaeswdansaaged,

charactetided inwhtit: snelkitenmpiisetion indieeparakierkaliiity deyteeyconeiiomeantasiinm the
poriable unit 25heing sapable ot cqlegling, e RSB IISETRISR, 1o oAty maR0ed
device by a detecting opération thereon; _ _ !
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.
[0016] According to the fifth characterizing feature of the present
invention, there is provided a device-condition information collecting kit,
characterized in that:
20 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
25 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.
[0017] With the above-described arrangement, the managed devices are
divided into at least two kinds of collection groups, i.e. the direct collection
group on which the direct collection method is implemented and the indirect
35 collection group on which the indirect collection method is implemented.
Therefore, it becomes possible to employ whichever collection method to suit



a stationary unit disposed to be capable of detecting the device-condition information of the
managed device, the stationary unit being capable of communicating the device-condition
information; and 30a central control apparatus capable of collecting the device-condition
information by communicating with the stationary unit. [0017] With the above-described
arrangement, théhm paatjedlaevitestine @igdamminstaledimwaikindheingitettioneydigashi.e. the
direct collection greup pNdLeh Hagidireshaaiactionmeiiadsis somiemaRtenkansk (e fdiest
35collection group on V\érfl(:h the mdw%ﬁzm%mﬁod [ mplemeg%g%tgher ore, it hecomes
possible to emplBY e Ve LR TR R RS BEENEF 8h g BethEstalled
location, the impdetaceedndisaehiofihm ammagbeadhvinenaged thevirtiu aHemee ntheoaciticats thereof
(frequency of troglle.0CoHHRRGS HIB-RAARRRTIEY BhY RIS OasHIEENES) fRr SRIIEHIND L8 be
device-condition information of each managed device. Hence, the accurate 5device-condition
information of th&° Mgﬁfﬁgﬁwﬂﬁ%ﬂ% can be collected in an efficient manner. [0018]
According to thel86dBlchahactedinigy feathke efttle piesenténringofedhere isfprividpreaent
device-conditioqﬁggﬁ%glg Hibre is &r&%@%ed%%i%?ﬁﬁgﬁmmgtﬁﬁ’ %éing kit for use in a

[

method of 10collecting device-condition information of each of a numbér of devices to be managed,

characterized in that: thé ewissiprrgdion miogmation elisgtine datider dssdinon meidhasbef the
portable 1t beiogleatiabld eficolbeadiddh drdevinettanditiccintdranatiarbbo of dactcdSmodaged

device by a dete&%@@&@ﬂ%@%@{&%ﬁ;jﬁ’@ g @ stationary unit disposed to be capable of
detecting the device-condition information of the managed device, the stationary unit being capable
of wirelessly communicdt§ddi€@BE N dition information;

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

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



wherein said portable unit is configured to be capable of collecting 20the device-condition
information by wirelessly communicating with the stationary unit. [0019] With the above-described
arrangement, the managed devices are divided into at least two kinds of collection groups, i.e. the
direct collection group on which the direct collection method is implemented and the indirect 25

collection group epliattistgtieviedirondibhiactidormationl i enghieriartednhtreoéidesidebarbmes

possible to emplayawhishie valeoliestinm Rethqe to suit the particular situation (e.g. type, installed
location, the importancegtrﬁér ach of the managed devices and the actual current conditions thereof

(frequency of trouble oc &R B¥hability of trouble occurrence) for collecting the 30
device-condition informagiopostaldehuninfige defaciceokttition, thtatruratthdepmeabdeditidt

informatiop of thednamCAgAISes ip @amm%%&aa&?ce%%%&ﬂaw AFSHCIEBBRE 0 0020]

According to the seventh characterizi re of the present invention, there is provided a

device-condition THGAREA S BSRBtiA RiecsmeopsEadittEPRTeARL: a device-condition information
collecting kit for use in aanettattbohnyollaatingdepised onditiba mﬁ;mhﬁﬂormf)f éelclotidi@ riheber of

devices to be mapaged.Ghaiaste iRl Bredkit 991'3]19& Vlce, atﬂf?rgggk? Hgllgotém

device-condition detection, tlgee%% rtahle un|t 5being capable ollecting t evice-Cc
information fromR&BE FARAR 8By SUBRRHAATIE HiR) %Wé?e%ﬁpdltlo% @?&F?%nlt

disposedlfb be capdble of detecting the device-condition information of the managed device, the
stationary unit being capg@jeql&fagvg&{%ﬁﬁl g&ﬁglggggﬂlg@ g@/&&% é“&’ébi@é%@}l g%loand
a central control apparatus ca able of Co ectln vice-condition information detected by the
stationary unit bﬁ%ﬂ’é@% %ﬁ%ﬁﬂﬁ%‘%ﬁtlﬁﬁ%}’ﬁh‘ﬁlﬁ lessly communicating
with this statlonary um't;
wherein said portable unit is configured to be capable of collecting
15 the device-condition information detected by the stationary unit by
wirelessly communicating with the stationary unit. |
[0021] With the above-described arrangement, the managed devices are
divided into at least two kinds of collection groups, i.e. the direct collection
group on which the direct collection method is implemented and the indirect
20 collection group on which the indirect collection method is implemented.
Therefore, it becomes possible to employ whichever collection method to suit
the particular situation (e.g. type, installed location, the importance) of each
of the managed devices and the actual current conditions thereof (frequency
of trouble occurrence, the probability of trouble occurrence) for collecting the
25 device-condition information of each managed device. Hence, the accurate
device-condition information of the many devices to be managed can be
collected in an efficient manner.
[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 for carrying
~and controlling the portable device. Therefore, by assigning those
managed devices that suffer high frequency of trouble occurrence and/or
35 have great importance to the first indirect collection group and, the process
of collecting the device-condition information of the managed devices can be



wherein said portable unit is configured to be capable of collecting 15the device-condition
information detected by the stationary unit by wirelessly communicating with the stationary unit.
[00211 With the above-described arrangement, the managed devices are divided into at least two
kinds of collection groups, i.e. the direct collection group on which the direct collection method is
implemented an¢ahadddirdon2opiectiorre rdiipion wiionene indirect collection method is

implemented. Thigxsggle, ihbes W%ﬂ@!%f&ﬁ@%ﬁ&fﬂ@é@?&ﬁfé cpllegiiongmeiod jaauy the
particular S|tuat|0née.%&.é%pe, Iﬂiéﬁ ed location, the importance) of each of the managed devices

and the actual cdPEHEBRditEH et of(frRkeieh f%gﬁle‘?fcc%’i‘?‘éﬂ@@;ncﬁe HehBIRYEX trouble
occurrence) for citeaiteribm@fedéuies-condition information of each managed device. Hence, the

accurate dgvice-conditiog,pfostaainn:ef s IRYIGE KA PSMANALRA AR is.colleded in an

efficient manner. [00221 Further, the managed devices belonging in the ‘indirect collection group
are further divideﬁ&%%ﬁ%?%ﬁ’é iSAdREBhgritp! trpasHL andadierend sinE®maRying
operation and othattcdntrovardeasi ocmmhiinsiqditablevithit kyid quiieabihg paisor@dd @caabnd

indirect CO||eCti0@tQWMPaR$ﬁ&Fﬁ'9ﬂL§%Q|¥ g %%Tégsoéo‘?ﬁﬁ{ﬁﬂ?&%@%%gﬁ%es ) Layy'ng

and controlling the portahle device, Therefore, by assigning those manage at suffer
high frequency Rb ShAdI8RaEERge and/or 35have great importance to the first indirect collection
group ant) the ploa24k of Adiekting theabeviedaonititidn ufeamatiasmf thevlieatiagedbieviges can
e ARG ERIMAE BRI o (RSl AR S EIAD bk Y8 tetiE g
feature of the pregent invention, which is a preferred mode of embodyin tﬂe_seven

characterizing feSHGREVELR W R IBARPIGRE RicihecRavallesunibrglotivat tor iardpgard the
communication \séidvadidtacivtiargantiphafpeartivsamnd 8isr;ehik siediodastatioh oy withless

communcation wihegegals 0 e LSRN B RR SO Lot
arrangerﬁént, coffadierasy thait. Hence, even her improvement in the efficiency of the
device-condition information collection is made possible.
[0025] According to the ninth characterizing feature of the present
invention, there is provided a device-condition information collecting unit
for use in the device-condition information collecting method according to
20 any one of the second through fourth characterizing features described
above, the kit being characterized in that: v
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, ie. the direct collection
group on which the direct collection method is implemented and the indirect
collection group on which the indirect collection method is implemented.
Therefore, it becomes possible to employ whichever collection method to suit
the particular situation (e.g. type, installed location, the importance) of each
30 of the managed devices and the actual current conditions thereof (frequency
of trouble occurrence, the probability of trouble occurrence) for collecting the
device-condition information of each managed device, in the respects of
collection frequency (timing), period required for collection, the collection
work efficiency, the collection work cost, the system/device cost, etc. Hence,
35 the accurate device-condition information of the many devices to be

managed can be collected in an efficient manner.



device-condition information of the second collection group can be done effectively with movement
of the movable unit relative to, i.e. toward the second stationary unit and at the same time, this
second stationary unit can be a unit which is less costly and consumes less power than the first
15stationary unit. Hence, even further improvement in the efficiency of the device-condition

information colleliR27]s Hutdenstiisenfoorsidrtecatindetotigingnth tharkdiszineptation of the

present inventionythgygids RIAHEPE R dedicesangitoniniurnatian rolastna MRt fRsLEs dadthe
device-condition mfor.matlgn%t]‘]gllectln% method accordlng(i_]:]o Oany one (Lft e second thrqugh
€

r
fourth characterizitg f&a & RRETAIOR HRh GTOeEr SERIOL PREFREADS OLyhgit
comprises said pnttdiite umitt Jaydas talilmetingupit sonl sadl ceatrald indarkbep palatimn @Ra6D With

the aboverslescrited AANNCIEH! ANSARNREEEANCER AIERR AIVidRCBIaAL loAS:puakinds of
collection groups, i.e. the direct collection gr lfp Wmh trﬁlglrect collection method i
implemented and%fle {8 le npé)ﬂga% B WACH: the THGTEO BolIB¥ i SIS HeatREy idose

implemented. Theeafegeditdertcrndhpbssiffter thigh Fﬂegwhmh@fdlroubé@tmmm dadduit the
particular situaiop g gro¥pSmipsieiatklosatiaTilicinaAtenaReleachaf Sldharpnag

devices and the gﬁtu currenf conditions thereof (frequency of troub urrence, t ability

3
d
of trouble occurr i Et%T%WmQWWW&Hﬁ%m%@rﬁéﬂéﬁ%ﬂeaggﬁce, in

the respdéts of caliettibodtaguemeydtimiorg efifciodtragurires.for collection, the collection work
efficiency, the cqipelipn wark reslste Systeniagyi %&e%%iﬁg%%&%th&a%%&f%seﬁt |
can ed in an efficient

device-condition information of the many devices to be manaae an be collect

manner. [0027] BYRREPRNE Meh 3t e PEdorzed Brdrghembedy nairheisiB Rty ae further

divided into a firdeatdirgction collection group that do not require at all a carrying operation and

other control operations&ggﬁﬁﬁggﬁglmiﬁg%&ﬁ%%% 'nt% %%rggﬁa%q &sc%%ggﬁ%ﬂ%ﬁgtt%%llection

group 5 that require_only a small amount of operat y the person for carrylriig]Fﬁ d controlling
the portable devitsyies eraeifion jnfocmatiopsthm arapated clevicem af dhRefrigHafRENCy of
trouble occurreneslactiéer g greathopeiiehee toihe firstatidireatichlideliethgnppnaitoe

process of collegy 9a@€e§"i%?iﬁ8@éli§°@oi”i%@é”‘“%ﬁ&&%ﬁ MRNAARY SEVIESS £A PR didgamed out
in an even more efficient manner.
collection group.
[0029] With the above-described arrangement, according to the situation
20 of the managing person and/or the central control apparatus (e.g. the
maintenance, security, etc.) and/or the situation of the information
collecting person (e.g. the number of the information collecting persons, the
work efficiency of the information collecting operation, etc.), for some or all
of the managed devices of the first indirect collection group, the
25 device-condition information thereof can be collected via the wireless
communication between the respective stationary units and the portable
unit.
[0030] According to the eleventh characterizing feature of the present
invention, which is a preferred mode of embodying the ninth or tenth
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
35 collection group can be stored altogether in a storing section of said portable

unit and/or a storing section of said central control apparatus.



[0028] According to the tenth characterizing feature of the present invention, which is a prefeued
mode of embodying the ninth characterizing feature, said portable unit is configured to be capable
of collecting also the 15 device-condition information of the managed devices of the first indirect
collection group via the wireless communication with the stationary units operatively connected to

these managed §%ds of Withirdthadisbeveslessdhe dromralganpuiithwithaidee-vazelsed

arrangement, acesiehingrieifioseaNeantheihe APRNasI D e REReRARG I a2 Hppbe il
apparatus (e.g. the majntenance, security, etc. d/or the sityation. of the information collegting
person (e.g. the %eunrtg]%)aeiz}zo ]t%%(l)%ﬁ%emd; Ygﬁe_cco edc‘:zl;)tgﬁr?gﬁ1 p@%%ﬁ%%%@?ﬁ g?ﬁ@%‘fjﬂle&flﬁ%a rmation
collecting operaﬂiﬂY}@ﬁ%ﬁ)?fbb%mﬂh@daiB@ﬂme managed devices of the first indirect collection

group, thes25 device-condition infoimation thereof can be collected via the wireless communication

between the res%ecg%/ﬁ és%tﬁéig%agoﬁ#\% Zfd the 5ortable unit.  [0030] According to the eleventh

characterizing feature o prgse , which is a preferred mode of embodying the ninth or
tenth 30characterizing feature, via the wireless communication between the portable unit and

the central contrmmqﬁ%{sﬂtg%ﬁgg}ﬁ%ggMEmmQﬁg@@éﬁrbpgt%ﬁi@ct collection group, the

device-condition information qf;the first indirect collection group a thg devigce-condijtion,
information of the secor?ﬁ‘;o Mitl @ SESSR RN PR ?%“%’i% ! a%fﬁgf“'iﬁcg‘é?ﬁﬁ%ogection of
said portbble ungeav@lor a storing section of said central control apparatus. [0031]With the

above-described arranggment] Wi s Wirrlesswrapticalignhgiween the portable unit and the
central control apparatutienrgalization of the device-cqndition i&fo?rjﬁréation of the respective
réa

managed devices can b SPEERCEVB NETHEREIPIE A Jrefe BaetRt©032] [Fig. 1] a
system construction diadFig of = dpsitity, dFigta ety diegronnstrustiamdiagtaecoédlficsiondirect
collection 10grogpeyp, '
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.
20 Modes of Embodying the Invention

[0038] 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”
25 hereinafter) disposed in distribution within a facility 1, such as a factory or
plant using steam.
[0084] 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
35 divided into a direction collection group 7 whose device-condition
information are collected by a detecting operation by the portable unit 4 on

10



[Fig. 3] a perspective view of a portable unit, [Fig. 4] a perspective view showing a mode of
detection, [Fig. 5] a system construction diagram of a second indirect collection group, 15[Fig. 6] a
diagram showing a mode of displaying of graphic image of facility layout, and [Fig. 7] a
perspective view of a portable unit relating to a further embodiment. 20Modes of Embodying the

Invention [0033] 4§11 BHEWS adRenagernshresfisterlensing astevicevdansgitidavicpendision
collecting kit for ¢aftactingisievige Castbitea infrmatietofar G@Mﬁﬁlmeaﬁaﬁn@ﬂt @&a@ﬁgtbot)@ great

niimber of steam traps traps\ 25 osed i tnbutlon WI cilit uch as a
factory or plant u3|ﬁg s‘fmém% ]‘?Ighe cgfﬁ%ctln e|%Oc LCJP &ECENrat Lo OI a@'{‘)g ﬁéﬁjﬁ? a
portable unit 4 foped ﬁéﬁﬁmér@@m@mé@ﬂmn&tpam@nﬁ@mbtﬁrgm@wce condition

informatiop of eaguselp FhviadetrRetie apsrationieieny 30 andiadkddlibyeidish apeggscond
stationary units %16 that can ed dis os&d to be ab e of %’Ef cti deV|c -candition infogmation of
a

each trap 2 and & %%sfk/ H it &8 891%% Bontish

5
aré pa R
information. [OUQQ?&\nddWﬁﬁﬁthﬂsld;tg@ém tndomptiotive ames maﬂambdrapma aravasdiesitled into

a direction collectighA{RHBativ0IR HFdde -GNt  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.
[0087] 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. ‘
[0088] The terminal device, 9, though not shown, includes a digital circuit
section using a digital processor, an analog circuit section to which the
sensor 10 is connected, a communicating section for transmitting/receiving

25 information with using antenna, a power cell, a storing section for storing
setting information, etc.
[0089] 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, ie. an

oscillation/temperature sensor, an oscillation sensor and a temperature
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information are collected by a detecting operation by the portable unit 4 on each trap 2 and an
~indirect collection group whose device-condition information are collected via wireless
communication (an example of communication) with the first and second stationary units 5, 6
disposed to be capable of detecting device-condition information of each trap 2. 5 [0036] Further,
for the traps 2 b&Riihg iHenesndaendbiRetongrthgtibe o eagbstzaard anthendielide Pro a first

indirect collectiomgreat@ackhasshelpyick-canditenidesmatien areneqllestednfidpirlesthe
communication bet n the first stationary units 5 respectively corresponding.theretp. and the
central control aﬁﬁﬁ%e&lg’g%r%p grgz%% ‘%bg?ﬁoﬁ‘?ec&n?c%}g&\é)%g&%ﬁﬁ%ﬁ’m’%g@n&%\ﬁ&%@ﬁdition
information are déllecteel Vidtraasieiss develnunsicdladivbetfedhehdraacoBd Gatioerampleitsod

respectively correipaesite digeioiafshiiaarabiRd nily 998 ReferHootia s ash ah dhgefirst
stationary unit 5, as sh?wn i? F@ e unit includes a t?gninal device 9 cpom umcat'%]?e%

9. 2,
information with The 15 Gentral ¢ofitrol KEPErSAS0R Wit Ra R hufEtionRs &M

provided for eactetraeratine 2fethy deaicd (still baoibposedaplel afathm (deeieetbenditioess

communication befyeratibis firstRéatineAT N Sangihece "ol ARRALRIUS S aphecome
troubled or inop%;%tive dueég\xe g. th diéts)ance g esence of a stacle, etc. In the figure, numeral
iC

n
12 20denotes a [ESARGWir Pn&id e Eifial dbORe PRRRT AL S SEBFYD $0038]
The termiflal devieefigurhdughdetecthony, tivelteateperatigita 2ot titesbetio® asidgledigilaieptocessor,
an analog circuitsgiqaterybidhihgsgosor 10 is connected, a communicating section for

seting iformatlCEIL (RS RA e G RARE RFCHb RS S A B AFERORLAGTIFE O
accordance withiseatiditinfotmaliersemsvided dissthibedralesz ctimeuareatizo tonnébtederitral
control apparatug 4 t%@@‘iigea%ﬁl?#mf% &ﬁeﬁcgg&iﬂ{gm&ﬁm SLABGCONRELIER SR050 r?e}JO at the

Srocesit on 0T HAEHEn COP oA aPB A RS Bbeksbl HEHARIOR T
central control apfaratasi@dhdfbisvabeeildnnstpmtided ntithiatiosfeam the deipral ofral
apparatus 3. 35(Q048] A3dhERePSALEIAD NG %A PINAAL A INEEKIRASBE e Ry fstBlting
a pipe pressure (still another example of the “device-condition information”)
inside a condensate pipe 16 connected to each trap 2.
20 [0042] The central control apparatus 3 comprises a personal type
' computer proper 18 having an internal CPU (an example of “calculating
section”) and an internal hard disc (an example of “storing section”),
peripheral devices connected thereto including a display device 19 (an
example of “displaying section”) and a keyboard 20 (an example of
25 “controlling section”), and a wireless modem 21 for effecting wireless
communication.
[0043] The internal hard disc of the central control apparatus 3 houses
therein a management database for storing information for each of the traps
2 to be managed, such as trap property information (e.g. the type,
30 manufacturer, the use, the pressure, etc.), trap diagnosis result information
(example of the “device-condition information”, e.g. information of whether
the device is normal or not, the type of trouble developed therein such as
steam leak, temperature abnormality, etc, the amount of steam leak,), trap
reference information (e.g. the number of occurrence of troubles, date/time
35 of information collection (date of diagnosis)), trap group information
indicating a collection group in which the trap belongs, the sensor detection
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oscillation/temperature sensor, an oscillation sensor and a temperature sensor. Hence, depending
on e.g. the type of each trap 2 and an item to be managed or monitored, one of these three kinds is
employed. The oscillation/temperature sensor is configured to detect three kinds of items, i.e. the
ultrasonic level oscillation of the trap 2 (an example of 5 "device-condition information”), the
temperature of thafgzrpatig sherreslatipnevothtragdicadoonation (e sexitbatpamdthbeambient
temperature of thdraRidl(GHbaneiiiesgxample of the "device-condition information”). The

oscillation sensofy nfigured to detect only the ultrasonic level oscillation of the trap 2. The
temperature seng%arzflzglozggﬁ(;%)&rsg&{e t%ndgg'gc?%lﬁ?%h(ge%é BraporE *%etlf?aﬁ?%mﬁt 88mbient

temperature of tk@chatenioek dpvaestdbitilijntertal 4FIIbG huirtuiesetich Jfafdbie tempmiéievice
9, in additn to hrpens®) WF dreclrateRrdalppaIaAlscannamed Wadaadypiressta
appropriately, an o eﬁln%{lcloa sensor or detecting an 15 opened/closed condition (still
another exampler((a)(fgg)t]ﬁeS "aeVICE AR Pt S ?%Fﬁoﬁ B cEME o WRRRPESteam
feed pipe 13 of aetulinnfaeationOratittpetech trap R frdnepiameatiensogdthéovishething a
Iiié)e preSSiJrcej t(SHHrﬁiEQtthﬁézt@éﬁzoﬁﬁﬂ)oéiig&}rfﬁé%ﬂceﬁﬁﬂndﬁi@“ M@fg@élgn'ﬁaﬁ%a SQfégﬁBﬁﬁtte pipe
connected to.each trap 2. e central control apparatus_3.comprises a personal type
computer properni%’ %@?ﬁ%“aﬁ%?&%ﬁ%&%@%n @(amﬁé %ﬁ@%&ﬁﬂnb@?&ﬂg Bt vRternal
hard disd @an eximfpimativathindlseetions) dpsriphetahdewzmsanntmedeasthereto including a
cisply device WRMSPXTHRIE | GERRDSEPEIANGUBIGHS 79 (0 HRTH

25"controlling se%il'%ré% and a wi eIe%? mogdem 21 for effecting wireless communication. [0043] The

internal hard dis& BHTORP SRS S R e isdsarahartmametBeshartoading 48e for
storing informativrhich azchhef Wiecleysssenarhminationddtwech tscttapmingldavictotnodiiba (e.g.
the ype, 30 marmacilieipdheyafin!B Rt BRY Gl iR appasin e bipiimAlon gxample

of the "d%){zjice-condit'on information”, e.g. information, of whether the device Is ngrmal or not, the

type of trolble dBVEISSAHTRBIPLCALCEs Meths 1mxkirest Jaralene SoRBRRRIAGLIER: it Hifount of
steam leak), trapealie praessiogiiatiohe @dagheewinebel o fthe cdsréne ecnititdom | dsfoaatetisne 350f

information collegtianris, AhdiagnaesisNo t@&ﬁé%@é%@?ﬁ{% unit 5 is recorded in the
management database inside the internal hard disc of the central éontrol
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

25 “control]ing 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

35 28 is inputted to the diagnosing device 22 via a connecting wire 29 (or

wireless communication means such as infrared communication means).
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indicating a collection group in which the trap belongs, the sensor detection information, in
correlation with trap ID information (the serial area number, the serial trap number). [0044] And,
based on the sensor detection information transmitted from each terminal device 9, the internal
CPU (the internal CPU of the computer 5 proper 18) of the central control apparatus 3 diagnoses
each trap 2 and f884Rs (RhedDrimativnndentdrissuovidsd tatoliedine undpofliagrmosis30sult
information”), extgeiekag refRrgReBdNIPMMpGtan @ﬁ%ﬁﬁbwitﬁéﬁﬁeﬁﬁnﬁoﬁ)ﬂﬁ&%ﬁé@rbwﬁﬁ’@a“o”
and the operation numM etectign infarmation, in,accumulation (i.e. with leaving and keeping the
archival 10inform1%af)cria)€e%’€ﬁe% a%éi\l/%l-lag&erigleogllﬁg%%ﬂgﬁéﬁ?raﬁ%ggggé?%%h%ﬁﬁf%ﬁagﬁé 8ach of
the traps 2 belorfighg ihmReifirsthadirsoecollectiremtiop.8withe retiting pleenemted 30 ctiladting
method agordingrtgestaieh¥idihe witslesRCanREHeAlignel B iR (S TRINALHaYcer3 Af the

first stationary unit.5 and the cenjral control apparatus 3 (either the direct 15 witeless . .
communica\tion(r)i &% é’gp\‘/’\?lrggaeé%%?ﬁﬁ%éﬁ’é@vée(ﬂfﬁ?&ﬂfﬁgc@ﬁ%Eﬁﬁﬁi’ﬁglﬂﬂa’?device
11), the device -thadlitactirfoleriiion ghoteptethiytiee Sdhsofdtnatie 6f tthstatioresyoudiitg is
recorded in the maRAIGmeRNEAAPAR IN5ide '3 iniEual havthdien obiheGRBI alcand ehagparalus

5. 20[0046] The port ?I nit 4, as shown in Fig. 3, consists of a portable mobile type diagnosing
device (informat?rti’rm‘}%?a %fﬁéhﬁ Fha #2personal computer ("portable compute?

hereinafttd) 23 al30l I Dlie pectdbioen gtz PRemtihglessineybuiad 32, iacdsiey8Pas(an

example of 25" Genteais aBeIaR). & GARRACUHiP s AR euaRle ofddiariaungsaction ). an

internal CPU (an,example of "cal,cul,%tlng section”), and an internal’memory (an example of "storing

section"). This "dié%?‘ﬁ?gszf'é‘@e%&@% s %e’r‘éf@ff’ﬁ# ruﬂ% ng%ncoeé‘moﬁ%fi ediggiadatEs ogram

stored in the inteverdionZinanyibietneltterdali@Han 20400483 Bftietsthéntiagoasii, dadem2?2

includes 2 probe g fihiGIealind g ahihis Prabeof BRI AIASICd R sensgraRlprigeteciing
presse

ultrasonili scillation and temperature of the outer surface of the trap when p .a%%lnst this
outer surfice of TREPRRES Qs SRGSHUERR fh BignAnRER AR REPEHHBY AtaTSH dnothn dnbasl
temperature obtareadoy byetheister@aP&Rlinputted to the diagnosing device 22 via a connecting

wire 29 (or wirelpge:EMINRRB AR SIS A5 RS S HRURSR AR R M kenosing

device 22 for allowing bidirectional communication therewith via a

connecting wire 35 (or wireless communication means such as infrared
20 communication means). Then, the trap ID information read by the ID tag
reader is inputted not only to the diagnosing device 22, but also to the
portable computer 23. _
[0052] The internal memory of the diagnosing device 22 stores therein the
trap property information. The diagnosing device 22 retrieves the trap
25 property information from the internal memory of a trap 2 specified by the
trap ID information read by the ID tag reader 24. and then correlates this
read trap property information with decision reference information (e_.g.
trap type, correlation data such as temperature, oscillation, steam leak
amount, etc.) also stored in the same internal memory, thereby to estimate
30 the steam leak amount, thus determining whether this diagnosed trap 2 is
under normal condition or abnormal condition and determining also the
type and the degree of the abnormality such as the amount of leak, the free
discharge, clogging, etc. "
[0053] And, for each trap 2 of management interest, together with the trap
35  reference information inputted by the keys 25 or the like, the result of
decision of whether the device being normal or abnormal, the type of
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[0049] The ID tag reader 24 is mounted to the leading end of an arm 30 attached to the probe 27 to
be switchable between a projected posture indicated by the chain line in Fig. 3 and a retracted
posture indicated by the solid line in the same. In operation, with setting the arm 30 to the 5
projected posture, when the ID tag reader 24 is brought to the vicinity of an ID tag 31 provided

adjacent each trapBoTmakixaracHarag 2skien girgnosingrelivadiontsioyrothetieternal D
information of theneatsegriansinglsgior veeR gl traihiED RiRenddtisieatibtht erhp mpeﬁ%er 24
and then inputte]c_zlt&g tﬁ%tqéggggaigﬁggﬁlli&%e%zfo glgor%%] ]ége ortalge %mputer 23 Includes a
keyboard 32, a {OUCH pen 33°as an operation’aid, 2ot e@g&’f‘%}% %r‘%,'a display 34 (an example
of "displaying sel@¥Ht), Frthaenateroteanad bargdist withepotablg seotinmar 83 sitersal bard
czii;{: (an eM"&p“ﬁKBérﬂiﬁ "StaHAMSRGHERT) ,@?Qménﬁvﬁiwﬁeﬁﬁﬁl%odz%ﬂbg{ﬂﬁﬁﬂ%bﬁlﬁpmputer
is operated in_15respopse to execution of a management program stored in the integnal memory
by the internal C%lﬁe?)s& o %5 i 8?@8%35%}% terﬁéﬁg%fﬁﬂ%e{@ﬁ%mstai sing
device 22 for allénsgrbighiedtion aifamatioicdhert thprdiagnodis acsodherfimpaifensnthereless
communication mepnR4ERES infafestRM CRRHN HRICAloMBSAn e iBe g AP IR:kfermation
read by the ID ta reﬁ%e(ri IﬁS{’mﬁUt d not only to the dja 5%38%8 ewceéﬁ},}but also F&%{%E portable
computer 23. [Oﬁ%ﬁ‘f iR SRR A BRYI s HE R S SO sahdiR PEp
property d8formatipdatihg fiagrionimf theseseasmtdetasitmei nfyrBatmoopenty irdprdiagoosisom the
it?]ternal m?r?orsixrgéﬂﬁr%{%&ﬁ@%fdﬁ%eytgﬁwgﬂ&é%ﬁg@ﬁ%%%@%ﬁ%ﬁ&ﬁs&fﬁi@&i;ﬁ%%ﬂ@% and
en correlates this read trap property information with decision reference information (e.g. trap
type, correlation HARRRTHAS gsefé‘#gér&} , Bﬁ%‘ﬁﬁﬁ%ﬂ?’&é%rﬁm’aé?ﬁéﬁt%)zﬁgmﬁﬁ in the
same internal meprodyedrerdby toagsiihatfo st thiwsteammeletdd ahmens, thus determining whether
this diagnosed tfapsis WnRaLBRs Al Q%Wﬁﬁ@hﬁ%@%&ﬁ%&%dﬁ% TIRRA the
C-

type and,the degree, of the apnprmalify such as the amount of leak, the free discharge, clogging,
etc. [g&S] Arg&lﬁ)%%r‘?aife{g% cfing thid gk davaceinam b op asRRieRce
information inpuétesd mﬂﬂweﬂeyaéz&ﬁerhaﬂtb@dhénemdunﬁﬂeﬁiﬁgmnﬁmbethﬂrm@ itereiaeabeing
norma or abnoriahie tupereb ahRgrally a1e,sierof a5yrap AiAgNSSl SULINIATAYRY I the

internal memory jn correlatiog with thegirap D information an ormation and

: the tra
transmitted to tHE-HHLINE ¢ fO(?Sﬂ’PEﬁ‘ﬂ’iH}gtHE%Qﬁ%IQ% BediREOBELR (Hridse
computer 23 stodizgnosing 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 86 incorporating a storing section for
recording setting information, etc.
[0057] As the communicating section of the sensor-equipped terminal
30 device 36, since it will suffice for this section to be capable of communication
over a shorter communicable distance than the distance of the
communication between the terminal device 9 and the relay device 11, there
is employed a communicating section having a shorter communicable
distance, thus being less expensive and consuming less power than the
35 communicating section of the terminal device 9.

[0058] In operation, in accordance with an instruction provided via the
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5 therein a management database having a similar construction to that stored in the central control
apparatus 3. Upon transmission thereto of the sensor detection information, the trap diagnosis
result information and the trap reference information from the diagnosing device 23 in the manners
described above, this portable computer 23 effects recording, as its database 10 updating function,
of these sensor deteslden nolomaiontitve frampdihgnpeisabkukdnfpnteti@d arichehaapheserence

information transgpiRgdresd the diagnasingydedse $odnihe %%ﬁ%%ﬁﬁ}%ﬂs%fﬁ{ﬁ@ trap 2
of interest specifigd %tgﬁ %ra%ﬁlD %fj mation coryelated thergto. [0055] %[é ose traps

belonging in the &ff&&Fc 9 SARFET A e AT FRETRRGHOR kRS FERsE &vhich
device-condition tirdprrdationl aeffesiie digitah @ uites simgthidrereancamlilating roemsenits thhdnternal

memory ofthe diggiesing daMisemeiny adeiering,ePRaTRiangf the fiapnasing devics 23ie- a
contacting operation of %h@e prope 27 of the diagnosing ﬁewce, 22) by a diagnosing person ("a
collecting persorJSiRYcHSR H%%%Dp JtR& 93 to be recorded in the
accumulating mdAAeeln theidentalgmentiatabaseraighippeddtdisnittdrdivif@056] Asesbdwn in
Fig. 5, the Seco%ﬁ%{ﬂ@ﬁﬂwBE;EIB%'&IOVAS%%’&QiiﬁhﬁfirﬁHjets_,Se&éi%&%ﬁ’c@&%ﬁgi&%%?c%ﬁﬁor’ an

analog circuit sectlo%iﬁgggmmumcatmg sectjon for transmission and receipt of information to/from

25 the portable ¢3ifi g SrATel S frteringicn srenrdirlossdseondifisntietilbme
type as the abovandéberibethegrsooflGha Jdendceetndisimallinfnsontbeniippddtier vinkledadice 36
incorporating a stofj ' i ttHQg i ion,. £1C 73: jcating
section of the s;%é%%gae%%%ﬁa%%gggg%gg %%vﬁgsﬁﬁggféiﬁg@g%fg%%%e

capable of comnidfifdtioR &vihh eoPRESSHIRMERRALIY drstsdetecting tBipRsRIRsE P RHLL
communication tetotken trexsenplinalofevhe 9“doditecconiditidavidafbimitsa’ls cmgidyedir

communicating %ﬁm%\éi?gpg %ggﬁfl&%mgrgg@ﬂlﬁ%s?nce, thus being less expensive and
0

consumin% less power than the 35communicating sectio the terminal device 9. [0058] In
operatiortdin acc%’&%@ce%ﬂ?ah%%%éﬂéﬁ%rdﬂ%o@% pRasoyrdrtsstiyminimiinnnentine
portable computén?3 wivhhdeasdreauipgreposietiitd delaiteelonehs nosiionl tIKPSERForhequipped

terminal device ' Of ion Infermati fthe correspending frap 2 and
effeclts digit\gl proiggs%?r%?ézn oﬁlgg%i%ggﬁ%é%?eﬁ%%ég%%%éggﬁn ocrgfgg |on%goé%ﬁgmg}§able
iGnes

unit 4 and also réeENESRrmatioai Sreinfdimatien argmesiporesplée dnformation 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,.
[0061] That is, for those traps 2 belonging in the second indirect collection
group 8b, there is employed a device-condition information collecting
method according to which via the wireless communication between the
25 second stationary unit 6 and the portable computer 23 (i.e. direct wireless
communication), the device-condition information are recorded in the
management database within the hard disc of the portable computer 23 via
the second stationary unit 6.
[0062] Incidentally, there is provided an arrangement what enables, via
30  the wireless communication between the portable computer 23 and the
central control apparatus 3, mutual rewriting updating (butch updating, or
partial updating of only new information of the date of data collection)
between the management database on the side of the portable computer 23
and the management database on the side of the central control apparatus
35 3.
[0063] Also, the portable computer 23 is configured to be capable of
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[0059] Incidentally, as the sensor-equipped terminal device 36, there is conveniently employed a
device that uses, as its internal sensor, the opening/closing sensor 15 for detecting an
opened/closed condition (still 10 another example of the "device-condition information™) of the valve
14 incorporated within the steam feed pipe 13 of the steam line incorporating each trap 2 and the

pressure sensor WHestingtaleines endetione dnfrenietivanofttée ettam [Hecoftérpdudiiee toottttition
information”) insigesthetaersdansaienpips XeLANReHBtIsE 2L hIRRAARIRORAT Al IMirst

accordance with the .sensor deﬁegtion informatigon sent from eacg)ks nsor-equipped terminal device

36, the internal 1R KoM B RIHBIRTE S AgREEmenl AL RTIER S the
diagnosis result méenbatimation byanapfoiampticisodiadtinmgqrensatio ndesacivedaaive weit hrach the
extracted gap refgeeRe&iNOFARERNLIEIIAS ACHETBIAUNTLIRMISE in the management database,
together with the r detection informatipn, the operation number detectign information,. [0061]
That is, for those[(z@%%oz %%ﬁﬁﬁﬁ(ﬁﬁ Q?é'@(.ﬁ DFATHRITEL: %%l%i&%%@%@%}% WntBfoyed a
device-conditiondpégatiatiohy otlestimdome dtioh aceledingget qpessiah. vidWhith wihete fememomtinication
petween the 25 9peoRl Al anARAHHL ARNSHG ARG SOMAIEG 29 dhw BPLUHRIERS 1

communication), the device-copdition information are recorded in_ the management database within
the hard disc of the SRR CERpHES SEHafad gec@}?d%@iaﬂéé bares. f’éb@é]ﬂl‘ﬁﬁié%&lﬂ&ﬁy, there
is providd€ an amafiogeratinhvsbatednabibe, irite8fdhbaviteléss aodnatsmicatio Ehatpresantiagortable

computer 23 andfégﬁee%%%kgggwﬁﬂgaﬁ%géﬁ&m%s&eﬂ@tmgﬂ ipg éﬁyﬁt%%ﬁia &g, or

partial updating of only new in date of data collection) between management

ormation of ¢ ¢ 1€
- database on the %fBEIBPﬁﬁ@%Wé%}éié%ﬁ?BﬁfE?‘ﬁg Lcttvavgnt ¢ RS- Sd» A 1AEMe of the
central control appeependhig [@063ieA lsautile dtatte asfirbisterr2BsishesatigomedHe heyoapable of

collecting devicegRdiionnamatanALine. (s colesPIting o e st Sainantn 5 via

the wireless comﬁigsunication_with this first stationary unit 5, in response to a movemen
stationaryunit 5 $65& ndBrA9iRS &hish W%ﬁ%ﬂﬁ]‘ﬁf&%%ﬁ%@ﬁﬁ{j’%ﬁgﬂsﬁ;ﬁmgé@ﬁj&%@ Bith an
Sinstruction transheittetdetiont geoppr ahtecooragiadiKi0t4ps @ theorib enparéabi@giemathuter 23 has a
‘mapping functio e (=11 j ' et S ith this function in
operation, a schgorfggég faﬁ%ﬁﬂ%@%&%%ﬁ?ﬁ%agg% Bs%llo(\)/(\i/tl‘r!l}gg ,g%?f%ﬁ%%@%&&%@ﬁ }}18136 6is
displayed on theté&g@gﬁ%%gﬁW?WHeamg kits 3-6 are carried out according

to the following steps (a) through (h).

20 [0066] (a) Through discussion with the client for trap management, a
diagnosing person determines which of the traps 2 in the facility 1 are to be
designated as the traps 2 to be managed. That is, through the discussion
with the client, decision will be made whether all of the traps 2 in the
facility 1 are to be targets for management or only the traps of a particular

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

[0067] (b) Then, the diagnosing person will create facility information
and trap layout information, based on e.g. a facility layout diagram, a piping

30 system diagram provided from the client and then inputs and stores these
created information, i.e. the facility information and the trap layout
information in the internal hard disc of the portable computer 23 of the
portable unit 4.

[0068] (c) The diagnosing person will move with carrying with him/her

35 the portable unit 4, in the course of which with reference to the facility
layout graphic image G and the icons E shown on this facility layout graphic
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10 information stored in the internal hard disc and also icons E representing respective traps 2 of
management interest are displayed on the display 34 in superposition with the schematic facility

layout graphic image Gin a layout corresponding to the actual positions of the traps based on the
layout information of the respective traps 2 stored also in the same internal hard 15disc. In doing

this, by means ofdifferenceaigp Bse Qﬁdfiﬁﬂﬂﬁ%é?eﬁ%ﬁ hetNRAANACTAHIFALAS 7€ the

corresponding trgps 2 belong in are indicated. | The m f the number qf fraps 2

agement

implemented with ey the BH508- s hB%s i fH aﬁ%ﬁ ?ﬁ?agéo & CAPREF O OtT |
according to the ¢8Betingyaftepsgaftaroligitdls) 320i0086) (i 2 onghrdisbngsiditheittrapelBlient for
trap managemenh 5 Hia@ResipRIPYSEaR Srieryipgswiih olihatopsdritieiaclingl afp.to be
deS|gnateg as th&{(@%s % to be mapaged. Tgf%t is, thlac;#gh the discussion with the clleﬁ;kt,Bgemsmn
will be made wh AP FRGE HANRRAMIRY Lt tBDPERaERmER Bifefh Bi%nly the
traps of a particukiie2saddutich@yeeé theheonablrgemenittarda tsndrefibetingr dhwe rapslatbetonging
in a particular stegpysuRRie/Ra TS REINN B IR PR MRTGOERATYAIEG S HPRG/] (b)

Then, the diagnosincgigerson V\Q create facility information and trap layout information,”based on
e.g. a facility layBT EHEAT &G SMFRHL S2m diagram provided from the client and then inputs
and stores thesd@68ledfinfoheatiors ddititwe fachieysiffieinptidbthe D e Bamiad ché infadingtion in

the interngl hard gissof the, Perfale,cAMAHIE" d OGHeBeHAb IBIhA winl0268k (Phd N ap

diagnosing person will mqve with carrying with him/her 35the portable unit 4, in the course of which

with reference tTRRFERIIR PR thadtapaelprense idornatnier SAthitarAigPdyout
graphic image Gitspldhesd draghexiipptay Bdf@ttatiportahlerpnpitec2®, théodingtiosingtperson
will move to the {geatinn of Lackilran-2 4808 pnage B%%@JE%Q&@I}EW%“ WP g‘)g 31 fo each

trap 2 and reading of the trgp_ID infoymation with using the ID tag r r 24, thus recording the

respective 5 infdPRFARBINR PEERS touchpem 3tp PVikhiromplstigapkihetssaes oy atiensal hard
disc of tHé portathemoimprtetad andesffentinggaisrecddalafiagd &weadinahelsagrdpsidfagrisasion and
the ion E for each of 1hg fraps 2 by e.g. an operation of a touch pen 33. [0069] Further, in addition

to the affixing of the |0 tag 31 and the reading 10 of the trap ID information, the diagnosing person
will check the traB Q% er%ﬂﬂ?ﬁﬂ’fﬁéﬂ&ﬁ%%Wéﬁ?@ﬁéﬁ’@ﬁ@@%%#ﬁ‘ﬁtibﬁ-I%fﬁé%éﬁQfébezI d write

these trap propetdy iBiraiiingodl tirp tefpréDcenibionmetian wiltihe ofakrgempnhdpappase of
he poral e EEI 00 SIS RIS ARG
man ageap information and trap reference information from the management database
in the portable computer 23 to the internal memory of the diagnosing device
22 for each trap 2, the person will then effect diagnosis of each trap with
using the diagnosing device 22 and input and store the information on the
result of the diagnosis, the sensor detection information, in the memory 8 of
25 the diagnosing device 22.
[0071] (d) Then, based on the result of trap diagnosis of all of the traps 2
recorded in the management database of the portable computer 23, the
diagnosing person will report to the client the situations and actual current
conditions (e.g. defect ratio, the total amount of steam leak, monetary loss
30 due to steam loss, etc.) of all the management target traps 2. Then,
through another discussion with the client, the diagnosing person will
implement, as an initial replacement, either total replacement for replacing
all the traps 2 by new recommended traps or partial replacement for
repairing or replacing only the defective traps 2 by new recommended traps.
35 [0072] (e) After implementation of the above-described initial replacement,
the diagnosing person will have still another discussion with the client to
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[00701 Moreover, in addition to the above operations, i.e. affixing of the ID tag 31, reading of the
trap ID information, writing of the trap property information and trap reference information, and
writing of the trap property 20 information and trap reference information from the management
database in the portable computer 23 to the internal memory of the diagnosing device 22 for each

trap 2, the persopgmldheywahiRRl HANesE OF RS TR Yl HFIRG A FRARASING HRVifigt? and
input and store the%{élffg.rmatlon on hj\lﬁes It (gf the.diagnosjs, the sensor %Srtectlo informatjon, in
the memory 8 of P5tHE ARG Rgd egfﬁ. [b‘b@’ﬁ%ﬂfﬂﬁ?&ﬁ{%%ﬂu@n e PEsi it
diagnosis of all ofiecctoslitctioordeotin She maagelapce dathbisesifuhBqoteabléyammiheer 23,

the diagnosing pgisamud! eReA0 the GHEHm s alansARd Aetual.suHe L aangiian s 9-
defect ratig, the tptal amouny, of steam leak, monetﬁry logs ﬁ)%j[du%ﬁto steam loss, etc.) of all the
: h gt % s

managem@nt targeaH SRS 2L HTeR S SEIH LGRS EiRERRE PCHHETEIA G S
person will implemewelhsaantimitiatapptheenueid, sithdt thifdmepkicaneeliedtrd ciplahegialtihk traps
2 by new recomgendeh HaPSTal;PAHAHEPIA¢EHE Hh Il B3I HAGp-ERRIAGINE AI%ARE dafgctive

traps 2 by new recommended traps. 35[00721 (e) After implementation of the aboye-described
initial replacemeH <8 digh GeROSERSR PRI SHPHRB LR BTScA8 FOH RN R AARES

decide, to which (ghmipg apk1iddheemenat)dor trapledtisrtp fie sellédidhewdirkct fiadieation Group 7,
the first ipgirect ¢gjiection Wgﬂf’cﬁé’t, %g‘g%,%mwggrg&g:%{’lgction group 8b, in accordance with

the situation (e.glrgté/%%,] the installed location, the_ importance) and/or actual current conditions (the
5 frequency of pfOBiEHh JLeTiHRRBCen E5 SBARNIRLPh S BwRRet AbHaR s car daeaEethe trap
diagnosis result mfbemdvidowmaollected in the initial operations. This decision is to be made in a
“comprehensive” manneg;with tgkingd jderation a r rs.as ]
frequency (timing), period red_ui‘g% fglri %%?’[g%g{(?n,%k%ggglle%%%ﬁﬂ\}v%r%é%%%%p ?)tﬁec%é%?%%:ion
work cost, the Siqwmw%%@mf%?ﬁgtﬁﬁ@?t%@& %@%P%’Fi/éliﬁﬁ’rﬁﬁéh&hﬁaps 2
can be cafried ositaatiottossd the acthibtotiittbagrbsingferson set the frequency of collecting
device-condition atien. for f , Inaccordance. with the 15sjtuation the
actual conditionquzggof%gﬁgﬁggﬁgo%%?i%%g %e%wn g?ge t‘(—:‘1 e Ug(ircé,g#g 8%8 of the

traps 2 set with $é®fath SphropHAIE fegtaiRcPBRERPAiAlse fBRIBSDeY|I686EN S dliendgwant
diagnosing perseollwitidateiinenhetiier idiegieshgolestion Rillhaaeriable upldtinanppriate
assign those 1as ALy ‘é’%%%%ﬁw%%ﬁfféﬁ%%é%‘%ﬁ%%é% R BRSSO 7.
[0075] FéRher, fspspedectdbe moakepifigisasiabhrofamtisiooste @ﬁeectz“eviteéh@mqr@miﬁg'lfosing
person 2 will thegsexsiuglenerapsNdRRAMBd appropriate for the direct collection to the
' direct collection group 7. _
[0075] Further, for those traps 2 determined inappropriate for the direct

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

25 deemed inappropriate for the indirect collection by the portable unit 4 in the
respect of the work efficiency and assign the rest to the second collection
group 8b basically.

[0076] Further, for those traps 2 set with different frequencies than the
traps 2 set to the direct collection group 7, the diagnosing person will

30 exclude one or some of them deemed inappropriate for the indirect collection
by the central control apparatus 3 in the respect of the facility cost and
assign the rest to the first indirect collection group 8a basically.

[0077] (® The diagnosing person will record the information on the
collection group of each trap 2, as the trap group information, to the

35 management 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
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25 deemed inappropriate for the indirect collection by the portable unit 4 in the respect of the work
“efficiency and assign the rest to the second collection group 8b basically. [0076] Further, for those
traps 2 set with different frequencies than the traps 2 set to the direct collection group 7, the
diagnosing person will 30 exclude one or some of them deemed inappropriate for the indirect

collection by thejgefHsalGaniEeLanpRmiS AU EE3REFR Of 1S daRLDCEORL DG ASSIGRIE rest to
the first indirect collection group 8a basmﬂ(l%/égogél) ngﬁglaﬁ%osmg person \q%!cr cord %he
information on ti?é)gﬁﬁ(%ﬁ% §£G$Pé’f%%é OEMARR SRS AREERIEESH, se o
35management thegvasebdé treportebR3cdmputeleds dyran opesdinn lafterep b deyitzdrd 32 or
the touch pen 33.gadiRproand§iaNe HAER MNP, IR g Banagement database of the
internal hard dis e central coptro] apparatus_3 by copying the information from the
managemént datg%té gﬁe BT&IEL@S%?KB% %3%5%%@&%‘3&89%%5 HIPeERREE S he
portable computdn@ﬂiagﬂmﬂingpnhmimuﬁﬂd)hm@hthwﬁﬁt Sb@fmahﬁanlhﬂts fi)thlarﬁextliauﬁlé set to
the first indirect ?Qém%ioﬂ QrRY R DG o %agm'eefﬂkﬂasg%'éaﬂda fiﬁ%ﬁfé?ﬁ'%@ﬁ&t%ﬂts S

ty to the

therefor in the facili nd for those traps 2 assigned 1 second indjrect collection group 8b,
the diagnosing pE&oh i fheisgucsing Resanondhyinsiddlaheereronmh sHieray ¥nits[6079] (q)
In the process ofheeediagnatiedapdispi’'s repeating the cycles of above-described implementation

of infor ioncqﬂ,@q@n g aperaf ROt ice- ition Jnformati f raps 2 with
using tmollectlng Kits, 3- ,_f%{ri%%% coyg(‘:gf%agec?ff %g%gggéﬁg?%gg?n%%%rsog v@h%fgé%rgd%
additionally the S9R¥6FdfsEdher rpiomeaiation 1é Falo AT SOlREng iARSHMARRH Hteach
trap 2 in the macaljectient tdasabiasieanshditicapaifeniatikceofabb dedpstigevid, ikay thy a
recommended tr ] n ORI iming & ouyse of each. cycle of collegting, the
diagnosing pers@fvﬁ%@ﬁa@%%@ ufgg%éao(f%it o%l oP g:?a%@%%%%éﬁ élee fﬁ%%?gf%lﬁga%%r?ﬁgnvggﬁéd trap 2
with using the mEgsatR Riditrmally the sepsprddetonisme rioematinn and thertusp sirgnnats
computelmf ar?d wsalwilhﬂﬁlmﬁﬁim aﬁmim@peaa@f?@ ﬁﬁ!ﬁlﬁg@?ﬂﬁﬁl@?@lﬁi@é %@%{ﬁp and
selection of the Sul r N ornethe results of these cessary, the
diagnosing pers%#%n&:{}e clt%%r%%%%ggfsgﬁplegﬁﬁﬁ%p%%%éﬁt%5%%05%%%%%%@%&& the collection
group for each tfgg&pir h) At an appropriate timing in the course of each cycle of

collecting, the diagnosing person will analyze the use condition or cause of
‘trouble if any for each managed trap 2 with using the management
20 database in the central control apparatus 3 or the portable computer 4 and
also will determine appropriateness of the collection group set for each trap
and selection of the type suitable therefor. Then, based on the results of
these, if necessary, the diagnosing person may effect some measure for
mmprovement such as changing of the collection group for each trap 2 or

25 improvement of the setting condition of each trap 2.
[0081] [Other Embodiments]

Next, other embodiments of the invention will be described
30 respectively.
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
35 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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25improvement of the setting condition of each trap 2. [0081] [Other Embodiments] Next,
other embodiments of the invention will be described 30respectively. The diagnosing device 22
is not limited to the device used and described in the foregoing embodiment, in which the probe 27
and the ID tag reader 24 are provided as separate components. Instead, as shown in Fig. 7, the

Moanrile, i e e L e e . der 24
eanwhile, in urther embodjiment shown in.Fig. 7, bo sensor 28 a e ID tag reader
are mounted at Eué&égﬂin %dtgkthgl)ﬁroggs E{%ie I%Nf%ﬁ%%gﬁ&%ﬁé"%ﬁe gE}SFurther,
like the one desctibgaosinge derdowi?d ebnbottinremtighisediagndsingegedike 29 fodimectinfiglired to
be capable of bidaaHenalARHBICEHIOPIMED 1B RRHFRUIE BPHRYIR GRNIRIRE SARDSeling wire 35

(or 5wireless commupication means such as infrared compunication means). [0082] In the

foregoing 2mbodiHErt PR TYAR AP TREADE SES YR ORBRER I ITs | Le. the
first stationary uh@082ahdlthétse foregairgienapdinieatartherapiasedxpdainitd having wikarsnt

communicable diggnsagdroniahathaintpstaad (Bl RS CABRAY VR BaxPentemRlpyed.

Or, three or more kinds thereof can be employed, with comrE#n_lcable, istances thereof being set in

accordance withSHE ARG 1 4 €28 ot THRIGRBR AR AT atS B iReudisierapbserpinaitahlyoing
embodiment, thetstaasesx ftaime @ achertineplarylastaadenalyt innehiatniatdhe ippérentagollection
group, thgydevicg; iign 1pinf iop.a I Vi uRjcati e
stationary unit antljﬁg%g}lcent lc ’_n?rlgll%p;?r ra%%% i%ﬁ]&es ﬁg}%%%?g)l% 4@%3%(%%%%% %alt-ﬂ?be
employed a diffe%%ﬁ@ﬁ%&ﬁ%%%ﬁ%ﬂ?@@é\ﬂ’&g@@ digeeardneawH e dndividuak
communication beape2nthhsiatonianyal niteancf sheneaiedicated device or instrument other than

the 20central cofytggPRgr s AL PO, (A0A4 A e sksraing erubatlimey. the

indirect collection group is further divided into the two groups, Inste Is indirect ¢ lg?:_tl n group
can be divided it IEIBh B GRS Bt hromairagcgliastion gream, ithedemsiegenngition
embodinént, therdfveeatsivnotectiaril grtudd Vs tint 2otividaitatiyiubdtavesnstdad staild@rayp can

be further divideg, 3ecaidingdo R NPESAESNSPPLAREILF {RE1D31AA6%: 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
20 central control apparatus 3 or the portable unit 4.
[0084] In the foregoing embodiment, the indirect collection group is further
divided into the two groups. Instead, this indirect collection group can be
divided into three or more groups or not divided at all.
[0085] In the foregoing embodiment, the direction collection group 7 is not
25 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. Any
of a variety of methods can be employed, in accordance with the situation or
30 actual current conditions of the respective managed devices or the condition
or situation of the managing person or the diagnosing person.
[0087] The central control apparatus 3, the portable unit 4, the stationary
units 5, 6 are not limited to those described in the foregoing embodiment,
but can be modified in many ways.
35 [0088] In the foregoing embodiment, the first stationary unit 5 is
comprised of the terminal device 9, the sensor 10 and the relay device 11.
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[0086] The specific method of dividing the number of managed devices into groups is not limited to
these described in the foregoing embodiment. Any of a variety of methods can be employed, in
accordance with the situation or 30actual current conditions of the respective managed devices or
the condition or situation of the managing person or the diagnosing person. [0087] The central

control apparatum%téaa RORRIGILIBitAntBe stationac up Iass%néo@rsqwbﬁ@at@&&ﬂﬂ%%@cnbed
in the foregoing iment IButc n be mooh{r din many. a}s 35% %2‘% eforﬁgﬁg
embodiment, theTl ?a%or?a %ni%lgo% 058?% {3? ﬁifae}g ? ge%@ﬁ ¥ 5%nd the
relay device 11. Cﬁmb&j,Oﬁﬁ|§tﬂmw5seaw@@momm§wmmbeﬂlﬁ)ﬁenﬁﬂpﬁqmﬁﬁn’mmmnab like

the second statigpagycunit 6 or comprised of a plurality of relay devices capable of "stepwise”
communication qu rmlnal device ] Eurther, in the foregqin
embodlmce%t thﬁﬁ% ZE e@d 5??%5 ?ﬁ%ylgﬁa?ﬁ ﬂﬁ%‘&ﬂ%ﬁg 1BeTe &8 c %% %g?y unit 6
is comprised of 2xenpbuyquippegeterninahdesivd 36 stesteddtabisncan baitdhiprisetpoised
sensor-equippedte{nainabee \?h eefﬁiﬁya@%%@@,@f afRsBinel ey ICH A Brig ?%@HJHFt like

the first statlonar% unit 5. Or, nlt can b Ocompr f th termlna evice, Ihe sor and

the relay device 68@6%%%8?’ F‘?ﬁ ?ﬁlﬁ‘?eafb é’gﬁ‘? W&Slﬂ’f tat'?‘?éml%%]s ‘Fﬁlned an
exemplary arrangaﬁansmwshelqkert‘dmeﬁmﬁ dtetcorapyisedtoba pOrakbhe comiputer 28 and a

diagnosing dew%%:%%ﬁé@d%ﬁ%@%%%%ﬁ@ﬂ@mﬁmmm atip dipgrosing device 22
only. 15 [0091] & (re??m @odjment there w. @%ﬂ gxplalned anz mplary afrangement
wherein the mooPQ Me fatioh BRERNStHE patnaent nEPRTS fvas
stationary unit 5 expddintdean thaqonpkre anitthgemdhe seberdstationpoytabiet andtwiteless

communication é&%?ea &ﬁHE%QHBﬁt@?&Q%M ed famBYRIEAlons. 29(099akIythe
foregoing embod men re was ex ned an exemplary arrangement wherein the steam’traps 2
are the devices %é’ﬁimi&? SSRIRRLRRTkf GRGIIASEPIBG de¥I6E AraBlement interest

can be vifious kﬁﬁﬂgldf Valvis: thirkgoing resboidignesichthes: etas 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 facilities that include many devices or
instruments using electricity, gas, ete.

[0094] The diagnosing device 22-is not limited to the one described in the
foregoing embodiment that is configured to detect ultrasonic oscillation and
temperature of the outer surface of a device by an operation of contacting

30 the outer surface of the device. Instead, the diagnosing device 22 can be
configured to detect ultrasonic oscillation by an operation of orienting such
ultrasonic detecting means as a directional microphone to a posture toward
the outer surface of the device (an example of ultrasonic oscillation detecting
posture) for detecting the ultrasonic oscillation generated from the device

35 (an example of detecting operation).

[0095] In the foregoing embodiment, there was explained an exemplary
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[0093] The present invention is applicable not only to the facility using 25steam, but also to various
kinds of facilities that include many devices or instruments using electricity, gas, etc. [0094] The
diagnosing device 22 is not limited to the one described in the foregoing embodiment that is
configured to detect ultrasonic oscillation and temperature of the outer surface of a device by an

operation of contaetingaadhe wHigkivHiasdiRidnesdiesningiand 2theslingngsino e, 22 can
be configured to (ﬁgtectslilxlltrasgnsignos j g&%n l:I)y ﬁ[ﬁ og_reratio(f1 of. orientingc;%,a(l;ch ultr, sog’c gﬁ%;ecting
means as a direC |o%%?m|§rgpﬁone' toa pogfaure owarg the 8’&9{:}?%&?& SPHTEHaviE e(:a xample
of ultrasonic oschiagay deheningrpentareyibityldhaninhatdiagnesimg oeswiatiéPrgtmieratedrfrom the
device 35(an exg@wiMey dptacinegopaiatendQIOP] 1y thectarpaaing arbdimantHbrie was
explainedgan exemdpla_r .aran ement wherein the dividing of many traps 2 into groups is done by
a diagnosing per%rorlll. oweve s ﬁ?%%ﬁp 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 stprgsdbaERIA; Qgﬁtgividing program. Industrial Applicability [0096] The
present invention can be suitably and advantageously used for 10management of a great number
of devices installed in a factory or plant. Description of Reference Marks/Numerals [0097] 2 device

to be managed 186968ntfhe predatppaention gathblewitibly stafondvsmiagefvslystasesntn unit

10 management of a great number of devices installed in a factory or plant.
Description of Reference Marks/Numerals

[0097] 2 device to be managed
15 3 central control apparatus
portable unit
stationary unit, first stationary unit

stationary unit, second stationary unit

N O Ut A

direct collection group
20 8a indirect collection group, first indirect collection group
8b indirect collection group, second indirect collection group
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6 stationary unit, second stationary unit 7 direct collection group 208a indirect collection group, first
indirect collection group 8h indirect collection group, second indirect collection group Claims
[claim 1] A device-condition information collecting method for collecting device-condition
information of each of a number of devices to be 5Smanaged, wherein the number of devices to
be managed are divided between a direct collectioggigs comprised of some managed devices
whose device-condition information are collected by detecting operation by a portable unit for
device condition detection on each of the managed devices 10 and an indirect collection group

comprised of the other nidlatged]devitedenisonwuidition-dofuitmvinioenileitinaranethedtdorby a
communication bgiyeanLashideviriaicha Saianadn T kdiIPepatiiens.caalieiidgigrting the

device-cogdition information of the device. 15[claim 2]The device-condition information collecting
method accordin%l?g%%l 1, wherein the managed devices belonging in the indirect collection
group are further dividedvhegearfitheinsinebeivof dslidctiot poumnageskbateitadeshbetwreénfarmation

are collected by figeepmglideisaHon Rl BRI 0BRN K 2Rtk NG SEN RV ARl QL ARRATatus
and a second 20indirect C(a]!gictio%%‘rou whose device-condition information are collected by
communication tégt\'ﬂéeeﬁog Ut %Weﬁﬂﬂrén%rgaﬁﬁ’ e QYinfC RFARR 3PRSEAN SR ¥ oAdition
“information colleparighmethut farcdediog tondition2devbetioin ¢heeavhtob theomanisgedietinther steps

of. 25setiipg fre%ﬁ%%@i@&tiam%gﬁ@sfﬁp@Qiﬂgﬂga@%%ﬂeno%‘f%aﬂagaa RAAREY of
devices to be managed;, . setting the managed devices to be mcéu%ed in the direct collection
group from thos& a&@&ﬁ%@%‘gﬂ%inﬁgwo&l%‘aiﬁﬁ‘?ﬁﬁ ney st oEPTRicRHon

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

20 indirect 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:
25 setting frequency of collecting the device-condition information on
each of the number of devices to be managed;
setting the managed devices to be included in the direct collection
group from those managed devices having a same collection frequency set
thereon; and
30 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.

[claim 4] The device-condition information collecting method

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

determining, for each of those managed devices having a same
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30setting all or some of the managed devices having different collection frequency than the
‘managed devices set for the direct collection group, as the devices to be included in the first
indirect collection group. [claim 4]The device-condition information collecting method 35according
to claim 3, wherein the method comprises the further steps of determining, for each of those

managed devicegdlieviigha Segieensilegiontiapenayisahitieran, qhaihebiieaigcheoligstion of
the deV|ce-cond|tdeilcrét%(r)r%ia_{ on usin theciggrtable L%}It IS appropriate.therefor or nottﬁ!zendgsettlng

some or all of the manage (fec\’/xllces Slermined troe 58 ri%?étfbsr%ﬁgraﬁg&tgo EHOH to the

direct collection §roaptvailid setting some or all of the managed devices determined to be not
appropriate for the direct:gpiiagtian.in the seropdl indireshrabeaticRArRYPEEBIRRIA to be

device-condition informatign collegting,Kit f rl@ge 0in meﬁﬁo .of oll(gﬁ:éir%g device-condition
information of eaac?lpg?%rﬁ%%gglfo 83\%’58% t§ Rl dOGHERERt (R BFEE. While
portable unit for dettige sontitioratiat thie m ame gestdéieces ddteimyinad 4b lbeaiaoipptivny i

device-condition fefeHB AR fTQNREER 16 BRNAYEAIRISR R ARk RIRperation 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 apparatudaapatiib of colldcdevitheaelitercimitimation collecting kit for use

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

wherein the kit comprises:

a portable unit for device-condition detection, the portable unit
being capable of collecting the device-condition information from each

15 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

a central control apparatus capable of collecting the device-condition

20 information 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,

25 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 thereon; and

a stationary unit disposed to be capable of detecting the

30 device-condition information of the managed device, the stationary unit
being capable of wirelessly communicating the device-condition information;
wherein said portable unit is configured to be capable of collecting
the device-condition information by wirelessly communicating with the
stationary unit.
35
[claim 7] A device-condition information collecting kit for use
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20information by communicating with the stationary unit. [claim 61A device-condition information
collecting kit for use in a method of collecting device-condition information of each of a number of
devices to be managed, 25wherein the kit comprises: a portable unit for device-condition
detection, the portable unit being capable of collecting the device-condition information from each

managed deviceih arigierdintconesatienihessedndisha HAARAHNIF Sisposes tahssapable of

detecting the BO%Vi%géc%}geit{gn igf%r ation of the managed device, the stationary uni_t being
capable of Wireless‘@ communlcaal%n% e device-condition information; wherein said portable
unit is configured to be capaptendheokcimgrhisasevice-condition information by wirelessly
communicating with the gtafippaleUnkiSIdeIAR A eaeYigeF eRdtiab i faraaer golecting kit for
use ina rgetho%of collecti dev'ce-ﬁontditio f'&nfo%natio_n of ﬁgch of ng numper of. devices.to be
managed, whereld The KRBhToriSe Lo ectng, Kac, daxce saB AR AR FRR o e

portable unit Sbeirresedisievatebiiectatethingoviersmtondhiereimformation from each managed
device by a detecting opgraligfidhgigonunit iSkuieRavUNkdishBasH: todre gaRRbiROf gRtecting

the device-condi%on. inform gion af the manage vice, the %S:t'onary L{lﬂit b%w}:g capable %f
wirelessly commUnEatin P TBASB A Dnaarshfgvice, the stationary uni

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 aid portable unit is configured to be capable of collecting
15 the device-condition information detected by the stationary unit by

wirelessly communicating with the stationary unit.

[claim 8] The device-condition information collecting kit

according to claim 7, wherein said stationary unit includes a first stationary

20 unit for wireless communication with said central control apparatus and a

second stationary unit for wireless communication with said portable unit,

said second stationary unit having a shorter wireless communicable
distance than said first stationary unit.

25 [claim 9] The device-condition information collecting kit for
use in the method according to any one of claims 2-4, wherein the kit
comprises said portable unit, said stationary unit and said central control

apparatus.

30 [claim 10] The device-condition information collecting kit
according to claim 9, wherein said portable unit is configured to be capable
of collecting also the device-condition information of the managed devices of
the first indirect collection group via the wireless communication with the
stationary units operatively connected to these managed devices of the first

35 indirect collection group.
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a central control apparatus capable of collecting the device-condition information detected by the
stationary unit by wirelessly communicating with this stationary unit; wherein aid portable
unit is configured to be capable of collecting 15the device-condition information detected by the
stationary unit by wirelessly communicating with the stationary unit. [claim 8]The device-condition

information collecting kit ptgRAding to claime’, dieeeiRsdirisiationpprMmibinCliiRe @l stigiationary
20 unit for wireless communication. with, said. central control apparatus and a secongd stationary unit
for wireless comAui erﬁ%llgr% Wi ﬁ%%ln% Oﬁ& aB’Yg‘ %%Ps%%%cﬁ?ﬁfﬁ%%@%ﬁaﬁwr%%@ﬁ&ter
wireless commurtkmertidiensaithand dieficenstaligvatydnprsictais the Hieviseicensbtidition

information colleglifsgih fRmUISE thetlae-8ee BT AGEATSHIULD B RRSIGRIRD A -thiviRseipthe kit
comprises.said pgrtable unit, said stationgry unit and sajd cengral contral.apparafus. 30&%&

10]The deﬁce-cg%rcﬁ%n |ﬁ%0’f%?8% cé’ﬁlaé%f %?Bgcﬁaéi 6%5%\2\%‘33,. gﬁlﬁ%%‘& tS’Ig] unit is
configured to be Bpabrenst dolléxsihcellsstion daviep-canditostimtot rakitigetbéthia rmastaged devices
of the first indiregeabacte Qﬁ&oﬁmﬁﬁl@ﬁrﬁ‘trﬁk%%f?%@%Pﬁg@&ﬁ&!ﬂtﬁf{@ﬁ&t@éi&@ﬂycmﬁl |
operatively connected t(% these managed devices of the first 35indirect collection group. [claim
11]The device-cEREFEH Wrormation collecting kit according to claim 9 or 10, wherein via the
wireless communication between the portable unit and the central control apparatus, the
device-condition information of the direct collection group, the device-condition information 5 of the
first indirect collection group and the device-condition information of the second indirect collection

group can be stored altogether in a storing section of said portable unit and/or a storing section of
said central control apparatus.
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