SPECIFICATION Title of the Invention Method of Collecting Device-Condition Information And
Device-Condition Information Collecting Kit Used Therefor Technical Field EO001.] 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 isypregEgeRgisgabnormal 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, 20nTEitie of e dnatei@lias fellows are known. (1) Direct collection method: By a
contacting operation (an example of detecting operation) of a compact information collecting unit
having assensmémﬁeasmwﬁ@omﬂjaﬂmuaﬁdﬁﬂﬁmmrma BRwacdarsiaea of a steam trap

(an example diifaposabte0dnicngHyioe edTifipeford 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

correspondencf aith e:ﬁ%p égaam trap, there is provided a stationary information collecting unit 30
having a sensar for ge ectllng ultrasonic oscillation and temperature of the outer surface of steam trap,

the collecting J8RGKing Bot irmreaat: wvewtionutelaiefate o techrigne &y cepllagbinging thereto,
s S ot st s g
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e.g. valve devices represented by steam traps, fluid handling devices
rvepresented by pumps, ete.) (e.g. information relating to whether the device
is under normal or abnormal condition, or information relating to a
15 temperature for use in such assessment, ete.)

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).



[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 1.00bject 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 n r of steam traps installed 'Ti a factory (i.e. a detecting operation using an
information collectingF ﬁﬁ%‘ﬁ\? Specause of the nature of 15the device management, it is

difficult to implemdratentPommaendstiming and with appropriate frequency, a one-time operation mode
mobiliznag group ghiigrmatieneotiReingareraensigsahiainng Aeviaa P EHON HBPTALG
accurately reflecti Fﬁ?condi ion g ual situations of the respective steam traps. Hence, the
method would reqdi 8%95&??8?@5 ggé@é?t number of information collecting persons for collecting
device-condition informatidtatinis Prevmetnsd 2eihapaokeéfidibntiartiead sPettmf tAppiicetzond costs
required for informatign cR{a6tQAH, #9851y 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 comBuminatiprofahiifinidation, 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 sti\*te of the art, the principal object of the present invention is to

provide a. vice-COMNaRtorPiIAD AR MetRReAt®hod capable of collecting accurate
device-condition irl@0edtHoveéeenumibkr thieddiices dolleetivanagehbidh desefflmidnirm@nrgoas, well as a

device-condition infrmatan, Ge A REHEE B o e RGHBY SR AN SenH ¥Ing e Phiect
the number of steam traps installed in a factory (i.e. a detecting operation
using an information collecting unit). Moreover, because of the nature of

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

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



[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@@¥ides Wheaditevite-dbadifiostintbaratterizirgcdietize [vf atbenpreseavation
between each of thﬁ%ﬂ%ﬁag%ﬁéviﬁeiﬁﬂﬁﬁétaé'OH@WCB‘H&H{EH%G%{E%@%%M&Q{ECUng the

device-condition information of the device, [Q0081 h the bove-described,characteri ture,
the managed 16 QUBEL B B TIE G IeEs AL AL PO B AT
collection grdup ordammMdlmanagﬂdchbmmmﬂmﬁbemgﬂhmntedmm&ﬂtdlrect collection group

on which the indirect colleqlionygeihads dBaleeptee-Khsseircnt hepamenastiils mamploy
whichever collection ﬁ;}ethod to suit the partlgul r situation (e. F%/’HP mst&%gﬁ ocation, 2 the

importance) of eactPoPTHS M RIPADPBRIISES ShioimE s BrEAOREEBNncy of
trouble occurrencejrtfiepatiabiity cﬂﬂmtdﬂd)pctatamﬁng)opnrau]dmhyg e cdlécenit fditiemicgormation

of each managed giyisfiohientioliimasauraleis cerrond ot niodBaian alicdpanidruipes o be
managed collected in an efficient manner. 2 09] Accordlng to second characterlzmg
feature of t pres@?ﬁ‘?ﬁ%ﬁtloﬁrmcwmﬁ'ﬁ% é’t‘? n‘fgd’ ﬁﬁ'boﬁ&ﬂﬁ@ﬂﬁi fiREVAPRS 2 TRSMg
feature, the madayid-denititsbeiofogingtivthetadiaitaete biyon qrammans datibar bidvideshinto a
first indirection colleglipRrpuR WASE 3P YRVIESCoRG! H%ﬁ%%?ﬂﬂﬁt%%ﬁ&é@%%%& %ble

communication bet\geen the statlonary unit and the central contrgl apparatus and a second indirect

collection group wib&E IFABHHeR Anlerreation&f the d8Mkfunication between said
stationary unit and[ﬁﬂ(@Bﬂ)ortW:ﬂh utlit [Bbawet delsatiise dcchadingeidAne afeavarde ttith edaaagagement,

the 35mangged de&’é%?ée@%ﬁ%“&i@ﬂi&&%%%‘i@&&&%%@%%l?&& s de o i

indirection collection group that do not requwe at al carr ing operatlon er contr operations
of the portable uniCBYesideneBimy sarsuhich dhe - onethnsh i§iguplementedip@dnly a

small amount of opkatiadsrbyt thelleetion é@bﬁprrmngsmcchadmag-ébe adlsatindevickod Herefore,
e R R S R,
information. of the $ABARRRIBEaste sHibshapdaticalan sianadiamh %r’@’ﬁméﬁ# Heationgo111
According gothe thil@ dhagasterizi) dofeaidte of fir pieseatcDidvetomhite isawstfemadntnode of
embodying the Sec%ﬁ(&ltlons 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



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 collectian 20grqup, as the
devices to be nclUGEATRESRTEE T E: GHBER GRS PRSI0 A PR I HEVe RoZeribed
charactering featuoli¢dingvivasasf eveldirsetasl eedoreerovieatmsaeetadthatrenuixe wiakyaged
devices set with a sanE aoleEHORITSHIABLSTHERFe iR RS LARYRES oIE dpiRERANRN RRllecting

operation by a. collectin san can_be done at a time 25 a same wotk.day/period in gn efficient
anner Wit this RORRASEI o DOt BRI AR B RARCE LORAA PR g
operation cah be atgbvEdqueocy 3f troeletaitpnirersettinglofrchizetigreatfivigoriacea be thene
approg,riagely, sucffﬁﬁagﬁmféfaﬁemiﬂegrbeggﬁﬁ%y ¥gar ﬁi%ce{}%%?%vﬁfédrl]%@ﬁi&?dk!ﬁg t;me,
every fixed time of the. day, or full.time (or nearly ccording to the fousth characterizing feature
of the present inve ?ﬂqe\%/ﬁ‘i]é\tﬁ%na"ﬂ? ?&9%8&@&‘ é’rﬁﬂ%&?ﬁn@%ﬂé%ﬁﬂ% ﬁrﬁ%ﬁ@?@é’[ure, the
method comprisesahevertheosieffaéB5aetenetining, for each of those managed devices having a

same collection fremgATy SREIBFIGAY. WhetRerHied eeheRHSSUANL O kAR A e ScRENPINQBNt
information_ysing tp.e portable upit js appropriate therefor or pot an setting some or all of the
managed deVices HYERHRRd fBﬂ']@ pBtogtial e dil’gefiéollgf:ti&ﬁ“g&oﬁ%re oIREEBA group

while setting somechaedlctétiring fewtyed, devices determined to be not appropriate for the direct
collection to the second. irwé%%gﬁgg%mgé&ﬂg%gyiglgeggeoq}.bove-described arrangement, for

each of the managed devices set with a same collection frequency, determination is made whether the
direct collection is appropr?&@%i%?ﬂr‘l&}l%t?fﬁ%]&‘gﬂ&gn@ée device-condition information on

each of the number of devices to be managed;

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.

[0018] 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



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 coIIecting person. With
this, even greater rovem t in the efficiency of the t'gewce -conditign collecting oper tion can be
achieved, [00161 /&Té@zﬁ% HAB HRTERAFRTSH IR e RAE SRk ST S ARORRAGH thrErlR
provided a device-qnndtﬁlandnformatlon collecting kit, characterized in that: 20a device-condition

information collecting kit fcgeyﬁﬁén &)fﬁéﬂlﬁ‘déﬂ c@lqﬂénglfgql\ﬁ %@‘QCML%B 'H@M&H%@%@ of a

number of devices to be managed, cterized in that: the kit comprises: . a portable unit for
device-condition dBRRHBRAHE 196t ‘EH?F elpanie &h@oﬁé’fﬁﬁﬁgcﬂ}@ BHRRC SXBWR FTdHLe
information from esettimaraneddelicd ﬂgﬁanmtagadglmpeeatdeneﬂmmed to be acttappnapyiatut

disposed to be caquﬁg@%t&c&m&pﬁ]g@glﬁ?e%g f&ﬁ)&ﬁ #P%at y aged device, the

stationary unit belrﬁca able qf communicating the eV|ce condition, info n; and 30 a central

control apparatus le OFLBIERRiRPRYE" desreibed ramanersRtation 8960 rﬁbﬁi?éﬁ‘ﬁﬁ@gﬁﬁ]th the
stationary unit, [OOdasaidééthgéhevatmhvexdm&eﬁlﬁcﬁngeﬁeqﬁdh@md@e@eﬁﬂ@ﬁmsiarm&&ied into

at least two kinds gh&ggh% ﬁg&l%%% cloggc HI{S %Q&Q#é@@, &tl}ﬁ g&%&g&gctlon

method is implemented an rect ectlo p on w e n reét collection method is
implement&d. Thef&hesueh etRraRinatian)d %&Smm HodPranationhe

particular situationctdlectiyige pisiatiedecatiom the impollanes) @tﬁaﬁbmftﬂwmﬁnmgeh&es and
the actual current 89&@53 ?&e&fv(l&ga%&%%n %Wﬁr%% CUIrRn ei'oﬁhglg obggll{;t %h
e 0 nce

occurrence) for co ectlng t vice-condition information o eac mana eVICG

accurate 5dewce-@8ﬁ‘%ﬁ§i’6‘t&ﬁﬂﬁ¥ﬁ5@é‘n}6f trhe ninlymatieasod) et ingrpgrear andcthe 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



collected in an efficient manner. [00181 According to the sixth characterizing feature of the present

invention, there is provided a device-condition collecting Kkit, 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 af collecting the device-condijtio
farmaton from oeh HAENANEE SO0y & D LR Lr G Po e SO o GhGAGy uni
disposed to be capébhe o tsteeding tire slevit theomditialhcimfrantatindisiahe theread éitadaetey; the

stationary unit beigg ﬁ@ﬁﬁt&%&éﬁf}@i@asd}i&[ﬁ puticatine:BaKle visa IR AIBBlR Hwherein
said portable unit Fz%:‘é)ﬁrgl ur%ij to be capabl formation by

e of collecting 20th vice-cqndition
wirelessly commuAEaERSGRIHAR SAERARPArit F062 P ORBRIHEEE e HERAE B ASHBaRent, the
managed dévices dgweickvidediimn. anlastationkintishel coleytideviperips, he nradgedt colldetion group
on which the direct gollectiqn mietasis.implemgnted and the indirect 26 collection group on which the

indirect collection methqd is.implemented. Therefore, it becomes, possible to employ whichever
collection method gSﬁ the FEREr Eﬁ’tu‘iﬁ)ns@t& t@%%‘f%%ﬁé‘&ﬂo?%@ﬁ?t itH5orRARof each of

the managed devioesahidnh ehectus provetddantdivivesctnelitoh( feipetgyldt.trouble occurrence, the
probability of trouble occugepceldonfaliachng fiesQ:0R icRCarditap Bionmatien of sy managed

device. Hence, the accurate device-condition information of the many devices tqQ be managed can be
collected ift@n efﬁe@ﬁpmHewcemfs&eeaiamatawés%ht T S RARER D Ot
present invention, iivregsd)chadectarthedide-tinatdition information collecting kit, 35characterized in
that: a device-condition i”ﬁé‘ﬁ@%ﬂrﬁﬁ“ﬁ%@g kit for use in a method of

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 umit
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



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 m d device, the stationagy unit. _ being.capable of wirelessly. communicating
the device-conditio(ljwéa}g‘?ack)gr]?nl%t(lic%)ar‘{;1 chlrll_ El?nau?[é&/ﬁﬂleﬁ%%%t?gFg%)%g?a?ursmcné%gﬁI?fcate (%‘fﬁasc‘f%erhe
device-condition infBARBEeH Gb?é"étégrwmsﬂéﬁﬁnary unit by wirelessly communicating with this

stationary unit; wherelneSaitlcpaifiesunit is configured to be capable of collecting 15 the

device-condition information det d by the.stationary unit.by vvifelessly communicating with the
stationary unit. 10021] Witﬁtﬁglgcéﬁ\?em‘%élspcerfl re§ %ﬁ%%ﬁ%rrlnéé%ﬁhee#ﬁgﬁg%bérﬂoee\ﬁgle%s?gfrl%g H'II\]IJIEed into

at least two Rinds dTedBRecaBAR)roBEscallectinayither deleticpngibion oinformenting direry @stdction
method is implementeshasd deeitdbPat &0 ipe:@rasR R Mbigh the indirect collection method is

implemented. Therefore, it becomes possible, to employ,whichever collection od,to suit the
particular situation (e.g. tyr?e, ﬁ% é?ﬁ%%cgﬁ(l)%, fﬁ%‘fﬂ%ﬁvgrtgﬂceﬁeof %a&)(ﬁi%f tt?gn r%hrtl cﬁgbgd es and
the actual current onen dhpso infemmeion oftidebimaceged teyithe thetubtionariroutte
occurrence) for coliretp@ABanie sBvearsU KRR INRANANRR (HCRSh W anagR (b AeNBemgRAE: the

accurate d%ice-cond'tion information of the many devices to be managed can be collected in an
efficient manner. | ] Further, the managed devices belonging in the indirect collection group are
further divided into a first irdieadttahconliedtmppgradpsiapableof dleetingthe ditvheaeoyidijioperation

and other control qpesationsa’ Haedaitpble tt Ry aGRlscIRgPEySA-eRdasesRAIRdiER £ollection
group that require on g@m Ilfmount of .gperations by the person fbr carrying and controlling the
portable device. T s%& ?ﬁ@ﬁn bse managed devices that suffer high frequency of trouble

occurrence a ndior have grebermportadgortatile finsitingliconfigulitedtianhgroapadnel dheoHeotiags of
collecting the deviggLORSNEAN dRAIRSNOMR6th: RGN 2GELASYICES CoP&tationary 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



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 haﬂ\i/in a shorter wireless communicable distance than said fi.rst stationary unit.

10[0024]With the aBovE A8 B STSRGRME SECHRERSH P he device-condition information of the
second collection JR3Larsectdingetiedihelpigitthmdveraeerishtse featvablelinbee rrasnd, i.e.
toward the second;siationehy UpihaRd 34 the 2i0¢. thiskecend stationansunhcardhrgHnit which
is less costly and cgnsumes.less power than the first 15 stationary unit. Hence, even further
improvement in th&%ﬁ@%ﬁ%&ﬁ%aa‘éﬁce-condition information collection is made possible. [0025]
According tdthe ninth chassdtbibatipfeawrerdt thechrdser ifivehtidatitheny isipibvickeavireless
device-condition indgrmatiofn-seleCHRURII L HEG It dRG AP MIReacRRdiiaM R osmANAR SoURSIRY
method according to 20gny one of the second thrqugh faurth characterizing fe ture??@?]escrlb d above,
the kit being charaPiHiz& iNHRIESS CoRRHRISRIRTR uEﬁoS (RAELRRE St and

said central controbtgiparatysufit el itgtathleorbnveadeses vod muangdiechsttheeidzagsaidievices
are 25 divided int%ﬂ%ﬁi%gﬁqgﬁ@f collection groups, is. the direct collection group on which the

direct collection method.Js im ented and the jndirect collection group on which the indirect
collection rﬁgthod ﬁso%ﬁjemeﬁﬁ LT ?ef@'}%{vl?'é@éﬁﬁ@po%’giﬁﬁgmblo ARt eP oﬂ%ﬁion
method to suit the dewihmtmmdttiaﬁoinfergmm inistidite ddocatooylibetiomp grioume edaaf daciB@@ of the
managed devices apd fhe.actialie U ant CoROIP R G ESab (T S ANENEY AR M ORGHER Ehe the

probability of trouble occurrence) for collecting the device-condition information of each managed

device, in the resp&2tenst taldenarRHENGARA Alithm LR Haver G ifreraA SALORTY HBIE SA8ction
work efficiency, théealeatidh whikhcast)ldhe systbmidelicercoshestdekteposer 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 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: _
the kit comprises said portable unit, said stationary unit and said
central control apparatus.
[0026] With the above-described arrangement, the managed devices are
25 divided into at least two kinds of collection groups, i.e. the direct collection
group on which the direct collection method is implemented and the indirect
collection group on which the indirect collection method is implemented.
Therefore, it becomes possible to employ whichever collection method to suit
the particular situation (e.g. type, installed location, the importance) of each
30 of the managed devices and the actual current conditions thereof (frequency
of trouble occurrence, the probability of trouble occurrence) for collecting the
device-condition information of each managed device, in the respects of
collection frequency (timing), period required for collection, the collection
work efficiency, the collection work cost, the system/device cost, etc. Hence,
35 the accurate device-condition information of the many devices to be

managed can be collected in an efficient manner.



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 requir Jg' a m%il amgunt of operations by the person.for cartying and controlling the
portable device. Trfgggf re,1§ y g?gﬂi}‘?g‘?r?&%ﬁﬁaﬁ%‘&@ﬁgd%a&%%ﬁ&%gﬁ‘f%c‘fﬂﬁe?ﬁ% 8 trouble
occurrence anchorgiene gre anitheardinstedoitie firkrsndivdizecdiincudleciionen thetploawds of
collecting the deviggfansitignanfermeatinnof @ﬁe%f&g%%@%ﬁéﬁ €8Atks] HigshauifinRe even

more efficient manner, [00281.According to the tenth characterizing.featyre of t resent invention,
hion 1 & preferr e HIGHI GV Bl BBy U AR PO A0 T e L ot B P
configured tb be cdbabreatizslienting sisethemswdvideperaitos bfotheatiorsotf ther naeriggd devices

of the first indirect gaHecipmgIA4R v&gwe?lmgﬁgs §epFBUNICRHOR L t stggg%méjr\jh%weratively
connected to these manaf%i deV|ce?a;)ft g_%%stﬁdgfﬁt collection,group. [00291 With the
above-described aPtaRG8RTeAE AL ATAY TEHEE &R ﬁ%’&ﬂh%f%%&& OFBFLERCE AP Yhe central
control apparatus (eaye tgeeatdinendance $e¢hﬂtﬁ,rsjtdl)da'mdbccﬂiecsi0mg'wupf_ahd,imherpra_tiesscollgcting
person (e...g, the iR AL eHE QAL B AR N RS SRS a@@a@%ﬁﬁgéammwmavon

collecting qperation, etc.), for some or all of the@ana ed devices of the first indirect collection group,

the device-conditidietiution REeh Lorp & T5itdBanRShe wireless communication between the
respective stationdf088lts ahetdhdipgrttbléhiin tentHOoBa}texiniing fosherelefente chersmeérizing

feature of the presgiJpMeRtionWNiCy 5aRrRIaE S BFERp YRR RS0 K20
characterizing featyre,  via the wireleSs communication between the portable unit and the central
control apparatus, W&vice-condition information of the direct collection group, the device-condition
information of the first indisadt quiletatide gnit 5 aodfiperdéicdeongitldn infooiledttbngobldrethecond
ndect 35ggllectoBoIaNR. GNkYG IRisrhAliRge GE LI A shalpa Rt el iR PaaP s HINand/or a
storing section of said ce,n(t)ral. contrg a%para_tus. [OOSE%/%&%%Q above-describe arranger_r%ent, with

the wireless collection group via the wireless communication with the stationary units

operatively connected to these managed devices of the first indirect
collection group.
[0029] With the above-described arrangement, according to the situation
20 of the managing person and/or the central control apparatus (e.g. the
maintenance, security, etc.) and/or the situation of the information
collecting person (e.g. the number of the information collecting persons, the
work efficiency of the information collecting operation, etc.), for some or all
of the managed devices of the first indirect collection group, the
25 device-condition 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.



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 perspecti g'ﬁw skey¥ing énogogé%g%ﬁigéh [ngrélg%&éggmggm}str%iog,ﬂjagggm of a
second indirect collection group, 15[Fig. 6] a diagram showing a mode &f displaying of graphic image
of facility layout, af@MmBigaPR Perdgertiie wevtedha Wi apme %F?élﬁiﬁ%&%é éSodiment.
20Modes of Embodyittgahieative ofiohd deszkFignditbavisfarmatiageidind sygiertivusingdaged
device-condition in&m M%@%ﬂ%ﬁ éggf&llecting device-condition information for device
management on- each or a great number of steam traps 2 ("traps"” 25hereinafter) disposed in
distribution Within a facility 1, such as a factory or

Brief Description of the Drawings

[0032] [Fig. 1] a systém construction diagram of a facility,
[Fig. 2] a system construction diagram of a first indirect collection

10 group,
[Fig. 8] 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.

20 Modes 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”
25 hereinafter) disposed in distribution within a facility 1, such as a factory or
plant using steam.
[0034] The collecting kit includes a central control apparatus 3, a portable
unit 4 for device-condition information collection, capable of collecting
device-condition information of each trap 2 by a detecting operation thereon,
30 and a plurality of first and second stationary units 5, 6 that can be disposed
to be capable of detecting device-condition information of each trap 2 and
that are capable of wirelessly communicating the detected device-condition

information.
[0035] And, with this system, the respective ones of many traps 2 are
35 divided into a direction collection group 7 whose device-condition

information are collected by a detecting operation by the portable unit 4 on
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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 wireles%xc%onefg ni ag%tg%d%gﬂg%dggf%ggﬂd%él'nfwﬂéggoaeﬁgg%%ﬁhﬁ@ with this
system, the respective ones of many traps 2_are 35divided into-a difection collection group 7 whose
device-condition in%f?ﬁﬁ%ﬁﬁoﬁreaé'éllé’@@@g VR tRHISLED cFARER HYREPbr |eARBISN o8 ach trap
2 and an indirect cetigentionigeaitniviode ileVioetconditierminfatatitangrachastédipoviéless

communication (a Unication) with.the fir: tati units 5, 6 disposed
to be capable of drbtg)é% g ig%%%%%ﬁ%%%rgﬁ]%?ﬁ eac tr%&?(%g%?f% %&%‘Eﬁg}r%her, for the traps 2
belonging in%he in oﬁ@éﬁbﬁrgf@ﬁ|§,hﬂ1é’é@ﬁé’p?@%@ﬂ&ﬁ@eiﬂﬁﬁéﬁ?ﬁ&@pﬁﬁ%ﬁ@@%oIIection
group 8a whose delies: agagiiondnéofmalion aieideadlceted &ifinvirelehseeorulloetatiendigivéaen the
first stationary unit spegtively corresponding.thereto and the central trol apparat and a
%vﬁ]({Se GHYelY 88 \?r)?)n d]ﬂform 1% coiﬁec%é)& Vi Gvar%ﬁe%s
0 bW e

LT - al . are, .
second 10 indirect collection group ose ewce-conélltlon_lnforma lon, are collected via wireless

communication befRBERYRECaEEBN dhsErieRTAry thAits Brré spretiagaoriaBiending taereedierly the
portable unit 4 [0038hRehekiiadothasstel4he ks siatiphRLHIILD apShewn 31 dnd. 2, dbeouAit
includes a teyminal device 9 municating.infgrmation with the.15 central control a atus,3 via
wireless coﬁmunié&%ﬁ‘%?@%@m%ﬁ%ﬁiggf %?%a(g Fe?pc%ne?ﬁ%oél r’é%)};%g(\%/}gg ﬁéz%éggc ?g‘posed at
a location where tH8avifgiselesonsammeadentioatweelvens fithestatienndy sheitlonsd tHetiéntfal control
apparatus 3 can begspastiteip R iRrenratiie g ihe théhp sk saipiesence of an obstacle, etc.
In the figure, num 2Q, denotes a leading 'wire.which interconnects.the terminal deyice,9 and the
sensor 10. [OOSS]mgér‘ml_ ?’8‘&%&? §aﬁ1 S%ﬁﬁ?gﬁéﬁo%ﬁﬁ%%ﬁe%%gﬁsﬁ P&[ﬁ’t gje_%\;{lS‘r?zﬂsing a
digital processor, dh@malggiiadesectrminalhdeiged 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
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..
[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, i.e. an
oscillation/temperature sensor, an oscillation sensor and a temperature
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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 40 g1 the;sel frechiency .0, eve gayhour pLINE day, Mlline arhearly ful-ime)
and effects digital processing on the mputied sensor informration and transmits the processe

information to the Beessbritfolappieaast 30aad efistheseeitsmdtindsoisintormianed frodthe central
control apparatus gsa3BANAsTER seRSBER IS, 1h e Ase R adtktethkidEialihemtdaan

oscillationitemperalttu-et ensqr Ez%snooscil etio senﬁ?rtand a ere%ture en%?r, Henceideg nding on
e.g. the type of eac'ﬁ‘trapez andran e 10" Be rﬁ%%aaelg%r Moriitored 28ne’of 1856 three kinds is
employed. Fhe oscilRstiepirendbdeatiafosnssionbofiguicaperasvaet ofrdbititrpoRitéanether the
ultrasonic level osgitiatigNeof #fe tthp 2 (asvexarpiBRbndemgsrarRtitoN infagmajien”)athkiéamperature

of the trap 2 (another example of.the "device: ition information') and the ambient te rature of
the trap 2 (still ano‘i?‘n%P%&%trgﬁﬁeoéf %%E%Q/i%ec-(o dﬁfb%lfﬁfoﬁzﬁaa?&fe)f”? ﬁtgeos AR e&%@%ﬁs
configured to detetrformpatieniitraSheicevdladiuil trasar tive eradigumet tompetectiredinsbeis 10
configured to detegligalpHie lRRACRIMIBEA] the Hlap &apddhe @E@@QH}%@Q&@&U@Q&‘%V&D 2.

described Move, (HBEETEUIER LEHb 0N VEESSHITTECES BAirDh ah, ATShERh GRSy sensor
15 for detecting arteiBpsyebiad cibtatitrandition (still another example of the "device-condition
information”) of a Yaéuer 14 THEARRIEAG 1 HHE SrsiRBMIRRH BRGiS &f SatlCRPiNRIRRARORLNg each
trap 2 and a pressure sensor 17 for detectin ipe pressyre (still another example of the .
"device-condition ﬁ?fcﬂérﬁé‘fﬁ?ﬂ"f?n esﬁ%%ﬁdge(ﬁgf@:‘ékfé?fg’% n "d%ee%? AP LR 08221 The
central control- apjeahtersr8scbPhpripesparipbrlorah typening/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 138 of a
steam line incorporating each trap 2 and a pressure sensor 17 for detecting
a pipe pressure (still another example of the “device-condition information”)
inside a condensate pipe 16 connected to each trap 2.
20 [0042] The central control apparatus 3 comprises a personal type
' computer proper 18 having an internal CPU (an example of “calculating
section”) and an internal hard disc (an example of “storing section”),
peripheral devices connected thereto including a display device 19 (an
example of “displaying section”) and a keyboard 20 (an example of
25 “controlling section”), and a wireless modem 21 for effecting wireless
communication.
[0043] The internal hard disc of the central control apparatus 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
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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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 -.therein a management database.for storing, jnformation for eagh of the
traps 2 to be manﬁﬁ%&iﬁ%s%rg%%%apéﬁ%%%r#% g?e.é’ %%%f%e,% S%%%lu?ﬁ%?u?gﬁtﬁﬁ%”use, the
pressure, etc.), tra 'ﬁ@ﬁé&@'?@ ation (example of the "device-condition information”, e.g.
information of whefoea#fle deMicdisqibonallyr Bohstiedyetaiiroublaiaysiopech Sneleid Sueh as steam
leak, temperature rmality, ete, the unt of ste @ trap refer infermation (e.g. the
number of occu rre%%ggo etlfg]l%?efs(?%’é‘fglﬁﬁe %}Illﬁ 5%% |or‘16f(ﬂ: gc |(£)%?1rf'oa§t§%i?d?g§rll%gf)§f : (tr%lgo group
information MdicatPipReEchBboéibeotantnakiventued appabetvags dingnesrsoeadicttiun 2 iafstmation,
in correlation with e 8sinfer HEYAR Atiensef igharra i BP eRidha SaKtaisr dh e vehkpidSRdkds And,
based on the sensQr c]jﬂeﬁ:&i(())rr] ig%oorn; tio’pitraQs(inétted fr?m eacré}‘tr{ermin?l device§ the.é ternal CPU
(the internal CPU of the compu erlplil peer 0t thd e htral Eoitrs %’883 %ﬁﬂst%gaf Sﬁ&l th trap 2
and records the infssatiorfefegiioresinformsidmgnass (he "operatigmosivmdant idesastaoon”),

extracted trap refefafgedaiRimatondaaainatvihdhe sansqesaiestigndinieematomangtgwaperation
number dei%ction information,\in accumulatio %%I%% with leavin ancglée ing the archival
10information), in tlf?éz) 5810%}%98)&&%5?#?&7&5 h? AFAEETH0 3%3?‘?;8, for each of the traps 2
belonging in the firfG48ire Xt dstidorgrach 8, therdisrianBidrminmeiha dollthtinGrateihditestcording
to which via the wneglre%ﬁsar@w%o&h@gvy@%gl@p&%ma% deMickiB L LibenieLetalianarginit S and
the central control apparatus, 3 (eithey the direct 15 wjreless. commuynication or, the indi ecf ireless
communication viaWﬁ%%eB? 88&’5&%&%@?%%%%8%5@%%@8&9@%% TafcirtSttiation
detected by the sefis#r stotamhpeyfivstit tatatbrhainitsisl modmoé dpiatidus dn@idhee thel diagrse inside
the internaj pard digefiie cRRHRLACRHOhAIP UM T 2RIO0ENThe RRHRARIEINh 35:5BYn in Fig.

3, consists of a portable mobile t diagnosing device (informatign collecting devjce) 22, a portable
personal computer E&r?fﬂf?%ﬁ%ﬁﬁé?ﬁ%}'@ ARAETY S8 A gfﬁ ?XE?&QH@F%‘?P[ grpgton
diagnosing device &entddes ey s@tstanléxaitble Gfstehtttirgsentiord)jsareoorjadtidighiay 26 (an
example of "diSplaﬂiﬁﬂzfg‘éiﬂ@ﬁD datahiein Gl AN AxamRIe gt dcalcy ai RReSEEHaRT cARth@n internal

memory (an example of "storjng section”). This diagnosing device 22 Is operated In response to

execution of a dia é’&?@t}ﬁ ram stored in the internal memory by the internal CPU. 30[0048]

Further, the®liagnd8t$Helhe pertabledesithgrmbshdwmiin g dionséstd of dhisyedie Bdbileere is

attached a sensor%gor ,8@3%“'&@&19@'%%%3%&&”905% gtgg&g&}h@@ut&r gUH%%‘feOf the
iS ou |iust,r te

trap when pressed agains er sz“rface of the trap 2 as etection

in Fig. 4, The
information of osclStRManh I BE AL @oﬁglﬁe@mﬁf@"s”eh@éﬁ”@@f@é %‘SL&%@I #hPdtaghosing
device 22 via a corsmtgingdwire 29 (or
[0047] The diagnosing device 22 includes keys 25 (an example of

25 “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

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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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 thev |](c)) A Eht)ag acente qch ttﬁtglz le st(ga%h trap 2 Qslongrng

in the direct coIIec on‘group “Ghe tra ?orma%% orrespon mggr recoraed in this 1D

tag 31 is read by tlétashad feadtibe zzr@bﬂj aremrrgﬁrtmt@mdajrbmmadm%d ersm@] The
portable computer 23 inaludes @H@Mbgﬁrﬁﬁéuam@mﬁe&%a@&p%Mcmwm@ot

shown), a display 3 xam of 'dis Iayl section”), an in ern ICP an exa I of
"calculating sectloﬁé’)ﬂg%ﬂf}e al grﬁ %(ag Qgﬁtﬁl{e‘%ﬂh‘@ L‘lzgson‘r’)ran Ban m?ernal
wireless moflem. THieigiedipesterapwiesR thie Hbéméaader%fesbmeebtbte)tbemmmtmf an
management progmetgosq Fothedaigmatdnemial Baihe ipie1padiCih 912 beldheinheportable

computer 23 is connec e diagnosin ice 22 far all Wln bidirectjonal commu rcatlon
therewith via a cor?lﬁ@ tﬁ“&%%’ %CEW& s%%ﬁ]ﬁ‘f&&c{ﬁ g‘o&Jfﬁf Ciffared
communication méaap)Z‘Mee@rdddemé:blHi]hft&gtaﬂraﬁ read by Iﬂt@ @t@rewhri&inmdéhemt only to
the diagnosing deyj O gRaiadhespestablgceaspputer 23. [0052] The internal, memory of the

diagnosing.device re therein the trap prope information. The diggnosjng device_22 retrieves

the trap ZSI&Opertﬁ) i‘ 6P ETRBHISE gﬁ%@gé%atgeﬁ’ Eogﬁé hﬁﬁ%@ %’Iﬁ1

formation read by the lip¢agtieaderd?4a amdtisen(votreihteerthisratidptiep r3|4) nyenmnphlmf with

decision reference“m@meﬂ%t E8ciokiep uﬂeﬁeﬁ?ﬁt@m%@aﬁua&ﬁﬁw%r@eﬂaﬂﬂm steam
St

leak amount, etc ) alsg stgred in the sare internal memory, y to estimate 30 the steam Ieak
amount, thus detef#H Wﬂéﬁ?&gﬁ ’éaiglaj'ﬁjgfre n?g?%ﬁcﬁﬁ‘btﬁoat{}a
condition and detemtennglaiwwtaﬂtm&ypnmhmthe ﬂl‘hgssepmttﬂhﬂea dmopntdity 23icls aqmzamdtomt of leak,

the free dispiarge, 6logain 6 exed 5 'oP o aRRCHIAD HroEMANGIE LI NELeshelagaIner with
the trap 35reference mform atl n mputted %y?jje keys 25 or the like, the result of decision of whether

the device being nBIAAPHF &% of abnormality are stored as trap diagnosis result
information in the @514l rﬁ‘emhet,rmhmpmrmlda waithilneetr 3 i énibrectdibwihdhlealipamemimgerty

information and trafigmiteddo e %ﬁ&@ﬂfgcmeﬁﬁaﬁal 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 (Q.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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[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 recordi s its database 10 updating function, of these. sensor detection
information, the tra%%%é%%%@ r‘ple%u?tp # oarr%%sttlléa a?ﬁt% %ﬁgstlrsaf)%rse étrleq#ggqlnaf%%a |2c§11 ré’%%ml ed from
the diagnoging de WX HheoRelsdirniEibddaisee Hdrimermaipwrndthsttizpparenesiythe trap
ID information corrgifted dbicteton dA0obdnhiert o5 eHeaRs th FiRlepaipdtisy the direct collection group 7,
there is implement callecting method in whjch device-condition, information arecollected one
after another in acgg) mu] atiﬁarn%%r? h(reﬁr1 ?n]{hggﬁ%\%?iﬁgf %%Jr%%%? %E?h%"élt g%ri:%gf’r?ép&gefc%‘égig%lg/e%
detecting operatiofhseeie dagirasgraenicdataliaseahwnngimgbpdpaticpnstrtetinobie 2hat the
diagntc;lsing device %gi&vga ﬂhagmggdm &ﬁfﬁ@m Aﬁ@&f&l@@iag rt%éa_rt'i)%ﬁéﬂnmw@m&@' : dftghine i
portable computer 23 to ecor the accumulating manner in the agement datahase of the
hard. disc therein. TBB%%ﬁ es{é%ct%)%lnl?r%%lfago e{glgc%%qs %ﬁ%ﬂ%@rﬁﬁwg}?ﬁm%q%%%a& i%iecircuit
section using a digkapprefesssee, aiamadipeiftomstidiagnosing daidatirpsectibe fornaersmission
and receipt of infoqugtighetDHERve 269 PREBRIQ GRRRIdeD S 3R ViFalass SOTNIARIARIQN. a
sensor (noiéhown&o E{he same l%éoe af he above-d%(s(%ribed sé{eﬂ%sor 10, a %E}W r cell,.a small.
sensor-equipped terlr%]il BENEE SRR Bi)ﬁgfﬁﬁ{&%rs & ﬁ‘f&l%% ARSI Lo ﬁz’@é’t W%%ation,
etc, [00571 As thereswbrimftemaigoseatidrtbs treseeboerwuipfetrminabde gtk Bonsihee it will
suffice for this sectipipiobiecaaakie 25 sorMBURIGAILMRYR B BRI FAMRURIG IS istance than the
distance of the commé%jc iont e%\%veeséhe J_Lermj#g deviceﬁﬁg&&ge relay device 11, there is
employed a commuti ?%i’ge fol Hawng a CHOPRP R GAHT Hi&ance, thus being less
expensive and col80a#hg Kezshosedirapm2helasgtmgrintleating ettt eteminthetevice 9.
[00581 In qpgeratiofjfaeAtdants wihapisEstien At vidad,Vistie-vitRlass-camspaigation from
the portable computer Zéwh%ﬁ; has lﬁ)&%n transported to a relﬁl%vely near positjon,_the,
sensor-equipped tBFFA T O3S FHREMATtREL IR A HREAIIREFBARARD b e B8R onding
trap 2 and effects digitedprode dbie gdizemosingn dlivére tradshyitsathéebe glinge spedatitormdtitneto the
portable unit 4 andiplgAdsagvesvine BStTelion InlnimAten Jram s PartaRle didke 910350

Incidentally, as th sensor-eqtégped erminal device 86, t nveniently employed.a device that

ere is c
uses, as its intern&F-EBASIPENE S ey didsth gj?@?%&ﬁn@gﬁ%é’&?@@ggoﬁ%dition
(still 10 anBther exampimit¢daddheipprtabhitomipidanatdo peftoerdatl énlthingorparatetingithin the

steam feed pipe 13,9fihe stean M&MMQ&%%Q é;gemez}%% ngcpcﬁ??séli'ﬂ? sensor 17 for

detecting a pipe piéa%ﬁe till another example of the "device-condition information™) inside the
condensate pipe & negFeWéhHﬁ % the second stationary unit 6 comprises a digital
circuit section using a digital processor, an analog circuit section, a

communicating section for transmission and receipt of information to/from
25 the portable computer 23 via the wireless communication, a sensor (not
shown) of the same type as the above-described sensor 10, a power cell, a
small sensor-equipped terminal device 36 incorporating a storing section for
recording setting information, etc.
[0057] As the communicating section of the sensor-equipped terminal
30 device 36, since it will suffice for this section to be capable of communication
over a shorter communicable distance than the distance of the
communication between the terminal device 9 and the relay device 11, there
is employed a communicating section having a shorter communicable
distance, thus being less expensive and consuming less power than the
35 communicating section of the terminal device 9.

[0058] In operation, in accordance with an instruction provided via the
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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, togeth ith th detection,inf tion, th ti ber. detection, inf tion,.
100611 That . o TREST RS VLIRS TR LRI ROl G oo bl B R

employed a devicetvonefitioredhfsrmatiolaGukisctinepm etbstiewc shdinspreatghippeth devirdlasls
cqmlmunication bew@mt?g @ﬁﬁ%ﬁ@%ﬁ%@ﬂé&? aei!euét%ig i&%ﬁﬁ%ﬁ@fe&%mw&rr%&ﬂﬁﬂgetctb
wireless communication), the devige-condition information ate recorded,in the management database
Within the hard dis RN (HBRE Cian R PORRELEE et Gk R e TRB i cBntally
there is provided apranessgémafoxiatienatdesheiaBotabhe windeds eachralsicationibeswien the
portable computer 2330d:iB8 £EBHALERARLAPRN Y4 F 1M ipbIgWriting updating (butch updating,
or partial updating w.in formation of the date of data collectian) pbetween the management
database on the SIOEP el BUHEBIE Lo 0F 58 BFRF A gt TN En YA S RSBt of e
central control appma@ﬁ_ﬁﬁb[O@ﬁi_ﬂl@ﬂed, meipwid:ablémtmqsager% 1$scmmfeg'n|aid stedsema_ﬁm)k_e of
ireless communic s B T T
unit5to a i@arby Begt bef‘&ﬁ“ﬁ’lhﬁ)rﬂfa/f% c@‘%@@ﬁrﬁ?’ﬁ Hish deeré'&%BP&’z%&? va%ﬁ I8 sttiction
transmitted from thegompabiéecomphinrtieGGdhufeedrpibe poridhileccarmputing 3nwspratnging

function, for the operafian.y she,infarmation colleting persen. Yuith i @ggg%@ﬁ%?g?gé 2
' i

schematic facility layout graphic image showw‘%{ithe facility 1 as shown in Fig, [

display 34 based GHYEGHT ISFBHRD irftbrriBfion LISHE AR Rter BIOREIMEY arid s itbRs E

rePresenting respestivetrsgie Bipt hénagesotod toteseht targp dsplayed on the display 34 in

superpositipa with h j il raphic i ' ' e actual
Ph Edzﬁg‘gﬂs e%i'%?ﬁtk ﬂf Leday 0&9 I ﬁﬁ%ﬁn@&% adbﬁx&féﬁ%'z}!@?r%%@ll{}g é&{'ﬂh

C f,
positions of the tra£€0 the Tayout information of the respective tfraps also in the same

internal hard 15 disEOh 88fky IARSOBIPATERRRIteHERHMCEBHR0BE dhisptmaltd EoRs tane
collection groups tpemabb&mnﬂit_igﬂmdj&@ﬁiéé@daﬁeﬂmiﬁmd.ﬂwﬁ%&hdwhéﬁgmiwf the
number of traps 2 {mgigm E%%ﬁ‘é(ﬁ%ﬁ‘sﬁ?& t'«é’ﬁ@??é’ﬁ"&?%ﬂgﬁg 'plormalion, collecirakisdgare
carried out according to the tollowing steps (a) thro fgh o o ]
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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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 facijlityl are to be the

management targe%%, %?E%(éveﬁ ‘i%)ca%‘gﬁl," eﬂg(gd‘ﬁ%atsfﬁln %g@gni%v%’ cl_ére%%lér?ggﬂﬂdlfg .?Png%}gn and

trap layout informafie, SbzEemse. yoit faciveg [dheu aﬁ’npﬁ%mmwlg?s@kﬁﬁjiﬂyﬁarﬁlpﬁovided

from. the client andsthgprinppteEnd Staress ereatachiiprRatig Heesthecmeituiitopmatipn and
APy J

the trap layout info;{gg}i,%@{g&ﬁ% irgernglhk]lfrd diﬁ% of t &ortable computer 231%1‘ the Q\(’)lrﬁble unit 4.

0068] (c) The diagnaosi rson will Move with cal?‘ryc/(l)ng(]a Wit rer 306& ZOIECURit 2 2 the
p

course of wiich with¥ielgapadtanpaittedifyaaybhe geapaiddermgputeand the icons E shown on this
facility layout grapligngajadevetHisplave dsindbie dishisytdf 28 thePRHRRID RTaH A Ehe
diagnosing person will move éo t}*ﬁlloca ion O[E}e)ach tlg;ap 2 to be manag {%r ffe%&fﬂxm}zﬁ of an ID
tag 31 to each trapogegf% 98a %g of t e?rrgbal Thi6h %ﬁ%l}gv\ﬁf rﬁ%ﬂﬁg the %@sr 9%, Hus
recording the respépfivetinforanztiometisseliliariagedtigxprrhic ihmgeabaoming thadbeidiéol the
internal hard disc qf¢he Rerablersenepid e Al effeeHp talpmgoseriing RefwasRHP eyt D
mformatlon1 nd théa_?lé)n Eal:ﬁ%ea h of theglaps b%??dg( a&rggeratl n of a,touch pen 33. [00691
Further, in addition 10 the At 05?‘{]Iféll ?a’dl fE ?ﬁr‘?dl ARSI % the
diagnosing personrespetteck ttap & Spbrpesgeinforinatierestrarehtispdayetoretive displayaiibinfor each

trap 2 and write theagdiaRdRARREHLINANEaHoR ARd ﬁeﬂi@fﬂwgmgmaﬁﬂ?@mﬁ%wwemem
P

database of the portable computer 23 with e.g. an operation of the touch_pen 33. With completion of
these series of opélPéﬁ%%%‘,’I}ﬁg?g i@c?@&&?&%ﬁ?ﬁ&}ﬁﬁe%mﬁmﬁﬁ? 15 tcll?tﬁé)‘% to be

managed. [00701 infremadioinafdditicasgethiyatomesdd etatioh s s iafthérgpofeietibriahBirdreading

of the trap {B inforgrationT\vaiting: QhtheniFaR AP s RpsmAtion 2Rk KRR IaYeRs 2B A sen. and

writing of the trap %ﬁ%pc%ﬁ%ction groups the corresponding traps 2 belong in are indicated.
[0065] The management of the number of traps 2 implemented with using
the above-described information collecting kits 3-6 are carried out according
to the following steps (a) through (h).

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

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

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

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

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

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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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 databB€of¢heisotaisd eonthetationlam Sdiafnthangostablm simpsger BStHidelient the

situations and actugil:guiseitoCondibionallewhwiele eheaeativh iolabhamaup Ptsienmdaakedfonetary
loss 30 due to stea Iotss etc.) of all fhe rfﬁr%a ent tar C%eE trapf 2. &'hen thro an oth
discussion with the ¢ en]fl%h 1a %osmg perso WI|| |m emen asaninif dfngp?acemer?tpel er total

replacement for re%%?%@ﬁhp@@%ﬁh@@é@ﬁmﬁﬂéﬁdé’&nﬁms seeendiaig sbratespesitver
repfiurmg or Bep|a<f3ti%]ﬂo@ﬁiﬁﬁm dﬂf@ﬁahexﬂmlg&bxmweﬁ%ﬁmm@mm %ﬂ%g?%h@ t‘hféeﬁ
implementation of t nitial r cement t a n will have sti

another discussion W e C en %éj%i} ?I'\Ehf E)e]égg &ﬂﬁgﬁ#ﬁ% %)t?ggg i£% be set,
i.e. the direct collebﬁW@%@beﬁmm@iﬁGM@Wé&ldmgm@ 8u, enchhefsbedmanadifeceabllection
group 8D, in accor%yﬂﬁb}pgﬁtﬂﬂ%@gype, the installed Iocation the importance) and/or
actual current con requen f prgblem o curre robakilit roble

occurrence, eto) aig\%ﬁi ?Hg H}a@aﬁc}%ﬂ@r&gﬁ%ﬁf@ é&%%#ﬁg 55% ns. This
decision is8 be mefdéhe él‘amrﬁﬁren&mwionalther diﬁmm pmmnwﬂbrdnmkaﬂmgé:mpr such
factors as collectiopfieg4eRaYotMIReH &ﬁ&%ﬁé%ﬂ?&é%ﬁé@lﬁﬁﬁeﬁﬁﬂs&ﬂﬂe@m tueplosffigiency, the
10collection work%%‘.é Eﬁ%% stem/device cost etc. é%O?C%l For instangce, theegﬂ% ing,of the number of
traps 2 can, be carfi fSiRWRTOPeTEy] é’é?#(; CLEPER 8Pt Bllecting
device-condition irffoenatiora fenesdh d&thbasapefz t]reapomtalb}ecewmuta&‘ sBatiathamcgthamctual
conditions thereof JOQZ4 Nty EBQ@HE@PQ? e %H%@Uﬁé@’séﬂe@%@%ﬁ%ﬁ@ps 2 set
with a certgip apprqpriate frequengy such as the Iowest ncty the |agoé)sm%?p[)erson
will determffe whetheraHe gé’é?ﬁfoﬂe‘&ﬁgn’%%ﬁge&?% B‘ﬁ)ﬁ he et in the
20 respect of the woakegidency, the facility cost, etc. And, the person will assign those traps 2

determined approffgigfor %1%'6%} cﬁi'&&ﬁﬂ%&?t@&@'%&%&?&}%ﬂ@&‘g GrB4p biudhey. for

those traps 2 determined inapproprigte for the dlrec ollection, the diagnosing person 2 will then
Souhite gy

exclude one or o of th&h# RTBATRN N TR E Mo EhB RPHRERSEED e anit 4
in the respect of thmfmnﬂa&iﬁmand)tmldraﬁs@ncmmfmhutm sadonritiaferftibe grappiipddasgically.

20 information and trap reference information from the management database

in the portable computer 23 to the internal memory of the diagnosing device
22 for each trap 2, the person will then effect diagnosis of each trap with
using the diagnosing device 22 and input and store the information on the
result of the diagnosis, the sensor detection information, in the memory 8 of
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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[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 dadzbake 6f thagogiaie coh pfitdre2d Dysgndpeidnseb e stheilee yhe didesl or the

touch pen 33 and iyl apsh SakRINesernforMAtiontiR e RRRRREMaRLatahase shihedpiagal hard

disc of the central control apparatus 3 by copying the information frgm the management database of
the portable compufsHERs | R0 AFIRR EERHR U EAAGTPERRERRIHE [ ElBIE EO S e P2 abiine

central control apparatale] [@oasior; uhlkeemfporttmsetrapsl2isetctoshetirsetdientidulieztGhegroup
8a, the diagmosing persen Wil sl dhe JirshsLaien sy %Pgﬁa%mﬁf el biba facilintdndpdeien those
traps 2 assigned to the second |ndirect collection group,81), the diagnosing person will install.the
second statienary @fit¥ B thaFetor it iR %ﬁﬁ?ﬁ?%s AP OTIAGAR ﬁPcﬂ@@E f‘fhg%&d@ﬁgg%ng
person's repeatingdperayiias. of Biieiedesaritseh ihepteatentatiofeahimfeasive! cofieogngvoperations

for collecting the deyiggcandiiQndfBsmetian At ediaps- Aokt using tae coleetino dlacfufor each

cycle of collecting, the diagnosing_person will record additionally the sensor detecgjon information and
the trap diagnosis g@éﬂﬁ’ﬁ?foﬂ?ﬂﬂ@ﬁ?ﬂ‘@ﬁ%ﬁ fP&'p@ﬁ?‘iﬂ@%éhﬁg@M}oa’aﬁ @%‘r‘bew’r ir or
replace eadl®) defeaidltettaqm iiarly cht,ahe ayrtmerttaddrapsf0OR01 (1) At an appropriate timing in the
course of each cycigfolipehids b diagaosina naLar il AGakes euiss Sandiian aixaguse of
trouble if any for each managed trap 2 with using the'management 20 database In the central control
apparatus 3 or the‘ﬂgr puter 4 and also will determine appropriateness of the collection group

set for each trap and selecHarsiof the tyhiasnitdhle therefor. SdentHeaskedomeiibe refultslidctiese, if

necessary, the . di [ gﬁ% & f Rroyement ﬁ“ﬁ% %ﬁ?@ﬂ ing of
the collection groug%grﬁ%gg#%ﬁg%%] or |rg§§(§%8[g]eg%?§%tﬁ%%e%%§cdﬁ¥}i%n of each trap 2. ?0081]
[Other EmB&dimentidjation and the actual conditions thereof.

[0074] Next, of those traps 2 set with a same frequency, for each of the

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

collection frequency, the diagnosing person will determine whether the
direct collection by the portable unit 4 is appropriate therefor or not, in the
20 respect of the work efficiency, the facility cost, etc. And, the person will
assign those traps 2 determined appropriate for the direct collection to the
direct collection group 7.
[0075] Further, for those traps 2 determined inappropriate for the direct
collection, the diagnosing person 2 will then exclude one or some of them
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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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 |leadibigeendtd gbm et hia b ass efthie dohdtin thd didghiesioftHe et 24. donttiodr, like the

one described in the,{pieaging sbodynEntnhindRARASRSRY R 22400 S HORTOMER 0 capable

of bidirectional communication with the portable com%uter 23 via the connecting wire 36 (or wireless

communication meatysP&t CRFERAEETE Grh R TR IS RErRRRMR Y IeRIBOR PRIREe f5r EBBI diment,
there was explainesbmpaber Whemihtheahiriosl odstablbmawyaratits Be. the first stationary' unit 5 and the

second staignary gy e eiRRlaY sl NG A TPrRDHAmMRIcR b diEianges o each

other. Instead, only one . common type may be 10 em I0£d. Or, three or more | can be
employed, with corffu g areHalcwstaihthedinst statirnateeinits hehersionimthaps 2 or
the individual areafatilitytrha2d 668 Shdsdhedpsel cisg @msbodinikatstoend \irndimgplatikdtion
exemplary arrang i i ingir lecti t ice-canditi .information
are collected via tﬁéep@gén%%rtﬁ}ggtﬁgé%%%%%f %3%2{&%%‘3%&%% %Eﬁaer?fgr%q@é%%poﬁgﬁ%agatus 8 or
the portable unit 4?%@88%@%%&#%%mployed a different arrangement wherein the
device-contiition infodrtiofgardctHeqiestass cOrhendinigatisin  porestisthepstating ahe upilanst some
dedicated device- gf.instr At oth e rol r 3 orth table unit 4.
[00841 In the foreg%%e%%ﬁén%@%%ﬁé&o[ﬂéﬂﬁ%&#&?@%ﬁggp&%iégg ]i%%ﬂ?e%&vi\io groups.
Instead, this indire6PRetdrgothgrdapeameition daimmatier of ihadimp s Bithotaingidhat all.

[0085] In the foregedligeingokitneds, terdicpttiopcto igctisibaoup this aniHivides paysinthell Instead,
this group can be i ording to the types of the portable unit 4,for. instance. [0086] The
specific method ofqg%/ggﬁing%#eﬁgﬂ%ni@’e?% %negﬁgﬁggp%%?&ﬁo%%ar%ﬁﬁsa%an@? ir%ﬁ&??g éssles

described #Pthe foregdihandpmpmiior i KRCHf Bamre iR othn civversearens datplassd ardavibrdance

with the situation afepair or replace each defective trap, if any, by a recommended trap.

[0080] (h) At an appropriate timing in the course of each cycle of
collecting, the diagnosing person will analyze the use condition or cause of
trouble if any for each managed trap 2 with using the management

20 database in the central control apparatus 3 or the portable computer 4 and
also will determine appropriateness of the collection group set for each trap
and selection of the type suitable therefor. Then, based on the results of
these, if necessary, the .diagnosing person may effect some measure for
improvement such as changing of the collection group for each trap 2 or

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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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 therigadiagvoel ik thee petend S rsiendrednitithotlvo dipgseding alpwacal#%.of relay
devices capable ofsieRuiselikommenisationyithibe SensareavipasslieaindAeyica: [008g] Further,
in the foregoing empodiment, there W?jzre lained a%ﬁaﬁxﬁm&laég grrangqerg nt \Qm}}(?eé%%the second
stationary unit 6 is PREEE ot D ¥engor-&8RiPet” &t a0 3B RALEAL ¢ (PR mprised
of a sensor-equippeehtermiicatidevidshaing acsiabld evive wieo 23 wathratdewctingaasdador just like
thtle firgt S_tatigrfggyg bkﬂi‘éibsh@Eé?@nhﬁﬂi}@fﬁbﬁ?ni%?%@%ﬁ%%ﬁ%régr&ﬁ?ﬁ%ﬁiéﬁﬁoi@ﬁaéglﬂépr gnd the
relay device, , for instance, in regoing embodiment, there was explained an
exemplary arrangeﬁgﬁimﬁrﬁé%;}%m%@ﬁﬁ B&ﬁﬁﬁ%‘%&v af &’ﬂ%‘&&tﬂ% EofApTtE 8% hd a
diagnosing device £20 instéadf ttetporsaylewni 5icathzelfostribsedafthmitidgnoditle devioel 22 only,
15 10091 In the foigaeinig,eynbiadinte aidaif WoeE s aRAL AL GXRM Bl AlPAGRMRXRRLen. the
a

modes of communigation between the cent conrirol %aratus 3 and the first stationary unit 5 and

between the portaSESGRESE atdthe®@6BoRE S tionBRf At PBIE \WHEISSEHBAT RS TBAY IMGead,
these comidflinicatemplogade vidgd doeen onicativas kB0 9B teoth edarcbpirgnpityedimeith there

was explained an XGHARMAIAAASMIEAL WHEIER ARRCarI AR Adr AR deYiee R IRNRIPNa0CC.

Instead, the mana%ed devices or, devices of manggement interest can be various es,
tanks or producing ﬁfi‘ﬁéi%r?é?%@t&n Yé@)@%‘]%ﬁ? R &ntion is applicable not only to the facility
using 25 steam, buoags] tdlwattheuokindény tadilidim ] itaiueleveranyslavieds of instmplenys using
electricity, gas, etC&P&?éAJ@&q@Q&lﬁéﬁ'M%K@%%gg%%]g%a’é&gﬂa%&&%ﬁgl% desuhes i ihe

foregoing embodiment that.is configured to detect temperature of the outer

surface of l\qjevicélﬁ%%a&?é‘raﬁﬁ% SilestrdcHigy teiseremBRisatiose ktieeacthe: stadienttsthe

diagnosing device 22icamdelvonigiret dontesd cipguasanic3oseiadiqrobyable aperatdomMoftedidnting

such ultrasonic defggting ns,as ae% _%' aal @icr&ﬁé%ﬁtto gﬁﬁ%&%&% ar%m&l qﬂtertﬁlérface of
e) fo e

the device (an example of ultrasonic gscillation detectmg?gostqr r detecting the ultrasonic
oscillation, generaf&Y et ReEtiRYy i qamabiam are srdetsedigan serarsmication 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. Ay
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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[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 Bgjrash ibisENbDueVcEe fesepratethof mernsPEeAIRLISSE IR EPR&erence

Marks/Numerals [Q0&/he sidigd e managed 6 93 censelsednifel phpaitysfirpRiyadieivsit S5
stationary unit, firs lonar; it 6 stationary unit, second statjona it 7 die ollecti roup
208a indirect colleé |é%%g€o%%,&§%ﬁnwélrec@%ﬁuﬁgﬁ%grguggé i#l%?rectﬁ::%ﬁezégﬁ%r%uyé IsHé%c%%d indirect
collection group CHaiHS- [claim 1] A device-condition information collecting method for collecting

device-condition inigosBitioM@itBach iof aHwifabesshgdeyiabsdintmtnahagedvas 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

10 comprised 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 facilities that include many devices or
instruments using electricity, gas, etc.

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

30 the outer surface of the device. Instead, the diagnosing device 22 can be
configured to detect ultrasonic oscillation by an operation of orienting such
ultrasonic detecting means as a directional microphone to a posture toward
the outer surface of the device (an éxample 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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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 deEangsapsThRIeHatib dMidingevicaansbans 2]irHe Sanps-EoMRREdYiAformation
collecting method désendisigdmeian.l, Wheesisrfhbinanagedidaviceopetatigingan Haecotistitedt
collection group arﬁ gJurthe(r)t(iai:‘%/irdeglrisrgg grfigsttiggi{ﬁ\%ilo&coéﬁcti%% J rou%rvsvhrcljs re\{(;%-conlglition
information are col _cfén_c?’by e go.mmunlcafllon betiveen the Sta |ona$ypun| and the central control
apparatus and a sE&GIREDPRRTELIDIRSEY i pBEpHeth b3e al B uteititiont isforefatibarare cllected
by communisation getyeeiviEitbStabgnaty 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:; sﬁxdﬁgtm@lﬂﬁhhg@@hbvices 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 ' ifferent collection frequenc than%tj%) managed devices set for the direct
collection group, at@%%gg\ﬁ P HE ﬁ%ﬁ%@?ﬁﬁ% ?ﬁ?s?‘ﬂ;i let%‘ﬁgﬁY(?ﬁ%r%ws Xlé'i‘?ﬁézl he
device-contftion infearrgRnesdllelasyenkihodlssadstavicrs ingialladimh&relioriher plethibd. comprises

the further steps of determining, for each of those managed devices having a same

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

~1 O Ot

direct collection group
20 8a 1indirect collection group, first indirect collection group
8b indirect collection group, second indirect collection group
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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 nftabBs 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 infgsmatipnfrom each,.15managed device detectin ration
thereon;  a stationary y%?%%p%ﬁsedf% ggvé%ebg%]i@'l Q%Odletlengf?ﬁ%l?hlé)%e%?ég%bnrﬁji%%ﬂir? or?%létion of
the managed devicellgréingdemssyuntibsngeiapmatet ebanehniamiguherdel datcepdriba
information: &nd a geikaedontrol apparatus capable of collecting the device-condition 20information
by communicating with the stationary unit. [clai A device-condition informati llecting kit for use
in a method of collecting dgfllllgxé%%aﬁ ition |“f%$r$1¥a oA oF écgit}? STATRER, %lfeoral éf-é?\f/%c(:fe%set%v B%gn’rilanaged,
25wherein the kit cbiegtisesllectienpgrabie wwntprigedicefcontiormaneetdn, dreigrsrtaBlosmit being
capable of collectinp¥ie dexifiers@NBtapHgAtR: TN QD HRnaagetagyicHaadetgting
operation thereon; an tatiopary unit disposed to aFe capable of detectjng the 30device-condition
information of the HATABE-A40158, RES AR B IE R 2R SAE T B Ea AR e8ting the
device-condtion ind@dnatiomdirect 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

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 oft
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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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 dete€aHgtRenddvreaieneiditeh im@m%owbﬁthemdmg@d@év@,em@ma!foﬁhw unit

being capable of witeigssoodmiv Hgelna ths davigetsRnsitebiafarmalop ieandte tRcapal
control apparatus c(gilp&l;;cle a(I)Edcollecting 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 d@@ﬁ@goﬁgm@nqnf@%@ﬁoﬂ@emﬁ tidewttodatyrumingy wirchessly
communicatm? witaﬁb@ﬁgﬁa&i@é@ag uhié. (R %&m@&ieav&ﬁg@a%{eieﬂmga%%n?guﬁm%;
according to claim 7 erein sai tiopary unit incjuges a first stationgr unit for wirele
communication Witﬁég\gll%gcsé?rﬂ}%lo o%ﬁ%f@b%é%ﬂ%%&%@%ﬁr%em%é ﬁﬁ s ARpERTAte
communication witfosake gbressieolniticnitb sbecredandtiodamctinillvation gretyorter wireless

communicable distance than said first stationary unit. r

[claim 5] A device-condition information 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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OHaim 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 partaple it ihadeviss:serdiiondniormatiopSeresiad,ay.the frst

stationary unit and thge device-condition detected by the 35second stationary unit can be stored

altogether in a storing°SE&TR 8F 5 355itable unit andicr a storing section of said central control
apparatus. wherein the kit comprises:

a portable unit for device-condition detection, the portable unit
5 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 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
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
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 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

35 second stationary unit 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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