,e3e. ~6THL 6 N O V 2p04 1 PCSI TI ON FI NDER, MEASURI NG APPARATUS W TH{ g NUY] 2004
POSI TI ON FI NDER, AND MEASURI NG SYSTEM This invention relates to a positio
finder enabling a person to find his s or her current position in
relatively large areas, such as a plant and a |l arge factory- This invention
relates also to a neasuring apparatus with such position finder and to a
nmeasuring systemusing the measuring appgratus. BACKGROUND OF THE | NVENTI ON
A steamutilizing plant is an exanple of a |arge-premse plant. A ~o0
steamutilizing plant includes a | arge nunber of steamtraps which
automatically discharge drain from pi ping. Steam | eakage fromthe steam
traps decreases the productivity of the plant. It is, therefore, very
important to periodi calHQSITHONtRINDERe Mt RSURIN@RAP HARATPYWet her they are

operating well and to syst ically analyze the results of nmonitoring. is
St eam | eakage is usual | y%@ﬂﬁfg%% Eﬁe&ﬁé MEASURINGaBY S TRbdASur i ng

apparatus. An operator goes to |locations where steamtraps are nounted with
such neasuri ng apparatus and sees whether or not any steamis | eaking from

a steamtrap and, iThi_sthemtiios reEsdkd ttga poBIdSHITRY et @MA N, $LEMR foStind ngi ng.
Measur errenIJ. dgﬁ% ﬁbt ai nfd I,?_ stored in a nenory of the 20 neasuring
appar at us. “Wheh "Fh&"H 58t BPRFOPilRireRdyelrelaris arf@st Sutlbasgl péant stnelam| 2 mgaps,

he or she brifiggotyhe THESHiENGLRRPAfAL g&otgj 3 ﬁ@ggglﬁ@ g%%{a?%tpgggw% 2;8_[% s the

measurenent data into a host conputer disposéed in The
host conput er PaFEPYFdger hed heastueasusing Yatean atingehpans aNeingt AMAEHAPS

obt ai ned by the neasuring ap 2@{ r_.nmeasuring steam | eakage from a:
nuglrb\il[1 ;)fttraps,fa?Aol[;g;rgLor% éiﬁU&aﬁggé‘lW'\h\’%Nﬁﬁmtrgps are nounted

an at types of tA & welizaglplant® a Se, 3 al, ps,on
whi ch | ocations of Lﬁg respect Fvg traps.: iargd&#ﬁg&p A%{Heg éaﬂgg?(eurlla'%?t hrand

referred it bYeEAEYBIERGt BIant: includes  a wiaege neember nof stteam |tegkadehich
However, the : i j N .nefficient. Also, it is sonmetimnes
very diffi cul?Imf%g%ft’tcﬁg??bﬁhgﬁw%ﬁ@g AR 200729 [eskag s ey the séeatner e
in the plant taparesteases fifa produotivitydsfathiengsnt. Whik ¢ tRE @90 lc0VEF irntd36eaper Ki ng
efficiency. Fe nt.l y,.. plutal erators are enployed to neasure steéam

| eakage f rom{Or g%@"é“f%'é@ magytor ﬁggﬁé?ﬂi%rﬁfqp? tanknasy wiethstelbes| arenepeatiegui r ed
5 nmeasur ementwell ahdttb agstenNicaHg Rndlysa ke réstulﬁ%f. rﬁcﬁ‘”%trfg]r nes happen that one

i ch has

operator neasures steam | eakage froma trap O eady been neasured
by other &berator. StarfHeskaceorasLAlE Meaasiedi mgmepes af B Qo riablddaR@sing

out si de peopl re t i | i.t,h t.he plant prem se. Therefore, the
nmeasuring 10 5(;13 ergttLlé('Jn F@ Dﬁfg?épatﬁggsew?i%?%RWwahBfﬁeﬁﬁé%ﬁﬁpﬁalaé%tﬂ@lﬁﬁ@ t he

nore these prwith eush ameasulibgsipperatng snokbak Redtiy m‘ﬁnyrﬁeé‘rﬂﬁﬁ‘ﬁ@éﬂﬁis are
transferred tfﬁget her, to & host uter after neasurenent for all or

G . : :
predet er ni ne MOHHRrIEEM %H)sa“ﬁaépﬁ M drodeaking copasurgh yow tmich &raaasds bl e
to know the lleapingdr esdeRfurd NEnMRBSYT HEY;QRerat i nd the fesults of
measurements in real time. Therefore, 5&%‘”%@] é%tétgpeﬁahlg pr SLRARTY rﬂfe%ﬁ‘? on is
to provi d&b dnpexiindoAPpaatits: wWthienvihi aipesatoo fiershiee 'mead b ingdishics g,ﬁ&erher
current | ocatd [ I premse plant, e.qg. a steamutilizing plant.
Anot her ob; eCé[tQ%?-l {?ﬁ@s,pﬁée%gns[he%nngspkhe measur?ng apparatus {o a control center
and inputs the measurement data into a host computer disposed in the
c?ntrol center. The Mhost computer analyzes the measurement data of
respective steam fraps obtained by the measuring apparatus.
25 For measuring steam leakage from 3. number of traps, an operator
must know where in a plant traps are mounted and what types of traps they
are.  For that purpose, drawings or maps on which locations of the

'respective traps, in the‘_‘p_l\_a_nt“la‘re taken with and referred 1o by the operator

when measuring steam leakage. However, the use of such drawings is

%0 inefficient. . Also, it is somefimes very difficult for the operator to




zo invention is to provide a nmeasuring apparatus and system which nakes
use of such position finder in making neasurenents for devices S mtv
measurenents can be taken with a high efficiency. SUMVARY OF THE I NT?&%
A position finder according to the present invention includes 25
identification data taking nmeans. A plurality of identification devices are
di sposed at appropriate |ocations wthi nzl_a given area. Each identification
device has its own identification data. The identification data taking
means takes such identification data fromeach identification device. The
position finder further includes a first nmenory in which information
relating to the 30 respective ones of the identification devices has been
stored. The imiGedi@eI2q04 Jhend v (Rt piant Rk Yredel B A8 fichSdra  Yyili0g! udes
the identifi ca&i ﬁn data. First- display control neans causes an -area gi cture
showi ng the gfVEACYFEateowking sificeperl on a display screen of a displ ay,

and al so causes sy ive identifjcation devices to be

di spl ayed at | ocat irﬁgﬁ@%ﬁnﬂf r?g[ng]r ég&gﬁ’git’ c%rgreénpg?)ﬁdfe nOfErHE ﬁﬁaf”h@aké%ti ons
of the respecfrbmetlia(ﬂentiTﬁeyatn‘naynirdﬁwian@anﬂynah@esi@.mgﬁeé@fsw rfﬁ’é#(@rréﬁ‘uir en
t he identi %-]i catei on datng ff a% one of the identification ‘devices rs taken
by the idehtifreatieORNERiY YaiS nglmeieis caste lFmay somelipieayapoat tiodt areans
checks the tafgdratdtenidaklhfat i ' i.pf.or iqn. stored in the
first to nemory to identi 1663% tsﬁ%hnﬁgg%ﬂeit 2%"?‘?% tggeoviﬁ&‘b&%‘seé&?ﬁg?’ nBE%b ¢ he
i dentificati onedsirgditakelhebygpetaboii denti fi cati on taki ng nmeans and nake the
di splay of the Syn%'rthfeﬁrs&lﬂetii dentified identification device in a
different manner from the others: e UHE8i PREAIN hdenaely patsHe piede® wit h

second di spl ayheoarer bt famﬁmnwith\/ﬂﬂh@hp(a\ﬁh%eﬁ&eeﬂ?ﬁé}@#oré,”ftﬁ’é rmgg,%m;ng spl ay
command i-ﬁ aﬁtgtl?ie to it, causes, part or all of the information stored in
the first PrerthSfarel & MAlgdene ethisiandint i fied i dentification device, to be

di splayed in, for gxanBlgs pihidlph i or n the display screen. The
first display control rrrsg’?nquirraya éqggr@r%}gp}%%edmgg%%s ?)ré"capabl e 20 of

changi ng the scal e Mapsurgreenishebtained by mesqiriayeshmiratudes drsplaysBeiegen in

response to . rna d t.0o change the display scale. If there are
plural ar eas?ﬂagﬁﬁeglt%a%ei i VRS afeF g@?ﬂfﬁ&‘?rﬁ@“t@rtﬁb ojredsedeterpinevi ded.

The first di splrayercontraps haeansn@yndde ABcAEMBNY8Miasn R woien the
identific {i on data éﬂhhn neans takes identi ?Wgat l|Son a?%?éj%g kg}%}a €
[

i denti fi cati dHGERA FRe USngtqperafiaiy and theetesults né merearameartisiie redl t hat
area, where tfigei dentification device is disposed, to be displayed on the
di spl ay .screen. The position finder according to the present invention can
be used in a neasurAiEiapanaekiscivt hengasenti ingerdivi isetofmbvideas wokfigna

i ven physi calne iR TkidY 2R opBRai8PES fina s bIThSr SaREH fohgy L denti {1 cati on
premise plant, e.g. @ steam-utilizing plant. Another object of the present
20 invention Is to provide a measuring apparatus and system, which makes use
of such position finder in making measurements for devices so .that
measurements can be taken with a high efficiency.
) SUMMARY OF THE INVENTION
' A position finder according to the present invention includes
25 identification data {aking means. A plurality of identification devices are
dispused at appropriate locations within a given area. Fach identification
device has its own identification data. " The identificatian data taking means
takes such identification data from each identification device. The position

finder further inc‘l_rudes a first memory in whiéh information relaﬁng to th
! e

a  respective ones of the identification devices has been stored. The




16 NOV 2004 4 or near the object. The identification device my have, as
the identification data, data relating to an object in associ atié?ﬁ\/\ﬂgv 04
which the identification device is mounted, and the information store iZP
the first nmenory includes a paraneter 5 required for precise neasurenent of
the given physical quantity of the object. The measuring apparatus may

i nclude neans for retrieving a paraneter, fromthe first nenory, relating
to the object corresponding to the identification data taken in by the
identification data taking neans, and automatically setting the retrieved
paranmeter in the neasuring device. to The neasuring apparatus nmay be
provided with first storage control neans for causing neasurenent data

obt ai ned by irdasuatiogstoned i1 tenfishymintal imleddd thy iebnifmaiteRieel. t &ike
stored in thg.fﬁst msqor%- In this case, third display control neans is

al so provi defSPHY ARAEN MARRY) CanEaThar a3 mintuigaslipvdbg dke ghaee ares fohysi cal
quantity nea I ( red 1 ont.ent which has, been
stored in thg’é?)?%s[‘eta ér{gﬁod%ﬁﬁp’%g%?ﬂ%&wﬁ gfd@:{t% 'aag"ed glg(r&ltc%Fe%éfﬂb?lse{HH?%usi ng
the synbol ftaspantiobjideitifofatiohi dévitdwe tphesdplayadant idwtibas dean alspady
measured {o Ee‘:’f‘?i sp) aeyed h.n %ffe{ént manner than an object of which the
physi cal quaRfity FPAEREPAPgriogle oratioas cédhe rpestive ktendtipatian detiteh t he
det er mi nati om the hredewdradmyrcBe Whet her or not the 20 data obtained by the
measurenment is in the first nmenory The measuring apparatus may be provided
with fourth displ dyhebits slenktaaiiornhaternt epyraieed thEadmdifiontidhdedtos fd

content, e.g Si - f j.ects, stored in.the first nenory by
the first storsne osarefali it T ad. BB Wirlss ritFimgans
oper at i ng obfleartkst ihebtaken Spbatyfathtion datdi witreneninf3Bn M Slorb AN (R TrRM LY
obj ect TBF nmeasur i nqgaplﬁé%%t us_.of the 1pr esent invention may be provided

r

with first tP&A¥HY e A 1l6P tiAgRERation ndlavies upeestondiaga toel dtd ng to
t he measur englhsifightidrheat \t@;{brpfaysih%aidegmﬂomy;agino@%%ﬁgga)c}]tdag%g%lbf}ﬁd by

the neasuri ng_ device. A neasuring system can be pr ation
30 of the nme@isalayngt dppayabak fealtngdamiietidsttificatiosnidvier imeadsfeansg a host
16 NOV 2004 pdeyi &6 i irst receiver neans for receiving the

measur enent dgﬂg #ﬁo%ﬁﬁeﬁﬁ%‘fg'suri ng apparatus. The host device is provided

with a second mendite positishofinde ttgr ek nprioRfdedmaith Ofeduplialiispihyt Qo OPhECt S
whose physi c&l gg%ntiti s are asu]r,ego, and second storage control neans
for causing PRETS ik IMGRAT egtey aal Boangen B piatecammand fsceriligdrionbans t o
be stored iréadses metond wEnms YhfoﬂrﬁattcfhestHPe%iSthhQQir&yﬁéﬁg}eya:%%[;ﬂ' figpko the
pr esent |nvent|??_, thde rr_gasurl ng appar atus nmay be provided w.th, uq
addi tion fo fFBUHEd s{dantification  devipearts, bsectisnlayet diny efornmeaaspfeor an
recei ving exjenhaahmis el ﬁdth%%gﬁ(@ksgl%teﬁ' lo In this case, the first

I

[
storage control neans of t'he measuri hg apparatus causes the renewal data to
be stored in the flihesfirsirdinplay, cordoal Megrisumay ibkysoofirrsndd SLASHE icBPable

appar at usges rovi ged. The first receiver neans of the host device is
adapt ed t%g r@{;@?%@?ﬂrﬁeg@ﬁ%ﬂkﬁp YLED, the Ripads dishiayadn thealispiengomspanat uses.
The host devigg@ohse BF O ieGeGn (ﬁd?ﬂlﬁ@ﬁtﬂ)mjcﬁa%g}artﬁﬂ%m %fgcaqrgans for

c

transmtting the neasurenent data receivedfrome neasuri ng apparatus as

the renewal data HBhéerecaiehelustihercareabusali atpaapistras usessp@RIEE tOESER PTI ON
OF THE DRAW.H%S ate provided.  The first display control means may be so arranged as
td cause, when the identification data taking means takes identification data
25 of an identification device in one of the plural areas, the area piciure of that
area, where the identification device is disposed, to be displayed an the

display screen. '

The position findér according to the present invention can be used in

a4 measuring apparatus with measuring device for measuring a given physical
30 guantity of an object. in this case, the 1aenuncation device is mounted on



FIGURE 1 shows a neasuring apparatus according to one 2D enbodi nment of th
present invention. FIGURE 2 is a schematic block circuit di agrabob0inhald
measuri ng apparatus shown in FIGURE t. FIGURE 3 is a conceptional view of
contents stored in a menory unit provided in the measuring apparatus shown
in FIGURE 1. 2s FIGURE 4 is an exanple of picture displayed on a display
screen of the neasuring apparatus shown in FIGURE 1. FI GURE 5 shows anot her
pi cture displayed on the display screen.4Fl GURE 6 shows a still other

pi cture displayed on fhe display screen. FIGURE 7 shows a different picture
on the display screen: ao FIGURE 8 shows a further different picture on the
di spl ay screen. 16 NOV 2004 6 FIGURE 9 shows a picture on the screen
different fromthe ones shown in FIGURES 4 through 8. FIGURE 10 is a
schemati ¢ bl sdKedrtbeiobieitagr am of a host conputer used with the measuring

apparatus shown in . S FIGQURE 11 illustrates. a ,co nd, sequence
representing a proqgégﬁgg%?a&@é‘dd%fﬁ Jai%h heVenes 358 6%%@@%%‘1%%&56% ng
appar at uses asthtfgetdhast objeRp U efssobibBIRERIHL 2Ai N thel ZentBigetibiedeshawia
transition diagramexenmplifying the operation of a CPU of the measuring

appar at us. t dn@f ang the iormayinncHarad indhe dset mamenpingiudieaq paradetiai | a

Chart or usdoTH B HE1S et Prbh TS vy A LB Gt S ol o et

fromthe one Breomeasurify GpRE 1B mey G tpAnane EhEEHOW JH80ENET franf | ow
chart of the g efr.agi on of t5 a CPU of the host conputer . FIGURE 16 is a
picture displ! geﬂ's AM§MRErYai eRliag o thse Abigct eFERROTdingnte Hae dertifitadion in

Fl GURES 4t hrisgitaflon DRTAY LER RERGRLATIONEF 13ty | WVENT! O A Tmastic] o
apparatus used in one enbodi ment of the present 20 Invéntion opera ed
det ect st eamSctdia e Fatdayed pammetadint tbedeeasuninpaesitearount  of | eaki ng

steam on,f ha basi f ct.that whep ,steam] eaks, froma steamtrap,
ul t rasoni Ezot vi brat i iﬂg %%ﬁr{gn%ag%%agﬁhsuﬁgp&eet B?"Mﬁ’gd""@? frfles O Eo B!
| eaki ng st earmeares deneraakid imedsheshsetp daks: obbeaned iy MdGdREnd  thkhgiven

measuring apparatus includ a generally rod-shaped probe 1 and azs
general Iy fl aﬂq‘,yst?&iggﬂ% ?ﬁﬁ%égﬁ’ﬁf to be stared by BsdiIry! Mamosuch Imthis gesas to
be grasped byhidh#oglay atRAmenr@Yisi 1198 rreNaee %o AgL@ehid; | at its
one end. Atip end ﬁilg of the det eIcSti ng psecti on0 11ét|%§%g‘ré}§pt§@§&{eg rér?‘outr ged
agai nst a casiaty efied hamps Ehasicshawmiity cnapsuest ali¢advadened ovitbe atoreds
generatedqd n r [ S team is |eaki from
the trap. 1TheéJ§lg?r¥etc“?g(r: 1a% ee‘\%ll%grselagnetﬂe iip rﬁgm‘é"é}eb'} He T SR rage conttal
means, and causing the symbol for an object of wh_ich the physical quantity

to

has been already measured to be disptayed in a different manner than an

object of which the physical quantity has not yet been measured. The

stored content which the determination is based on may be whether or not the
20 data obtained by the measurement is in the first memory.

The measuring apparatus may be provided with fourth display control
means which operates, based on the stored content, e.g. the measurements
for objects, stored in the first memory by the first storage controf means, to
cause the symbol of a normally operating object to be displayed in a different

25 manner than a fauity object.

The measuring apparatus of the present invention may be provided
with first transmitter means for transmitting measurement data relating to the
measurements of VtheAgiven physical quantity of an object obtained by the

measuring device. A measuring system can be provided by a combination

30 of the measuring apparatus having the first transmitter means and a host



1 6 NOV 2004 vibration-representative signal representing the detected

ul trasonic vibrations and couples the vibration-representative qidhﬂMVtgn@m
infrared transmtter 12 built in tho probe 1 at a | ocation near the other
end. The vibrationrepresentative signal is converted to an infrared signal
inthe infrared s transmtter 12, and the infrared signal is sent to the
base unit 2. The base unit 2 is generalk¥ of a palmsize, and has a
receiver 21 therein for receiving the infrared signal sent fromthe probe
1. As shown within a dash-dot-dash |ine box in FIGURE 2, the base unit 2
includes a CPU 22 into which inputted is the vibration-representative
signal sent in the,form of the infrared signal fromthe probe 1 .and

0 p
recei ved by tﬂ%"'?%é‘éf\’lﬂ@ﬁl@i.feﬁwewaﬂé ferefeseling hsumsassrementdatadream i s
| eaki ng from gyet BsARHg & N i epkiing oy [ il S, | gaking, on
t he basis of the correl gt i_gﬂértgg't%weeﬁh%hg&\'}i %regltalg\cl)\{r?- géi}’r'gés(gm ive glo& al
and the anounmegforstfearatodakithereimhirfolRuti@2 retatingstot bbjecés whose ofhysical
det erm nation [ijn tg mam)r% IS urg]it 53,' e 9.2 sem c&nfjuctor menory, and,
the same ti medUYlEETayE PRASHELuPPE S6RORT GiYpPaFoRlol Fifans deureusing the
det er mi nat § onmeBsgrelert M tERbk2Reans SouRlsedetdiaug ' tp L1/ 0
interface 25 to a data input/out%u[bei(llgfgpﬂst e?n%'nal %gﬁ%ftb?%ﬁ%@%’%?ﬁﬁp% 2
for applicati®fFong MATERt er nal device. As will be described later, a :
Wi rel ess transceiv .CON ted to the data zo |10 term nal 26. The
correlation bet vveeer;l{l‘[i a‘%\?i A ?gﬁé)r%%?ee@eﬁ?_cé’ﬁs\r)g @’lzﬁ%lprﬁﬁﬁ“tsir@’éﬁw@ali%e
differs frommeapurimy dpparatiicmeay diengoVidel Wigd, ¢8adlRiontBehER. 2%adSnit it ake
precise deternm nation of the presence of steam|eakage and the anount of
| eaki ng st earfiCERY SESONY FEFRI¥er Weany s reseiMingepiersely snpplidderesewabdatni on 25
bet ween the vibyati oner tafi I I the, ampunt of steam | eaking
( her ei naf !t?er rne?’ggr;re %t gﬂ%gﬁr‘r@glsg@‘iaég ‘ZAarﬁ%? ngrgsa OEaﬁhFi REATMG ABPBUSNI ch
ul trasoni c vitauesdhs remewsialdie tonbassiored. in e fitdtahe PUADASE, aheupefPey unit
23 has stored_therein data of nunber of. correlatjons far various types of
traps on the %L(Eg'l QES?Hf?‘}QoPP%%'ﬁﬁEé,a%ﬁ?{&&*&ﬁam ellﬂl?nﬁﬁrtée‘é%g?rg’ﬁéan% ef the so
respective trigps. dgdee elsabtopedats rbesive Rabiis Pfrl ciee
t hr ough 16 NOV 2004 s an o%terati on sect!:aon 27%@? CH;? gg@n%?%]? (lgfngrlﬁti ng
t he managenent®AHHEr BRPAARBSEEr ap. Thas gt deeicdeder phaddddat eith theand
sel ectionof @ e j I rticul ar .tr can he done
in responge toﬁ’:ﬁ}r@?&eéﬁ}eﬁn}% ?%Eaﬁa@%hgtgp g%)? nie}%asy Pet"?%”ﬂ dsag#trg?er%‘?ﬂaﬁﬂg‘ ‘fﬁ“%be t,
separ ate fronmepeuivithregpacatus eps ehentateiwae datsi gnad to Tihe dinepl A¥addids, for
exanple, a doélfl rmé@isé type liquid crystal display panel capabl e of
di spl ayi ng gr pﬂn 3%nd is di sposed in a front, upper portion of the base
unit 2, as shown in FI CURBBRIEFTDESCRIMT N OYSHAk DRRING@S IS a touch panel
and various di spl a)é oBerati on elernents (not shown in to FIGURE 1) form ng
part of the operatifdaU&ct f oshewsare provides ippstedudi sptagingcrieeno@f t he
panel 24. ,The atd n.be activated by pressing themwth,
for exarrplgg, %ﬁﬁgéﬁejrngglfﬁtfgﬁghﬁ%)@ﬁeﬂg?“'i n the portion of the front surface
of the base unit 2FEURE Chis di sphapatd bleckpemerit hdalh 29 |ed @amrw[?al ity
of keys 30 for var{ﬂlcrg%1 func&i %{T{%ﬁ?re arranged. The keys 30 1s formthe
remai ni ng por TRRFHALE Swandadr! fsection 27. In addition to the .
above-descri bed nmeasgrRrrgz fygcdd FoTony 1. t sence of steam
| eakage and the anount of Ileaﬁdﬁggg{@gﬁqﬁ‘ﬁgﬁég@ﬁﬁ %gregc{)g'a?ﬂ%wéc%? di ng
to the presenpiovidedrinilon messudng epotiains byowhirc AIGUWRBMer at or, of the

measuri ng apparatu know his or her current zo position. Let it 6e
assuned, F%r exarrpi%é(,gaﬁﬁa‘ti 13 aRUEFERP B ol Rt |4 R EFSﬂZﬁé’eér@ didprisegoegen of

| ocations in gache®furdgeasdsud-shhagtiard a steamplant, that the
respective traps are ags@ned vvist E%n‘gip\}?gﬁa {'managerrent nunbers (trap

Numbers) by a pl anfl@HR&gRShéws asp_&mirfp}'dtm@ dibglayes peché dRpldyaf§ee@nd t hat
" FIGURE 6 shows a still other picture displayed on the display screen.

at

FIGURE 7 shows a different picture on the display screen;
30 FIGURE 8 shows a further different picture on the display screen.



25 identification devices with trap identification data are rmunf%d Bv %
near the respective traps, for identifying the individual traps. hg 04
identification device may be, for exanple, |abels bearing identificationt
data in the formof bar codes representing respective trap nmanagenent
nunbers. The neasuring apparatus according to the present invention is 30
provided with identification data taking neans, for exanple, neans for 9
6 NO V 2004 9 reading the bar codes, disposed in the probe 1. A rod-shaped
menber 13 extending in the length direction of the probe 1 substantially in
parallel with the detecting section 11 shown in FIGURE 1 is a bar code
reader, The bar code reader 13 includes a bar code readi ng sensor (not
shown) at its dista K{ﬁ#ggd o%ge proxi mal end of the bar code reader 13 is
pivotal |y coupled tb pY CHOWE ByPistUse Vet thesceren Welfeiedt fofm tihe gresbe 1
so as to be r@h@Wﬁbhﬂ@YJR@@&ﬁth%’ﬁgh%@gr ees as indicated by an arrow 13b.
For reading 2 bar code, the distalf end of the bar code reader 13 is rotated
to face a bar code béRRd0 balschamiaticebldeit airciadmigrasmbt 8Mmoks dofnpliter
pressed. Wthu[;gg“q%t o gzgout switch 14 pressreﬁi the bar code is scanned
with the bar code rea |r{§ G PRl UgshayEnB H{ GHiMobr i nf or mation read
out is appkied to theUm rarigds sim 2 i £ .on data. The
infrared transmtter 12 convlgrtgﬁ?ﬁeé«rscggﬁrﬁnf%i %:a |egg83tgbgésl(‘émlhgaanpfcﬁ??%{r ed
signal and tr&R¥IRYes for dan tnaestradetwedn tie mbasiie; opp@EYdsRi 4n2BaMddi N

t he measuri ngcgmgg{eqt us base unit 2 has stored therein detailed data of all
traps used in the steam plant, such as area nunbers (Area No.) assigned to
the areas where redpE&tiRB® tRApsarar 12k SPORAHer tyRRe af ¢ <k raps._(Trap
Type), nodels of t@te.tr pS pgz[rwbdel) manuf acturers of tghépét}fsétﬁogsr? 3lag?_am

appl i cati ons SFETRWYNGIE oreralien pf <l ek thenmersurmowkpehatise traps are
oper at ed, fpnportan it APSy LG | . results of nmegsurenents for
the traps (Resul t)qgggijErEg I%’jgta | gﬁéttgﬁ’}eg&% i Fg@ap&qﬁl‘bfiefgﬁﬁ BRIt Rdhmg
arranged on aChbhaprrating showhen FHANRES #8A showrgi n FI GURE 3. The nenory

unit 23 al so contai trol. progr for controlling operation sequences

of the CPU 22, zs ﬂ%ﬁﬁ%ﬁeﬁl@%ﬁ@ﬁﬁkggs%m erdalsiserudetail 2 partofitined on

the CPU 22 caGBesopgerdtibmdifferéhirbinah) dheCihdhs ihiFEGUthe‘i?ne shown in FI GURE
i splay 24 I'naccordance with the

4 to be displayed screen of the disp

control program T%G&J}e&f%a%ﬂ?Aﬁ”étlﬁgesh%wmg%thwom@hwmmt ui 8w dbeohtidher
entire of & padpiedl e PO C%Ir%}ut?& areas, for exanple, the view of the area
assigned with 30 the area nunber "1 ", as indicated as "Area-001" at the

upper left corner dflIGURES1MN®va20¢arel isplayepiont thealispla) Beideg cmff@,rényif,%ﬁll 4,

t he boundari eg 4 ar - s the walls of the factory building,
passages 42 iﬁ'et%neecgasri@& @aﬁiﬁg{@gge@ﬁq%é‘n%l i ng devices 43, such as vacuum
unps and heaters, steanDpETAI shown b

punp thrm%sm@ﬁ%m &Egﬁﬁr@ﬁgﬁ y

synbols. The steamtrap representative sy ked with data
associ ated wi'th thd BeHIENDyEpparahss stsedeth iomet bebodiment oithe 2 resBgt | S

d i bed 4 i; ' t dat t [ "Resul t" ti
i the pi et ur Seehiom PRAs bR S koS o Gp o dmeraipeimn * 45

for that trapamhanigesleakihgrstene, of tHhbasy oo SiAP 18 FHIRHC i the touch
pen 10 28, the sgata of th rap corresponding to the t@tﬂ‘cﬂggm&%@%fm% S

t :
cal led out of &t %arﬂe%'F'yuﬁrrﬁsP“'@V'gFﬁi'qT@. bi#dpg ay ewgoiiud el edérsphey b34theThe
data rel atingafmeunter IBhBRG Sk 4re g@f?era'tz?q ﬁ]tet(ﬁ%ggap'snt é?%@gﬁg?éﬁéﬂ'é{;ﬁeﬁg’l nThe

CPU 22 causes 'a horizontally elongated t
t he upper porlthieomesfuting apparatus encliddes ne tghRetdlly | @ddMepdd ER8:2% ey 4

25 denerally flat, box-shaped base unit 2.

The probe 1 has such a size as to be grasped by a hand, and has a
cylinder-shaped detecting section 11 at its one end. A tip end 113 of the
detecting section 11 is adapted to be urged against a casing of a trap (not

- shown) to détgct ultrasonic vibrations generated in the trap which would f;e

30 caused when steam is leaking from the trap. The detector 1 develops a



nunber, "Area-001" in the currently described exanple, of the ar qimﬁv1
di splayed is indicated. Below the plan view 4, a plurality, for ex e%MM
ten, of buttons 50-59, which are operation elenent synbols, are displayed
in arow The functions of the buttons 50-59 will be described later. 2o
Bel ow t he buttons 50-59, phrases, "Trap No.", "Trap Type", "Place" and
"Result" are displayed in two rows and t colums. On the right-sides of
t hese phrases, horizontally el ongated boxes 60-63 are displayed. Wth the
default picture displayed, the bar code reader 13 reads a bar code attached
to one of the traps, e.g. a trap assigned wish a trap 2s managenent nunber
"0003", dispo it L j B i t t.he..tr
et gt BB LR PR R B B s e

i ncluding the trap managenent nu sen rom

Ease unit 2 anghd npupleedhe nitratibe-rgRds@Ratithai@@RUt@ 2nciatrkfsd pdhs@ftidhe
menory unit 23, .detai]ed dgta of .tre Trap "0003" corresponding to the
i nput i dent i i A Bn tRatRODanl 3 splosglion heeas) Hie witksw ands 3the wibratiem- " 1"

oa SN Lie LieBRes ARAR: st sRoseierhased SanothR (Sl o 4Rl Gocalil NV

2004 11 called out of e menory uni as shown 1n
trap "003" §s franwwitler 42, aséiiynipdravid bignkbis sscanpties base @iiea. nunber 2", the

pl an view of the ar "2' is .displa ed.%ﬁéTes ol 45 far the trap "0003"
to be neasured is dﬁgglbgafgd&qlﬂfﬁeg P rol?laepg "hSH4E GdofasFpaeREVE! 2he
CPU 22 attachetherain Kbngeckdving thBiiafrassabahndSsdrirdhiige tiiahe "1000.§;'Sh-5%51
t he operator carghiknow in which area and where in that area the trap "0003"

is |ocated, an®thipiydashdoi-dash lirg hex InyFKHORE thdhe bhge onitShiaciudes a CPU
Accordingly, i e t:Qr FWN oL M| rea, .he or she,  can
find his or hleD E@éﬁﬁ'@ﬁ'ﬁy regalgitﬂgﬁ‘ﬁghgg?ehc%agﬁggvgtsf%@héan'?'61 @'enfé’é'ﬁ‘by
trap. The @PU @Znadnirargdisigndiifombrmprobect ared patiadttoy tHeerebifsf 26i spl ay
contra) neans as regj i, ot he acconmpanyjng clains. The CPU 22 causes the
trap managenent nun@g%%)%gg"d? rmwgsi-%%é?’?a‘f Bl Bleapiseleaking frem a trap t ype
(EFGY, for exarml df sodarh fie Ibaing A8Auch &10Andi SBLAKEI oh iENE, £, B0_and
61 right to the Eet?rase " and 15 "Trap Type" ] respectively. So,

"Trap Nc." ] _
the CPU 22 calod&iziipn iﬁé&"ﬂﬁﬁtﬂ &he vibiatierrenres ertativé igrad patd 088 B mtaainb eof
di splayed in t to i1 Gt t N ult." . ..1n. the -
i |lustrated exﬂﬁ%@géagﬁg] nﬁgg&?%%@oﬁteﬁeﬁpgéﬁg@%e%ﬁﬁez?'!m'f'%t'%ﬂ ot P& whi ch
means t hat 1% hd!ftftedduedanenteniaondoctoy eterberyn addnet tlor stihe HmepdisfRY3 "thel N
the box 63 on i I t "Place", the 20 |ocafion of the trap
O Bgsipfj@ 24 Mia rs QRS ot dbibimiauat weis bs T COret B, y
di spl ayed i s arscospiadethréuglt be iR MNiIl0)231e e md hes & a8 w@@m the
boxes 60-63, th@ c%ger.at Oé cg col l ect necessary data for the trap of" whilch
ul trasonic vi di&itBHeingt &6 ¢ “l?ebfr‘%a‘é'm%(ﬁ‘?r 2 licABo nen exieenaltdeeicGPU B2
calls the cornrgiald i ured. fr he nory
unit 23 in acc\g[r“g;angée)scs\n@%ﬁ [%t%[;e’ %@gﬁﬁs? ﬁ%ﬁt&(g?%ﬁeggt@ﬁ@enao%iﬁ%‘%m ﬁ"zflql%r}gset S

it. It shodtd Ife tersmieal Ahat the setting of the correlation data or

paraneter for use i, easurenent need not be done by nmanually operating the
keys 30 in the operzpi3 Cﬁ%&%’t“o#%?“ﬁg'b@ﬂprﬁﬁeprré?%fftﬁé’if f@nAkeed rfteam

corresponds t detkeyesdlfterngromediap @Stra®Cl tdotdindlRCinSOrdeF $OMBRNY BT, 581 MB.
16 Nov 2004 make precise detetmination of the presence of steam leakage and the amount
of leaking steam, the CPU 22 must use the data representing the correlation
25 between the vibration-representative signal and the amount of steam leaking
| (hereinafter referred to correlation data) for a particular frap of - which
tltrasonic vibrations are to_be measﬁred. For that purpose, the memory

- unit 23 has stored therein data of a number of correlations for various types

of traps on the basis of, for example, management numbers acsigned to the

30 respective traps.  Correlation data for a particular trap is selected through



12 When the leftnost button 50 | abeled "Prop” in the row | ocated

i mredi ately beneath the plan view 4 is touched with the touch penb@,N&\thM
CPU 22 causes a slightly smaller window 7 to be displayed over the picture
of the plan view 4, as shown in FIGJRE 6. The window 7 has a title box 71
in s which displayed is the trap managenent nunber, "0003" in the
illustrated exanple, of the trap of which the synbol 45, in the displayed
plan view 4, is provided with marking 46.” In a box 72 below the title box
71, part of the detailed data of the subject trap "0003" is displayed
vertically. On the right edge of fhe box 72, upward and downward directed
arrow buttons 73 and 74 10 are displayed with a spaci ng di sposed between
them Pressing either of the buttons 73 and 74 with the touch pen 28 nakes

the display w ghionetdtRnbsoetid I j h r ndi.ng direction so

that the operator |Flgan see a[I Ia%f%y?rﬁgge eétr@?]{a'eﬁpgg{nge@g%%éa WSRO .O%A

scrol | bar 75 1@t Hedit i dpadl bedreenbachiztay trovsdatianst Z@pragﬂaté%ormﬁid’ﬁ ndow

7 can be cl ose r : 15 pressing a button 76 | abeled "OK"

di sposed in thgatﬁg\%/gr%rb%g{r’%ﬁg%gé? Cﬁﬂg’e\,\ﬁ?%&da/ respafRe \pi thaddemilcationdata of

di spl ayed al sothiay ttapuséingoththesyrabel 1 45 ik EBP" r b?h?&;ﬁ]@ e?rél%qttgﬁmt ouch
Synbo

pen 28; |i |is also displayed when any one of the other
touched. Thz tY88%ing of the symbols 45 or the 20 "Prop"” button 50 with the

| or mat 1 on i pl 2y g 2ar or Foa <Pl X 1 ABHEpE MR sus epyatay
operating to didsiasepabee MrﬂaWa?ingngrmmUS@d%tdjgp@@grﬁ]tiaommm Ege
synbol s 45 or LECﬂﬁGP‘ﬁtftt bgo corresponds to the second display cortr P eans
as recited in'the clai &r% pAS ”?Heze'b{)?t? B1FGNRBA. ar Ehe diguishirystal pgnéhe
repl acbs. 1 ﬁéeg‘”ﬁe‘i’- G 8 ohon a1 e et 0L, Beanth e fenf ot shaiageaa.
More speci f9 ¢ '?’SHR flctprae patt oh the dperatims sedtort iy ptamryiea Gf , tpkor
exanpl e, area digsier i ' y kb _place. of the:place view 4. Each
time the button %‘g?isg%gﬁgfég%p%%p%ﬁe EESHW@W“&‘EWB%&%%avliiw@e«éby
successi vel y iﬂf@ﬁjﬁasithgﬂawiﬁa_fnyabmnple()%hard ra6inNGMcRORf A3 0%4&8. barii
repl aces the Q{fqp{é?}@tgﬂl?. Sl'rc}bl rlé, each tinme the button 51 I's prégged,
the area with a succesdi VESCHEEPesEiUNY abelawdinisésplas 24 s pbagesitdif 29 he
button 53 | abelneda 'PHHLY éfskeysesB At WHRRs DEtRIRM, K ﬁ%@e&?n ﬁ)eeg%}%ts%r

e

than the area f\/\/nere the trap whose ultrasonic vibration

measured i & difSiR4Re tsrRaipingRosiier of threomemation seeties2T he pl an vi ew of the
area where that trap h&didhspp ] ain. .The sagid other plan view
is replaced by the plan view aﬁgﬁpé\%eé%?’ gggréea&f"”flﬂzu'ﬂ‘%é?@ Pegetesitiod by
the synbol 45 gt AresRacarenfkbiegmiBeakiayer @ad et aa@AInD. ofF iy rgp%aqn if the
button 53 is Eﬁ%‘?ﬂ V\{?@ﬂ‘ %tll]e gl an,.view of the area "2" is disp ay’eé, t he
plan to view 4 16 di Spt LA AR RY dPalbe efesemeinyeatiovitew offutdimnabea
"2". Also, if vtieh zarompoderaff thBentsaRin. og)‘pp%" i, . N en the plan
view of the area 2", for exanmple; is digspl a;l/'%él, {qﬁgg% an]1§/if’\«£,'\/\fb‘eﬁr “Yfrathe
area "1" i dip§’5| Wed again in place of the plan view of the area "2". Wen

the button 54 (scal st AAHELASEYRe PUEL O pfth fromthe |eftnost 15 button
50 in the row is pressed, the CPal)J fZDE é(?aaﬂr{&é% Q??teanI"HP‘&EB @i%@\?”ﬁf“@ﬂﬁeaf@gi on

around the tr&FEPopaaat lagtians fin teaeh mirdeeag (46, fddid@ed g LB i | GURE
7, to be disphay ee tﬁlegl ocati or% of t%@ﬁ?ﬁﬁwﬁt*"%@gs"

or can Nl
nore easily than?%p&-gpe% %%&% a§ﬁ'(9\ﬂ/§at"ﬂﬁ‘ WAt srzmgement nhmbaes (tag he
four buttons 5H8mbe6s) By aapdnbednRqb Lghtr.side porti of 20 the rowis
pressed when tcre ,(?_nl a?ygedp],vinew thgmﬂ??r;b%ﬁlé g]ei ggsgt’ﬁgp‘ﬁeet@(@?e@ﬁg tgﬁ%
di spl ayed Por {1GHIIGAlIRhEeHpenvits tear dlentiticdtidt det chire MAMMBEE or WEYRKIL OF
downwar d, dep i ttan.pressed.. Thus, details _of other portions
of the aria cgﬁgﬁqgggﬁ%ﬁfﬁﬁhg@ﬂﬂﬂﬂ%%g% 'i“glvﬁf"é‘éstéwsaftéfhethﬂ@ndfisqiicayed
portion has bdenicBsnahbaghd,cxafiC Bk . rged.view of the
regi on about the tra?)msynbol_X4g$vﬁ%tglﬁeﬂé%ngrﬁgﬁ%%mg‘ac%%ﬁeﬁ% Hb'“\ﬂ gWTISPI wn in
FIGURE 7, to B&T 8P4 repEesentigairespective hiepbmanayenfditinambessed when the vi ew
shown in FIGURE 7 is di ERIZ’%/ the CPU 12 causes the window 7 to be
di spl ayed so that the. 30"d SASUERY GRPaTaHS epeortingpio dfie phiseht ByeRRIn A5 1S

marked 46,350 - Broidisy WHAP iddMation data taking means, for example, means for



1 6 NOV 2004 94 In the illustrated exanple, can be displayed. Thﬁ, ﬁr inﬁ
of either of the buttons 51 and 52 changes the area displayed on't 2004
screen, as described previously. If fhe enlargenent button 54 is pressed
further when the view showmn 5 in FIGURE 7 is being displayed, a further

enl arged, or detailed view of the region about the trap with the marking 46
is displayed as shown in FIGURE 8, so that the operator can identify small
val ves 47, bypass pipes 48, an indication of the type 43a of -a device 43,
an ‘indication of the route nunber 44a etc_ which cannot be read on the

pi ctures shown in FIGURES 5 and 7. ~o In such an enlarged view as shown in
FIGURE 8, the trap symbols 45 are displ ayed in different forns, depending
on the trap ty rdin eeln ch synbol s 45, t he oper at or can.

i nstant!y knovﬁegﬁrggA@S aroq:ﬂeﬁeds,paﬁ% rEﬁ’oPrcﬂ‘P@l gw duti-shanedsmepder 458 a
trap managenendxténdrherin 49 i e ks d|

whi ch enabl es the opgrator fetzrggth r?g\?vkﬁgn Ftkwpé%tengﬁgggﬁn@%lﬂwﬂa (%:lt‘“ﬁﬁht

| ooki ng t he bdhe getedingwsadtienpl tashorinein BIGLRBYed.a Bhecddnedddens ofqet her

buttons 50, 5 re e sane as descri bed th
rgspecf to thjcoggzreagér 1?%0[?3%5 EdD(iJF@ 9 reﬁﬁ@rﬁ‘si%% ﬁito%%@) at i\{\g distal

(scal e-reduci mgndbut Tbm)nrcﬁdimtaheiﬁd ofrtteniearl @ide He%dé}r%?seﬁvothlg G%Heﬁdzt uses
the plan viewto on a reduced scale. zo ime e “bUtt on

59 is pressedP E"P]%e1 gﬁéﬁ P/"’B‘i/vqﬁé o8i g1 sife ! dbe @refralt] e asdalte: rdtatatexaypl e,
t he pressing %fboﬁh%@%h%s%% «Q/g%g E;thzy %t”%rwehgqhom in FIGURE 8 is being

di spl ayed, the plan view 4 is oas | er spate, as shown in
FI GURE 7, and the sEarr eeddéng arbmewodeedheemstbyem@ffmétmrcogéer%%gg1gf|3t he

b 9 h QU
ccal orreduci ng BUEd d TB6E 1 bAE ABOS RsBEREIRRSILAGR 3 et aed cumish thdis

entire arew siposssddn FWBHREe 3t rétdort ayfch 12 hanges jits
color to gr ayw {Dﬁ‘r%ee%npl e, to indicate that pﬁ(é&%?a%eg %gﬂw‘;‘}g& %ebacragaﬁged

anynmore. Al so, é ‘E’id@t {FedIngh 668MSarn Iﬂ'l'@JRE-!ntemedt spmbgednfBmatibg

scroll button cate t t he
p| cture 16 %@gggf&@:l%gﬁﬁéﬁé Eﬁ#é@é?%ﬁn@g@&%ﬁ%%sn CanéH gfn eﬁh%rged

o e ore G r gl $iapent) t”*‘f?’”‘ﬁ“"??“?ﬁi”“ﬁ?} Rfied Ligftast ng
u SSi S i SI
9 dqlfastgnﬁb(s ﬁj BA Eheg%a%u“lgﬁ P 9 9

button 54 or t e scale-re 59 corresponds to the application of
an externats 5 di splﬁiyeacemhc&yahnatngemmmfﬂrrtdm%%bﬁr?gdab&aﬂahﬁs Gi& Thit R result

of neasurenent for, tra t he neasuring apparat us accord

the present i AVEAL| t@‘?‘(e B@Pﬁ?@@ &ﬁ«ﬂétrém UaRd frofhet Heamedaur enengs raes;ml ts
in the nmenorynufibler?JASEOWo | naﬁlﬁ.ﬁEtg S cr r.evi,ousl

particul ar trgBS is of)(erau ngénor r!m th%r gp%sé’}n.{%?%g'% gect&%dyaqs aé‘? or ed

in the "Resul #*Resedmivias ohdbeeljapn ﬂ'&rp tlyae), pmotislsubRrth regps |(Modehr ap is

determ ned to the ra | eaks a | arge armunt of
steam "Leak/ E%?lélfégé{!lEs#%tofg?%%l?ﬁéﬁgp#emmﬁhgrﬂﬁ pi % rghh, SIE#ItHeswgs emdeor

t hat trap,20as whih thsaprarple ara reedFlibbardce b sul t
columm for those treég V\@Od;ﬂe ul trasoni c \?I b?ﬂeih%aggﬁcg\?@ﬁr#c}t ['Eplﬁ’( R?been
measur ed, dat 351t ?ﬂiﬁ(ﬁ‘?’ eiltAPsNGesiiketked Mt datiads whared ﬁnthe\Nmem dfhe
necessary neagsy &@eYy atrdndaken HRsh t form of
fhe display of the syﬁt{o?éé SHfaorﬁérsl%JE({:h tntu% Epgsﬁsxgﬁﬁ%g%nt Hﬁgwﬁtﬁ)?’s for
t hose traps Eerf@%lﬁﬁfryel!féh% 2fsor camtidioh ahm&rcbepedsgrdmn@r BN troEin G ARt Sfh RS

et esent 60 by gtk 198 ol B GRE 9. 50 1 ha

25 When the power switch 29 on the base unit 2 is turned on, the CPU 22
causes a defaull (initial) picture like the one shown in FIGURE 4 fo be
displayed on the screen of the displiay 24 in accordance with the control
program. The default picture is of a rough plan view 4 of the entire of a -
particular one of the areas, for examnple, the view of the area assigned with

% the area number "1", as indicated as "Area-001° at the upper left corner of



20 the operator can instantly distinguish checked, or neasured tkip froab
unchecked traps. Alternatively, the synbols for unchecked traps n jfﬂ@v 04
colored, in other words, the synmbols for checked and unchecked traps can be
di splayed in any fornms only if they can be easily disti-ngui shed. The CPU 22
in this context corresponds to the third display control rneans referred to
z5 in the acconpanying claims. The CPU 2@ superinposes a marking, for
exanple, "X' on the synbols 45 for those traps which have been judged
faulty, as represented by a synbol 45b in FIGURE 9. By this marking, the
operator can instantly distinguish faulty traps fromnormally operating
traps on the screen. ao Instead of superinposing the marking "X' on the
synbols 45 for faulty traps, 16 NOV 2004 16 the synbols 45 for nornm

traps may be cﬂlrebp@(ﬂui‘em ot theer planruisw 4t ey baByd R s 5 BE &ed dn Y rra&\r;ﬁﬁr
r :

only if faulty ap. be di stjngui shed fromnormal ones on'the s
The CPU 22 in {"ng%ﬁéﬁ? E@g?or(y 4‘@;&9@@%5&&?&%'nff(bar&rhadim‘bj%ysteamtHzﬂidffrﬁ@ans

referred to indehieesldd| BBech s BaE By s used i.n a steam plant as-
cdescri bed above, the msasurisng aﬁgﬁ%uné)si S frr}ée tg'gsntsitl AiRR 188 f YamdFtaarm
plural ity oper H8BF 47 HAShowsybhsymhwis k at the same time. The measurenents
obtainrd freoma pluragli peasuring apparatuses are inputted together
into a common host c@ﬁpt&}t{%ﬁ tﬁ%\m,rear%g%tla@ﬁ?fBYmQQJﬂ 46t iang lamakdanvdtiyzd1g t he
measur enent s fagsozigibdrvatt tye T@sgictivE a | e t_conmputer is .
described. In the jlluystrated ex%grcr:pll e %ﬁ)s\tﬂ%%l:bpoi @sé&%%eﬁ(wﬁtﬁ”ﬂﬁ,z% heAs is
measur enent s {15 fhed i gkt laler, whapihobstaiofen eltyayt hea MRasHF NG BRRRLAL USes
e

are transmtt t by a wi, el ess commrunication techni que.
In the illust ?g?%‘getesbg#gﬂg,ﬂgacﬁé %lﬁ%ée%ewq&;‘dﬂ?sd, REREHyymbel 4% &suthiang 15

appar atus, therapabangeent Whensems of thd bpmbsistas fbaSQtt ﬂiet {gl{% host
n .

conputer c taptially in real tinme how the neasure Bohe by
each masuﬁng@g\grﬁg;ébﬁ%gm% Lrﬁg GRAfERPeHENGrEa e tomshed mediboby5 ¢nean@asyEi Ng

apparatus is sfrthetneh&ie L1083 GRATY ' be_forwarded to anot her
measuri ng apparat us fr(bc}?ﬁthe host cgf?%haty%? Oglgtﬂ{aﬁ%p'%é i© operator 20 can
see, on his measuri hge dgphreletisg ta e preasieedeno nesw ik fﬁ)t?ﬁ@ig{g%,?)@r{ﬁther
measuring appgmatuses. To realize it, a wireless transceiver I's ¢o cted
to the data input/output term nal 26 di sposed on top of the base unit 2 of
each neasuring appafb¢ uSPUs@@ EL@GIRES Roabshid)y i.r.el.ess, transceivers 3
may be 25 %mldlisﬁé’%"eﬁ{' ttijanscei vers. The w rel_e)éséqtgﬁ%%\%@elhggrb%’@ 0 r(.bé’ponds
to the first transmt{'erCHERASPEHENIdbnalanedenvier fretinstiilsosy §i @l ares

W rel ess transeaibeer "Arelasoronpegied t conputer. FIGURE 10 is a
schematic bl ock circujt di a?r am of %‘Jﬁg“*mg??@@“ﬁ&u?g?m%i&@ BowMsai heiGGQURE
10, the host E’bﬁ?g%ﬁe@rlssnﬂ'ﬁé &itlesBalo@Pitieqilan tviky30), E'gjl@r@li?yn ft?rp%;aarﬁft;@n Section
82, a di-spl aYOB?b’utt%néijQﬁé{ w:”th 8r4 andr . 16 NOV 2004 17 i’npu'g ou pu{ I't'I/C))
unit 85 are connected.” The host @&nRATAHCE ehefjemies untpels s ormbisponudt gr & f or
exanpl e. The oper atTiherfuseddiosf $23 Hutehydes 0 keyboard, which
are not s%wn. Theh%i3 spIn@y 83 may be, for %fg%l}:’%,ﬁegcr% laf%pl ay or liquid
crystal di‘Splay, THEIRENGEybUtRS BA-58uypheasienc"lide, NbOT “BHAPYSe aF’Iad:e“

sem conduct or gABMREYBNg menmory device, such as a hard disc.
The wirel ess transceliJ ver sgd}f@égganlr?fg{gfoeﬁwts r@uﬁ‘ﬁ’ ePlumig. | puitieotigipugides
termnal 86 t@f thWQelp/h@mi,thoazontﬁh?evazin@g{.e_@sbsoxte%%s_g@ayee?i9 corresponds to
the first recei verswﬁl?gwt e ngqnd transmtter neans re SPI8% 0 in the
acconpanyi ng cl ai ns. AdBiagl R cluge digplayed nbasharicog e apped it 3 paHsCAGY,
/raving the wdadd efBcheansrel er, 3 ar rovided. Each of the N nmeasuring
apparatuses is assigned with rietes()fO\t/l"v% g'@%ﬁere'@n)a. e hgised Wil iss toae of
the nunbe$ oMaNAGRMANt bUNber"DRGY', cbsPRYSENin hé %rbs Ok dedin: a ﬁg”ter

contr ol roomdél,;geof %tt COLT'PLft[?.I‘ 8 is common to the neasuri ﬁg 55 Falidfses 1
through N. In e trapincluding the trap management number 0003" is sent fropm

the probe 1 to the base unit 2 and inputted into the CPU 22.  The CPU 22

calls, out of the memory unit 23, detalled data of the trap "0003"

corresponding to the input identification data, and displays the plan view 4 of .

3t the area "{"in whlc:h the trap "0003" is disposed,' based on the detailed data



is this system as shown in FIGURE 11, when one neasuring apparaju
finishes the necessary neasurenent far a particular trap, a connhnzcﬁm’dﬂﬂlr
request signal is sent fromthe measuring apparatus (n) to the host
conputer 8 through the transceivers 3 and 9, By receiving the comuni cation
request signal, the host conputer 8 knows that the neasuring apparatus (m
2a has finished the neasurenent for thaty particular trap. Provided that the
host conputer 8 is not currently conmunicating with other measuring
apparatus, the host conmputer 8 sends an ACK signal to the neasuring
apparatus (m. Receiving the AXK signal fromthe host conputer 8, the
nmeasuring 2s apparatus (n) knows that data transfer to and fromthe host
conputer 8 has now becane possi bl e, The neasuring apparatus (m transmts
the obt ai ned aaﬁe%@tn@m]efrﬁémhryeumgtae c8ls8bwh IRFIGORENS hoFtthe apUtRy+ 8. I n
this way, the host conputer 8-can obtain substantially inreal tine the
measur ement rigsi0lan dres asségnear witlo baexample, ebtaemedmbyr 1 etheeplsanievwy of
apparatus (n),,  so The.host co ter 8 stores the data received fromthe
measuri ng 1 el\@?aZ(éohs ﬁgpﬁaﬂ%ﬁﬂat us-(m in the nenory unit 84. When all of

the nmeasurenent datike SyrigsldsVRe thy tztafpfe"oimgst t6 BB Rr isadirsSFa?QHih?Ehe

conpl eti on signal istransmtted fromthe host conputer 8 to the

(RO). i s
measuring BppRpRarUe Ryrticanef EWdiRest cohpliRY ¥ eWedesh@agdmindfi athiions
wi th the neasuf] Uus. 5« w The,, j 4 st _conput er
8 corresponds%mogghtgé)g@g@tﬁdﬁa rrgdrjray3 iem‘{%g%%pg{rytérhgarégé%@rggn@ﬁ% %% s,
and the GPU 8and ehees rotitd drea tthe trepc'0003 isnocated pand, chusebasan éigargd fo
in the clains, The host, conpyter 8 poll a t he .maasur'&lng aé)rpar atuses fromthe
smal | est - numb &MY WiRe(bs A ehbs'msggfﬂr N9 adparaseudie Rperatarceds leRkivo

measuring appasmkUsredthe @néhel CARSIAA Bist Sreh&apasiti6f PyVRAdfHOMe b BEASUri ng
appar at us grr) successively to the respective -ones of "the remaining
neasur i ng ppatachipgete agwarehéigal dbtea CPEpE2iactinalin yhistnannesstoresppoder 8

e be 2 L IPARASPURDIS AR Rl e Bkt RERLLRRY Y S ol 1) 1

measuri ng appar at us _ e nmeasuring apparatus ving the
transm ssi on requeskhesiGHal 25 eadsedhdbk tasp AT micgralt Awmbdre "GN @omput er

8. Receiving the ACK signal, the host co [ 8 knows that data transfer
to and frothEJS %J?’f &Spﬁa‘f@tﬂ% -aPﬁypgﬁﬁ@eéB'}rﬁx%ﬂ}%}Pla ff@.tr%e%qo% he

host conput er t$bbransalEs it liee dakes baGRIved (fghom the pRRASY MThg, ﬁepa{a@& us
(m to the small est-nunbered neasuring apparat us Eﬁ% as renewal zo data.

In this mefiner [raphd YERRI I@%ﬂﬁcﬁiﬂﬁhereeﬂﬁ%aéh@i e Uapirarcauges ( the danuldbbbéi n
bstantial |y j i ; t . f : ' tra b
he” measur | ng"easufert OF e GaFR BTN skl Ty B bs Beth hd PRk BK T ™Y

t he neasuring appar at measuri ng
menmory unit 28e whel fiResilidl datthe flbrsttated pearhple phindicatpnsemN o OoRLkde host

conputer a an end s a reception ¢ etion signal (RC) , to the host
conputer 8 wh ﬁ?«a'lslds‘?‘ﬁéy?%n‘gméﬁ MRS tﬁ%ﬂ*’ﬁe@ﬁ%% WEB%S 88t Yelheamdone
conmuni cat i onsoetareen taun3salh afb-swTBer & tReagH ishe JPRAE alpiis.ol Nk and
the host conputer 8 is ended. Upon receipt of thé reception conpletion

signal froh t ikcadival pedhaotrapntfdfey iretidinatedy weirllyat ushe njatat Abottosie

conputer $ se : e - 2004 . s data,f.o fhe nmeasurin
apparatus (n { titoggstlrogggg@éﬁh?lﬁgﬁwﬁeﬁ% ﬁisgoels%ﬁﬁ%gr’ﬁhei Weﬁ‘oﬁﬁdﬁ\é’rg 23i il ar
to~ the abovetdeschebedisphaysein. thedbaxesi 60-63 theasyetiorfdag w0t esRULey 8

sends the neasure ata faor, the particular trap taken by the nmeasuring
apparatus (m dtaga gierm‘%gratph‘g @H%Pﬁf%@”?ﬁs‘é{@{i’ﬁ‘ioﬁﬁ age pbameesiedl. as renewal

data, and ends the Af@Rsiffe Ahet B 88U bR AEdofatde R Gy Rp 14 ap by
t he nmeasuring apparatus (m.
25 be measured, from the memory unit 23 in accordance with the identification
data, and automatically sefs it. It should be noted that the setting of the
carrelation data or parametsr for use in measurement need not be done by
manually operating the keys 30 in the operation section 27. The CPU 22
referred to herein corresponds to the setting means as recited in the

0 accompanying claims.



In the neasuring apparatuses other than the device (n), in response to the
renewal data sent fromthe host conputer 8, the synbol 45 for tﬁe twﬁf
corresponding to the renewed data is changed, for exanple, in color Q@D4
the ~o synbol s ' 45a shown in FIGURE 9. Further, if the result of neasurenent
shows that that trap is not operating well, a marking "X' is attached,
resulting in a synbol |ike the synbol 45h shown in FIGURE 9. As descri bed,
the result of measurenent fiat one trap de by one neasuring apparatus (n
is reflected substantially in real tine on the ~s renai ni ng neasuring
apparatuses. Accordingly, different fromthe previously described prior
art, it would not happen for a plurality of operators to take neasurenent
for the sane trap. The synbol 45 for a trap one neasuring apparatus has
t aken neasurenent may be di spl ayed on the display of that measuring
apparatus in 20 a ndlNhen dief fietmast buas the syskal @Prfoﬁ"' i fpS r%@oﬁ&%h d

t fhe usi % t hat

measuri ng appar at ug. hpgve t aken -nmeasurenent, so tha oper at or
measuri ng appalRFESIatetK heveplntha plageviewr4 is heudhed peitth éhetowthep st aken

raps wh ch that monearing Soonion e dieek 21 hedl i ahghe 'prd S rSpl ayed
in different 28ecpleorviéwdmasteoantierFIGYREsS. THeewingsk TCRADY LRI fh)Cp| Lect s
and anal yzes the. neasu nt gdata fromthe respective nmeasuring

appar at uses? s@gécht ﬁ@p[)aggﬁa'tsi ﬁ@ E?Bt'@%”?ﬁe”ﬂ% Herbsdct P "t inape, ilustratartiges

haw t he oper at exgmpleabeshOfrabhg WIBSP e | r ivea: ts.on.the entire
productivity of thg pl ant. The progrg%?%ﬁbéih?mg%élggﬂ%%gﬁ@ V?“égcbsr di ng

to which such PURYHFEnWithsnadkng #6. ndt Db iTdehdlotdhihitle b MOY 2200 e

present inventjon; Ay ! Cri .Ln.thjis specification. The state
transitions i nhgﬁgegggaéeh{ ?% &%%ér{gtf%pon&bgg ﬁwg'ségl‘ﬁegfeftﬁ:aél&ch it thendght
measuring appafédesef ther boxs Héwnpward-h GUBRER &2 @nshtd@BrroSodhmenyd 0, flI/GURE
12A, when tEle Qfev\gfs Evvitch. hZQ on t.her‘gase unit s 2 is turned on, £he U 22
executes an’inftd ASPLYER WH # SRadag mispased betweepthon. cairsesing heitidef oful t ,
or initial pictherteutthews and Fi GRG I .t he di.spl screen
of the display_24. Follow ng the i r?%ttibgfrpggg?;g%%83{18%5@!%@'@5 tgﬁtbé’lxs
into an idling’4t5tdeddd thhEpeepponding directinn satimtdhe oparaodoapebe af 4o it.

For exanpl e, si.ghe ato certaintrap.is read by fhe
probe 1 duri n\é\thf%ﬂ%é?g |ﬁg%csi§%?% {:{%g ggéfhe éjggo%zb,art 'S peigredchetnerndat a

read out by t héeparotue buttoss i7Buartedd t o ThaewiGRby 22¢aRpd dé’&%dq:?'*#a%%eﬁé(@% tes

an area vi gy di i ng Cess| 104, | n the area view display processing
104, the CPU Z%r%glg@él gybstﬂgér%l ?ﬁe‘%%&eﬁoaQKscqf%,edamr Hirghoperanosticewod the t he
area Were thewindap torresponding ~s to the inputted identification data us

di sposed. At the sa tl.n'ﬁ, the CPU 22 superinposes the marking 46 on the
synbol 45 for that trapYitAP¥er cambe, displeyapalseobeimchirestie syoretl4at ivpp dat a

setting procesgiengarkifd46 iwmh%lectbuéﬂ“geﬁ%r el @Ls't 5’19%%‘2#%{%%;@3; rap

corresponding to the identification data’is DY opetalr ns
to the idling $eatibenozgbols Fhds daidhed, the tdrdamg bﬂmspa@@olksﬂf’%ﬁﬁsd’

whil e the U LSyl t idling, state 102, and the CPU executes a
wi ndow di sﬁayﬁ?%c%%@?mé%& '”éeot"t“ﬁgtpﬁtn G HerRReNTs Shdte aippl (G tEURE 6ni S

the box 73 Wtpin therwmdow 1 gy ot R e ek Po3RREETY ons
73 and 74, th Zpio@ﬁﬁtl@gv\]ot Hisklanthebwsndow 7 in response to the aperation of the
symbols 45 or the buiten 50 corresponds to the secand display control means
as recited in the claims.
25 The buttons 51 and 52 are for switching the displayed area view 4.
Although not shown, a plan view of a different area replaces the plan view 4
when either of the buttons 51 and 52 is pressed. More specifically, when
the'butto_n 52 is pressed, the plan view of for example, area numbered 002 Is

display in place of the.plan view 4. Each time the button 52 is pressed

r

30 the plan view of the area having a successlvely increasing area number, 003



25 72 is scrolled up or dowm. The pressing of the "OK" button 7%f5N@¥ 24
22 executes a w ndow di splay ending processing 110 to cl ose the w ndow 7)
and then returns to the idling state 102. The CPU 22 executes the w ndow
di spl ay processing 108 al so when any of the synbols, including the synbols
with the marking 46, is touched 30 with the touch pen 28. In this case, the
detail ed data displayed is that of 16:.NOV 2004 21 the trap correspondi ng
to the touched synbol 45. Wen either of the displayed area sw tching
buttons 51 and 52 is pressed while the CPU 22 is in the idling state 102,
the CPU 22 executes an area swi tching processing 112, in which the plan
view to be displayed on the 5 display screen is changed. After sw tching

t he di splayed area, the CPU 22 returns to the idling state 102. If the

button 53 is0pdessedpliades the we@ges dnte EHikAyexasitiasr sobaKbAUsSt i cture
di spl ay processin 14, in which the CPU 22 displays again the plan view 4

of the area PHS#RPcH& #Hearwilpawucersshehndewpagnagresndnspoisedispleged.n ot her

wor ds, the pictur j ’ [E « T i.i.chi.-ng hutton 51
or 52 was pr essedell]c gﬁengg gﬁgagg{g‘g?nhwgﬁ%%ﬁg \?ﬁ%‘?‘@%’b%@ Wg%u&n@ to the
i dling stat eategPothehdéimarn the sealverdracheaapnghdsutlloasddc vibrithe sdispode i S

pressed whsl e thengU ‘32)'2 S Jnn é.he i dling s{% te 102, the CPU 22 executes a
scal e-i ncPealiR§UES By 9eRe¥hE diEBlaypdy (ki CRYi4Hemakean the Slanviey af §91 ayed
in alarger seal @hs@ HARtra@rieali&losdeta r &y spl i r the
CPU 22 returns to fhe idlria%g| stﬁoes ltggé.m%@n%ga?rdoreTﬁg%édréfsieglpg%?is% ay is
avai | abl e, i iselepigcednlyy Whearan iviaw wherltspbaneedead thadrepaepgeseniedss; thee

scal e, the h ‘or,of. t scal e-i.ncr i byttaon. 54 to
o oy and. oTTTES ASCRRE TG Rafine edlis (BR AR SRS 28 Satoies e
scal e-reduci byttbut8ds pbessied whersthechlahelrwt dfethERtb222" is displh ey, it Em state

102, the CPU 22 executes scal e-reduci_.ng processing 118, in which the CPU
22 teducd? t HEWAT SIRIYR 47TR e PICEP IR BIan YiSW RIS dyba 2 t &fsa Wat , t he

CPU returns tife bhecddd bNtheStrap e0d®R is lrbad BEaiR @it VineWsidn REI N i5pl ayed
cannot be digplayed on a f,ur?%\er redace%l s§§| evv,ﬂ{étnhéI \é??un ?gé"égf grr%sg{e%e
button 59 gra¥: dadexemels; iy sisiaged dhe méani dieing oftthe exre@21" lin dishilsyedase,

t he scroll bH_ mqﬁtpﬁ%-e?ﬁﬁ%gﬁ?iglleg\p%fﬁtrgg%é%%,: |f the scroll buttons 55-58

are operabl e en state 102, the GPU 22
executes a scrol | iigeptoe éstion G4l phamarer @t butdont filth Se5@lthe barthesns 55- 58

I's pr esse@. -Imﬁor%bj i%zthg%\glils Sprggs%dqitﬁéjk%{le% cat}SGesNa(x%/e%g(r)éed vieWL‘o-f the
region around the trap symbol 45 with the marking 46, like the ane shown in
FIGURE 7, to be displayed.  The operator can see the location of the trap
"0003" more easily than FIGURE 5 which shows the entire area “1".

If one of the four buttons 55, 56, 57 and 58 in the right side portion of
20 the row is pressed when the enlarged view shown In FIGURE 7 is on the
screen, the displayed portion of the area is scrolled leftward, rightward,
upward or downward, depending on the button pressed. Thus, defails of
other portions of the area can be seen. |
If the button 53 is pressed after the displayed portion has been
%5 changed, the CPU 22 causes the enlarged view of the region about the trap
symbol 45 with the marking 46, i.e. the view shown in FIGURE 7, to be
displayed, again. .
If the button 50 is pressed when the view shown in FIGUR‘E 7 is
display, the Cru 22 causes the Wind'ow 7 to be disp[ayed 50 tﬁat the
30 detailed data of the trap of which symbol 45 is marked 46, Le. the trap ;'0003“



22 picture of the plan view 4 in the direction corresponding to the pressed
one of the scroll buttons 55-58, and returns to the idling statq Bdﬁgx B
the probe 1 is pressed against a surface of the housing of a trap wt he
CPU 22 in the idling state 102, and a neasurenent starting 5 switch (not
shown) connected to the probe 1 is turned on, the CPU 22 executes an
arithmetic operation processing 122 in rgsponse to the turning on of the
measurenent starting switch. In the arithmetic operation processing 122,
the CPU 22 determ nes the presence or absence of steam | eakage and the
amount of steam |l eaking, ~o if any, based on the data representing the
correl ation between the vibrationrepresentative signal representing the

vi brati ons det .the anount of steam | eakage. It is

to be noted tﬁfg?ﬁfﬂleu@}&ggbgaﬂsr&@gt éarf ﬁ'geuaéﬁpiiqyﬁﬁeti c operation 122 via the

wi ndow di spl ay endi Tige pressssioigeithk® dfi the. b@fdir 5¢! 0% B9 drapgwk rtﬁgw%r@a when
w

~the probe 1 is,urged, against the trap t5 housing with the w ndo el ng
di spl ayed. Af 1désrpl‘%f?éj ‘Eff%%'ezﬁcrﬂéﬁe?snfi?ﬁéé*bteﬁé?fﬁ‘fl@%lhce or absence of steam

|cakage and ol 50 | 1 (rilyshest 0 S5HL R EH% R 22 PIRCYSD Aot

data renew ng processing 127 ored’in Wini t
23 is renevedin §hebRE édk Ibeing Hisplayed| & fofthdeicatanysdt érode fiadedMyidyt @1 fha t he

“Resul t " f inent trap shown in FIGURE 3. Aft i
fhe data. o P 258U AT AN ARkl ARdS b mimscetgiri e GUR G o
the CPU 22 chaogtmttihe dhemkaycsh aiendl $hs) SwuThal 44,5n69i‘ﬁ'r’a]ts% *}ﬁﬁéé A an, -

measured, Eased an the result of determnation witte
col um. Aft er IRdiggtion pbtheplypetidacelatdsyice Hhamuirelieattondait thezoutd A0EHet i Ng

processing 12 et RE; I n a.transnmtting pr i 128, the
neasuri ng appgfgttﬁg' ?\nﬁ%dﬁet eo% %Egg&é} tnhgﬁ3 gﬁcg 8%5@89%{'39@?%@@ Sn@3dr i ng
appar at us 0n) ldisychswedniargdd GeREad ShoThendGUREE, apenalp ofnphisthe aggU 22
in the neasur g @ ga%adﬁfia}nﬁgi tii ng.%{ocessi ng 128 is shown in Fl GURE 13.
30 First, the @ Y5Y UL YIS dohini dehanding equllst Uapglvmest o Aserdiogty, 16
NO/ 2004 23 compiabesuch (ftisals S8 NSy Blor AnHl B AMACHSANA! of G 0°

e u _

sent back within a predeterm ned tine peri odnfromt ost co
(Steps S4 and!@Bf. |14iSenRelweash drml syimbal ddenavierp matbgame fienymiedeterg ned

(5o o) o h e st B 00 B e A el & I e e R,
hoi st conplt etheBirap thinrRgeme np nethbee mithoetlobking thetiondoabsiew hbgI4s s ttal
tep S5 1o YELTAIHRR oS RIngh AR BN tnd afpntsbafi PE Btk thand 50 are”
communi cat i ontheesgrestasiegodbed @ithhe to GRNE; k nding the
nmeasur enent data tq/xhhe Host g}orrputseﬁr.&g ?n St g%%gSS?lomﬁgn@%ggsgmi ts a

onNeh ghgl byt

reception conpl eti e dserelerregivringebidet) siatpiteen 8ewiefhin a

prescribed ti SReRi F LRG,: t he ;measurenent datag to the
host conput er ﬁ? (St ’eglg %ﬁ%qgn%lﬁggaﬁﬁn%g%'ﬁgo %DFJ'SQ%VIEQ@& Y ERAUCRE Scateept i on
conpl et i orflsi Gaah tifie Hienbutten pPds predved, tﬂdfglain5vi@ﬁriischd933|£yeqj, oMhebmthgr

answer to the géﬂgry#'n Sflrerﬁn S10 is YES, the CPU 122 ends 1ts neasurenent
data transmittTHg prot eSS Rie 158, Prarsing of s duiten GRewhen thegpistigbesht@®d  On

he e e i Usee v anpoge B SRy SLRTEL 4t T} Lo LoD
20 to the que?%ﬁlﬁna%ﬁE%WTSiFBFIQUQ’EQ, andeh€RrRdaR2s rfetthe nsduoe SHERKSSy ARES
re-sends fnressing of the button 59 so as to display the plan view 4 shown in FIGURE
25 b,
The scale-reducing button 59 is made inoperable when the plan view
of the entire area shown in F[GURiE 5 is displayed, and the bufton 59

changes its color to gray, for example, to indicate that the scale cannot be

reduced anymore. Also, when the picture shown in FIGURE 5 is displayed,

3 the scroll buttons 55-58 are also displayed in gray to indicate that ‘the piciure



t he measurement data to the host conputer 8. Returning to FI GURES 12A and
12B, receiving a comunication request signal fromthe host coftp NOY8200the
CPU 22 in the idling state 102 'starts executing a data receiving
processing 130. (The execution by the 25 CPU 22 of the data receiving
processi ng 130 neans that anot her neasuring apparatus has taken measurenent
wWth respect to a certain trap.) The opgyation in detail of the CPU 22 iri
the data receiving processing 130 is shown in FIGURE 14. As shown in Fl GURE
14, on receiving the comunication request so signal, the CPU 22 sends an
ACK signal to the host conputer 8 (Step S2D), 16 NOV 2004 24 and, after
that, it awaits the above-described renewal data to be sent fromthe host
conmputer 8 withlh g%ﬁprede[\t(zrm ned tinme Eeri od (Steps S22 and S24). Wen the
CPU 22 has cofifl et tHalledcepr icontrast, when e edadew shown inreAURIERS
answer to the; ' p | t P s..reception
conpl etion si éﬂaﬁiggy{aﬁgrﬁoggﬂ%o%%&tggge% tF%t é%v%éﬁtjrggﬁlﬁg %ﬁ%%% ithi 8Res
the data recedispfayedriocesyi ngTH:BQrdssingURE tHe BEalarid cevseitist 86tten t94ap; 4Rt a
renewi ng procesilin d132 w%ll‘?h e"s a processing simlar to the trap data
renewi ng proce&TFiGIYIRg BHIehe honbeshRIHE, 19 rihao apalieation @htan iextermal from
t he host c@npyiserayBsdale Whity i :1.me period after sending
t he AKX signal S?o thShe hos%ﬁycé;?r({)rﬂﬁg‘?a géj&tfe.%elﬁqt??g!taﬁlﬂg'ansmer to the query nmade
in Step S24 is YES,ThehéewpU of 2measuremsnt doStepdrap2Gakerd widh saedmeg@@mp%:x
132

signal to the 0 [ n the trap data renew ng, processi ng
(FI GURE 12B) F‘gﬁ%\tm&ng%&]g}“ag%’ath?&f%?wHB"%&'c?Eéésﬁ?ﬂﬁf\gﬂﬁgﬁhet%ﬁ”'@mﬁonﬁe
repl aces the melaswamicndassultsiittha midmdrinEIBSHGwHNint FIZRIREY 4t Q?dé?ﬂfﬁ@d data
received in the dat&reifel Vi n?@%roces& ng 130. After renewi ng the trap
ut s

data, the CPUP_QBX'%F aaplé l3sy “iaénéﬁ/vi%gfqﬂr@cé@émﬁb d3a, répresdntinyg t he
display ofolhessydhialsidiedliflthe "REsLHAILAR 1H3HE QhioMLE I NARASEN, gneVed

is changed in accordance wt content witten’in

col um. Fg_r elatndran is fleterpiredi tﬁjbarfguhapfgirgxhwll¢,yif tP?(gr@ym@ﬂdé ﬁﬁfrg? ]

correspondi ng P uf ored, ,and a marking | i s added to the

synbol 45, asaﬁgghﬁﬁggéﬁr e%/‘?saézgﬁrﬁe E&ﬁtg?e‘jc’ﬁafﬁgi Eﬁsqqlﬁe”ﬂ?@ﬁl Hythst regimn

synbol 45, t heorCidt ¥esp, rag Wmsrapombh@ohdlihnfgl(mréﬁ&Lloﬁn 18§ GRHs &h ﬂ're[the
a

host conputer ,I,é%so?qra es in ah manner as 2s illustrated by ow char
shown in FI GURES!E AL 18BMhass Srrfer! thicdc Hitesenigaribra smsumiveatotonst wi t h
the respecati vBe&NfadlireiN8afP@THHIRAdRBRE R cang rgL, program for
the CPU 81 has been stored in the pmam) y unlbttjégic%;ﬁhfﬂe%h%é eEorrputer 8.

Wien receiving a cd¥mmitkatiesassatyuesasusenaal i tamamofe frepsutingrap 22
apparatus (m FE%% S CK signal to th measyring apparatus
16 NOV 2004 2%“‘% S(C@?eﬁo}gsgf?ﬁ%%gs@%i‘ﬁs‘%Fre%YﬂHDéﬁe fofapuch drape- seiner from
t he measuri ngespppleathessmioly fort thiose arapk 8R6 da@drdmdfs @@ghg@h(@t\,@%eﬁ34 and
S36). If the asur engnt Fat&éi s successfully received, i.e. if the answer

to the query PRVGITEY 'Es50l00eq28 repraseningd by s¥msplesitmén FéGUREeS, sedsar enent
dat i the 5 i 8 ; ; ti | eti
fonal to T ho e apctaterichn s P CRMt R BB ) FRESEEHe=RERD M £

signal to the measuring apparatus t nd°™ f no
measur ement  défeheicked dddisvedAgmhtively,htheps eakals bied unicheckeer irags fhmphe

measuring app, ( i.e. if the apswer to the query made in Step S36
is YES, the Cé{ﬂggelﬁreﬁﬁtrqgr ?’8"&'4 e§§‘ﬁgaiﬁd(°Fé-%fé<ﬁHsartdh’é"%@Kk%¢ §wak aae t he
' be displayed in any forms only if they can be easily distinguished. The CPU
22 in this context corresponds to the third display contral means referred to
25 in the accompanying claims. ‘ _

The CPU 22 superimposes a ‘marking, for example, “X* on the
symbo!s 45 for those traps which have been judged faulty, as represented by
ai’symbol 45b m FIGURE 8. By this marking, the operator can instantly
dlstingulsh faulty traps from normally operating traps on the screen.

30 Instead of superimposing the marking “X" on the symbols 45 for faulty traps,‘



to measuring apparatus (m. After sending the reception conpletion signal,
the CPU 81 sends the conmunication request signal to the smallest-fugridVe@ll4
one (n) of the nmeasuring apparatuses excluding the measuring apparatus (m
(Steps $S42, S44 and S48), and awaits an ACK signal to be sent back fromthe
measuring 15 apparatus (n) within a prescribed tinme period (Steps S50 and
552). Receiving the ACK signal fromthe,greasuring apparatus (n), the CPU 81
call s the neasurenent data which has been stored in the nenory unit 84 in
Step S38, and sends the call ed-out nmeasurenent data to the measuring
apparatus (h) as renewal data (Step S54). 20 After sending the renewal

data, the CPU 81 awaits a reception conpletion signal to be sent within a
prescri bed tige period fromthe neasuring apparatus (n) (Steps S56 and

S58) . Recei vili§ Motz dépor awrmantshiet imay b ghialed. t e @Ret Sbrdxdvapgesay o the

next step S6 "hand, |f t. reception conpletion signal” is
not sent bac%ef %ﬂ%f&gé&r'f'ﬁra]e’iso'ﬁbdg?%ﬂlﬁ’sﬁgﬁﬁ RNt PE it uishesic frore d
ti me period, riareal bfiet e (ABtesert O ThHE CIULIDIiRMHITRGEd i s, . YES,
the CPU 81 r turFs.tcei St ep, S54 eend resends. ?ngﬂ?[gﬁg\ﬁgﬂgﬁﬁ%gﬁﬁg the
measuri ng appal&t d&SRIRY contiolgnesnsagberrethto mPbeslaigses whet her or not the
renewal dafa has b | i apparatuses. If it is
B e 12 yshd AR PR e G e the

known that the 30 renewal data e

measuring apgesaunsgsyorking is faBIubNy 200t 26in 6 luraRBCI RS0t e (46, and

repeats the i ngas_executed jh the steps of fromStep S44 to ;%fep
S58, to send‘?@%é%%me Fia 'Fk?-thth%Hb%@SH@&W? ABtakpshiramus plunatly.ofl f t he

CPU 81 11 nds Médwburinbeagranstiabs dat inhitedtBEBHIRE Thiol & cBlndl nAl1CCARARY | NG

apparatuses, jt finishes the control. 5 The present Inventio
descri bed by 'LPé‘élr% spited r cafteetingant a9alyzivg tepaeatusmantt foy s eriralyt it
can be enpodig@drdod Wt ele ﬁéﬁlc‘aﬁyui@}qs %Eggigeq]enti fication means i s not

S

limted te an optical reading system usihg a bar code, but a wreless
system far exanpl &, thed{jusfeatedpixemett ohthahprebetiriapetitantid matimdata is

stored in a i i =0 _sem conductor nmenpry, and the data is wrelessly
read out fro%&{t ﬂg\énctﬁ?%ﬁacf'ﬁet r@"ﬁbB&é—”beééctﬁi g‘gﬂ SEATHIIBY BRPTEEESOmIe

transfer bet teesmithed 16 ohe HoAncbrihRePA§Cs URkdieds oS rIANSAN% agecihﬂf ared
conmuni cat i on tgchﬂol ogy, but it may be carried out My AT adi que.
cormuni cat i oi" t!tB&H B?t{)%é?f Maeplfarrifeltyne ehtapriobdetkehdyt the bassuunit 2
can be i niser eppaRGHL0tHRY nsfer, between the

41 ' mBaddehRAL & Suﬁggodg#%gégiﬁg%rﬁp%&épr@éa the 56t done

measuri ng apparatus and the host conp
by means of CRBIPEHHIarpbimy swubstentially i ereddisne tow BeansaQurelbht MOhLLE

conmuni cat i og,,t ni . Us jn, for,exanple,, cellular systens and

per sonal hangyp onehg%/jglﬁgtésgg%ﬁwée 26'2185%}9”,&"?@??&6‘?%?% mgfe byaoee
transfer maynteasddng dppyratos 66 cmnestthbthddieamBasa i a s, and t he
host conputer béllecabl es. The CPU 22 of each msrﬂ@urf rllggg[gg%rgoﬁg"?%ads? een

described t o BPeFAIRCIHIEE RRRPAHER UG Khe hest camsiter on ttiabgramosbemp, i n

FI GURES 12A 2 tmédsy Le. 25 T ti f th
CPLs 22 and 51 Tor ontnecmedsithadokr A0 TR e oueReal lierapiobore

protocol shof&rine=sGURE appatetusesheen described with reference to FI GURES
13, 14 and 15, hutTOt pggl.ézaér? onl%. a[n exanpl e, and the CPUs 22 and 81 may be
arranged to operaté it RC4odif for BhEeSRiraTsERIVEReS dheCarasetesent dliei dafl GURES

12-15. 30 Thinpuitfoutpue teimiaa 28.8@phas HER I i.n o
t wo- di nensi onal ep fp SafEbednAs Pfeéacﬂ measuring

apparatus (see FIGURES 2 and 3). The wireless transceivers 3 may be

25 small power franscelvers. The wireless transceiver 3 correspends to the

first transmitter means and second receiver means. A similar wireless
transceiver 8 is connected lo the host i:omputer. FIGURE 10 is a schematic

block circuit diagram of the host computer 8. _ _
As shown in FIGURE 10, the host computer 8 includes a CPU 81, to

30 which an operation section 82, a disptay 83, a memory unit 84 énd



16 NOV 2004 27 but it may be three-dinensional as shown in Fl GURE 16.

FI GURE 16 corresponds to FI GURE 8 showi ng the plan view 4 on am thﬂNb§$¥
scal e. 16 NOV 2004 2s PCSI TI ON FI NDER, MEASURI NG APPARATUS W TH PGSI T1 ON
FI NDER, AND MEASURI NG SYSTEM What is claimed is: 1. A position finder
conprising: identification taking neans for taking identification data from
each of s a plurality of identificationidevices disposed at |ocations in a
given area, said identification data being uniquely assigned to the
respective ones of said identification devices; a first nmenory having
stored therein information including said identification data relating to
the respective ones of said identification to devices; a display having a

di spl ay screefwpud@ad:dut r(§0)diEPlsayaeo, an L picture
- of said given epl)r ea tﬁ:) b(e c)ii spl ayea oﬂg@g}:ﬁi sﬁ?%i&oggr@g@hp%&qﬁ% “g%yggecaausi ng
a synbol for B@GRNaF comipdierddat i dxamstleon Teviopesation bectiis i Ayetudss a

| ocation on sal he ..l gcation in said area

r I jcture caorresponding to .
wher e t hat ider?tqlsgiaggtéll%ﬁ%oe%;?cg’hi' afesﬁ%%'bﬂ, i angdist ayifSpiray beorier ol
means, when taemplenti CRTatismpy datauRfl casial S Sahd mdenti ficaki
devices is takeH"&y said identifi ca?i_ oncrgata [tg’k%fng rrgar?g, %u@qlf\g&t@% .
synbol cor?espPé emd%f o SHIRIE + Bk SAMICPBAYGIPT REMoNY @ataan oexdernaé memphayed
in a differengsyrANg)cif r2am,0 0 he .posi tion fi.nder according
to Claim1 further cg%r#sianggﬂsg%% glﬁ%p‘ﬁg‘f/{g%%rﬁ?rbslcewgéné P eSHoRsI8% t o
an external |itirougiaii datadinppl/aytpaomemiidaif 86 toalsi NG @it legast TiRak Qs t he
i nformation sﬁrored.i n EZsjai d zS@%{ra} menory of the identification device
associ at ed wi ¢ AVEERFFi YERITEPPULLS BhtheafiBstaeceiyrenany thaisecpud dransindtitn on
dat a t aki ng nmaBss réferred tgiijﬁmeayggbn%@ﬁiigdclgfnﬁpl ay screen. 3, The position
finder according tg Claim1 wherein said™first 3o display control neans is

r esponsi vdlto an eft @Mglﬂtydihgpq:fay‘leg@@nir@ @épaagduses each having the wireless
transcejver 3 are provided. [Each of the N measuring apparatuses s

assigned with its own number (n). The number {n) is one of the numbers of
from T foN. A host computer 8 is provided in a center controf room. The
host computer 8 is common to the measuring apparatuses 1 through N.  |n
15 this system, as shown in FIGURE 11, when one measuring apparafus {m)
finishes the necessary measurement far a particular trap, a communication
requast signal is sent from the measuring apparatus (m) to the host computer
8 through the transceivers 3 apnd 9. By receiving the communication
request signal, the host computer 8 knows that the Measuring apparatus (m)
20 has finished the measurement for that particular trap. Provided that the
host computer 8 is not currently communicating with other measuring
apparatus, the host computer 8 sends an ACK signal to the meas.uring
apparatus (m).
Receiving the ACK signal from the host computer 8, the measuring
25 apparatus (m) knows that data transfer to and from the host compiter 8 has
now be;ome possible.  The measuring apparatus (m) transmits the obtained
measurement for the particular trap to the host computer 8, In this way, the
host computer 8 can obtain substantially in real time the measurement result

for the particulér trap obtained by the measuring apparatus (m).

30 The host computer 8 stores the data received from the measuring



16 NOV 2004 29 command for changing a scale on which said area pjct rﬁ LS
di spl ayed on said display screen. 4. The position finder accordi’p_@ NQ BHm
1 wherein: 5 said plurality of identification devices are disposed over a
plurality of areas; there are provided a plurality of area pictures
corresponding to respective ones of said plurality of areas; and said first
di splay control neans, Wen the identification data of one of 1o said
identification devices is taken by sai d'®dentification data taki ng means,
causes the area picture corresponding to the area where. said one
identlficatien device is disposed, to be displayed on said display screen.
5. A neasuring apparatus conprising: 15 a neasuring device for neasuring a
physi cal quantity of each of a plurality of objects disposed in a given
area; identification data taking neans for taking fromeach of a plurality

of identificat} VILCES, til Lfi Lon ta uni quely assigne t he
respective onégggi}a sa{ng)ef)]l th gﬁ?r%?/”}olfnqg)gj ‘ect ,e'kaﬂ‘ aglﬂ@eﬁleiaﬂ”@ rgrffag%\ﬁ ces
bearing said Peceidentiyf ieatboin cdapaicbes ng dHceposetodipl@ohedind N&RC) s
respective on rality of objects; a first nenory having stored

s of  saj I _
therein infor ﬁaﬂﬁf@ﬁtqdngp%dr%h%%i cPider £ flpclaei Beadding apparatis of),saidl
plurality of j : L Spl (aJo WF- o [ sgreen; and z5 first
di spl ay cont rgﬁsJ rﬁrg%ﬁcson?poLEél(S:guez]iﬁ%gﬁ%r?gg'rme@u%t@%?ﬁtho&es(g'lgas@i‘%ﬁp%‘?‘r@éusc o be
di spl ayed 6n §m).d dhspheporyorreedy ofthe tadss eomputr Bgcarsyprngs td Oie eaghhof

i d obj ect be di d at a |ocati id i
Cor reopbn ngl 8K PUERP dh The oty o4y BA TrlaRo=0ate BEL6] cPaeamarsbsed:

said first di eptaysaentmemomaintroMhednd Aeld8ns if ikabiheRs data of .any ao
one of said objects borne by the identification device associated with that
16 NOV 2004 30 The host computer 8 polls the measuring apparatuses from the
_srnallastmumbered one (n} to the measuring apparatus (N), except the
10 measuring apparatus (m), and transmits the data received from the
measuring apparatus (m) successively to the respective ones of the
remaining measuring apparatuses, as renewal data. Specifically, the host
computer 8 transmits a transmission request signal to the smallest-numbered
remaining me'asuring apparatus (n), and the measuring apparatus (n)
15 receiving the transmission request signal sends back an ACK signal to the
host computer 8. Receiving the ACK signal, the host camputer 8 knows that
dafa transfer to and from the measuring apparatus {n) has become available.
Then, the host computer 8 transmits the data received from the measuring
apparatus (m) fo the smaliest-numbered measuring apparatus (n), as renewal
20 data. In this manner, the smallest-numbered measuring apparatus (r) can
obt_ain substantially in real time the measurement for the particular frap taken
by the measuring apparatus (m).
The measuring_ apparatus (n) stores, in its memary unit 23, the
renewal data for the particular trap sent from the host computer 8 and sends
25 a receplion completion signal (RC) to the host computer 8 when all the
renewal data has been received, so that the communications between the
smallest-numbered. measuring apparatys {n) and the host computer 8 is
ended.

Upon receipt of the reception completion signal from the smallest.

30 numbered measuring apparatus (n), the host carmputer 8 sends the renéwal



object is taken by said identification data taking neans, -ca g:ﬁh%&f
synmbol corresponding to that object to be displayed in a diff re Bbder
fromother synbols. 5 6. The measuring apparatus according to Claim5
wherein: said informati on of each of said objects stored in said first
menory contains the paraneter necessary for neasuring said physical
quantity of that object; and said neasuqbng apparatus further includes
setting neans for, when 1o said identification data taking neans takes the
identification data of any one of said objects borne by the identification
~device associated with that object, calling the paraneter for the object
corresponding to the taken identification data fromsaid first nmenory and
setting said paranmeter in said nmeasuring device. 15 7. The neasuring
apparatus according to Claimb5 further conprising: first nmenory control
means for stdafarlg theaseasenmptapdataus Gs4ll) aagghedwithdbs nexiigrgdrenupilyesi cal
quantity of each of said.obj

. ith said 2 i ng devi.ce, | i d
first menoryl ANASRRET 8TWEL P oY & ARV SIS HARET TRBRS C aull AgS AT SYAS. f or
the object ofhamdstfoidpritaty Skfd thauatddut bR el 1Bk pRA I FRReM AL, T O be

di splayed in a different manner from other synbols, in accordance with the
cont ent whi chY hd¥ b@enssirsr egpriahaksai dmf i tostal e byesaini gl i measumempory

control an e T rj t dj to.Caimb5, further
conpr i si g FPrERtese sy RARS A AR, HE BRRY Y Putalie e
resul ting frthe pedisular dgptthethehysaoainggippatdtty (mf. each of said objects with
said so neasuring device, in said first nenory; and, .16 NOV 2004 31 fourth
di spl ay control neBr8eferasysigiangaraesesyahel thagr therdevigs) &el in response

to the renewal data sent from the host computer 8, the symbol 45 for the trap
corresponding to the renewed data is changed, for example, in color like the
10 symbols 45a shown in FIGURE 9. Further, if the resull of measurement
shows that that trap is not operating well, a marking "X" is attached, resulting
in a symbol like the symbol 45b shown in FIGURE 9.
As described, the result of measurement for one trap made by one’
measuring apparatus {m) is reflected substantially in real time on the
15 remaining measuring apparatuses. Accordingly, different from the
previously described prior art, it would not happen for a plurality of operators
fo take measurement for the same trap.
The symbol 45 for a trap one measuring apparatus has taken
measurement may be displayed on the display of that measuring apparatus in
- 20 a manner different from the symbols for traps another measuring apparatus
~have taken measurement, so that the operator usirg that measuring
apparatus can instantly identify the traps he or she has taken measurefnent_
For example, the symhols and/or the marking "X" far those traps which that
measuring apparatus has taken measurement may be displayed in different
25 color from the other symbols. _
The host computer 8 collects and analyzes the measurement data
from the respective measuring apparatuses, sees the operating states of the
respective traps, and judges how the operating states of the respective traps

give effects on the entire productivity of the plant. The program for the host

30 computer B according to which such judgment is made is not pertinent to the



which is operating normal to be displayed in a different manner,f t he
synbol for a faulty object, in accordance with the content mhi&tf%&ngBQH
stored in said first menory by said first menory control neans. 5 9. A
measuri ng system conprising: the neasuring apparatus as defined by Caim5
further conprising first transmtter nmeans for transm tting nmeasurenent
data obtained by measuring the physical sguantity of each of said objects by
said neasuring to device; and a host device including first receiver neans
for receiving the measurement data transmtted from said neasuring
apparatus; said host device further including a second nmenory in which
information relating to each of said objects has been stored, and second 15
menory control- nmeans for storing the neasurenent data received by said

first receiverprBBafSnlénif, Ander RNt MREBiYed HOthiss PBARHIORY System (
conprising: a plurality of neasuring apparatuses each defined by daim?7

further 2o conprisi fgefdtakt transiisns tin ethensegiential operalion of they GRIASIT ément
data obtained b uring the physical quantity sai j ects by
sai d neasur i nge%g\%%gﬁe ”é??%ué'gg&r?ﬂgfaéﬁ%?sv%ﬁ #@&’ﬁ‘s’”%pﬁmﬁéﬁnﬂ‘{fbﬁiwl dat a
external ly applied phemheld, inFaGdHE 134, WREPHe SOWST HlitdE A0S DRI, <$O0yn it
arranged as to store said renewal data as recelved by said second receiver

means in 2s sad & Wirned opefisr P Uatdlexedidet aadoitiebseebudpraegssiag d00r ecBiwer
means for receiyjing,t r t:a: 4k \ r f, said
Teasuri ng apparad uih RN SRk, 40 il dle s MV IRERE 4 3 fie
measur enent datisplaged eveithvedisplas aiccedn pétthe aelisplupr24reakislowingaitt: mR@syri ng

appar at uses as id.renewal. 3o0.data. . 16 .2004 32 POsSI TI ON FI NDER,
I\/_pEg\SURI NG APP &“L%_T\%ﬁwﬂ'%égﬁ?%ﬁﬂzﬁfﬁdﬁ&@z E"}T%' @Eﬁhﬁﬁé VEVESP B MRS FRATT A
picture of a piAR ofic8Wrfharf apiliedt8%. | SFEH é@rﬁm@.dwﬁéhéb%%ngsgsa%ﬁgﬂggﬁo%ase

unit 2 of a neasuring apparatus. The picture contains synbo
respecti vela r agsstadn $repsiedend byHbe diretpd Ayladingrtbe (dlingostate 602 of sha€Hilyaed to

marking 1 SMEIRe R T oueS B wRle S Pps et [olhe BRUCEE sy
can readi |y knbw Chig 220n@ties dmateae/ien dtspddyifid ptodesamgomat he di spl ay
screen and, therefore, the current position of the operator in the area.
Figure 5 In the area view display processing 104, the CPU 22 displays on the
display screen, a rough plan view 4 of the area where the trap corresponding
15 to the inputted identification data us disposed. At the same time, the CPU
22 superimposes the marking 46 an the symbol 45 for that trap.  After that,
the CPU 22 executes a correlation data setfing processing 106, in which the
correlation data for the trap corresponding to the identification data is set.
Then, the CPU 22 returns to the idling state 102,
20 Thereafter, the "Prop" button 50 is pressed, while the CPU 22 is in the
idling state 102, and the CPU 22 execules a window display processing 108,
so that the window 7 shown in FIGURE 6 is displayed. Detailed data of the
trap with the marking 46 is displayed in the box 73 within the window 7. By
f:)ressing either of the arrowed buttons 73 and 74, the picture within the hox
25 72is scrolled up or down. . The pressing of the "OK" button 76, the CPU 22
executes a window display ending processing 110 to close the window 7, and
the_n returns to the idling state 102. |
The CPU 22 executes the window display processing 108 also when

any of the symbols, including the symbols with the marking 46, is touched

30 with the touch pen 28. In this case, the detailed data displayed is that of
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& () -, ! dYd0%IVE () 4f HQURAEST )is , fre8ddden qhi& {ihge, the KPR 22 executes a
previous-picture display processing 114, in which the CPYU 22 displays again
the plan view 4 of the area in which the trap with the marking 46 is disposed.

10 In other words, the picture displayed before the displayed area switching
butten 51 or 52 was pressed is displayed again. After that, the CPU 22
returns to the idling state 102.

When the scale-increasing button 54 in the display is pressed while

the CPU 22 is in the idling state 102, the CPU 22 executes a scale-increasing
15 processing 116, in which the plan view 4 is displayed in & larger scale so that

greater details are displayed. After that, the CPU 22 returns ta the idling

state 102. If no more larger sca!e'display is available, i.e. if the plan view

is displayed on the largest possible scale, the CPU 22 changes the color of

the scale-increasing button 54 to gray, ahd, after that, if returns to the idling
20 state 102.

It the scale-reducing button 59 is pressed when the CPU 22 is in the
idling state 102, the CPU 22 executes a scale-reducing processing 118, in
which the CPU 22 reduces the scale on which the plan view 4 is displayed.
After that, the CPU returns to the idling state 102.  If the plan view 4 being

25 displayed cannot be displayed on a further reduced scale, the CPU 22 colors
the button 59 gray and, then, returns to the idling state 102. In this case,
the scroll buttons 55-58 are_also colored gray.

If the scroll buttons 55-58 are operable when the CPU 22 is in the
idling state 102, the GPU 22 executes a scrolliing processing 120 when one of

30 the scroll buttons 55-58 is pressed. The CPU 22 scrolls the displayed



oM+ , | 10%4008& () -! |
I 109008’ () - ! B!( 109008 () - | # 1096 OF0&' () - Lt 10%0&' () - % 10%08’ () 925 Iy Dog4
/e @3+, ! $#109&' ()-! $#10%& ()-! .
$§10%36&' ()-TH 10(V8o&' ()-1& 10%008& ()-!!109%6%& ()- @KLMY[~_ @! $10% & ()-=
010% & () - @@.0% & ()-Y 10y 10y 10y$#10%& ()-!9B#10% & ()-AzX7~_@!
Cl 10%bc& () -1 FI 109\ & () -1 Fl 10%c& ()-109% & ()-=! "1 109%& ()-!! 10%& ()- (WU~
@'9% ! 10%& ()-!'110%\& ()-!4"110%JU& D) -!"110%c& ()-!'%!10%]& ()-! % 10
%]1& ()-ghijvxkuT2! nf10%&' ()-% nt 109%&' ()- Y010%0& ()-%40%0& ()-= 10] 1]
10] 171 10]1]1! @Y%40% ]! & ()-k@/(ég)! Oz/éx%ul(z)(!)/ ,,&2%) s 1000
0%& ()-!nm 10%##& () - %I 1096 &' () - ' o & ()- 0 . .
é‘ ()-%S)Am' 109&’ ()-%(D? crrrtrg~ =l 1 3" 109R28&' ()-Ss109%R& () - %0%R& ()-Z 100
100 picture of the plan view 4 in the direction sorresponding to the pressed one of

the scrolt buttons 55-58, and returns to the idling state 102.

When the probe 1 is pressed against a surface of the housing of a

trap with the CPU 22 in the idling state 102, and a measurement starting

5 switch (not shown) connected to the probe 1 is turned on, the CPU 22
executes an arithmetic operation processing 122 in response to the turning
on of the measurement starting switch.

In the arithmetic operation processing 122, the CPU 22 determines
the presence or absence of steam feakage and the amount of steam leaking,

10 if any, bésed on the data representing the correlation beiween the vibration-
representative signal representing the vibrations detected by the probe 1,
and the amount of steam leakage. It is to be noted thai the CPU 22 starts
the arithmetic operation 122 via the window display ending processing 110
(i.e. after closing the window 7) when the probe 1 is urged against the trap |

15 housing with the window 7 being displayed.

After the CPU 22 determines the presence or absence of steam
leakage and also the amount of steam leaking, the CPU 22 executes a trap
data renewing processing 124, in which the data stared in the memory unit 23
is renewed.  Specifically, the result of determination is wrilten in the

20 "Result" column for the pertinent trap shown in FIGURE 3,

After renewing the data, the CPU 22 executes a display renewal
pracessing 126, in which the CPU 22 changes the display state of the symbol
45 for the trap measured, based on the result of determination written into
Ehe "Resull" column.  After that, the CPU 22 executes & measurement dalz

25 transmitting processing 128.

_ln the measurement data transmitting processing 128, the measuring
apparatus with the CPU 22 being discussed acts as the measuring apparatus
(m) discussed in FIGURE 11. The detaifed operation of the CPU 22 iR the

measurement data transmitting.processing 128 is shown in FIGURE 13.

30 First, the CPU 22 sends a communicatidn-re‘queét sighai to the hast
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computer 8 (Step S2). The CPU 22 awaits an ACK signal to be sent back
within a predetermined time period from the host computer 8 (Steps S4 and
S6). If the ACK signal is received within the predetermined time peried, the
CPU 22 sends the measurement data to the host computer 8 (Step S8).  On
§ . the other hand, if no ACK signal is sent back from the host computer 8 within
Vthe predetermined timer period after the transmittal of the communication
request signal, i.e. if the answer to the questlion in Step $6 is YES, the CPU
22 returns to Step S2 and re-sends the commuaication request signal te the
~ host computer 8.
16 After sending the measurement data to the host computer 8 in Step
h S8, the CPU 22 awaits a reception completion signal to be sent from the host
computer 8 within a prescribed time period after the sending of the
measurement data to the host computer 8 (Steps S10 and S12).  When the
CPU 22 receives the reception completion signal within the prescribed time
15 period, i.e. when the answer to the query in Step S10 is YES, the CPU 122
ends its measurement data transmitting processing 128, and returns to the
idling state 102.
On the other hand, if the reception completion signal is not sent back
from the host computer 8 within the prescribed time petiad, i.e. if the answer
20 to the query in Step S12 is YES, the CPU 22 returns to Sfep S8 and re-sends
the measdrement data to the host computer 8.
Returning to FIGURES 12A and 12B, receiving a communidation
r'eqUest signal from the host computer 8, the CPU 22 in the idling state 102
starts executing a data receiving processing 130. (The execution by the
25 CPU 22 of the data receiving processing 130 means that another measuring
apparatus has taken measurement with respect to a certain trap.) The
operation in detail of the CPU 22 in the data receiving processing 130 is
shown in FIGURE 14.

As shown in FIGURE 14, on receiving the communication request

30 signal, the CPU 22 sends an ACK signal to the host computer 8 (Step S20),
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and, after that, it awaits the above-described renewal data to be sent from
the host computer 8 within a predetermined time period {Steps S22 and $24).
When the CPU 22 has completed the reception of the renewal data, i.e. when
the answer to the query in Step S22 is YES, the CPU 22 sends back 3
5 reception completion signal to the host computer 8 {Step S25).  The CPU 22
finishes the data receiving processing 130 (FIGURE 12B) and executes a trap
data renewing processing 132 which is a processing similar to the trap data
renewing pracessing 124. ‘

On the other hand, if no renewal data is sent from the host computer 8

16 | within the predetermined time period after sending the ACK signal to the host
computer 8, i.e. if the answer to the query made in Step S24 is YES, the. CPU
22 returns to Step S20 and re-sends the ACK signal to the host computer 8.

In the trap data renewing processing 132 (FIGURE 12B) following the

data receiving processing 130, the CPU 22 replaces the relevant data within
15 the memory unit 23 by the renewal data received in the data recejving
processing 130.

After renewing the trap data, the CPU 22 executes a display renewing
processing 134, in which the display of the symbol 45 for the trap the data of
which has been renewed is changed in accordance with the content written in

20 the "Result” column.  For example, if a particular trap is faulty, the symbol
45 carresponding to that trap is colored, and a marking "X" is added to the
~ symbol 45, as described previously.  After changing the display of the
symbol 45, the CPU 102 returns to the idling state 102.
' The CPU 81 of the host computer 8 operates in a manner as
25 illustrated by & flow chart shown in FIGURES 15A and 18B, in order to
achieve data communications with the respective ones of the measuring
apparatuses, The control program for the CPU 81 has been stored in the
memory unit 84 of the host computer 8.

When receiving a communication request signal from one measuring
30 apparatus (m), the CPU 81 sends an ACK signal te that measuring apparatus
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apparatus (m) within a prescribed time period (Steps $34 and $36).  If the
measurement data is successfully received, i.e. if the answer to the query in
Step S34 is YES, the CPU 81 stores the received measurement data in the

5 memory unit 84 (Step S38), and sends a reception completion signal to the
measuring apparatus (m) (Step S40). On the other hand, if no
measurement data is received within the prescritbed fime period from the
measuring apparatus (m), i.e. if the answer to the query made in Step S36 is
YES, the CPU 81 refurns to Step 532 and re-sends the ACK signal to the

10 measuring apparafus (m).

After sending the reception completion signal, the CPU 81 sends the
communication request signal to the smallest-numbered one (n) of the
measuring apparatuses excluding the measuring apparatus (m) {Steps S42,
S44 and $48), and awaits an ACK signal to be sent back from the measuring

15 apparatus (n) within a prescribed time period (Steps S50 and 5562).
Receiving the ACK signal from the measuring apparatus (n), the CPU 81 calls
the measurement data which has been stored in the memory unit 84 in Step
$38, and sends the called-out measurement data to the measuring apparatus
(n) as renewal data (Step $54). ,

20 After sending the renewal data, the CPU 81 awaits a reception
completion signal fo be sent within a prescribed time period from the
measuring apparatus {n) (Steps $56 and S58). Receiving the recéption
completion signal, the CPU 81 advances to the next step S60.  On the other
‘hand, if the reception completion signal is nat seat back from the measuring

25 apparatus (n} within the prescribed time period, i.e. if the answer to the
question made in Step S58 is YES, the CPU 81 returns to Step $54 and re-
sends the renewal data to the measuring apparatus (n).

In Step S60, the CPU 81 sees whether or not the renewal data has

been sent to all of the measuring apparatuses. If itis known that the i

30 renewal data has not yet been sent to all of the measuring apparatuses, the
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10986 been sent to ail of the measuring apparatuses, if finishes the control.
5 The present Invention has heen described by means of a steam trap
measuring apparatus and system, but it can be embodied in other fields.

The trap identification means is not limited to an optical reading
system using a bar code, but a wireless system, for example, may be
employed in which trap identification data is stored in a chip with a

10 semiconductor memory, and the data is wirelessly read aut from the chip.

In the abave-described example, information transfer between the
probe 1 and the base unit 2 is done by an infrared cammunication technology,
but it may be carried out by a radio communication technology.
Alternatively, the probe 1 and the base unit 2 can be interconnected by a

{5 cable.

The data transfer beilween the measuring apparatus and the host
computer 8 has been described to be done by means of the small-power
wireless transceivers 3 and 9, but mobile communication techniques used in,
for example, cellular systems and- personal handyphone systems, may be

20 used. Alternatively, the data transfer may be done by interconnecting the
measuring apparatuses and the hast computer by cables.

The CPU 22 of each measuring apparatus has been described to
operale in accordance with the transition diagram shown in FIGURES 124
‘and 12B, but it is only an example. |

25 The operations of the CPUs 22 and 8% for data communications
therebetween according fo the protocol shown in FIGURE 11 have been
described with reference to FIGURES 13, 14 and 16, but they are only an
example, and the CPUs 22'and 81 may be arranged to operate in a different

way from the one represented in FIGURES 12-15,

30 The picture of an area has been described as being two-dimensional,
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but it may be three-dimensional as shown in FIGURE 18. FIGURE 16
corresponds to FIGURE 8 showing the plan view 4 on an enlarged scale.
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POSITION FINDER, AND MEASURING SYSTEM

What is ¢laimed is:

1. A position finder comprising:
identification taking means for taking identification data from each of
5 a plurality of identification devices disposed at locations in a given area, said
identification data being uniquely assigned to the respective ones of said
identification devices;
a first memory having stored therein information including said
identification data relating to the respective ones of said identification
10 devices; |
a display having a display screen; and
flrst display contral means for causing an area picture of said given
area to be displayed on said display screen, and also causing a §ymbol' for
each of said identification devices to be displayed at a location on said area
15 picture corresponding to the location in said area where that identification
device is disposed;
said first display control means, when the identification data of any
one of said identification devices is taken by said identification data taking
means, causing the symbol corresponding to said taken identification data to
20 be displayed in a different manner from other symbols.

2. The position finder according to Claim 1 further comprising:
second display control means responsive to an external (nformation-
display command for causing at least part of the information stored in said
25 first memory of the identification device associated with said identification
data as taken by said identification data taking means, to be displayed on
said display screen. '

J.  The position finder according to Claim 1 wherein said first

30 display control means is responsive to an external display scale change
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4. The position finder according to Claim 1 wherein:
5 said plurality of identification devices are disposed over a plurality of
areas;
there are provided a plurality of area pictures corresponding to
respective ones of said plurality of areas; and
said first display control means, when the identification data of one of
10 said identification devices is taken by said identification data taking means,
causes the area picture corresponding to the area where. said one

identlfication device is disposed, to he displayed on sald display screen.

5. A measuring apparatus comprising:
15 a measuring device for measuring a physical quantity of each of a
plurality of objects disposed in a given area:
identification data taking means for taking from each of a plurality of
identification devices, identification data uniquely assigned to the respective
ones of said plurality of objects, said identification devices bearing said
20 Identification daia being disposed on or near the respective ones of said
plurality of objects;
a first memory having stored therein information including said
identification data of each of said plurality of objects:
a display having a display screen; and-
25 first display control means for causing an area picture of said given
area to be displayed on said display screen, and alsa causing a symbol for
each of said objects to be displayed at a location on said area picture

carresponding fo the location in said area where that object is disposed:
said first display control means, when the identification data of any .

38 ong of said objects borne by the identification device associated with that
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5 6. The measuring apparatus according to Claim 5 wherein:
said information of each of said cbjects stored in said first memory
contains the parameter necessary for measuring said physical quantity of that
object; and ' .
said measuring apparatus further includes setting means for, when
10 said identification data taking means takes the identification data of any one
of said objects borne by the identification device associated with that object,
calling the parameter for the object corresponding to the taken identification
data from said first memory and settmg said parameter in said measuring
device.
15
7. The measuring apparatus according to Claim 5 further
comprising:
first memory control means for storing measurement data resulting
from measuring the physical quantity of each of said objects with said
20 measuring device, in said first memory; and
third display control means for causing the symbol for the object of
which the physical quantity has been already measured, to be displayed in a
different manner from other symbols, in accordance with the content which
has been stored in said first memory by said first memory control means.
25
8. The measuring apparatus according to Claim 5 further
comprising:
first memory control means for storing measurement data resulting
from measuring the physical quantity of each of said objects with said
30 measuring device, in said first memory; and
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9. A measuring system comprising:
_ the measuring apparatus as defined by Claim 5 further comprising
first transmitter means for transmitting measurement data obtained by
measuring the physical quantity of each of said objects by said -measuring
device; and '

a host device including first receiver means for receiving the
measurement data transmit{ed from said measuring apparatus;

said host device further including a second memory in which
information relating to each of said objects has been stored, and second
memory control means for storing the measurement data received by said

first receiver means in said second memory.

10. A measuring system comprising:

a plurality of measuring apparatuses each defined by Claim 7 further
comprising first transmitter means for transmitting measurement data
obtained by measuring the physical quantity of each of said objects by said
measuring device, and second receiver means for receiving renewal data
externally applied therefo, said first memory control means being so arranged
as to store said renewal data as received by said second receiver means in
said first memory; and '

a host device including first receiver means for receiving the
measurement data transmitted from each of said measuring apparatuses, and
second transmitter means for transmitting the measurement data as received
by said first receiver means {o said measuring apparatuses as said renewal
data.
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POSITION FINDER, MEASURING APPARATUS WITH
POSITION FINDER, AND MEASURING SYSTEM

ABSTRACT

A picture of a plan view 4 of an area is displayed on a screen 24 of a

base unit 2 of a measuring apparatus. The picture contains symbols 45 for

5 respective traps disposed in the dispiayed area. A bar code is assigned to

each trap for identifying it. When the bar code on one trap is read out, a

marking "X" is added to the symbol 45 for that trap, so that an bperator can

readily know the location in the area of that trap on the display screen and,
therefore, the current position of the operator in the area.

Figure 5




