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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 sy%@ﬁé@?l analhéze the results of nonitoring. is

St eam | eakage is usually 1%5539& 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, ifhistesmtion rebads tuga pEB@BHITREcE OHABIEN SLEMR foSrind £aKI NO.
Measur ement dgﬁ% ﬁbt ai nfd |? stored in a menory of the 20 neasuring

appar at us. “Wheh "Fh&"H 58t BPRFOPilRireRdyelrelaris arf@st Sutlbasgl péant stnelam| 2 mgaps,

he or she brifiggatyhe TE8SHIE t ‘ center, and, i nputs the
measur enent dat a _iyntp a hlggt@%%ﬁgﬂ?fe% gﬁgpg)s%dﬁ@%gm‘ig CREFHH S Wit eﬁe-‘.c The

host conput er P@FEPY figdet hed te asueasmeing Yatan afingettpass ANRingt AAArEHAPS

obt ai ned by the neasuring ap%%rsg{[y}ﬁ &/ﬁmﬁgr neasur i n&3 st eam | eakage from a:
nunber of traps, an operator qy rTé‘l%“\hV%NE Ntr‘aps are nount ed

and what types of tA apsarhfu@llizgeplanf h se, AN ar, ps,.on
whi ch | ocations of the respect Fvgl Pr ggbgb:é%arWﬁg&p A%{Heg éaﬂgg?(eurlla'%?t hrand
referred i1 b?/teFHbUBE%'P%t grant: includes  a wiaege newmbei ngf stteam |tegleadenich
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 measur ementgell @hdttb aRsterdl ) | SEW i rnes happen that one
oper at or mneasures stea% I eak?ﬁg?fpglﬁgqﬁ g%)stul icrﬁ(ﬁg@t@ﬁr 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@ UETS?{’PSM@E%W i%?%RWwahefﬁeﬁPé?‘gtéﬁpﬁalaé%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

c . : .
pr edet er ni ne TOMOBrIEEM: Fah @Ndadl siea dodraking coeastrgh yhow tmich &haaas $é bl e

to know the laapihgdr eS%e furdMentMRaSH! Lkd; QRerat | nd the results of
nmeasurements in rgal time. Ther ef or%,bggmggj é%tétgpeﬁahlg pr SREAETY rﬂfe%ﬁﬁ’- on is

to provi d&b dnpexiindoAPpaatits: wWthienvihi aipesatoo fiershiee 'mead b ingdishics E{;{,erher
current | ocatd i I prem se ant, e.qg. a steamutilizing plant.
Anot her obj ecéttgggl ﬁﬁ@s‘pﬁée%gnﬁhe%mi‘ h}ﬁ F@ﬁsﬁ”g“& GPPRAIHHEC & perisur cetder
appar at us ancarsysteuts thei aleasBkeserts@atal oG NS dy i nder Ly raking
nmeasurenents for (iievi ces sQ that measurementshcaﬁ %ﬁéﬁﬂeﬂ%%ofﬁgamhit
effici ency. c?ntro center.  The fiost computer analyzes the mesasurement data of

respective steam fraps obtained by the measuring apparatus.

25 For measuring steam leakage from &. 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 t_r._ap.s_L in the‘_‘p__lt_:a_r;iltﬁre tékep with and referred 1o by the operator

j--\":“;'i.rhen measuring steam leakageHowever, fﬁe use of such drawings is

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




SUMVARY  OF THE | NVENTI ON A position finder according to the present

i nvention includes 25 identification data taking neans. A plural '?]te/@fv
identification devices are disposed at appropriate |ocations within ZUMn
area. Each identification device has its own identification data. The
identification data taking neans takes such identification data from each
identification device. The position fi ndfr further includes a first nenory
in which information relating to the 30 Tespective ones of the
identification devices has been stored. The 16 NOV 2004 3 information
stored in the first nenory includes the identification data. First display
control neans causes an area picture showi ng the given area io be displayed
on a display Bumediatalf fnddivhptaaln thRNSaR e | the ..
respective i de'gti ficatjon devi-ces ;oﬂbe{ giescfo\rlaéa{%eg g%ﬁﬁgjé’gtq’%ﬁéﬁ%n “{‘H%“ area
5 picture corPESHBHAIIe Working eidisientvns of the respective identification
devices in the pre 1 the . identification data of any one
of the identificat ?ﬁ%&?j@vtﬂgg)s“ﬁ%gg?%r\é\gﬁgb?etelwq?ﬁ n{al ?‘FE%‘fﬁeoﬁea@t lgakags ng
means, the fifrem diagpl ayTlogntmay imdeansdetinc kad thputiakedusi@epsid irﬁ@ﬁﬂ'é’d‘ data
with the ipformation stored in the first to menory to identify t

i denti ficali ohcdaVicd¥ %E‘F M di ﬁgslt%qa@sq.dbrﬁw sp@atingn haavan tiaddeoney t he

i dentificatiofpdraldrmendi@ans anchakscidie of (the ,synmbol for the
[ dentified identiiicarion dev ol in *éé% fffge”?gén?ya e S ARatR beAs. The
posi tion find@pasdgddy piheviogerten t h second display control ~s neans which,

when an external i tLon-di splay command is appljed to it, causes part
or all of the info?f#g{hggngg 8&‘88& é/%sﬁé‘“ﬂi‘?wamrﬁﬁw%ﬁm PHEside pekele

i dentified i dehoidriecabt damiliari with the plandipgemaxed ik efddk, FHEMRESeurl)
al phanurrerT' c form. on thte di sg)&aéI screen. The first o[i splay con _roli ans
may be so ‘ar rdfJaHoRds pot grnesifisiindly20 of changing the scale on which the

area i s displayed qmetgggge(ﬁiﬂﬂts)é{ﬁqﬁg%rgqg‘%seeslpr% e Lo an ext ernal conmand
ere

to change the display scale. | are ural P plural area
pi ctures correspondfarsufemetie abtemedabe measridedapFretukbe Siredi@RpbRYregont r ol

nmeans nmay be r.r.anged 0_cause, when.the identification data taking
nmeans takes i@gﬁﬁe{ﬁ@a?i %%%%qrgpﬁggagprdﬁeqs&éqm@qti tostalber denredetermione of

the plural armeshert tietrapedapi lodeur €orf. t Radordingfy it"‘ﬁeirrr?pots?i%lé %"%b\w %ti on
devi ce is,disposed, to,be disp]ayed on the disSplay screen. The poSition
finder acddr ™G5 FHEC SReaing; apeeritaroand the @éu%seﬂmaﬁsarenmﬁmim meal
apparatus wi tfhmaeasuri ng device for neasuring a given physical 30 quantity
of an object. In this case, the identification device is nounted on 16
NOV 2004 Therefore, an object of the present invention is to provide a position

finder with which an operator can find his or her current location in a farge-
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




4 or near the object. The identification device may have, as the
identification data, data relating to an object in association wftﬁ {C‘QV%M .
the identification device is nounted, and the information stored In e

first nmenory includes a paraneter 5 required for precise neasurenent of the
gi ven physical quantity of the object. The neasuring apparatus may include
means for retrieving a paraneter, fromthe first nenory, relating to the
obj ect 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 ati ng obgleerkst thebtakedn Spk mtyfechtion @atéi\gﬁérgzi?éﬂﬁnnfagﬂét'{?d_ OHﬂ'%%é@grg tlger gﬁ‘ytljte)d/ '

i nv i y Vi

obj ect TBF nmeasur i nq apﬁgr reL:ft us of t he‘fp ) f _

with firdt «PEREOH ¢ (8 THRHHY 1158 (idgnidfinationnfavices uteiesiondinga toel Htei ng t o
the measur englehsifigdtidmeatd Y8KEPBYSikeAldeAlRMt LY ect, obtai ned by
the neasuri ng_ device. A neasuri ny gsitdee_& car%loﬁetaginoﬁﬁc?%ﬁ%b%cf]da%@%ﬁbﬂ‘r‘?ati on
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 agg%nti ties are asu]r,ego, and second storage control neans
for causihg PRETS Wy JFERRT o rBCENGERN BiF Plavecamipand fseeriligdrionbans to

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 deviespanse b aiviedestnal ddinmee@Rtlolhakr AR PLcfrpans for

transmtting the neasurenent data receivedfrom each neasuring apparatus as

the renewal data HBhéerecaiehelustihercareabusali atpaapistras usessp@RIEE tOESER PTI ON

OF THE DRAW E i ho . in aratus according to one 2D
enbodi ment o%\!-%?ﬁedrpbeselﬁ?&'i n@ﬁﬁ'ﬁa&ﬁﬁﬁ%@?@Pway DAY RFat? THNSR% 2 r cui t
di agram of t tdecawsas whiengthapgpen i azsios i takind-hiSdRE thkesFldSWRE BiohSd A
concept i Eal |yi ew, of.. .co%'erat s.stored in a nmenory unit provided in tﬁe

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



2s FIGURE 4 is an exanple of picture displayed on a display screen of th%t
measuring apparatus shown in FIGURE 1. FI GURE 5 shows anot her p{di d0d 200
di spl ayed on the display screen. FIGURE 6 shows a still other picture

di spl ayed on fhe display screen. FIGURE 7 shows a different picture on the
di splay 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 FIGURESt4 through 8. FIGURE 10 is a
schematic block circuit diagram of a host conputer used with the neasuring
apparatus shown in FIGURE 1, s FIGURE 11 illustrates a command sequence
representing a protocol enployed for data transfer between the neasuring
apparatuses and fhe host conputer. FIGQURES 12A and 12B together show a
transition ditigreantBxeRpidtf yi ng the operation of a CPU of the measuring

apparatus. to Fl QU 3 LS | o hart for use in explaining in detail a
part of the CPU op?ﬁgﬁgghﬁgﬁ%\rﬂ? ﬁlﬁ\%ﬁ?@% aﬁ’Aaﬁr{@E ig%!t’ EP&E‘J&Q@#@ Eéga f1 ow
chart for useelalingxpl annbbigci tn dekatibiian AT wolicht e CRUtORSH& IR ff er ent
fromthe one shown in FIGURE 13. FI GURES 15A and 15B show together a fl ow

chart of the Bp¥HEH #d die tfornation Yeradie thedirsionrpatiencludes @UREamEteri s a

pi cture displ t IS i.ff.ere 0 sho in
I CLRES 4 & hr'odgne S oo Bt BRI an M st g o T B 2R
appar at us usekhe meanerirgrapdanud may itdied P resbfo2@tisWinhi RRaMBRS a4r8f; 1 O
det ect steam Leatkage froma trap ﬁnﬂ7 to, determ ne an anount of | eaking
steam on t hd"Ba¥its BEMeHe FRINT: Wafhanrbiech cerssPurliag e dhe ddenifizationap,
ul trasoni c vidytatiaReg Ravy NG ea; ' ] t ' .

| eaki ng steam are gener at gd [ n'ﬁgﬂﬁ%ﬂf d%%t g%@hmgefﬂ%%1éx&aéﬁ&ﬁﬁé9&lly
measuri ng appgEtdndie Hdrigwed parageter il thy messusingpedicpr obe 1 and a zs

generally, flat, bo se unit. 2, e probe 1 has. such a size as to
be grasped by a haﬁﬂ?ﬁ%ﬁgﬁ@ gp%%ﬁ“ﬁd@?%ﬁ’aﬁ@d“@&‘8@??%‘ Y0495 ROAHOlat (it s
one end. A timpeand fadaaekirghenaRueahéntgdaechobeindd Hys nadaptipg the BeeHr ged
agai nst a casi ng. oﬁ a trap (,[agt shown% to detect ultrasonic Vvibrations
generated in AN&IF RaRiRYAl thegpechl bo stosed Buthaint Beasny-i s (1 Bakbage.f rom
the trap. Thenretdsplay coht@e\ed MRSisBalso prévibeY @08&ermining whether or not

each object has its physical quantity measured already, based on the stored
15 content which has been stored in the first memory by the first storage contral

means, and causing the symbol for an object of which the physical quantity

has been already measured to be displayed in a differeni 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



vibration-representative signal representing the detected ultrasonic

vi brations and couples the vibration-representative signal to ar@‘llB\Nr(]éJr on4
transmitter 12 built in tho probe 1 at a location near the other end. The
vi brationrepresentative signal is converted to an infrared signal in the
infrared s transmtter 12, and the infrared signal is.-sent to the base unit
2. The base unit 2 is generally of a palim size, and has a receiver 21
therein for receiving the infrared sign sent fromthe probe 1. As shown
wi thin a dash-dot-dash line box in FIGJRE 2, the base unit 2 includes a CPU
22 into which inputted is the vibration-representative signal sent in the

form 10 of the i.nfrared gi qnal fromthe probe. 1 a}gd recei ved tk)f%l t he
receiver 21. TRACHPAVHS Uil dPrsIMes MeRaS ﬁ%rr reseivied te gedstEementiiala ffﬁ”ﬁm a

trap and, if @giceqindsarhsaki frow h, s&e e [
the corr eI ation bet v?/eenst hgﬂﬁ’a})r ati mgr g%%tegg},\lltcgt ilsv 'Fdﬂg%%ﬂﬂtﬁ }e 5%?’ unt
of steam | eakinggoryer G ing ther@uresmtomaahmubtaﬁngf todebmcm Miehtols @ Np Hyiz i |

menory is umt%{ﬁte % a_sem condyct or é g at the sanme tine,

di spl ays t he F&UlHteS FF Hear¥shagh AFGC?P\%SF% #ONBp! ge@BF FPhaEYGRG Hhgle by
the CPU 225 ar eaouphibt tduiougheiasd igypwe/ Bt Pé‘éei((ér/ Qbahélttsrﬂea%r@&ﬁ Clhé‘ data
i nput/output (1/0) termnal 26 of the base unit for application'to

ext ernal devi $RECNAJINGFIPIY. be descrl bed later, a w reI ess transceiver 3 nay

becomect ed Lo Ly el L%, SOl kel b ey 2

vi bration-represent AtTVe S gna

Trap. Accor di mghyyringnapgatatust may theepr6Pided aviti0 if BHialRnRBAGE tion
of the presence of stegg]rrl eakag g aﬁ% t he anpunt Elof ga |§1 $§%tce€émr%rﬂtgPCPU

22 nust use tHEABHSPCP %%%H‘%‘f‘ﬁ@a'ﬂﬁ@fdgwléllﬂéthéﬁfﬂaﬁybépme?eirrenhwal data.

vi br at i on«4 epy.e t atd.V i I t eamleak

(her ei naf ?(Eer P ?grgr(gat gt ghéo%glméﬁg g‘ﬁltg‘{w%” FI @ﬁ?%{l}m’[gr gﬁpﬁﬁ‘at”%\hl ch

gl3t Lasonl c V|d¢ﬁrLa3t8|Sdhs remewalaldia tmrb?rbsjmmdfm Fe ﬂtsl’t&t:erﬂuryp]?@ce heaunBiRpey uni ]E
as store e ata er o ations far various types o

traps on the %«Lg‘l @ga?urqgoﬁp%%’i'ﬁﬁeé a%ﬁﬁ&&*& ellﬂl?nﬁﬁrtée‘a%g?rg’ﬁéan% ef ﬁfﬁe SO

respective tripps. dedee elsabiomedat® rkesiva @55 p ct.e

t hr ough 16 NOV 2004 s an o%tgr ati orn s“é{ct!:aon i CH;? fergilrr%%]? df glﬁu ng

t he nmanagenenf®ASHNE #BParRBSESr ap. Thas st dl@emdeser pheddddat with Bheond

sel ecti on4of I I rt r can he done

h Tosponda ( DRRHARGE Bl dari ol AR e i APl Bt PrE e e

separ at e frorﬂmﬁh%urwgom@mmmus epy dhentauteiwae datsi gaed to Tie dinepl A¥adftids. for

exanpl e, iX.type liquid crystal display panel capable of
di spl ayi ng gr%%ﬂqégseand i s disposed in a front, upper portion of the base

unit 2, as shown in FI GURBSRIEFTDESLRINT N OFSE @k 8MEln@d 1S a touch panel ,
and various di spl a)é Beratl on eI ernents (not shown in to FIGURE 1) form ng
part of the operatiréAUSEct foshaWsare preesiidegl iappetatudi sptayingcrieernomd the
panel 24. QJhearﬂE%:ﬁ'fe’n?Bf?rllng’%%ﬁt can ge activated by pressing themwth,

ard resin B0

for exanple, in the portion of the front surface
of the base unit 2 FHJ@U&\E thes di S@fhﬁ]v!atl’tﬂ bleckpewekit sithdrah 49 hed @a&]rﬂﬁﬁ' ity
of keys 30 for var{% % ncf;%tq are arranged. The keys 30 1s formthe
remai ni ng por TRRFHALE Swandadr! fsection 27. In addition to the
above-descri bed ne i t sence of steam

| eakage and the amﬁ%PRggsIéejg%dnggg{@{arlnqﬁ%ﬁgﬁn@aﬂsaﬁﬁ %%“p‘f{)g‘ar SROTEED i ng
to the pr esenprowrd\fizdrinltbﬂntmuangtatpparabms byowhircRIGINRBMEr at or, of the

measuri ng pparatu know his or her curre 0 position. Let it 6e
assuned, for exanpl é@@ﬁﬁ 13 AuwERPla ol YR EFSﬂZﬁé’eér@ didprisegoegen of

| ocati ons in gache@urfigCaAEwS. SHORAUREIBBREO], 3 steam plant, that the
respective traps are assigned with indivi ‘managenent nurrbers (trap

Numbers) by a pl anfl@HR&gRShéws asp&mrfpwtm@ dibelayes peché dapldyafgeemnd that
25 identification %?Qﬁ'.l wkth traﬁ gentl fication data are nounted on or
near the respectiv Bﬁﬁ B¥s actik othgr H@tl{fﬁéhfim&ﬁ’ﬁﬂ euifie disajpy scdwm.

i dentification d f bel s,.b dent . f
data in the Torm of BartrbasevsenABEaRRt Rirth R Buct bR sefittgenont
nunbers. Bhe measuF|QUREPB3NGKLS BB difide ;étnfeoeﬁ?r?@mspla'}vs%’?éé pon is 3o

provided with identification datataln TRats for 9
6 NO V 2004



9 reading the bar codes, disposed in the probe 1. A rod-shaped nﬁrg;ﬁb 1?
extending in the length direction of the probe 1 substantially i XI @Ilf
with the detecting section 11 shown in FIGURE 1 is a bar code reader, The
bar code reader 13 includes a bar code reading sensor (not shown) at its
distal 5 end. The proximal end of the bar code reader 13 is pivotally
coupled to the probe 1 by a pivot 13a ogsthe side of the probe 1 so as to
be rotatable by about 180 degrees as indicated by an arrow 13b. For reading
2 bar code, the distal end of the bar code reader 13 is rotated to face a
bar code bearing |abel, arid a data readout switch 14 is 1o pressed. Wth
the data readout switch 14 pressed, the bar code is scanned with the bar
code readi ng sensor Thﬁ ngn ement nunber information read out is applied
to the infrared tranShiREe Wis2j MEHIRf o dbe cierernt iffeameat ifrifm dhedones
transmtter 1gh§am\mr|:t|gu1|ql[c§;gq,;,%'%igcati on data into an infrared signal and
transmts it to the base unit 2. The menory unit 23 within the nmeasuring
appar at us base uni tFIEURE 1 tr ecschberéirbldet airtet! doatramods alflost r@RBUsed in

t he steam pl a s _area. nunbers, (Area No. ssigned to the areas
wher e r_espectlﬂ\%%d W@gg%arpgasdi@ﬁow@fawgﬁ@QWBf'“t’%@ﬁﬁﬁa s (Trap Type), nodels

of the traps (MdelpiGurnulagy f r . i ions of the
traps, steam pressures unde?mzofr%ei%c% Ct0 e tnﬁdaggﬁgpgggsgf%%gﬁﬁgiarrﬁﬂjrt?%ﬁ‘fce of
the traps (PrPBWIQKeH, for datn transfer etseerettentreaboing bppiiaans s(RaBHd )obt C-
The data is SEQFnﬁg drn the formof a list, being arranged on a nanagenment
nunber basis, as sl]o'wn in FIGURE 3. The nenory unit 23 also contains a

control program f orFIGRIRED| H2Ag aaer @k Ofo BRI NGRSy O 22. zs \When
t he power switch 2 unit 2 is turned on the %ﬁﬁﬁ%{ cérﬁgé a

on the base
defaul t (i ni tFé?'}‘PﬁfiYE}QU{]‘é qRekatiehel 8id’ L rbile maarur@oREpAratisbe di spl ayed On
the screenpof the dispAEY 124! tth the.control .program The
default picture is of a rgug%agfl}%%\%gﬁveﬁﬁ% ”i FPIERITS & detall apag’ftiocfdh%lr one
of the areas, CPbk csratiph éhowhen Fil@URETS 1hveand dagassi gned with 30 the area
nunber "1 ", as indi s."Area-001" at the upper left corner of 16
NOV 2004 10 the pi g%tl%?}gfﬁd ?%‘%ﬁ%" 593& foF B¢ In exMainbsuiivdetals part of thée

area, such asCPheopahtisn diffdrbet framttae onRWhodinng F1BBRI2ESS 42 in the area,
vari ous steam handgjr{ggjﬁg%{%ﬁgsé 331 such as vacuum punps and heaters, steam
qfe

pi ping 44, and ste Sthahweiv hyoatherboflew dret st thenegdraion of

represent ati ve GPUTBeke fAsstalogdutsiked with data associated with the
respective traps stored in the menory unit 23. As is described in detail

later, when the datFdGHRIoh@ it aaicture dispRgedldn'thselsplen stibchNBrPiegt Wos, Shown

in FIGURE 4 i r &Ne { i y of the synbol '"45 for that trap

changes. V\henﬁ'oene O}”@rﬁ%n @&r@&ﬁg&gg tﬂé”“t%’tﬁ:hed with the touch pen 10 28,

the data of the trap cor DEJRQIED MEd is called out
CR(BTRONCYE g lﬂmpﬁh

of the menmory unit 23 and js displayed on the displ e data relating
to the plan view 42 tBRASWAIsEBPa@tin used fre ey embiotiirRh dheh&Ppteddncauses

a hori zontal | it to,6e t5 displayed in the upper
portion szélt h@vgbgﬂgéﬁg%t% E(% ﬁep‘%}é S?‘HT éE%g)gegforg ﬁe“éi}@édn@nﬁlﬁﬁfmiﬂﬁr@a- 001"

in the currenamygunlesicleakied steaanpbethbatibef @H@Pacpﬂidlguﬁgnsﬁleg%ggak%mgnut t ons

i ndi cated. Bel ow the plan,view 4, a plurality, for exanple,

50-59, which %rsée%’Be‘rfg i Bliraspaitekbralinnsoh avingra meigs il dg atbténmined aw. thEhe
functions of ke W rJ | ater. 20 Bel ow the

but t ons 5o-59,mpﬁ'??éfg§?ﬁ”§%3%%@é ,bef?%ag%?%fggﬁ?apt Pl gééhoaﬁd“": gREt, are
di spl ayed i n theomeensrizhdippacateslivonsges Gn geherally o=t 488 b h(psz?.ldpgr ases,

hori zontal ly el ongat ed, hoxes 60-63 are di splayed. Wth the default picture

di spl ayed,zgtf@erbeégﬁ%ﬁag%roé?z‘éfwi%a?%éﬂ(ﬂét?a bar code attached to one of the

traps, e.g. atrap ! i r agenent nunper "0003",
IRHOPE, 40t ore &5 (HRGPETER bl Rt aTohatieng ¢ he

di sposed in the area e tdentificatron da
trap manageneditindarsbaped0o@tting ssetivn firomm fthenprofe 1Attﬁ> Ehe Fass yait 2
e

and inputted é%lt ot.the %DU %g The CPU 22 calls, out of t menory unit 23,
detail ed dat a2 9FCUIRhECHHUp T+ doGaertes: leebpdgnhggeiost hecasimauof adeay (£dtcat i on

data, and di o] view.4 of 3p the area "1" in which the tra
"0003" is di ?@E’S‘Z@ {&Sggg‘*&%@éﬁafﬂ@cd’é HUBY gfaesated in the trap which would be

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



16 NOV 2004 11 called out of the menory unit 23, as shown in FI P%r"@av(z
the trap "003" is in an area assigned Wth, for exanple, an area’n 804
the plan view of the area "2" is displayed.) The synmbol 45 far the trap
"0003" to be neasured is displayed in the 5 upper left portion of FIGURE 5.
The CPU 22 attaches marking 46 to this synbol 45 for ttie trap "0003".
Thus, the operator can know in which ar and where in that area the trap
"0003" is located, and, thus, he can instantly know where he or she is.
Accordingly, in case the operator gets lost in sonme area, he or she can
find his or her position by reading the bar code to attached to a nearby

trap. The CPU L

contra) neans ggra?@@r? réér.ér?ttéﬁtmvz3 g@@%{%%&%ﬁhﬁﬁgﬂ{@&eﬁa&ﬁgﬂ%@é g] @%’?yt he
trap managemendttaobees ‘{ﬁ)@@ﬁjratrumreqﬂeserhtuatre gl exanph@rarantrabditidrap type
"EFG', for exagl}) gf the tr?p OOEW to be displayed in the boxes 60 and
61 right to t ﬁhr"a e prepapl Nt aligs negraferydesr eﬁéspeﬂ‘ta wilinatiom so,

the CPU 22 Ca%@%%@atfﬁs%kg{na@frsnﬁﬁﬂ%ﬁﬁe% Er’r“larrB d 'shal rgoﬁehéﬁfrgreed

di splayed in the box 62 to he wor suI
i|lustrated exaapimedttean2i awd Uw:nrﬁrrarm si‘gNetrsGraerctk@dreYbﬁse irsit di spl ayed, which
nmeans that the measyg done for the trap '0003". In

t t
the box 63 on the ri gg%eés}’r dgﬂgfzn?sh% n’%f"@ 2 PRI 567 504eh @)gnaofﬁcﬁli’{éft?ﬂap

"0003" is indithateid fuerhaliviig tBanfiated & Rt sdMerd AORE I 9BS 1o bR. varhAl | Y
di spl ayed is al l&qg%gr ed. in %he mrermry u?rt S23 rro%ﬁt Be o]r spﬁaysg] p‘ﬁ t he

boxes 60- 63, athofolcdashcbing bex iImBLR4REIS) thimbase Uri!tchlecturdap 20€Pwh! ch
ultrasonic vi

calls the cor P%?ﬁﬂ*‘??ﬁ“ﬂg?“ orgqfﬁémgg?n %@%gg"t%@g%& géﬁf? S?FQW\ t:ﬁr’;‘e""r‘?‘@rrnry
unit 23 i ntccyritancieanedtstigtal draml & prforbeaﬂt and retafaed ntheaecoivet p¢al |y sets
it. It should be no t.,t he settin the correlation data or

par aneter for use |Eﬁg 6f@rzgn% “‘H'é“sa %L‘H 0yBRksisg MiEnieaking Tepraratiang t he
keys 30 in thearapef atéam isdeikiog, Réw deh GRehRAsrBhRAME CSnt RehBIEL bt the.
corresponds to the set ei\gsf nmeans as recited in the so acconpanyi ng cl ai ns.

16 NOV 2004 1FfRaiamh §bse HuetiohTerTes abetivel sigrabpind the faenauow of

I t ed d t I th the t h
28, “the CPU 2 caaeainog) TP Za ViR eSSl i b e

pi cture of 1T helfpl 43, ¢idew semipondholnn riemétyGaRE, 6t thkheane oA &rsbﬁﬁrsa{hgl tle

box 71 in s p is,the tra nt nunber, " 3" in the

i |l ustrated ‘g‘);l»'ggmtg i Jf@%% t?% ‘jrh ?‘é’ ﬁg G’s'ﬁﬁk?l“”ﬂg“aq%bf Nea &P4bRayed

r7)llan Vi tew ? traemn;rmie:ﬁetéhrmgﬁranr?m%ﬂmtﬂg (lﬁot) ,?té@%%g Qplc-, Q4 b h‘ﬁ)uttfotue;g_rtbox
, part o aile 0 e subject tra i spla

vert Pcal ly. Cﬂ?’rtcﬁgerm'ﬁﬁr2%8%@750*?3919@'5%)(&7@!3'@%3& & am@KMM\MNE:edr T Ast ed

arrow buttons A o] di s

them Pressi ngvz@rt%ng‘?scglfbé?r@% u%ﬁ%lséggpan%g@i%w %go @WS% 2%3 ?rakes

t he di spl ag® wil{®iterminel Hox 72 scrolled in the corresponding direction so

that the operator c t he det data of the tra 0003"
scroll bar 75is poiﬂelcgﬁrgggtgm& &%@'ﬁe?r?evgﬁlfj%%‘ hRRTE SR atyy éWGagéndFﬁ%am ndow
7 can be cl osddakagecdiiieed lfeeh Flﬁ ﬁéﬁ‘ss'ﬁ&ﬁoﬁdlﬁ)@#ﬁt i‘?r”or%l% r fdP8lLePO% (o

di sposed in the | ower portion of the w ndow 7 e w ndow 7 can be
di spl ayed al sd%'ye PGS frrgjerﬂwea“gwbihe@emqe erﬁemﬂkahagefsﬁrdvme lmiduatt ouch

pen 28; i is @&l e n ot her s s 45
t ouched. The tgju'g 8%@£’%{h@e\$§gﬁ %Hgmsei 9538 eﬂeésnﬁ%%ﬁt%ﬁo%@aarﬂﬂh t he
touch pen 28 dmtwesrp)d)lmjsrbtrmtrc:tn -repragipithvat trgﬁaloﬁncafheeé(rﬁ@urﬂg!f sﬁeam leakrgg

an e

i nfornmation-displa f(f m"m%nd referred to in the clains
operating to oﬁ'gfﬂ'%’? YhERTREolp Torelatipsiaés ¢ ehoadialait tr@p of - witieh
symbol s 45 or iesdtiE ! kBB Ut ABPOR e i1 PEEUSE AlRBLEY HEORLL Yy, To2NS

as recited in the clains
- 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



2s The buttons 51 and 52 are for switching the displayed area viey 4.

Al t hough not shown, a plan view of a different area replaces the m@rNﬂM

4 when either of the buttons 51 and 52 is pressed. Mire specifically, whic
the button 52 is pressed, the plan view of, for exanple, area nunmbered 002
is display in place of the:place view 4. Each tinme the button 52 is
pressed, 30 the plan view of the area hagi ng a successively increasing area
nunber, 003, 16 NOV 2004 13 004, .., replaces the previous one.

Simlarly, each tine the button 51 is pressed, the area with a successively
decreasing area nunber is displayed. If the button 53 | abel ed "HOVE" is
pressed when the plan view of an area other than the area where the trap
whose ultrasonic vibrations are to be s neasured is disposed is displayed,
the CPU 22 nuakes cbbeatpnadectiogW 708 : i s di sposed

di spl ayed agai . ?he sai d ot her pﬁ'g%e?/)?ge ?\;\mﬁgg\r’gg@% r&é@%@%‘?&f‘l%@éﬁmﬁen
the bar code ofaf H@pt r aps Wélhbe slencriltb biaterh thesyetbotio bt pproptife dRfhig, 46,

i s read out agaid. r if the button 53 is pressed when the plan
vi ew of the argéeiata"fgfgipsa??i?‘g%{ g?%&,antbﬁed%ea’ﬁ e3P sEcatheddenilisiatige datmaf n i n
pl ace of the plhah trdpevewf fromethar pabe2f . s - r.eode of the.trap
"0003" is read again when the pl gn vi ew %ﬁ‘é?tﬁerrgpeg%' gﬁi,ra ogjr Feg)?%mt%t,wq s

di spl ayed, ?heS'Bﬁ%m view 4 of the area "1" is displayed again in place of

the plan view of th r o 04 ‘he butt 54 (scal e-i ncreasi ng button)
fifth fromthe |eft%‘§tﬁ%§a%§#t'%gﬁt‘?ﬁp hé ‘?%W‘?E&ptﬁa% igyid ffrbi%tatﬁ%pizew

causes an enl éfdjed sApablofof tdieplaginigo th@dsNdaridh §s tdi I i t he

mar ki ng 46, “odif%rkﬁ%f Qg ahovvn.i FI gra%FéE 7, to be é?@hsﬁgm.a #ﬁgwogg?%ﬁ or

can see the | c‘g{l on g PRz flpgpf' Wi BIGIRE Iy t hbe lifniGURES 181 phineh

shows t he enti24isanemuti "pankf @ veyf o 0ns 6, 57.and 58 in
o ae e e s OB oAy Reur tnod buBn i

the right sid Lon of 20 the rowis p
shown in FF%&E@#% Unlormings frdenl thterdratpinapediqordyi ar oo fifl®d 3k el S

scrol | ed | ef t g sk VAT ok, downwar d, dependi ng on the button
pressed. Thus, et?gtisl S té]},ﬁcgﬁ%grgﬂ%\gér i o:{ge&pef Ionglpaeptscasebe aglivated byhe

button 53 is fressad taémeritit, Her dkspplay achparrks@nocnas p‘éﬁ%,zsirﬂh%”&fr% t he
CPU 22 causesé}mﬁ,\e zl%ln?rg@ vite@/ g{mt he, reg;ijon about the trap synbo Rg W th
the marking 46, - e 't RE Vi%W SRARTEIURNIE exirg the diwplae 24 spbayesyitagagn. | f
t he button 5Ddmd < tdrefo tnE i,s display, the
ppbeaby sheryst3efor \%‘Noﬁggi’l‘ﬁcﬂdﬁs ér%%ggddegy?ﬁrgﬂ%déb

CPU 12 causes thetvm' ndow 7 to be displayed so that a of
the trap of® wiPEh S FeiBainlpg Rastinm ek e ameration settim Fap "0003" 1 6 NOV

2004 94 In the ill ugfsddigsh & c i spl ayed., The pressing of
cither of the buttons 51 g‘nd gég)l?: gﬁg@%%ﬁgga{?%&“gﬂgﬁp%&}@@ 18R detpsmiipgen,

as described phevPEssnse aff steae dedleaggearot tHeutalnind 4ol $o 43 Ss?éjarﬁurtﬁger

when the view 010 FILGURE 7 i.s being displayed, a further enlarged,
or detailed vinzé\;v%o m?hée‘ghaé%tl@nac&% P9 tiRether eissantt i venbomdeki agumsions by

di spl ayed as stoein annofdr@dRiof&he SAedhdingt bis LRELALQ i.dentify snall
val ves 47, bypass. pipes 48, an indicati gnﬂgq‘ tﬁéa‘éa@péﬁ@gé‘%fwé‘%é\w@@u&
an indi catfon PSP Me route nunber 44a et c_ which cannot be read on the

pi ctures shown in HGURER gs@lfed - fo0 o n enl arged view as shown in
FIGURE 8, the trap synbol 55315 ar% @irsep){agn Z% PW?‘d"l Pf’@%&ﬂt"?f%?%,“%p@ﬁ@i_ng

on the trap t{pPesedcddocationsyin esebiaigrencie 8y Mses) i 4 bRapP l%g’i O gan
instantly knowd pgsr%e)éﬂgg %[)st krle traps. AI so, . bel ow each trap sg ol"g a
trap management nurber 3PS 1e as iR Milh wdivid i resramsment insmble spitested,
whi ch enabl es luhweoerpkoplahD nieh@Wer for specifying the respective fraps, and that
25 identification devices with trap identification data are mounted on or near the
respective traps, for identifying the individual fraps.  The identification
device may be, for exampie__, labels bearing identification data in the form of

bar codes rep_resenting respective trap management numbers.

_ The measuring apparatus according to the present invention is

30 provided with identification data taking means, for example, means for



is the trap managenent nunber w thout | ooking the box 60 bel ow tye Wﬁﬂﬂ
vi ew di spl ayed. The functions of the buttons 50, 51, 52, 55, 56, 5 2884
are the sane as described with respect to the display shown in FI GURE 7.
When the button 59 (scal e-reducing button) sixth fromthe left Is pressed,
the CPU 22 causes the plan view to be displayed on a reduced scale. zo Each
time the button 59 is pressed, the plang/iew is displayed do a smaller
scal e. For exanple, the pressing of fhe button 59 when the picture shown in
FIGURE 8 is being displayed, the plan view 4 is displayed to a smaller
spate,. as shown in FIGURE 7, and the scale is further reduced by the
further pressing of the button 59 so as to dlsplay the plan view 4 shown in

FIGURE 25 5. T C reducj g utton. 5 i noper abl e when the plan
view of the eﬁ??r@g%gabagh ' FIPSPP@ﬂ?E‘ q gr E3s§| ayaeEP é’?ﬂpetdh@elmbtewdrﬁ 59
changes its calx@sndig G ae férfg'th %%H%r?uf T EE‘PH C?‘fsﬁb]@?w@ ﬁérad %Ot

be reduced anynore. Al so, whe he picture
30 the scroll tbﬁtqeéﬁi“@fm!QSSFSSlOarH stloyan i E@Lﬂ%{%d llsm galayode)redm@kcatﬁet[b@ft

‘the picture NN, an ot be scr in contrast, when an
enl arged view s#gwn | %?gsé&ééd% i Gpeaiya mgt?f'é”@b@‘?‘ﬂt“dt@eai ithdistal
scal e-i ncr easiemg. buTh@lpch@imtaDelﬁﬁoﬂtrﬁzplbéWL%é |2 a8E@Y3 jsl| '
scal e-i ncreasi ng L%t%on 54 or  the scal e- regumang buéstgﬁogg?c%g)ru gasdg%nﬁi'g to
the applicati hOBF lahl @xkiéPhdpa sndihepiidy of dhe @rerarige esrtnendratenittedyi n
the claim Thephapukh d@?ré@a&ul n8E g Eyog ad”tor“pg?}bt aken with the measuring
appar atus according to the present |nven ion1s stored in fhe colum for
the measurenent resbbr sedding ebaresrotey thaidistaBesd @Miné mdFIQQdBEreﬁdea% is
descri bed pre L{ g, artl ular tr i S operatlng nor mal , dat
representing XB%@)X% fape 5 8? 88 r]\jetaﬁﬁga}g%‘%'ulat“d %d’IaLﬁnﬁe?q‘PLﬂWiftélg‘lénSf ar_
that partioul aregseap. Withahkrdipa rSaddet ewmmd ptré’s:i%% ftt?é‘bérycccfeofs ? ”g
the trap | eaks ﬁl | ar ge anount of steam "Leak/Large" is stored 'R
"Resul t" col uffil ithe RE G088 ERsdfngr semsar. ¢ rE menagbment apmiker Iafblfhatlﬁn
FIGURE 4. In t,@@d be0iOahIieq th l Lraps, of which
uI trasoni c vibrations E%1"§)vglantom‘?e l@ghgggﬁ%ﬁéghgr é)%l'&ed'g&'&a B@?ponm’ﬁg to
"Not Checked Waffarﬁdstrwsmltteh12\Mevemmmenmeeﬁseart&mnmsuﬁ@rmmnfraﬁrea %?B;[for

traps, the CP e, formo fhe display of the synbols 4
such traps. Fc%}ra(?&%}%p% ﬁtiﬂ’e b?ﬁ?oll"g for those traps the neasurenents for

whi ch havetsbeen donEhem;enh&yamlstOZEGlut@ﬁ] HRPrRSSH R 4 Ey%;%glycgﬁg%jée ﬂﬁﬁrgeﬁgglr S(ljJRE

9, so that ZOL gﬁerat t(i P ‘?ntly di stinguls

traps from unHUER ere&‘hﬁ%a N’tdé g #N ERpS U’e‘ﬁ‘élﬂs%@bﬁﬁ&”!fﬁdantuauueakede&raps
may be col or edumiberot (agsz WS §Sasdd .S e unchecked traps
can be displ ayed |rr1 a(lr?y Eflorrrg ?)Snléﬁdsxgbﬁle gg%sbyhgg%lﬁ%fg%&% ARSsREY. The
CPU 22 in t hi §1508aedxtyras: céspentiaps d Trdre Tyhe),dmdilsisl ey tn@nttrml (Me@ans

mar ki ng, for Syamet dB SR TRERKE S Fel i of Bie s o R guersiren undee been

j udged fauaotywhash thep trape rdredo gy ata ds YBOHafaD t ki ng,

t he operator can_insta tlfcﬁr ‘?’I siﬁrng(w slﬁpf a?JI tyO!t: @a{g%ﬁﬁlﬁgm Pélﬁg 8 ating
S f

traps on the SEEERT E4ERRS R@ﬁblé)r?tﬁposﬂrﬂgdathes mtorkd ngth@%rmrhftdw
1 ot st A T

traps may be circle I n ot her words y nay
only if faultylerBgEoyainibe3 @ll@ttrcrrgamnsfaechrftmbmrdig}éﬁﬁhr@ﬂﬁﬁomﬁg therssdeen.

The CPU 22 in sponds to the fourth display control neans
referred to métﬂ ?rbtfmé C?%%%ause of many traps used in a steamplant as

cdescri bedsabove, When fieapowengwNEl Kb g th§ bfaEs@cﬂlHﬁrﬂ lsytuﬁjﬁé’drﬁ wgggﬁge%ent s

plurality operators, and they may work at the sane
obt ai nrd fronFéuiﬂsuﬁalj?ftay'toﬁﬂ'l’fﬂﬁb\smﬁumg lifgsp Hreatons esh cayre i rAIGUIRET 4t e glcher

into a comon 0] r S m f.or collecting and anal yzing the

measur enent s P%??ata’ gl g}rP;{ﬁg ool f%hey‘ﬁgiﬁaY 24 in acco ganceg with the co?\/trol J
program. The defgu[t picture is of a rough plan view 4 of the entire of a -
particular one of the areas, for example, the view of the area assigned ‘with

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



~0 of traps with the host conputer is described. In the illustrat, 3sﬁﬁ%n3mﬁ
of the present invention, fhe neasurenents for the respective trdi
obt ai ned by the neasuring apparatuses are transnmtted to the host conputer
by a wirel ess conmunication technique. In the illustrated exanple, each
time a trap is checked by the neasuring 15 apparatus, the nmeasurenent Is
sent to the host conputer so that the hogt conputer can know substantially
inreal time how the neasurenent is done by each neasuring apparatus. Al so,
when the neasurenent made by one neasuring apparatus is sent to the host
conputer, it van be forwarded to anot her neasuring apparatus fromthe host
conputer so that each operator 20 can see, on his neasuring apparatus, the
measurenent results obtai ned by other neasuring apparatuses. To realize it,

a wirel ess trahcBiolde. 3 instheoplarafied 4t thd Beu st sl APYE iyt R s?ﬁ:é”gsn | 26
[ see FI'GURES

di sposed on to ' ase unit 2 of each neasuring apparatus
2 and 3). The \%aﬁ‘élogg@e ?arci%@rfﬂ@ws PIsTREPSHE Pstheraibt, paers $teamsitaidRGs.
R

The wirel ess tdaviseedBeEucasVak t jrst transmtter neans and -
second r ecei ver ngt%ns. Asimlar @%H%gﬁ@gsﬁdﬁgﬁ%%g‘ i?a@ RENg Sfnédtedea t he
host conput er . TEPEOREIEFhpwnbysemindsi ¢ bl ock circuit diagram of the host

t 8. As sh | 10, the host t 8 i | ud CPU 81
Lo Bo. whi o an oper alios 'SR 35h TBBIeSaN GHILpI aymbds 45menr inked tuiad and
16 NOV 2004 17assopirtéoudi I it ed. The hagst conputer
8 may be a per ongj corrplg?ge,( r?%ecggg%@g_%ﬁeeocggg&; iecmoré’e'é'ﬂ'f@ﬁ-BzAgpis
i ncl udes a moueScalhgddn @SWU@KQ{, v tlre data afamesthgnin a Thes giselcgyn 83 (TaY
84 my s 1 net L:ﬁéf”@igﬁxé’ﬁgﬁ?{i@“@éé"%%d SRS Ysler pr Harsrmbeh®ronhat
menory devi ce, Ugu€haagesa h¥vitendose of Thesynbekeps| (R kLS connect ed
through a gat ad nput{ 8Ut EH{ {ern‘i nal 86 _¥“c1) t he |}§of(ﬁj%?gﬁgéﬂ{ ﬁjﬁeekQ,HcﬁeP%%s
transcei ver 9 Torrespohds o fREOIerReNdiRg & the toughed tsmbskgong chi@ngptter

means ref err ewftibe infe g ALCLIBARYL lakns. . to. Aplyrality, N, of

measuri ng apparat uses (bggch / raving tﬂﬁg&%@?gﬁégé dﬁ'palg%g&i ver 3 are provided.
Each of the N neasufPpdakppelrtivusethd slansséwretbonit Redikd i9Whe 'Pr'rfﬂ?cfr Jr@?
The nunber (n)23s one of the nunbers of from1l to N. A host conputer 8.is
provided in a center control room The host conmputer 8 is conmon to the
measuri ng appar at uséke 1CFlr @dgbadNes! & hsrikdi@alsy sashown in Fl GURE
11, when ope @%ﬁgyré'cp@t paratus (m finishes fhgbﬁg%}tggsgﬁf‘} ﬁ\r@’ésgrté’mg}gt far
a particular trap, a commmPEaPPEiRnrddiestansiignal. i & Sentitid bOTs! (2 arca

measuri ng appanatbes, (Meatmnt hig hes through the transceivers 3
and 9, By receiving the commni cat F%‘?\; rquggs?r%s%dgﬁéﬁ"ﬁpltehé’fhﬂbgtar@@n’pamgr 8
knows that thd' risifdigatsst: at Belognhe2damh ate v h,nhsm@@nw%pg%“ﬁ[gng t for
that particul aF Hu@Rs Eﬁf@yi ﬁ% that the host conmputer 8 s not currtently
communi cating with ot her® reaalii A§ SRRialieR MeHes Hokals c orputspiz\@dsgnds an
ACK signal torewe rihasfuntiehappmed gt Bh. i vi,ng_t.he, AGK signal from
the host cgnputer %ﬁthe measurin 2s"a%a5rg§?ﬁ§b%/ﬁf9?{ [8{%{at data
transfer t© and frdifPWethgoRYttesnbdSer prasas, nmpbﬂgamfﬁ@sﬂﬁg"e,"PII'&%..

measuring appasr@rRsskim gkl Lt obt ai ned neasur enment r the
particular tr a& to the %os‘?Q@%‘ﬁl“e@‘%anSﬂdhﬁw wRlYymnshe Grodte dompeities S

can obtai n suBkthgaeiphirésesi, horieantally BB nbBRRAGH N ult for the
i megsurnibng apparge@g@%% S%Ek’y‘?ﬂe host

particul ar trap obtained t he . |

conputer 8 stores tvﬁ]éh g'},ﬁ ggfraé'@é?’@éép fisolaye tetheezes uoidegeaddi61 N4 2004 418

appar at us- (M cade tHiBcABAOFY WM t,+84. n all of the nmeasurement data is

recei ved b§ t he host COh‘pEIt edrjrm&()faﬁree\é%%fi ondcdhgi @ | sFiEiegnalith( RO)trars

transmittéd fMERAGEBeMoBImbennes" Bidpeséden W}?@Sd{é%]n«gn_ap%rteaﬁéﬁgég%q and
i

t he host conmp r ends The co ni cations with the neasu Htus 5
(n). The rrerm%gu%fﬁ[h%tﬂa%fmﬁﬁ@“ggg@ {epnignagersetanuresaoDd93t 65 khgt §eRPNd

menory referridd d@ben I ANV | ai.mg,. and the GPU 81 corresponds
to the second m'aemry cs)ntﬁ]regﬁgﬁggﬁ@ﬂrgrﬁjehpahggdnﬁont €rePdl 4.ns 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



The host conputer 8 polls the neasuring apparatuses fromthe
smal | est - nunbered one (n) to the nmeasuring apparatus (N), except r‘lt Rl 2004
measuri ng apparatus (m, and Transmits the data received fromthe neasuring
apparatus (m successively to the respective ones of the remaining
measuri ng apparatuses, as renewal data. Specifically, the host conmputer 8
transmts a transm ssion request signalysto the smallest-nunbered renaining
measuri ng apparatus (n), and the neasuring apparatus (n) 1s receiving the
transm ssi on request signal sends back as ACK signal to the host conputer
8. Receiving the ACK signal, the host conputer 8 knows that data transfer
to and fromthe nmeasuring apparatus (n) has becone avail able. Then, the
host conputer 8 transmits the data received fromthe neasuring apparatus
(m to the swaé|ie@§@utwm%r;ﬁémerﬂa§m Qanél%H@%ﬁtIWIGURE RS fﬁﬂﬁé‘@r‘ gz'cao%at a,
In this manner, the small est-nunbered neasuring apparatus (n) can obtain
substanti al | yIS| in anealleatassignedewite fouexareple, Aorarehauphet 12 uther plenagew aken by
t he neasurlng appar ab,u measuring) apparatus (n) stores, inits
B el P 1ased |

menory unit 2 for the particular trap sent fromthe host

conputer a and senqmezwmbdf|etaeﬂ:trlm@tﬁa@n‘mloegfnglmluréﬁ@d%ﬁ atyB§ [mﬁé
conmputer 8 when all the renewal data has been received, so t

communi cat FondPist lkdleporitips @nEIGURE -unbee &Flﬁéﬁs@tﬁ@@@saﬁﬁdﬂm lﬁi§ T(Onﬁhrand
the host Conpﬁ);rﬁBOIB Fo roH eﬁiap ey T echift tf?é Eitﬁre PS’Q lﬁﬁﬂﬁcl;!pe]é'ggan

signal fromt est a0 nunbered neasuring ara
conput er $ seans whieee nrettm/l/aalrea tﬂ.@tn}iﬁ)\}'omﬂ)‘ms Isc:aiauaafhm thhe lﬁr@asmﬁmeﬁgntly
apparatus (n + %c"f% si gned wi.th.the,next in a manner simlar

to~ the aboveX¥¥HTHBENTRE 15 ¢ éc"s‘?rm"lgg’ﬁﬁafrﬂ?& ef PRETRYY: gelsnigst & 8

sends the neaggmerdah, Hater §i8 chRginRRAT SUhar pésf!ﬁ@n tb@«k:%'admg thepAeass 1 ng
appar at us grr) to all of the remaini ng neasurin appar at uses, as renewal

data, and 8ndattaeied tmastearbbiraphe Hr &PébRaias ﬂgﬂtbrthlﬁrr@alpwmo@msapnds ap by
th than th
e measuri ngyApRaf AL 'd?spa;? t%ﬂ%i%n@%assllé t2g [r?ﬁ%?&é%}%%ﬁ}fﬁ\ésﬁélggngﬂt ereS

device (m, in response't e Tenewal - data sen
the symbol 45 for tHe GRp Zbroaesgoribe ngap Gnarlr@errmmvmdmﬁhﬂ 800(53 Cinamiged,

for exanple, i olor like the shown . _Furt her,

if the result "E"fsgrﬁ&eeééﬁff%%lﬁt a@ﬁé’%‘s?‘%ngfp? hé"sé’lt'rfar ei‘@“ tDB té@ﬁ’ nPlel 1, a
mar king " X' i g abtAsheded iehd boRkes 6D A dSENMRRbt |td ks bRssy el B0 §A‘tBW” I n
FIGURE 9. As described, the result of measurénent fiat one trap nade by one

measur i ng WppaF@pud YpRy. ireshestivelyt ed Aemstihet CRU )23 rcauga$ thenoeonltt bé ~s
(o Mg TeasE i ARALALIEES, OREAT T MOko bl TRLRNDof EOTL LS BEFYE OuS! Y

descri bed pri appen for'a
t ake neasur eméma whbod "RdamtlﬁanﬂntthapilusTﬂmdaecSymm;hIMén iMIcaiomr@fp'Mmejhgeﬁ@djrl ng

tus h K d_on the display of that
monaur i ng appaPh e FABEH N HEN AR 1R CH GRTEALNEY ABDYS. Beih d7tips
anot her WE&SUIfd)rnmeam@r 3003 havg thakedy BBasHHedTRIdh S bhahe pes Qe or

using that neasuring a Earat us can instantly identify the traps he' or she
has taken Headerddirene! thertrakaiidla) ishisdinateb|verballyl or Thmedatar Rbowt 'the f or

t hose traps rat as measur enent nay _be
di spl ayed i n""gé:ﬁfigbgﬁﬁn gE F%}l fu?%&g‘f de%lsotaﬂs'D Sgorﬁ%dp CTIREMPE% Y B%ﬂut er 8
col | ects and &mamythese tdlnﬂn[msaasluﬂﬂnﬁmesdal a3f ff@nmptdistorr%ﬁe@zillle‘éﬁng@és%léw ng
appar at uses, S S g fﬂ%’n hat es. of, the respective traps, and judges
haw t he opera Eagfc’ét 5 Po“? “! HeEsests bratioaparegl ke aterated.on the entire
productivity Of t heaplhatame R =P m C ccording
to which such judgnment i samneageel E}%gg? pieér)'g?lﬁlsgﬁt Q,‘[Birte %Rm &qu@ 36%4?
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.



20 present invention, and it is not described in this specification. The
state transitions in the sequential operation of the CPU 22 in qaﬁqﬂﬂgéﬁﬂf
nmeasuri ng apparatses are shown in FI GURES 12A and 12B. As shown i

12A, when the power switch 29 on the base unit s 2 is turned on, the CPU 22
executes an initial setting processing 100. The CPU 22 causes the default,
or initial picture shown in FIGURE 4 to Be di spl ayed on the display screen
of the display 24. Follow ng the initiall setting 100, the CPU 22 enters
into an idling state 102 where it awaits any data or command applied to it.
For exanpl e, when a bar code assigned to a to certain trap is read by fhe
probe 1 during the idling State 102 of the CPU 22, the identification data
read out by the probe 1 is iputted to the CPU 22, and the CPU 22 executes
an area view displaying processing 104. In the area view display processing

104, the CPU 22 di spays Oie téfemeiiSBuaYn SSE ©@heled I gh Al ‘ﬂﬂa vrio%yvlélcagé t he
area Were the.tragiﬁg‘é)]rrespondl-ng ~s to the inputted identification qa us

di sposed. At tHBTE Yitpdeatthghacplanopewupds itoshed swith éherdwidhnpe @ @801h 4 he
synbol 45 for X tes,a correlation data
setting pr ocesg@r@z%hﬁkgﬁeﬁg\sﬁtx%ﬁ(’a&rgﬁpg‘g‘?ﬁﬁg@% [ﬁgﬁﬁy?%lﬂ?rﬂ@etﬁ* gre of
correspondi ng the plag vieksrdt iakishawindn FIGURE 6. sathe ingow 7t e ERM 22, £ Wi ns

to the idlipg e 10 o. Thereafter, the "Prop" button 5D is pressed,
while the CPU %ﬁcﬁ‘sdﬁlsﬁgﬁ%ﬁé 'isd{}iengagt'a?%agfme,“tdmﬂh%e'@ﬁﬂU"zm thee d lusérs tead
wi ndow di spl ayepamgiesst g 498, ofSehitih i in,FIGURE 6.is
di spl ayed. Detail egl dat a of '?hoe triapﬁva %ﬂﬁ?wemngﬁr{\lﬁengré%g}leg pd?%ﬁff%éd‘si n
the box 73 wi t Ri%YdadeWithiaetki 4By pnesbbng 2ebelbertheftitidheoarmowast HufHons

73 and 74, theypi I i RN X 2.15. scrolled up or down. The

pressi ng of thg&'a%%l d%a%%ﬂi%%ﬁHT?ﬂé}?%@é é&ﬁ@ﬂ@é&dafﬂm%&iﬁw dinsPieagigendi ng

processi ng 110edge of Gzeboh&2nupdant F)d doniBRINdF&I AT B WO G S ﬁjwiﬁﬂg State

102. The C%J 2% e te t}E wi ndaow dj,spl ay processing 108 al so en any of

the synbol s, iA¢ ﬁﬁ%ﬁ%}eﬁh‘@' EﬁrﬁB?@“W‘iW%ﬁé bedwremdham, iRressingheithe3oof t h

the touch pen ﬂ\&.bdtfbnfsm$a@cﬁ$¢,wi§hhﬁe%ﬁﬂi b@ﬁzﬁﬁﬁ%eqitﬁg'dﬁ%i% {Vﬁ\hi@%t of 16
e ed Synbo :

NOV 2004 21 thz trap corresponding to t touc Bi%er of
the displ ayed &f 8FOGRHBHNFONEERVIHNG dlrectib 680 thmatphesperhtuhis e stdaGRU 22

isinthe idli p xecut es . an a swiitchin

processi ng llth@i ?\ét\%ﬁfdcﬁgﬁ%ﬁ Eh%aél:ﬁ\yi é@\?fb b‘gsaﬁc’é@iaﬂﬁ’%ﬁ%'weﬁ g‘?@ﬁﬁ&y

screen i s chaniéedarrow tbettopsi7Scanidnd4 t hahdiwiplaxedcar 8a.clddeq &P&n%%ﬂ&?tbﬁr ns
t

to the idling 102 e button 53 |.s pressed in this stage, e CPU
22 executes a %&g%ﬁgug_%‘f%{“{ﬁg kﬁ%giﬂdgyogr Raseginy e lewerwmpdiont lné tEBU 22
di spl ays agai nwindewpi.an view 4 of the area in which the trap with the

marking 46 is di spoiﬁd. _tg I n, ot her words, the picture displayed before the
di spl ayed area swit cHPAY"BBYt 0% Peotispiayehelsor ks beuthing Wiespinetyee disagain.

After that, theeGihtidy 46 with the touch pen 28. It is also displayed when any one of
the other symbols 45 is touched. The touching of the symbols 45 or the

20 "Prop" button 50 with the touch pen 28 correspands fo the application of an
external information-display command referred to in the claims, and the CPU
27 operating to display the window 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 plate of the: plan vie_w 4, Each_‘time the b.utton 52 is preﬁsed,

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



returns to the idling state 102. Wien the scal e-increasing buttbb 88V BHne
display is pressed whsle the CPU 22 is In the idling state 102, the CPU 22
executes a scal e-increasing 1s processing 116, in which the plan view 4 is
di splayed in a larger scale so that greater details are displayed. After
that, the CPU 22 returns to fhe idling state 102. If no nore | arger scale
display is available, i.e, if the planjjewis displayed on the |argest
possi bl e scale, the CPU 22 changes the color of the scal e-increasing button
54 to gray, and, after that, it returns to the idling 20 state 102. If the
scal e-reducing button 59 is pressed when the CPU 22 is in the idling state
102, the CPU 22 executes a scal e-reduci ng processing 118, in which the CPU
22 reduces the scale on which the plan view 4 is displayed. After that, the
CPU returns 004f he reflacag tht airevis02.onkfl t&imiRHaNeutieWnde el Baitak <4 $pl ayed
cannot be displayed on a further reduced scale, the CPU 22 colors the
button 59 gr BiessRd, theniga with asyscessivehedeeipasiny grea Burmber isidisplayed.case,

the scroll button : ’ | v WO, | bhuttans 55-58
are operabl e whensllfﬁge gﬁﬁ%??ge?%& ﬁéﬁ&dl Llsﬂa\éresé{efgt‘yem%b;l% ﬂ?g @ﬂﬂ nga”

execut es a searad biheg tiaothessieageil2d thé eapartesefulBasdiie vieadds atoans 55- 58
is pressed. The CPU 22 scrol]s Yti],he diipl aye? 16 NOV 2004 22 picture of
the plan vi elle#SPIf% FediaPP IR ISof SEBY Pestentr 2 Biakhe the @laredicsnel 8te t he

Il butt : Gl t be 1
scrol | bu oaﬁeaﬁﬁhéﬁetmﬂﬁa@qgw?mseeﬁﬁmaye@ %qagnas ahe %@%ﬁthﬁwhg%&ﬁ%fgr?ne

is pressed against a surface of the housing trap
the idling stateplaged byathg rlamwiestwberthe baragodierny the dnaiptre prerotedstinotin)

connected to prabg:sl eTe n,. t .exe es_an . arithmetic
oper ati on pr%%@ggli %g \?'ﬁ% il}ulél 'ﬁ"éé@’ﬁs‘@' t'd '{éﬁg%hjr%ﬁz‘aﬁ'& o%&feﬁaﬂéolﬁfegsﬂ\eerrent
starting swi botion B8 is pessuedtwinet the e vt oithprose sBi ivdidAzved, g SR 22

det erm nes the“gé]gss%nc or abs{ence of steam | eakage and the anpunt of steam

| eaki ng, Ro I'F bRl dapamd akes ¢t dpe é’L‘aé‘nY‘ngOfttFlﬁ &8 r &l at A9, bet ween

the vibrati ofHecpsesady af theetrsp 90GH3 18 RESS 854ih VehednN@eVibiBh 3td ted by
t he probe 1, and the anount 0[12 stear:1 I eakagel. Itetniglet% I|l;)gqér‘lﬂgtegg%te%gﬁt%l t he

CPU 22 starts2't Her gxampleets digpere itbe plap vieivad tofdhei avda i1 Yiis dispyayeddi ng
processing 1 i 1 i i 7) when the probe 1 is urged
agai nst the %521% IP?l%ﬁéﬁgscﬂdm&fk@%ﬁéﬂ@egﬁa "bei ng displayed. Affer the
CPU 22 det er ni nes When gheseitoe B (sdatehceeasingbewon ) gakagen ang |&tsestt he

anount of,_ steam | eaki the CPU 22 executes a trap data renew.ng
processi ng 1%1{,%? ﬁﬁvﬂﬂ:}gﬁ "PHdS FhES S 6€%§P|Unz% RaUSRSNBT §rigRged pigwi &f bienewed.
Speci fi cal | yredit® ar@sill theOfragle)ansi m@t«iitglrt&% SFf{nEé/N%iinbtAﬁ? k8 thB®n&%noResSH! U

colum for the pﬁrti nent trap shown in er renewi ng the data,
the CPU 22 ekHeUREs atodhes gisievednewhlie ppoeérstangsen e losatibi oh thééraGPU 22

changes the dj l“@ﬂor,%téaatsﬂ%%ar{ pﬁ%%gﬂ*gé{?ﬁfg%ﬁih@eﬁ%ﬁﬁf%%(g?%a Ured, Eased an

the result of determ nation wi _ u © After that,
the CPU 22 execut d§ one wbéisufcembutiodats, 36, 51 anbs i tnoripiogessbAbnlAs. I n

w T he BpUTS LIS Prar e kbeh He FaTEG ot e wesketi HoPhybar & deorpe -
di scussed i nsére@RERd WisPlBged ¢oridebfORET ebOR Ofrolibe l%“ﬁfdéj@t&lg?d

measurenent data transmtting.processing 128 is shown In
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 p—)_ressed 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"



30 First, the CPU 22 sends a communi cation request signal to the host 16
NOV 2004 23 conputer 8 (Step S2). The CPU 22 awaits an ACK signqlﬁtp%@qmu4
sent back within a predeternined tinme period fromthe host conputer

(Steps S4 and S6). If the ACK signal is received within the predeterm ned
time period, the CPU 22 sends the neasurenent data to the host conputer 8
(Step S8). On 5 the other hand, if no AGHY signal is sent back fromthe
hoi st conmputer 8 within the predetermned tine period after the transmttal
of the comuni cation request signal, i.e. if the answer to the question in
Step S6 is YES, the CPU 22 returns to Step S2 and re-sends the

communi cation request signal to the host conputer 8. vo After sending the

measur ement daf 2%; glﬁ%gﬁéﬁéiﬁr’gﬁg&%ﬁﬁ?%fslrpg?ﬁ%tdep S8, the CPU 22 awaits a

reception conpl he host conmputer 8 within a

prescribed time periie péssng tof adtheendi the Bittdies Meagus ereRh cdatiRet g tihe
- host conput er 3110 and S12). Wien the CPU 22 receiveS the reception

muter f (Stepe ). Wnen the ‘CRU 22 co
conpl etion si GRAaYGEG B His PIepheat Hesselbedintevipasiperi od, i.e, when the

answer to the queryifitRe SheRoohni t g L ts_measurenent
data transmitti r%g? B oc%s_si n% 12%1, E%ﬁ%?%t‘%?ﬁggg#ﬁﬁggfgﬁFb\éﬁgf"é&["éS 84" on
the other Kandh FlIEUREe7riedwing disptayeg| atfudihesieghmied, somettafiemtyi®ack hrom
t he host conpy i.e. if_the answer

i1 R he..pr.escrihed tinme, period, i.e.
20 to the queré/&?ﬁggﬁqé%{hg%ﬁéﬁ E“fE” > MaRkigAs iggl%% YEAEs ¢he vt P ISRIRind,
re-sends the meathiateiffenbpstatd kon ti S ) i t o, FL GURES
12A and 12B, receiving apcom"runir(]:alth'i@%tnh?r%raﬁggm\gﬁﬁz %%Hﬁ'@gﬁm‘& an

conput er 8, tHEliepigmof the tire 438 phy deviseed ,0m isticatin eixibeutdung nantdata

recei ving progegsdtfowiiz@. xecytion by the 25 CPU he data

recei ving pr ogess_itngwﬁgg %‘gﬁg b?h%t%Hadr'ﬂoﬁWe%ChgggﬁgPWB ’Béﬁgﬂeﬁ%%%h%d t/aken

measur ementd wilt suclespeenlatgedaviesr taishown ap. NIGURE apahatipnsimpelet & lo.0f the

CPU 22 iri thg- %Téﬁdr%c%i.fgirn ﬁroces ing ,130 is, showmn in FIGURE 14. ,&s

shown . in FI GUREPIH N CHEEDH A9 e @&t fien tie@qlides. sohetogdian)y, t he

CPU 22 sends aseif@isuhgsrhbdle 45)ethBasders@Ri4heinsBink tﬁﬂmﬁ%@ ttgpetslg[)é 2004
r a 0

24 and, after that, jt awaits the above-described renewa Eégant
from the host "@BRputAlFo-8P8APY 128N 4rapr ymhicd Bl Adthpt inapagmeme mich (Beps, 332 and

S24). When th i t ed . ception the renewal data, i.e.
V\,he)n t he answg]r @f%il%ﬁgﬁgidegw;ﬂé f%e%lth%%E?.sﬁ%g,er{aﬁ)iescgﬁ ?@e@g‘ﬁo@ WK a s
recept i on EonpietApinaiageaent outtver WitbbutClonpiat ahe &okStepsi&Rbhe plhe vRRY 22
finishes the cei yi . ssi.ng, 130 (E RE 12 and executes a tra
data renewi ngq%%gaérgg'si %"‘%ﬂ%’ﬁﬁ%ﬁ?it%ggl’ﬁ?%éébfﬁjﬂ]gséa E%'I 2 $0aASE e datg

renewi ng procHesiage hadesebsdwitatrbgiediad the Ef%pﬁ?_srh%ﬂrﬁ"{’ﬁ‘!Flgﬁﬁ%[?_s sent from
t he host conputer Q/Héo %t hllg the predetermned fine period after sending
the AGK signal- to tHBehdie REtSuCEr (sgalertegucing bhidorgnsinkr froon tthe lefiely made
in Step S24 i gre¥Eed, thlkec Yo - S20 and re-sends the ACK
signal to th‘eghost conput er gc%ulEﬁé m%ﬁlﬁbgbe%gcf%e a@ﬁ?g%‘fﬂg’“p% 6‘%@@@@@3&%2

(FIGURE 128) Ferhdimmiha hettataba is gressednghpreessing dddaydden GPinade
repl aces the %gélgvagg dat a \i\ll ttkrl}i n 15 the mam)r%/ unit 23 by the renevvaf dat a
recei ved in tRe datd Tecdin g "HriIEsYRY 9§ thabultap O8r whentwi pigtitreestavap

i spl ay of the synbor 45 fand SRbRY el RS PERCE I8 P ATE, 14 deiMe iR weg
i s changed i ns‘%éo?‘ﬂah@éﬂ\m FHYRE cemddhe sweietisdorther reduced by the further
pressing 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



20 the "Result" columm. For exanple, if a particular trap is faulty, the
synbol 45 corresponding to that trap is colored, and a narKki ng[‘f)ﬁ NCY 200ded
to the synbol 45, as described previously. Aft er changi ng the display of
the synbol 45, the CPU 10~ returns to the idling state 102. The CPU 81 of
the host conputer 8 operates in a manner as 2s illustrated by a flow chart
shown in FIGURES 15A and 15B, in order {4 achi eve data conmmuni cations wth
the respective ones of the measuring apparatuses. The control program for
the CPU 81 has been stored in the nenory unit 84 of the host conputer 8.
When receiving a conmuni cation request signal fromone neasuring ao
apparatus (nm), the CPU 81 sends an ACK signal to that measuring apparatus
16 NOV 2004 25 éqSte 2), and awaits neasurenent data to be sent from
t he measuring®@ é&'ﬁ%‘ ﬁ%m@‘ﬁ; vr'“tcﬁﬂ'ftﬁa%t whes @nj anéer ged ewshpwd ln gﬂ@IdRES84 and

) ! Ll e G P USRRSE L YA B2 et ol 7 15 ROV

to the query in Step 834 I's YES fes Fenent
data in the S5displey nngtay84 TiGt epesSER) of g sselﬂdacﬁealsﬁ@eﬁmt@ﬁl zaoppligti on

signal to the asuring a ra (m (S On the other hand, if no
nmeasur enent d&f ergdpcéggl 6%@0 ﬁlcﬁ”teﬁ%orhjrseé%rQ%BeGPPﬁ'Cr?é'O@erOi’o@hf&fd)mntahe

measur i ng 8pparsaldissdai chan cdrﬁmh}?@ é’d? O clftg query made in Step S36
is YES, the CPlengj."sreturns 91?;\0 5 t%wgﬁrtré gFean s the ACK signal to the

to measuring appar akhgs r¢§g/t oAf ltﬂ@ﬁswerrdnhgfotmetrmépkemm;&ortpéemleg@umh%nal
the CPU 81 se t est to the small est-nunbered
one (n) of thggéreag%rlg%%@ ;’t?a¢8}é gﬁdi‘bed} W} ’?ﬁéorr‘?é’a@utrhﬁn‘@j’ wppdrathis (m
(Steps S42, Shkaanc:n®8Yesdfsdnanaindan@y uﬁfﬂﬁsémmmtﬂdm%@@%s 'aasé%gggooomthe
measuring 15 appara tn within a 'Erescrlbed time period (Steps

552). Recei vi RFHYHE H%G(‘s@grﬁ‘éft”?qj@'m Re leRetatingg ﬂ@ﬁpa'r,adw@ (mrESeﬂrtmq:PU 81
calls the 16935@6&11‘3@%&91%"(1%%130'&6@@@ Qcﬂﬁfﬂn%%g(?e [Bnth'F %(%Lﬂ f{684 in

Step S38, and sends the call ed-out nmeasurenent data to
appar at us (h) lfag tramisadetedmired( Bt bp 86UY,. foR GxAfripés, Sahdltm@ ﬂé‘@(srgngy%g
in a

d h , I b
precer bed 11 AL CA Lo Pork (AL raRs iri G AP SRBS 59 af e e TB i

S58). Recei vi fcg thia¢ trapc et ition te@bettiogn isi GIMAIRE the W%@jregﬁ\ﬁénﬂeﬁ]et o the
next step S60, he ot hgg Ithand | f the reception conpletion signa

not sent back FF‘F%‘MRW&”% higsg Bapsappathighuyitiaspnie thrﬂilqﬂhehpreeactr ybed

time periad, beén mehsihe, a8 e n, Sh8 is YES,
the CPU 81 retarns etg St ep %ﬁrgﬁﬁo&@@gqg ﬁ%gﬂ?%%gﬁyat @ﬁHFB t he

measuring appar at usViggn the rﬂeS@@ﬁiﬁfﬁseﬂea&wnemePUlsBlameﬁorv\/aep@etheorcprwtzzt he

| dat t [f it
known that ¢ nerairescihenfith P e aifliat ' SELRE AL @RG Sk Grebene For °
measur i ng . appexatpisetie $weboisic6rm@s/e 2004 RS n@%@u?eim@ﬁ@w@ﬁm{%tr%@e% f.and
repeats the proceSS| nlg% l{i’é‘f cuted in the steps of fromsS §

ep S4

S58, to send PHEE FEte I JEPHSERe: bhﬁ&@hpisn‘@‘ﬁ@ﬁpﬁﬂ@tUHE %n&d)thaﬂf the
CPU 81 finds tHeabpbheor @BaWHstAAl2 tq,a Lh uring
appar at uses, it £ni s?les thescﬂﬁﬁrgmﬁgﬁﬁe(ﬁeﬁ%&gh%r JT'Se%fre n?fﬁ8§ %
descri bed by Hegiesked teapst eatternajivetpather syrgbtapp‘ar atakecked SWHE Ay e |
i ced ro ancstdl o Mgt BhE, L5y ibPR foRchisedoate] Smneohe dittees dss
system far eﬁaﬁﬁ'pﬁygﬂwahﬁf@m ONpH thBy whi 68 eaEAPqisHRBhishLEat 9R data 1S
stored in a c

?ﬁ in thls 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
a symbol 45b m FIGURE 9. By this marklng, the operator can instantly

| dlstingulsh faulty traps from normally operating traps on the screen.

10 Instead of superimposing the marking “X" on the symbols 45 for faulty traps, |



~0 sem conductor nenory, and the data is wirelessly read out fromthe chip.
In the above-described exanple, information transfer between the p§dh§Q¥ 2004
and the base unit 2 is done by an infrared conmunication technol ogy, but it
may be carried out by a radio communication technol ogy. Alternatively, the
probe 1 and the base unit 2 can be interconnected by a 1s cable. The data
transfer between the neasuring apparatUﬁ?and t he host conputer 8 has been
described to be done by neans of the snall-power wreless transceivers 3
and 9, but nobile conmunication techniques used in, for exanple, cellular
systens and personal handyphone systens, may 6e 20 used. Alternatively, the
data transfer may be done try interconnecting the measuring apparatuses and
t he host conputer by cables. The CPU 22 of each neasuring apparatus has
been descri befl®txYTHids 4bcfor mosmalbotraizmamyvbe kirtled. t rlansthei eordy AHEAMSHOWN

in FIGURES 1 n . 25 The oper ations of
the CPUs 22 zzahr%d gs%([j? &a?ﬁ§C%WI Yl'f)g%“'fyhg'ngﬁé@\ﬂe%% dtr@uished frort he
prot ocol showmurinal Eh&JBE thd Jraven. begp @@PQ 0, FI.GURES
13, 14 and 13 q }/ are only an eianF Qt?ﬁ(ﬂthcfoHtéx@ %Fggﬁgnn(% E?lhﬁay be
arranged to BB?E RIAY SORrelBpas refesjed ko fthlﬁeﬂ@iﬂ‘é repr esented i n Fl GURES

Luo- di mons onal s B%Eaﬁ&@%%ﬁ??%%fpﬁ T b O B4 uRes shave abeshown

in FI GURE 16.mM$ASBURE ﬂcﬂkmrlsésqmndﬁy timd%d&ﬂﬁ&@awqw A8topd aé%d"{g} 4 on
an enl ar gedoﬁ;%j % { kﬁ 004 2 POSI TI ON FI NDER SURI NG A TUS
W TH POSI TI PERE! SR AL NG 'SW@T—‘EMJW%&" § §biaingdviami = pluralitg of

position fi ndesasueingraangtuskeens ifjatbl B8efRl or _t.akin
i dentificati ?E dat a frpgjm each of s 'ja pl urgelht%t “E)&g éngent |4n| %%%t ‘gﬂ@f ces

di sposed at 18 shetemtog Gilgeintred angkiing tentedsuamson atapheiing

uni quel y assiggnehsiat] bR AEIRQGLYE 9 3§c ogSai d identification devices; a
first nmenmery having stored thereinin orna G%n i ncluding said

identification dati ihelillustnafetl @xample ebihecticrentonesntifn, $8é thdadgrtnd iicat i on
to devices I ing.a display screen; and first dispiay control
means for caﬁs‘?n@gaﬁgﬁecﬁvﬁl P E%"‘ 'g‘?ﬁsob glt\b‘én MHASH!PS BRPaAsleay ede on
sai d di spl ay tseseited ancthal ﬁ&tcéﬁ—iﬁp&ﬂgr & Sé”m%]egso oR@Rki &Itloﬁ ge%gglqug

|dent|f|cat|g g ces t be di splayed at a ocatlon on sali
pi cture corr réﬁ Hﬁt“’l’tﬁ t?f@”l‘Ri%a?ﬁ@h time gatrdp ds sdenked byt that measuring

identificati eppaeitisetheSmebSReaRAL is sent to the host computer so that the host
‘ computer can know substantially in real time how the measurement is done

by each measuring apparatus.  Also, when the measurement made by one

measuring apparatus is sent to the host camputer, it can be forwarded to

another measurihg apparatus from the host computer so that each operator

‘20 can see, on his measuring apparatus, the measurement results obtained by
other measuring apparatuses,

To realize it, a wireless transceiver 3 is connectad fo the dats
input/output terminal 26.disposed on top of the base unit 2 of each measuring
apparatus (see FIGURES 2 and 3). The wireless transceivers 3 may he

25 small power franscelvers. The wireless transceiver 3 correspends to the
first transmitter means and second receiver means. A similar wireless
.tranlscei'ver 9 is connecled to 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



said first display control nmeans, when the identification data,pf any one
of said identification devices is take by said identification thﬂ#kaﬁ
means, causing the synbol corresponding to said taken identification data
to 20 be displayed in a different manner from other synbols. 2. The
position finder according to daim1 further conprising: second display
control neans responsive to an external 7nformation di splay command for
causing at |east part of the information stored in said z5 first nmenory of
the identification device associated with said identification data as taken
by said identification data taking neans, to be displayed on said display
screen. 3, The position finder according to Caim1l wherein said first 3o

di spl ay cont r glputeatsti(yo)aseesi ¥e Ed?m@@}eefﬁ(t eﬂgﬁ!hogi %Bhgﬁtécﬁalnﬁycpgn €

- 16 NOV 2004 29 command for changing a scale on ich said area pi‘ctur S
di spl ayed on B@isg@nal spmpyitescrfeenexatnpl@he Posidpeoatidni ndetiomBDrigdiinged o3 O ai m

1 wherein: 5 I rali of, identification devigces are disposed over a

plurality of g@ggggn#h%rkfé&%?aédpwg\'ﬁ%@[f 40 Fm‘%{'ll tﬁ%fd'%ﬁ'@é 83 BElrbes for

cor r espondi ngetamples RECRT \Bs 8L S O uRRESs il !ﬂﬁs%'l#%/ Phe %&ﬁé@f@i}psi%% first
ata :

di spl ay control H@ags, VWhen the identification of one 0 sal
i dentificati oWCUEN: d85 §X@MPARed K§Mitendustaennempyarndnaniatdetraki mgmogans,

causes the argaipic or,r i.ng t ar ere. sai.d one
i dent | ficati eﬁé\ﬁg%/i E*é‘f*fs"%diasﬁé‘?g , C?o ttgge d‘PE%'F%SSE}&"V}%ﬁBE’&( dngs?ﬂ”NCEe@r een.
5. A neasuri ngireppaeadais oerpouipuhderniibala8eeastei Mg daviese fpHe RBASW Ny a
physi cal quan‘tri t%/ of each of a Iﬁ:trsal ity of objects disposed in a given
area; identifi caticonf’ tcgrrteaR?rhc% s fifsdrrecaieisgand dhe saepnditraasplitteral ity
of identificatieens deeiredo iﬁﬂ%ﬂé&édn@@atnigmg dafe_uni quel y assigned to the

J

respective ones of said plurality of o cts, said identification devices
bearing sdfd 2o i dénPi¥rEt iNoreidEeaswéihgpipeposedesch drvirgathd hereless

thorei n i nfor nalonerd) B v bl¥e ) (B RY Shel b e e eetard
plurality of @Wi@ttdswithitdiepl aymbhavimg. TnedhEmbay(ns s 668 of Wnumbers 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



z5 first display control neans for causing an area picture of sa d given
area to be displayed on said display screen, and al so causi ng aﬁtﬁhﬁﬂN 20
each of said objects to be displayed at a | ocation on said area picture
corresponding to the location in said area where that object is disposed;
said first display control neans, when the identification data of any ao
one of said objects borne by the identification device associated wth that
16 NOV 2004 30 object is taken by said f&entification data taking neans,
-causing the synbol corresponding to that object to be displayed in a

di fferent manner from other synbols. 5 6. The measuring apparatus accordi ng
to daimb5 wherein: said informati on of each of said objects stored in said
first nmenory contains the paraneter necessary for neasuring said physical
guantity of that object; and said neasuring apparatus further includes

setting neans : 10 .d ident.f}cation data taking nmean kes the
identificati oﬁbgéaﬁaéﬂg;ﬁﬂlaﬁythgra{hg”&?%s@l'Lig%bj é/@?es“ B@Pﬁéhebglela%%mi tqla?? ¢ation
devi ce associ sdadven by thfaaahp@tbjc@g?gte@aﬂ_;,l bNgkckPRoP VoRRE B fsRind hﬁ.{@bj@ct
corresponding,to the t?ken identitication data fromsaid first nenory and
setting said PAPERELRSE TP B Bosherpsmpuiteng8 deviheemeasiring aparatises (m), nand

appar at us acc } i M SL NG [ r nmory contr ol
neans for st oﬁsﬁgaﬁe(éognret%eﬁ}e‘%gg#ﬁaé ?g@wﬁﬁémﬁ%(ﬁ%h gs@%?ﬁ@'?%ép‘bﬂfi‘i‘%al
quantity of eblioh offhsanainolyj it &4 i the lsait doRputeeBSturiduporay it6 ehe k8GR d

first menory; and third displ control neans for causing the synbol for
the object of "WHi%h r?f[?éfeg%g‘i‘% YRS %'"ﬁeéﬁgéil‘ﬁ"@g Sheagarrendst o be

di spl ayed in f diel {etoRdtmemeryontroPMeah{ pifeBEIIOkS thd HafGEOr dance with the
content which has heen stored in said first nenory by said first nenory

control means. 25 gheThEsheagiriiaigappls dhesmasswindi mppacatChed frdnf tird her
Fesal ti gt rony amsduider R oA nTaR e e adiAsr TLar Xy ofhes wi ¢
sai d so n¥asumieagudeyi egparatussding, fardstirammorsy ;th@ndata 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. measurjng apparatus {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



16 NOV 2004 31 fourth display control neans for causing the synbol for the
object which is operating normal to be displayed in a differeﬁtBﬁHHLéMB4r0n1
the synbol for a faulty object, in accordance with the content which has
been stored in said first nmenory by said first nenory control neans. 5 9. A
measuring system conprising: the neasuring apparatus as defined by Caim5
further conprising first transmtter nmeaps for transmtting neasurenent
data obtai ned by neasuring the physical quantity of each of said objects by
sai d neasuring to device; and a host device including first receiver neans
for receiving the neasurenent 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 nmeasurenent data received by said
first recei vdatartedhs menssising appamsids (rerd) yssid@ed Aithdbs nekingrgaratvemher, -

conprising: a plurality. of uring apparatuses each defi.ned by daim?7
further 20 cﬁhgr'?‘éi"h%[ ¥'ﬂ”§f qgﬁgﬁs?ﬁot%'éﬁs WBPei"raHbﬁi?'ﬁ?]ﬁb_rﬁ%’Hﬁir enent
data obt ai neghedlyosTRATIPUIAIE EBRIPIEShEA urétHARdy @ thedebiQf as@ifl takiect s by
sai d nmeasuring device, and second receiver neans for receiving renewal data

external |y appl tfed mpasEts amiadaliusr $0) nionorly @orlke orem@aing beeay. réa
arranged as sai d Y y..sal. d_second receiver
means in oo SEpdblsRs: el Al R B elh GEUFSRH MR PRI BT er
means for retia pantigulahdrapeasiheaneniuriggtappbrans (ml.t ed from each of said
measuri ng appar at QE%E% and second transmtter neans for transmtting the

measur enment dat a dRGAPUHNB\APPATHUS s Qlinet dadi Yierdawen&nt dh JasroRRsasur i ng
appar at uses } I 0 | A R,
R Mo AP Et el ANAAR ocif 1IR) Ig]IeNtllig)EsI%{,@GA et e A ey e R

corresponding to the renewed data is changed, for example, in color like the
1

o

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



ABSTRACT A picture of a plan view 4 of an area is displayed on en 24
of a base unit 2 of a nmeasuring apparatus. The picture contai nsk Is?ﬂ
for 5 respective traps disposed in the displayed area. A bar code is
assigned to each trap for identifying it. Wien the bar code on one trap is
read out, a marking "X" is added to the synbol 45 for that trap, so that an
operator can readily know the |ocation isg the area of that trap on the

di spl ay screen and, therefore, the current position of the operator in the
area. Figure 5
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Rral j wdopsH V\,r;hﬁclqu:q €a] & g\qu %;J gx%qqges an initial setting processing 100. The
o

ool e ol colealeal s kenlslp) sl s aogl e ente) Halgals 0

al c]a] c]a] C?] ;:F alisplpeed aal ¢h;] da&]rdaﬂ csﬁ:ee]em( af dh¢ oi§may 4] c Fa]lcalr@alrma]mda¢ al]
c"a] ca] cal ~

a] ca] ca] ca] ca]sceg;(@ﬁz)ﬁ] gﬁ bH‘J g? ERtYa)Rtg anidy @] vt dPEayRelpcit anaiisaze] ca)
c_a] ca] ca] ca] Gfltg al eBlednd agpli@lrte i d_ghd &) when a bar code assigned to a

aJ ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca]ca]ca]c”ha ca] cajc alJc
a] ca] ca] ca]ta]csalaim]ieg] isdpadpydhe afetd ¢ auciagXthe idir@og ke (92 of HOTR (( P2, ! %40

‘i/%Q]Qi&I (()/()10%1]08? d\g)lpgﬁ%&éé‘ (d)ata rea@ out(By ?ﬂe probe T\A(lsJ(];gput(t)zl.E] to the CPU 22, and
& ()-,!d%0%vNBE(QFU 12d%RURE 4 arca VAR WENHSnd processing 104.
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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the trap corresponding to the fouched symbol 45.

When either of the displayed area switching buttons 51 and 52 is
pressed while the CPU 22 is in the idling state 102, the CPU 22 executes an
area swilching processing 112, in which the plan view to be displayed on the

5 display screen is changed. After switching the displayed area, the CPU 22
returns to the idling state 102.

~If the button 63 is pressed in this stage, the CPU 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 scale 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, and, after that, it 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 scalg, 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 scrolling processing 120 when one of

30 the scroll buttons 55-58 is pressed. The CPU 22 scrolls the displayed
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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 stored 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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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
syribol 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 a flow chart shown in FIGURES 15A and 188, 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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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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CPU 81 executes Step S46 and repeats the processing as executed in the
steps of from Step S44 to Step $58, to send the renewal data to the pext
measuring apparatus (n+1).  [f the CPU 81 finds that the renewal data has
been sent to all 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 radic commurication 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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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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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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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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fourth display confrol means for causing the symbol for the object
which is operating normal to be displayed in a different manner from the
symbol for a faulty object, in accordance with the content which has been

stored in said first memory by said first memory control means.

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.



