;e3e--3R(6MNT Y 5 MBI LE LEAKAGE DETECTI NG DEVI CE TECHNI CAL FI ELD The
present invention relates to a nobile | eakage detecting device for
detecting fluid | eak portions of a piping system a vessel or the like in a

Pt ot oo e JRLIER

cularly, the invention relates to a nobile
@Wrﬂ&t ecting fluid |l eak portions based on out put
10 signals froma mcrog r detecting ultrasonic waves generated from
the | eak portions. BA ND ART 15 One exanpl e of conventional nobile
| eakage detecting device of this type conprises a single directional
m crophone foneaies LRARAGEISRPECTIREDEeg at ed from fluid | eak

portions, and a display device for visually indicating, in digital or
bar - graphi cal representation, detected ultrasonic wave data obtai ned by

processi ng an output signal fromthe nicrophone 20 (see J%M”’Emwwmﬁm
Appl i cation " KHGH Iﬂd’.fﬂéELm- 253377, for exanple). Wth i onal
detecting device, it is possible to detect, by detection of thesgenerated

ul trasoni't waves, an extrenely fine | eak portion which is not detectable by

2 detecting. doMie bl fghal Yol82K ORtHORIDIBEEhAN RR ARLERLYRD B 2

sound gener at an au e range. wever, It camr ne rovi

function of dejegsdtinpofliziie1dakefortivnki M Pi/pingi dystdniJa tvegsdl aUthiebliRe Ganer at ed
ul trasoni c waves whether the detected ultrasonic wave data is visually

i ndi cat ed as rmdartl oabofactory. Moreydirticylasly, ghet ingrebtion gietajesito emrmbhbite or
the Iike. Mr articularly,. it causes t.he operator a .30 consjderable
troubl e and bﬁ? eiﬁé%g'i‘? iO5YCE JPr %ﬁﬁch}@ﬁttﬁ)‘ﬁolﬁéﬁm%s gpedyon QUIRKE §i ng
in detai{na pasiti . L rt i nd
per i phor ) " conpiig ot bbb 16} Scline, ABHtaR"Whtlh pndtpRaPBonf |
has been roomthgnedliPs@iop@ent in sinplification of the operations as a

whol e and enhancenent of operational efficiency, for the nobile | eakage 5
detecting device to be frequently used for finding fine | eak portions

successively while novin round a wi de range of searching area where
pi pi ng and deBAEKGRQ 'Brrpl ex arrangenent.

15 One example of conventional mobile leakage detecting device of this type
comprises a single directional microphone for detecting ultrasonic waves
generated from fluid leak portions, and a display device for visually
indicating, in digital or bar-graphical representation, detected ultrasonic
wave data obtained by processing an output signal from the microphone

20 (see Japanese Patent Application “Kokai” No. Hei. 7-253377, for example).

With this conventional detecting device, it is possible to detect, by detection
of the generated ultrasonic waves, an extremely fine leak portion which is
not detectable by a detecting device for finding a leak portion based on
25 detection of a sound generated in an audible range. However, it can merely
provide a function of detecting the leak portion by utilizing the inaudible
generated ultrasonic waves whether the detected ultrasonic wave data is
visually indicated as noted above, or is audibly outputted by using an
earphone or the like. More particularly, it causes the operator a

30 considerable trouble and burden in carrying out incidental operations for



The present invention has been made having regard to the state of the art
10 noted above, and its prinmary object is to effectively achieve a
sinplification of the entire detecting operations including detection of
the | eak portion and operations incidental thereto, and enhancenent of the
operational efficiency thereof by providing a rational arrangenment. 15

DI SCLOSURE OF THE I NVENTION I n order to achieve the above-noted object, a
mobi | e | eakage detecting device according to the present invention is

char act er i zed reeprding i defail @ pasétiory whene thedetectedifine ldak portienyisupreserioni c

bosi tional | nKhRaTRHB cukEArRatEaek TERhikoRReL L FERe fyParisa i btk
Dased on out Pt Qneksoch B oA AP IO ng RGIRGY BPRMTRRR AR a5 o

phot ogr aphi ng the portion, display nean cati the positional

i nformation i Rphdle ethd¥nhéteenidiiit ofEsurationsl pffielengyafircthel fbile i lBAREFAL i on
of the leak portion obtained by the 25 phot:‘graph means, and data
processi fy nealetedting devixei ty hei threquentlznuséd rfonrfindingr fing ldak @ortiens dat a

fromthe m crophone, positjonal, infor ion, jnputted by the input ans and
phot ogr aphed ISHABRESIVATD Mhale BVER amvg@t Bywi?er%;gfﬁ%ﬁﬂufgaﬁféfpwggﬁe sane
eak portion. ) .S C r D ional information is

i nputted by tnglln?p&l}{aé&geﬁeaggzﬁaanghhi%{fntelgglgﬁrgl?b#'on i s photographed by the

phot ograph nmeans thereby to record readily and precisely a position of the
detected | eak portion and peripheral conditions thereof for purposes of
comuni cat i ng Mie preseplainveptiondres lzeen mede hiaving regandito the stade of $he BriAl so,

the output data fromthe mnmicrophone (nanely, detected_ ultrasoni ¢ _waye
data), pH&iti d%?&?‘i aﬁ%m @E%WWt BeCh s %/q]%fg@%aky FRbaere asHnphBeaiittphed

i mage i nformat ] .al Red b he _ph [ ns. ar ate I th _onpe
another by t neotas SRR AEEeg bER0% B BRheTRRRRi R 1hE G er o baf]

avoi ded that therapsdesipeidhta tBeAltb 0Nt PelieintRBlnther COAd eepadtidabp (the
out put data, inputted positional i1nformation and photographed i mage

i nformati on) hfficdersy theresithyi providireg alrutibnaldreargdnhentcol | ect ed data easily
and efficiently. Further, the above nakes it easy to take out and use the
coll ected data afterwards. 15 Furthernore, the positional infornmation

i nputted by t ' raphed i mage information of the
| eak po?]t on g&sﬁgguﬁpﬁeﬁgﬁgﬁﬁﬁbﬁans may be displayed by the

di splay neans. Hence, in storing the inputted positional information and
t he phot ographed i mage 20 information as the coll ected data, the operator
may readi |y cdnaf brderoto tabkiespothebybdveendated polgyctmaansobileeldakngs Rdetedting t ed
posi tional information and the phot ogr,aphed i mage information are

appropri ate f dlevifieaagsprding fie the sreseph inention ischrrasberizeshinathe firg place

i pher al diti t.h f, whet th i nput_ arr d/
rrpr oper phot OBy SpRIREPDORE Br Aot pitresonicuaxes EsBetated ke ARLIRK T on
and i maggy i nf Q{FRbA SRPIR YnddRs 60D ﬁﬁgbﬁﬁti‘éﬁbi REEsh iR ﬁft‘h@ 184k gkﬂﬁd}ﬁ

t
operator to grasp the position of the Teak portion and the peri pheral
condi ti ons t hedneniearohingr michaletected besed tre outyputt digwialp deonh ithe ahicroyhonent i on

and phot ographed inmage information are stored. 30 3 )
photograph means for photographing the leak portion, display means for

indicating the positional information inputted by the input means and
photographed image information of the leak portion obtained by the
25 photograph means, and data processing means for relating with one
another and storing the output data from the microphone, positional
information inputted by the input means and photographed image

information obtained by the photograph means on the same leak portion.

30 With this construction, the positional information is inputted by the input



Thus, the above-noted construction nakes it possible to effectively achieve
sinplification of the entire detecting operations including detection of
the | eak portion and acconpanyi ng operations thereof as well as enhancenent
of the operational efficiency. 51t is preferable for the display nmeans to
indicate the positional information in the course of an inputting process
to be nonitored and the | eak portion targeted to be photographed to be

and phot ogr apAUtRTnRgA Pir BB TERRof PEELR TR SRORe, ROORPIL FFUR cd
data el udi ngy iUl G3kRa AL G TGEARAG"E RSk I 6N BAlBPId"

i nputted by the input neans an ge 1n ormat I ofobt ai ned by
t he phot ogr aphortEa andeyerdghérap rceﬂdlitianglmapéoftfble pﬁE}f}éﬁéb' dfeconakiadt@ting
detecting device per se or a fixed device capabl e receiving the data of
t he nobi | e dewitlerepBiepersbas pndcepating trednsinisyatbes. of any type as |ong as
it relates the collected data on the sane | eak portion with one another in
storing e data in the nobile | eakage detecting device per se or the fixed

device. 20 As , i crophon ig 1S dv N t.h V|n

di rectionali tf}1 Q%% %&%u? (gatﬁi é‘?%lpﬁge ‘t@%%gs(%g’g‘e %c‘%?ts&;ﬁ lfk’l rar§g

used. Were avdivreeﬁhté)nadosiﬁdifaQpﬁﬂ&%&t@o&%ﬁ?utﬁd%& S S %ée@rﬁ—‘s‘ lad Of

t he 25 m crophone and a phot ographing direction of” the phot ograph neans
shoul d be subgphatdgraphed pange |iefortratizac bbtaimet by nthiehphotageaphi messtnisoareor
shoul d inter sect in a ﬁr edeterm ned pgsition (determ ned by considering the

sensitivity ofelafed Withopneomaothar By pths SQF%WWS%WW thdepRtaredr aph

, wher eb h 30
The i r ol | ondemibts (hah a3 FEBhtec “ﬁ%“ﬁésﬁoi‘ldméf%a? DY Frpmisty the "
predet er m ned cpRsitdd O t%“?fhea%uft Réé?h@ﬂals GhioefhatioaMang t he

phot ographed inmage in ormatl on al ne by t ot ograph neans. Further, a

mark is provi @hdtdgﬁaph@b&nhg@mmfmhhenﬂbswmes ﬁﬁéﬁiﬁamptllia@bprtdlsb@et thet he
predeterm ned position, thereby to enable the operator 5 to grasp clearly

and easily t heoMented fdaga ;ﬁagﬂxﬁa@ud efficientlya dairther dhe abhwel makes it easy to

take out and use the collected data afterwards.

15
Furthermore, the positional information inputted by the input means and
the photographed image information of the leak portion obtained by the
photograph means may be displayed by the display means. Hence, in
storing the inputted positional information and the photographed image

20 information as the collected data, the operator may readily confirm on the
spot by the display means whether the inputted positional information and
the photographed image information are appropriate for grasping the
position of the leak portion and the peripheral conditions thereof, or
whether there are any input errors and/or improper photographing. As a

25 result, the proper positional information and image information may be
stored as the collected data to allow the operator to grasp the position of the
leak portion and the peripheral conditions thereof more reliably after the
inputted positional information and photographed image information are
stored.

30



the predeterm ned position on the display screen show ng the inmage
information. Further, the nobile | eakage detecting device according to the
present 10 invention having a second characteristic feature specifies

anot her preferred enbodi nent for using the nobile | eakage detecting device
having the first characteristic feature as noted above. In addition to the
first characteristic feature, the device further conprises

speci fic-posi tdon rkin ans for providi,ng .a_mark for 4 ndi cati a

shec f1c | eak 1555 PG AbAR-EEH onftraRich b0 JF ofBbie R prteffOT i

show ng the phghopfariedof tRoentifd QeiFRtihgbpetatidis intRIHiRG 'det@BiopéRiHAEd DY
t he phot ograph neans, wherein the data proCessing neans rel ates and stores
t he position ilexk pattic and bbensearedng bpetdtmnsehkreof ay ividbadgnhivecement
specific-position marking nmeans and the correspondi ng phot ographed i nmage

i nformation. 20thg eperatipraleffieieneitti on, it is possible to provide a mark in

a properéposition accurately and easily by confirmng the inmage information
of the | é&ak portion by the display neans, since the mark for indicating the

specific | eak i1 i I idﬁ’sﬁﬂ i i.Spl ay
means show ng Ig?#’ﬁega%ﬁgsgogrtg%he ?frx%géggl?nt? gégrrf;ctg f%fﬁ&%’tﬁ%mﬁégfg@’glgg Hion

obt ai ned by t e thbebeeadhnBgiittindprocdse 6 /He, mbhitoidsand e leadi pattieh by
the mark on the screen is related with the correspondi ng photographed inmage

i nformati on byardetedita be photogsapheg tdheamanitores incaddition dio indieatedry of theal | ow
the operator to gra readily .5 after ds th sition_ of the |ggk
portion and t ﬁ@‘%‘é?ﬁf BH‘%‘?‘SP R HoR a{lﬁ%&)@fﬂgr?ﬁp%ﬁ%agq@fmtb@ 8€
i mage i nfprmagi &4, 1 mage i nfornation obtained by photographing the |eak
portion’in a rat BY W dle range) and at the sanme tine grasp the specific
| eak position clearly and 5 easily on the screen show ng the inmge
informati on through the position indicated by the mark related wth the
i mage i nf or matlhencdledteslt datadinchiding oubpiii deta froen tind nhierdpkakegpositivral i ng
device that is pore excellent in functjionality and gonveni ence. . .
information inputted by the input means and photographed image
information obtained by the photograph means may be stored in either the
15 mobile leakage detecting device per se or a fixed device capable of receiving
the data of the mobile device. The data processing means may be of any
type as long as it relates the collected data on the same leak portion with
one another in storing the data in the mobile leakage detecting device per
se or the fixed device.
20
As the microphone, it is advantageous to use those having directionality.

However, the microphone having no directionality may be used.

Where a directional microphone is used, a directional direction of the
25 microphone and a photographing direction of the photograph means should
be substantially parallel to each other in the same direction or should
intersect in a predetermined position (determined by considering the
sensitivity of the microphone and a photographing range of the photograph
means, for example), whereby a position within a predetermined range in

30 the directional direction of the microphone is photographed in a



10 The nobil e | eakage detecting device according to the present invention
having a third characteristic feature specifies a further preferred

enbodi ment for using the nobile | eakage detecting device having the first
or second characteristic feature as noted above. In addition to the first
and second characteristic features, the input nmeans includes area map
mar ki ng 15 nmeans for providing a mark for indicating a position of the |eak

portion on a i spl i ns. 1.hg. a J

ot or mat o oP e HeoutiER Rk fult 8 3h¢ Beftbr T aBRO AR IRR RS b, o
and stores thgnhpRgrhpIdy iifftigeaiR@rRatibRe B BY thee pABldkrasPVindefs by the
area map marking neans, as the positional information, and the output date
fromthe 20 nFartherone aratkpliet prpvagdibdin ngpositibwr ofit then didglay neakang t he
phot ograph nmeans on the same | eak portion. Wth this construction, it is
possi bl e to peo¥psRonsing b theppredateranedgositiengderehoe erablgthe eraraisr ti on

in a proper pgesition,acgurately..a easi. as..wel 1,.25 as tshe mark f.or

i cat 1 g« hed S FRETY RSl e FDRuK PSR R R o PR s e ar ea
map infornati gRe i frelbRrARALE NhdaRicH & Rhe { MiSpRiyS BLRA¥n MBIPingS tRE Gnidie Mar K
for indicating the position of the |leak portion is provided on the screen
di spl ayed by fmferngiagiphay neans showi ng the area map information in the

searching area. 30 6 As a result, the position indicated by the nmark on
the screen is related, as the positional information to be stored, with the

output, de s | oSl (L HORIRTE RN PRELRL MG REnARL L heR o
af tervwargs gr ﬁﬁﬂtﬁ%@&é&ing Qﬁﬁ&@@d % %cﬂetrisrtﬂ?e%tﬁg s?@éiﬁé@?n(?ﬁﬁlgr }pggf rred

peri pheral co Ions there e Image informatron o portion
and at the sagmbodiaegt &fPuding the shdbilerleakagdd @etectitg device Maving thefirst
searching area (nanely, the position of the |eak portion shown in a scene
wi th a reducecharssterissonisatene ad notedaboveslpeadditionrtatthe first chanacteristic
portion) clearly and,10. egsil n the screen showi ng the area ma

"t or mat i on ¢ KEAfHEh Redetich GLFtRER FTRBRSS SPeeii GROROR REATKIRE TPEPE fifse

respects, it | STlle] reeal.] . i ecting L.ce

whi ch is nor epg&‘ggﬂ%‘e%t ??élﬂ? &ﬁzgjtllhgﬁgflﬂgyQg%&?‘gﬂgg&éﬁgﬁgi&?&iéﬂ% Sm)\élhl e

| eakage 1det ecldigifaptalitse G4 odidhlag tedte sHoRERE! theVFRétop iRl Nenegef Ourth
characteristic feature specifies a still further preferred enbodi nent for
usi ng the nobiinferinasikngé thelasdt portiod@bizined yithg phietograph dness; wdtereinst i c

feature as noted above. In addition,to the third characteristic_feature,
the device furtﬁﬁélPP%Bﬁ?ﬁeF%@g Tgeans ‘FFé%teﬁﬁPgr%’Equﬁli‘esHOé& mgicated o the
storing the r i i r 1 . : rchi i ned
by 1 he phot oot CieaAr AP BEE hATROErd AT BY MhORp8linl BEsRR Ak AEa,0 A el

area map mar Kithe cof@adiiondid Phétogfapghedsiddseihfommaltioa. operator may input the
image information in 25 the searching area utilizing the photograph nmeans

for photdyr aphi ng t he

With this construction, it is possible to provide a mark in a proper position
accurately and easily by confirming the image information of the leak
portion by the display means, since the mark for indicating the specific leak
position is provided on the screen displayed by the display means showing

25 the photographed image information of the leak portion obtained by the
photograph means.

As a result, the position indicated by the mark on the screen is related with
the corresponding photographed image information by the data processing
30 means to be stored, thereby to allow the operator to grasp readily



| eak portion, as a result of which the nunber of required conponents may be
reduced conpared with the device for inputting the imge information in the
searching area through separate dedicated i nage information input neans.
Further, the entire device is easy to handl e and the manufacturing 30 cost
can be reduced. Also, the input operation per se of the imge 7

information of the searching area nay be sinplified by inputting the inage
i nformation of ot he seapching,.are tiyl iging.the phgtogra ans .f.or

phot ogr aphi ngaﬁﬁgw %@kﬁbeop?ggﬂnc@rt eelaa Wogﬂgnc%@r Qfeogeﬂﬁg‘?{gitcg}lﬂthoélsa
series of detegdleht QRRLEHI ABS: PhothisraPBBl! Gnlepak ABLHBLER! | Afle dSKdHR
according to the present inventiion having a fifth characteristic feature
speci fi es a stinfotmbtioh hebtaimedfllgr photoghdsidnpethe leak postiog ih he rathler| wideecakage
detecting device having the first to fourth characteristic features as
noted above. rangadind eh the same timegrasp e spraifit leskapesition idearly padt ur es,
t he i nput. neans .i ncl udes positjonal data selecting.nmeans for .allowng the
oper ator 5t o oBRaly onaTe st shiRe % nife TbrBanER Heuetths POt Rom o
plurality of TR ey ta hpdi (o Y oS8! R¥oria d ein
said data pr oglgcgg%ﬂr?g ﬁ’tat‘ri\ilg qulg;rgﬁlggﬁgﬁdwg@otrdg%@ﬁ Qploscl’ t o% aggt %wge ‘ect ed
by the positi elith dedlizes ¢he eidbile 16&lede détsctifeddAed thittis e oxbélderteihi on,
and the output data fromthe m crophone and phot ographed i nage information
obt ai ned by t fenglomabigy apd comvardenge. t he sanme | eak portion. Wth this
construction, the operator may input the positional information of 20 the

| eak portion easily and sinply by selecting the data corresponding to the
detecte eak rid fr | J f IR {ngi on
the di opithy matng ricRfle felh Bebing abed gty the IFeACBRLER, 0C, |
sinplificati omaging he ehirllr @haRicesidtiy feRfirat ispasfiedChudifthefehesfeired of
the | eak portion and incidental operations thereof as well as enhancenent
of 25 the operathoditabnefdri usiegthe mMdidlentlobkége detakiing ddeice daving they ficet
according to the present invention havi ngF‘?%eSiXth characteristic feature

speci fies a sOrBecongd ¢hagactsristie featyre ap Hatefaboveo n gddibipny toct st @deakage
det ecti ng devi i 11 0 terl st ture t above.
et et 1, o SRRl e 2 AR SEL) 006 AU

15 means for providing a mark for indicating a position of the leak portion on a

screen displayed by the display means showing area map information of the
searching area, and the data processing means relates and stores the
position indicated on the screen by the mark provided by the area map
marking means, as the positional information, and the output date from the
20 microphone and photographed image information obtained by the

photograph means on the same leak portion.

With this construction, it is possible to provide a mark for indicating the
position of the leak portion in a proper position accurately and easily as well

25 as the mark for indicating the specific leak position as noted above by
confirming the area map information in the searching area by the display
means, since the mark for indicating the position of the leak portion is
provided on the screen displayed by the display means showing the area
map information in the searching area.

30



feature, the device further conprises positional data storage neans for
storing the positional data used for data selection by the positional data
selecting neans to be rewitable by editing nmeans. 5 Wth this
construction, prior to the series of detecting operations, the positional
data used for data selection by the positional data selecting nmeans is
rewitable with an area to be searched and a type of a |leak portion to be

d d. This facili he i, ' f L. |
i ormat on- byrscoreth TE bk HpnRIGaF Bhdhe ok o Be BRREDLS Pateheba or
to 10 input thge igdk@idml |iaforiftibn 86 HeObtokb® RBALAL obSpeAAED $brANhe! NE

type of the leak portion to be detected as the positional information of
t he | eak port moorophont hesd rgspiegriaphedt ilmaigpossfobmation robédingd thye thebil e
| eakage detecting device which is nore excellent in functionality,

conveni ence a®@otagraphimpeys opsthe samg lealky porbpn) dhusathe congsetort may

devi di t h ' L. i t h i,Sti

foature Po chal b Brisgabh eacily IR BROHE pbMia e SeFfier and (RS SrPEREves
generated at @ohditiofls |tﬁ@lléop B?tthg I1mag’e siggo?'ﬁla%ﬁnﬁ' fhRreAl g'oFt?t#ﬂ Qﬂdaa{telfhgmp
information of a searching area, area map nmar ki ng neans tor providing a

mark for indi eaentinfe phsdpt tlon positioReof tok 1e boftibri fin tthe Swe@élbhichgrear ea
det ect ed based on outﬁut signals fromthe mcrophone in a screen displayed
by the di spl ajnamelys thepgsigienzofhedesk iportioe shewhidn a etemei witham ateducsedi ng

t he out put data .fromthe, m.grgphone and the. posjtion jndicated on th
screen by the SF%PWOW?‘&@V&J&E%%W?%I ?Ié%ati’t&botré}%ﬁﬁb nesteR) ‘"jﬁalfqﬁéngane

| eak porqtq onN. i r .Sl 03 i cting
dovi co. i m TR ofl bk Etbefichbuif Tht S plep bl Por SR LR
possi bl e to proyitida ihBrzatal by iy mafki eethesd rédpectritiis possilie tb kealifathe
portion in a proper position 30 accurately and easily by confirmng the
area map i nf omaehiledaakage desegting desdeewhinh iamaeremxcellantdn Sphetjonadtyandsi nce
the mark is provided on the screen displayed by the display nmeans show ng
the area map CPRBIHERGon in the searching area. 5 Also, the position

i ndi cated on the screen by the mark is stored as the positional information
of the detected | eak portion, which enables repair persons and/or

adm ni stimt or THeOnbAs Pleakh® \FRt<tHinkh @RS iabéd?lind té RRe | HaKerOIVeRionn t he
searching area clearly and easily on the area map information screen

t hrough t he sthavig pofiurtlo chanatitexsticl fégturd espeeifies a @tiHufurhlker, préferredt put
data fromthe m.cr0 hon&rand tg_? poz)ltio i ndj cated on.the screen by the
mark on the s&MPodEARNLErUSNE themobllgdearagedetestig davies hayingibe daird

processing ne . aal ' . ' . s
cor respondi ng?ﬁg‘f‘%{e ?%%éﬁife%ﬁ%gt%@rﬁg ﬁgb‘é%l%ﬁe@é@&ggfg%( {E}ﬁgé 81{112{1%5¥e11s§1cd ata
and position ifsgtueaitthe devideRrtii lehni}R e RSed R IrFbin e stdr8gsl el | S
used in detecting a plurality of |eak portions successively which
20 for storing the photographed image information of the searching area
obtained by the photograph means as the area map information used for

marking by the area map marking means.

With this construction, the operator may input the image information in
25 the searching area utilizing the photograph means for photographing the
leak portion, as a result of which the number of required components may
be reduced compared with the device for inputting the image information in
the searching area through separate dedicated image information input
means. Further, the entire device is easy to handle and the manufacturing

30 cost can be reduced. Also, the input operation per se of the image



are present in the searching area. As a result, the collected data can be
stored efficiently and easily. The coll ected data can be al so taken out and
used easily afterwards. 20 Fromthis, the above-noted construction can
efficiently achieve sinplification of the entire detecting operations

i ncludi ng detection of the | eak portion and operations incidental thereto
as well as enhancenent of the operational efficiency. 25 In this

ond the posi ¢ ARARaHPE of She Biehibe dn a0 bh RtboiREby LA ReRRE
| eakage det ectimdeiyho6r RS RAraing hohedititiial the MRberadh HREAIVERY the

data fromthe nobile device. The data processing neans nay 30 be of any
type as | ong ahotdgraghiagethet lnakcpdrtiont extriddt by dhe tdperstarewhemlstdfting por ti on
with one another in storing the data in the nobile | eakage detecting device
per se or theserigeef debesting opayatipphi | e | eakage detecting devi ce according
to the preesent invention 5 having an eighth characteristic feature
specifies a further preferred enbodi nent for using the nobile | eakage
detecting devirgg hR¥lBYchkEze %‘éﬁ‘é&iﬁg?@é’sﬁé&faﬁédrafdegc td $Rb resét BRledioabove.
In addition to the seventh Tharacteristic feature, the device conprises
area map i nf ohamirgoa $ifdr abaractaristid deatitror spegifiist Aestilp hfvirtigiraphefdriedage
information of the searching 10 area obtained_ by photograph nmeans, inmage

i nformation ofmhbediment fori using ithe mcbilerleakage deteefing daviee haging tlagy8rst
information of t.he searching area taken out .of, an |nmage, storage gedi um as
Lhe area map IOHBEPBIAERNT HRHEAGHE0t) FHaln BRI Ko drstens 15
Wth thig con t : 1 nnu | [ g [ of the
sear chi nlgj) ar ezé"{élliﬂt:i hdel‘%gﬁ?hgﬁ%?gg%@%%’nffe{h@% {enéatags 1?‘%%0%8‘5% (?r%aans,
taking in the sbleBigg iméaisRiri Allbwingrohiehshepan el selédt dakiddgreapbnding tonmage
information fromthe i nage storage nedium Thus, the input operation of the

i mage i nf or mathedetsrtadnleak partion ymaa edursdity o€ pesitiphalfdatd indieptedeioh 2@ wi t h
t he device for, producing th rea. map.informati Qqn which i s usable for
marki ng by t hGISHELTHRERARE WHTRBAIAA 3t DFOReBHBg TR SIMER ARELHETES: | or

to the series i 0 } for. i i j
effectively sitfr?r% P??LFI?:’%H g%tao%)&%ﬁéae ti%hreeﬁ) ‘%é?@ﬁiﬁgaosgeéﬁ gflyolﬁémgsg mv%\f\% as
enhancengnt ofpokiienaP ehfdhivaifidh, &fidd ¢hensitpuldtd &6l ehé Naidkephdie ladkage
detecting device having the eighth characteristic feature as noted above, a
nmor e conveni ephotngpapleed bukgginfomation nbtaimed by thephttegrapt meadsioh thee
device is capable of inputting the inage information of the searching area
in any of theS8S 183k REFtEOMays of 30 phot ographi ng the area by the

phot ograph neans, taking in the inmage from 11

With this construction, the operator may input the positional information of
20 the leak portion easily and simply by selecting the data corresponding to
the detected leak portion from the plurality of positional data indicated on
the display means. As a result, it is possible to achieve more effectively
simplification of the entire detecting operations including detection of the
leak portion and incidental operations thereof as well as enhancement of

25 the operational efficiency.

The mobile leakage detecting device according to the present invention
having a sixth characteristic feature specifies a still further preferred
embodiment for using the mobile leakage detecting device having the fifth

30 characteristic feature as noted above. In addition to the fifth characteristic



t he scanner, and taking out the image fromthe i mage storage nedium 1In
this connection, either wired or wirel ess conmuni cati ng neans nay be
enployed to transmt the photographed i mage i nformation of the searching 5
area obtai ned by the photograph neans, the image information of the
searching area taken in fromthe scanner, or the image information of the
searching area taking out of the inage storage nediumto the area map

i nformation storage ans.. nication lines.such,as the |nternet,may
oS0 be uti|; DR e ROtieh (HEBED SIS AL dAT RO PTG 8 1 he
present inventy | . J C LSt | A urt her
preferred enb%%%?y‘% g?s@g??]gH??]aeﬁﬁébfgﬁlga%%aﬁ%?g%ﬁ’gépg?’P ? &gg%é/r?age@aﬁgvi ng
the first to gélmlli%ﬁj@ha@&%&gwﬁ@aﬁlgeb wdein@meaaked above. In addition to
the first to 15 eighth characteristic teatures, the device conprises

conputing condition data selecting neans for allow ng the operator to

sel ect data cQrresponding to the detected |eak pqgrtion, from copputing
condi ti of dat a'ithdihas cenSEnction angmfayﬁrfeéﬁ@?s &go‘ie&e%t& iORETBHONSs ther

conputing an f [ dql gak i r €S i I ri.ion
based on the E@%ﬁﬁ{la@g? EA :iirsg(rin @8 (?%g %ﬁg?:ét%g%%ge{h%ngg%lﬁgﬂglatd g@%esﬁgegﬁ%lg by
the conputi ngng@mdiié r&Rrittfle with 88 brddtdBasareied Hed 8 39Fe beRleaRpdrtien- Wth
this construction, the operator nay deternm ne, by the amount of the fluid

| eakage in eath beedeteed.i dhioheilitatsbthe dhput aipepatiorrafudghe t prsit2énal
conputing near a degreewff progress, of | eakage, urgepcy for repair, and

?n ecoRon‘H: !%ifgnaﬁﬁl’%rbyb\hﬂcﬁ@ﬁ RPEH?PW@%%%’(&Z%&_ 1°|I’V‘§c#bhei QHeé%quéQulhti ng
ok podfh on TSR Bl FaRAG BE R EETLTBE SpifRol Rl e Eephr, o

mobi | e | eakagend $4A€ hbitgort 8y IeCdtbttel A tHODBsieASE] IfBbmhtioh WiGHeCRak! Y
and 30 convenience nmay be realized. 12 Further, the operator may easily

i nput the conputtiory hortHese easpestsypityisbypossidlectol neplizee thatraokily desapodi ng
to the detected | eak portion fromthe plural conmputing condition data or a
si ngl e conput AatpcEBEdevieswhiphuish Bore exeelient nbﬁumq#@naﬁ&w@pvmnse apfi s

w Il achieve effectively sinplification of the entire detecting operations
i ncl udi ng det SEEBENEYE the | eak portion and operations incidental thereto
whi | e prgviding excellent functionality and conveni ence in determning the
nature of the fluid | eakage as noted above. 10 The nobil e | eakage detecting
devi ce accor difngtHer, tthe mobie rlkakayte Wetaingadevige aaccarding cbatlac tpzresesiti C
feature specifies a further preferred enbodi nent for using the nobile

| eakage det ecinveqtigayhaeingag sayentie chamdierdsiie feature ds icharacterized &y Aot ed
above. In addit.ion,to hhe r)ci th characteristic featt ﬂra% fi{l]@rld vice.
conprises comBUFTRGORS i ATt AR ARG SRR a5 F%‘@ PPFfon,
conmput i ng condkdy od: POt i dition
data sel ecti ngiggqe%g{éta ggllfo‘deislrﬁg\l/\c/tra ;ﬁtlh gg?gégfﬂefggéi nglégy‘égﬁn{lse#vel{ﬁﬁ%tdﬁieg’ &

const r u@oi on, nmpap efarking heeanerfoe profidiigt ® charkgfopiadivhtingss poéiciodGfabeput i ng
condition data used for data selection by the conputing condition data

sel ecting neatesk Bortiopy in Hie seatichingaaresy é@eﬁwdﬂ@%ééﬁbﬁ@@@rﬁﬂg%ﬁlﬁ)fp@nof a

| eak portion be. detiected. This fagiljtates e {.nput operation of the
comub i ng. condie BISSHRealth A FGeR HUSBATR P GhE STMEY ReRRDaA0a (P et

all ows the OpefallinkOmldaRt forFelafRg! bh@NStoHRRUEEE bt (dfta2Bofl At O De
searched and the type of the leak portion to be detected as the computing
condi ti ons fomicrophohe agdttthe position ireficdtediod theakpam by\thamaek providede
accuracy of conputing the amount of fluid | eakage is also increased. In

t hese redpect 9y the area E@@smm]@ngén@&mlqnz@letsr@@lﬁgﬁbklp@rﬂl@akage det ecti ng

device which is nore excellent in functionality, conveni ence and
versatility. 30 13

More particularly, similarly to the mobile leakage detecting device having

the third characteristic feature as noted above, it is possible to provide the
mark for indicating the position of the leak portion in a proper position

30 accurately and easily by confirming the area map information in the



The nobi |l e | eakage detecting device according to the present invention
havi ng an el eventh characteristic feature is characterized by a plurality
of directional mcrophones for detecting ultrasonic waves generated in a

L eak portion, the m crophones being dispersedly provided in the sane
direction 5 in vertex portions of a polygon such that directional ranges
for the respective m crophones may have comon overl appi ng portions, and a

| i ght source provided inwar f the polygon as viewed. from ireectional
i Pection of Direhit aioRboh¥ (el ePRet e ne BEAR PR HIRE
overl appi ng pRerkéR Wshhydd By the Hdplay hedrRGowiRE thE@rth thaP BERatios WEh
this construction, the Yl gh%r beam’is"emttable to the | eak portion to be
det ect ed baseth the ddaeclingpwea.si gnals fromthe plurality of directional

m crophones. Thus, the operator may clearly visually confirmthe point
irradiated by the light beamas the portion to be detected at that point 15

thereby to fi t | eak .por.ti.on based,on the output signals fromthe

bl ur ol mPor opiitedhePHLIGL CRGAEEOR dbe et Y. BiRsmiieg {5, feresl A e
signals from N el C ' N Lees.havi ng
the mcr ophonggﬁg%g{ ?g%@ﬂgﬁiﬁff@é @gr&%rgn&???ﬁgkﬁﬁztlf’#’gﬁ%e%}r}n%lgg\gﬁ?%{ t he
directional dpemohs@hdir ddifirstratrs i graahaftesvards thenRsitidn oft e leakr at or
20 may detect the leak portion efficiently and easily conpared with the
devi ce for depedidmgnt rtgel sedrchimgt iagea oelegripasnd easi{sh@mwbputareﬂ gmaps from
the m crophones, Further, t osition of the. leak,.portjon is eci sely and
easily recor dé‘bfowaéenﬁﬁqepgﬁﬁg}l&ih@eﬁ&wﬂ H%ﬁa‘m ‘é‘téé‘g’%%‘i/i)}' E]%ep} t beamwith
a methodof providing a mark in the detected | eak portion based on a clear
visual confirmation of the | eak portion by viewing the point irradiated by
the || ght beaRurterfrtiediipds dhtdhomOMicanlirbghdrbeniipiRoicstioeaidiaged ban and
the point irradiated by the |ight beam by the photograph neans. 30 14

Mor eover, thethd sexentlyy dhe dhadc onotiel sarne rlegh poetiom aze dielgted seidhyeashovi ded

in the sane direction in the vertex portions of the _polygon such that the
di rectional rQHfEPY e data p&ﬁﬁé%lpwgewc%gﬁéﬁ@@g Ugatferamee &

overl apping p i ANs | . ’ i Qv] nywar e 5
pol ygon as vi gﬁy\%eda%r %oﬁ%%gﬁ@xﬁ?&#%%rg%i%rg%\gfelngfé]heo@qﬁegt.ee dmd%a glﬁ%%ﬁiéwor
em ttingsthe Jaghtandephiition! idAieedly e haik)i Bi@oR@E tisiaptin afREY . thehe
portions having the highest sensitivity in detecting ultrasonic waves by
the plural m devigbdseseddh dedtectitig eqiluralitly ofdngle poffionssucressivgdipombieh Thi s
will effectively increase the corresponding accuracy befween the |eak

portion 10 de8BRpEesepidpdthensearehipg: #ea. Asghdesult, Bia eollecindudala garSphones
(namely, the [y el.%lr [ I d

plural mcr op%goﬁég%g-rléégg{l;g&%e%ak aﬁgg{yﬁge%gggﬁlta\é?rc ?ﬁﬁ%eﬁgﬁ%%@&} %ét Itai%ght
beam This caps8®egsiBf AfeGtwardky pronote sinplification of detection of the
| eak portion and sinplification of recording the position utilizing the

i ght béfm as noted 15 above. Fromthis, the above-noted constructi on may

effectively achieve sinpljfication of the entire detectipng operations
i ncl udi ng det &€eMonthys, ¢ Hae | vergptedon CoRirERiioNat f¥hs qfﬁ@?’é‘i}ﬁt HACNGYEr et o

as well as enhan t _0f.20 {he operaf.i | efficiency. n,the device
naving the of URRERCANoxt of it PAtre BReRiing dBxtions Bl Bbog (RARHBIOARE “any
of the first 16K potibrC RAA ApePiticilsd elRMAT fferdtd AOWRH APBNBancement of
sinplification of the entiré detecting operations and enhancenent of the

oper ati onal efthe openatipnaheffiocenaghi eved nmuch nore effectively.
25

In this connection, the collected data including output data from the
microphone and the position indicated by the mark may be stored in either
the mobile leakage detecting device per se or a fixed device capable of
receiving the data from the mobile device. The data processing means may

30 be of any type as long as it relates the collected data on the same leak

10



25 The plural m crophones dispersedly provided in the vertex portions of
the polygon in the sane direction are not necessarily arranged strictly in
parallel as |long as the common overl appi ng portions are produced in the
directional ranges of the m crophones. Instead, each m crophone may be 30
I nclined sonewhat inwardly or outwardly. 15 I n di spersedly providing the
pl ural m crophones in the vertex portions of the polygon and providing the

| i ght source in d of 1 for RN t ' S
pref erabl e tolpgkr%?tgnnggtht (;‘unee %o&ﬁgxéﬁgﬁggngtthg W\?&% ir{e]g‘ep%ﬁpill%ﬁeg%%?gggteg{él&gar

pol ygon and ageid@et B of tHE xSRI &. adj acent the center of gravity of the
regul ar polygon as viewed fromthe directional direction of the

m crophones) However, the arrangenent of these elenents is not limted to
this form 10 BRI EF DESCRI PTI ON OF THE DRAW NGS Fi g 1 shows a flow of

det ecti ng operZei Biobile degkage drtpgting desien arepnding: teidhe qwesgptainveakion
portion; Fig. .3 is a_per ctive view.of,a device..Fiqg. LS _an | ar.,ged
view of & por PABINE (?éfee&gﬁg ébaﬁa#%%%%rfaa%et ARGCifigs gq:ilﬁ'?ﬂ’@ri RrefRITef ar ged
view of the papiRRhBefetHiCiRindthe MbBllE 188KaddAeaRting™iGicd IRAME
condition of %lfﬂrectllﬁgnal rangeg;l; Fig. 7 showséa gg‘%amlgnputcscreen, 28 Fig.

8 shows a scr geverithrcharattietistig featsiré iagnadted rHboxerln additfongto the Beventh
screen for inputting positional information;, Fig. 10 shows a screen for
i nputting cal ebaracteisticofeaturegitbe devige compsiseasreaa guap information mierdgeg

calculation conditipns; Fig..l1l2 shows a.scr.een indicating ot ogr aphed
i mge i nf or mafHs fgg sF_qrbngg ﬁ%ﬁ%‘h ogras}g}eéelﬁla}gg i ‘H?‘F%bonp?’lfg%g?e%ﬁ gi mage
i nf or mat4on; Ei . L.hdi.cat.| s El hows a
screen ilrg)gi catalkénlag oéﬁmg?(gg@”g%&%él g ?%ggﬁ’o\%{slgge ?Igfgglr;’[%?ioang tl}—llegfgeaf%}%f% a
bl ock di agr ama@éa taleerflfy foen aMtahfier, or image information of the searching area
taken out of an image storage medium as the area map information used

for marking by the area map marking means.

15 With this construction, the operator may input the image information of the
searching area either by photographing the area by the photograph means,
taking in the image information from the scanner, or taking out the image
information from the image storage medium. Thus, the input operation of
the image information of the searching area can be simplified compared

20 with the device for producing the area map information which is usable for
marking by the area map marking means each through photograph means
prior to the series of detecting operations, for example. This will achieve
effectively simplification of the entire detecting operations as well as
enhancement of the operational efficiency.

25
In using the mobile leakage detecting device having the eighth
characteristic feature as noted above, a more convenient mobile leakage
detecting device may be realized if the device is capable of inputting the
image information of the searching area in any of the two or more ways of

30 photographing the area by the photograph means, taking in the image from

11



BEST MODE FOR CARRYI NG OQUT THE | NVENTI ON Referring to Figs. 1 and 2,

numer al 100 denotes a nobil e | eakage detecting device including a gun-1ike
portabl e detector 1 acting as a main conponent, 5 and a portable conputer 2
attached to the portable detector 1. As illustrated in Figs. 3 and 4, the
portabl e detector 1 has at a front end thereof directional mcrophones 3
for detecting ultrasonic waves generated at a fluid | eak portion and a

| i ght source .t 11 i . .t hereof a

i opl ay 5 or SRRk g e il MO L i ef sl Rhe SUIRET Y
sound pressures of detected ultrasonic waves) in bar-graphic representation
and digital representation, and various keys 6. The portable detector 1

al so has an eénphineonnectiomeaithed wived er ovireless atrputunicatinge treans anay dends
made audi ble fromthe detected. ultrasoni ves. . 15 As the_directional

mi cr ophones 36T &ﬁ%%s%ﬁhﬁgﬁv&r%@ﬁ%m%lmm mfmeéﬂleo?eawmphones

havi ng directignal i tv b i diin ubyl ar ers_around a soundnsensitive
portion r?ay bieif) %S_eoh?a@ﬁ&@ ?’?{% lpshog%érggﬁl ﬁleﬁ_gg.nﬂﬁ,lmtaﬁg %foél_(ﬁ’ ttz‘gtor 1
includes a cogpaichiifp 8RG! ta®@nkid oh thdicaAahér)drdBE ShlagH iHfobaRR & theve

val ues on the display 5 based on i nputted signals outputted fromthe

m crophones 3sedxchitgharsa talihg foutrof thetintageSstoragel niediurs gotthenarea mapave
detecting section 10 and a rectifier sectjon Il and also for outputting the
det ecti on soufrfermatienstoragampsans; opraunisplipe hiaey suelh as she {afexpet B8yt i on
13 for storin% vg)riqcs ta. As shown in Figs. 5 and 6, a plurality of

m cr ophones 3 Eﬁo dt edly provided in the sane direction in vertex
positiong of a regular polygon 45 (a regular hexagon in this enbodi ment)
such that directional ranges 40 of the 30 m crophones nay have conmobn

over | appi ng pdhei nebild leakhgd ldeteetihgr ddvdew acdofdingt be theé gres@ttuimendiohor
emtting a light beamis provided at the center of gravity of the reqular
pol ygon 45 as havinged f chiaracteristie| featursc tsperifies ahdurther oprefemedsuch

that the light heamis, emtted to th 0 n overl.apping portions 41 of the
i rect i onal °r EBATRETfOT HArH RS Bitdsdearagefyiernit depi Ravine e A5st”! o
operator, in j g LA 0, t Ll t aa%n ve
val ues out put t‘@%@ﬁﬁ%‘%{%@?ﬁgﬁ%ﬁ% ﬁ?ﬁ%dc%béﬁgi E’gt“tﬁ ﬁledbgll tFoec I g?lSto t he
front erd of eighthotiarhtierdeicefeatiired, the dbvicé cohmpribes apbipitilg donidicionon of

the m crophones 3, may observe points irradiated by the |ight beamto
clearly and videtapeélpcting means fenalloveimgibei apevator 4o selaet daporrespondiog

anot her, thereby, tq fi a Jeak.position. U.trasopnj.c e.detectin

sensi 1 i1y ( Rkl gete P@@?%@O@fop%ﬁaﬂgna% ing Foniyigp data %rﬁﬁc%ﬁéloi?g‘i :
section may; e .
sensitivity d&%?#%%@é%nd%?%‘gﬁ%n ?%)és g?s%ﬁ]téﬁg/ﬁ%%é %St %'gnét grOfV\,;mtﬁﬁ t he
detected ul t r deakizige inathe st lepkrdrtiog Bdsed koeythed 0 ddte freak
portion is det ectegg,1 the co é???ﬂﬁgsectiﬁhu rel ates th(éwt%ﬁrasoni c wave

val ue délect edhatmicrephangk apdrtheodatassddeetpd tbyd the: computinge conditiophdates at
t.o the determ ned itivity at that time by utilizing an

t he | eak ti .
maﬁaggﬁen!to O:lu:?glgf’tlﬁgﬁeg?ﬁ’éd’nt etsﬁ@qlggg%ﬁm%'on, and

With this construction, the operator may determine, by the amount of the
fluid leakage in each leak portion obtained by calculation through the
25 computing means, a degree of progress of leakage, urgency for repair, and
an economic loss and/or influences upon the associated facilities resulting
from the fluid leakage, which cannot be determined simply by finding the
leak portion through detection of ultrasonic waves. In this respect, the
mobile leakage detecting device which is more excellent in functionality and

30 convenience may be realized.

12



20 stores the value in the storage section 13 along wth the determ ned
sensitivity. Nuneral 14 denotes a conical cap having a small opening 15
formed at a distal end thereof. When a possible | eak portion is detected,
the cap 14 is 25 attached to the front end of the portable detector 1 as
appropriate to increase the directionality of the plural m crophones 3 as a
whol e. Then the detector is noved close to the |Ieak portion to confirmit
by the detected ultrasonic wave val ue and the detection sound at that tine.
30 Nuneral 16 denotes a power switch operable in a trigger-1like manner, As
18 the DPV\BFuﬁﬂMeI',Pﬂhe](%ekﬁto}Hﬁ gaddly: inpiit Whé campitia %ﬁ&ﬁioﬂ@%ﬁ%ﬁlﬁﬂy
condition is established. OV OFF operations for emtgl ng the light beamare
ef f ect ed t hr osgjecting: theydats. cosrémpengimgt tblthe odetpetedrledki portiodefom ¢heput i ng
section 17, a stoyage section 18, di spl ay.screen 19, varigus keys 20, and
a smal |l digitBiura femgutne oo ate wér%t%r}élascomwma sondition gﬁ*‘ﬁ%’? 1 and

17. The portak] ut.er ,S..detac l.y . ahtached t t.op.of ;t-he.portabl e
det ector 51 o e SBY! i oy ARCARIINY ol BERSE BBy o lSRRE o5
and is al so canieletb dbfbcHRRBRFARORMIdiNE BORCHOK Bﬁﬂie%gl?%)_@&ti&{ add

t hrough wired or wireless comuni cating neans 23. In a detecling operation,
a searchi ng aogaratipas tincileatal athefetb nwhilé groeiding rexeellend funcfiomalétyaapd e) i s
phot ographed by the canera 21 attached to the 15.50rtabl e conputer 2 first,
and t hen phot eavepirage i daterpnings thematiemotahe fliid leakase aa gotedsaloams. i n
Figs. 14 and 15) is stored in the storage section 18 of the portable
conputer 2. After that, as shown in Fig. 2, the operator searches a | eak
portionjpasedrhn R2BhALe chedcitht TAYRA GodRYR VR taveRtieRt i on
sounds by using the por?a Ig% get gct r 1 whlg(fe m)§i ngﬂgggﬁ%nt hevseér chi ng

area. Wien a hewilngper tiedth i shaeictristit, fediviryl spedhed ca wAwehan! piefeletéct ed
at that |leak portion is stored in the storage section 13 of the portable

detector 1 bﬁembefliamntgfor Heingdhe raolailﬁ h@lhiéﬂe dbt@v'%ll.lg deviag &@Wingw@lesliliiléiﬁh ng )
Pon. . : | A |

comput | ng secEhGACBRSHE Tediarn af fatsceabaip i BRALON the etaharefieisBput | ng

oo 1o e o M e A B

val ue and the predéterm ne trvit eac

managemtst nugfeeingaile stoafigting dohditidrordrge 6sal ifon dalaofeldé@ion thye thert abl e
detector 1, and displays a data input screen 51 on the display screen 19 as
il lustrated ieorApyting comditheh clate selectinghageansnto rhenewritalde by eatliting
ultrasonic wave val ue, predeterm ned sensitivity and date and tine of
detection on ™Mf@Feak portion in the data input screen 51, 5 As a

cal cul ati on of an anount of |eakage is instructed by operating the keys 6
on the data i nput screen 51, the conputing section 17 displays a conputing

condi ti on i npWitls cthée Rohractidn)epdos Bb agheS 86186 of UedEctiE0 WPerationsgthe 10 and
11. Wen conputing cbnditions on the | eak portion are 10 inputted for itens
such as28 di sexmpetingypeenditipn edataornsaddidr] date oseledion by the computing

condition data selecting means is rewritable with an area to be searched
and a type of a leak portion to be detected. This facilitates the input
operation of the computing conditions by selecting the computing condition
data, and yet allows the operator to input the conditions required for the

25 area to be searched and the type of the leak portion to be detected as the
computing conditions for computing the amount of fluid leakage. As a result,
the accuracy of computing the amount of fluid leakage is also increased. In
these respects, it is possible to realize the mobile leakage detecting device
which is more excellent in functionality, convenience and versatility.

30
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conputing condition input screen 52, the conputing section 17 cal cul ates

t he anobunt of | eakage of the fluid at that |eak portion based on the
ultrasonic wave val ue detected at the | eak portion and the inputted
conputing conditions, and indicates the cal cul ated anount of |eakage in the
15 conputing condition input screen 52. Wth respect to the above-noted
itenms, the distance neans a di stance of space between a | eak point and the
detector 1, t ‘ i P 1 r i i ng the
ook portion, ThatarI RIS AKBRIE BvREPUAGAEE 18T IR phitia et

ul trasoni ¢ welygvihgladt élégerith dhieadtesiktip Gedttre aNehdraetelizell byn® pheradity Ype of

| eaking fluid. In inputting conditions on the conputing condition I nput
screen 52, vx/n@inecaimiag microphones & desectingultyasoniciwares generatedl in aildak s

instructed by key operat,ion, 25 on the screen 52, the .copputing_section 17

| ndli cat es a | PUEOBT the, FGPhgRes AEIng GRDerasaly (arIdagun terame ATERIoR cr een
52 for each item.jngdi yi I i i 1%. e.. ukln

condi ti o% datlt(fl1 ?Swgségﬁghq{ﬁg_%{gast@g% _escf}gd&TaécaéHSorﬁagnr‘mséggeﬁderctg%% from
the list, thersgpsRite Rrofidnedndy had EdBmodWvellagpalpoydtions athdalight at i on,
regarding the selected data as the 30 inputted conputing conditions. 20
The conput i ngsceweesliprovided ainawaaidbywof | thet pelygostas siewerhdreaad dydinedtional ng a

dedi cated programin g ﬂost,conputer 24 prior to,%seri es of_ detecting
operations, tYEeEHANY Pbdhe Hisrephonessor riting: a dightobeata Yoo thesommBeNput er

and then ot or SRRt bloFR BRI BUR A Mo e R BORT L er 2 Sl

data i sjgewitabl e as appropriate by sim|ar operations in accordance with
an area to be searched or type of a |eak portion to be detected. 10 A
function of cWhitluthisgonstractinmtthelightbkagds iemittable etthedkslo pbrtion bebe
portable detector 1 so as to carrg out a cal cul ation of _an anpunt of

p

| eakage when detectedr bagade onothsuvuipyt pignalsvitosy theopluralityy of t diseational ect or
1t | el t det egt f det ect i the |I. td . tori

the det ect b THEPREBHRG Lt thaI erpior ey Hetri i Siibl Bhrts dhey pgnt’ "
portable 15 dﬁ%&ﬁ%ﬁﬁd By th@ﬂiélﬁelﬁle lag ﬂ%béﬁﬁﬁﬁ?&%%tﬁ&@é' t B p@htt he

respective itenms by operating t eys 6 while confirmng the Inputted data

on the d5spl athevebyltefind the labknpurtionased bhdhe bdtmit difwealp drdnalthe plietadct or 1
cal cul ates the amount of fluid | eakage based on the detected ultrasonic

wave val ue angrigraphongsin defedingithe legk noridon based ompae eutnubisignals frogunt 20
f 1eak i s,,i ndicated on the di,splay 5 and.rel to, the detect
Ol tracon’e waihs TaietheTiong s, tiiedle,n SR N TThe ekl BRuR% fhe

managenent NUNRELHLRSSSY i I £,.8 SHRAELHBI d dain® ot Shi ored
in the storage ?ggti onS %gg %%wgh%?amuﬁ?go@efgﬁlgg% |srtga cu zﬂi&ed in
t he portabl e digtetivinal direesionaifetheapluval wittophbsed ks abtesultp el toperatobei ng
attached to the portable detector 1, the co&uti ng section 17 of the

por t abl 80¢conpmeagrdeeqtehadealn portianceifigientiytansdseasily cumnrared with el deviee

det i ned i tivi t d.int t ti 13 h t abl
Getect or 1 ofdrurenad e Jek B, by BeE RS Pl rkglls bl Buny o
| eakage cal cup@tgghbied he portable 21

Further, the position of the leak portion is precisely and easily recorded by
25 utilizing the point irradiated by the light beam with a method of providing
a mark in the detected leak portion based on a clear visual confirmation of
the leak portion by viewing the point irradiated by the light beam, or a
method of photographing the detected leak portion and the point irradiated
by the light beam by the photograph means.
30

14



conmputer 2 or detector 1 is indicated on the data input screen 51 al ong

w t'h t he managenent nunber assigned to the |eak portion, detected
ultrasonic wave val ue, predeterm ned sensitivity and data and tine of
detection. 5 Wen indication of a positional information input screen is
instructed on the data input screen 51 by key operation, the conputing
section 17 displays the positional information input screen 53 on the

di spl ay scree .7:.El 95 8. kL i tion

i nput screen Qﬂg?eo%%g,f@%ﬁg*ﬁ}tﬁfog@r%? ?lglgﬁolﬁjc{&}lq%ggf?%%%qeg%%ih% b?%"%ﬁ??ed for
respective it@hefsarhf drébidnGn( GRSGErHEE GoRtPonsTbl IR Holygon! shtle tBat ahe
"Title C" in the drawings). As indication of the lists Is instructed for

t he respecti vdiredtiomzl Aangesafr theoresphetiyeoiitiophahes nfayr have dhe icopunorscr een
53 by key operatjon when the inforpatjon is inputted on the sgreen 53, the
conputing seceVeslapping RIFtigh sand dhe; Light SQursssist Pravaded anwardy pladhd nenu)

S0si 1 ondl aopaient o eRel £ the AfeHiSHR difedton” Bt iickartionds h0 ("
list, the cs)rr&ﬂiﬂtmgi %%Cl%én}&t”bé'ﬁn 't GRE SOririén %g%ﬁ%ﬁﬁg%}ﬁoﬁé (hdiRelyN s t ed

positional inform he | eak portion. e positional data in the

list and the patipas blavingetheckighest semsitivitysin/detBetigl ultragoniwapes by thy
utilizing the dedjcated programin the host conputer 24 prior to the series
of detecting Plysabmigaphones) o thedireetionsd ragges ofctheomiwephanesohbis wilh dat a,
and stored in the storage segtion 18 of..the portable co ter ,2. Such data
s rowr | t abl ceHREYRY; B sarrerts, CUrfmoRing, sgBRPAY PSRLSTh tae Sk ZREE R th an
area tojfe seqibiRl Wised YRS oulphE@En PR fdR thb YR8y WichiitRdes (hahsl

possi bl e to use posikﬁsgna coggldll)nat gni nf or mat | g)n o#qxﬁhgﬁ% eaﬁs[taoarti n, and
nanmes of a f atheompyrtidracwhértey thedultiesbhion wairer ealube detadtedoby ithe phurdd
present, as the positional date in the lists. 22  Further, when an.

i ndi cati on of mi¢rephenres aremtisspeaks mnddhedovnt irrasiated by thedight beaon Bus by key

operation on the sc

51, th ut i ect i 17. di !
screen 54 on ‘E%Wé %&éﬁﬁ“ﬁly @éﬁm(é&%él %grf’lfo e&%c.zwg ‘iﬁ;&‘gﬁga@g’o?{ﬁgg P
i ndi cate th - ' i on: t i et . ti
the aroq mp 20f SofElatORATE @R e o duk MR RHOTRACLARE A, "

i ndi catitpg a fewieti on of the | eak portion in the indicated area nap
information 61 according to a predeterm ned procedure, the conputing
section 17 provides a mark Ma {a circle with the indicated position |ocated

10 at the cenjer thereof.in this engbodiment) ,in the indicated area mp
informati on 61'¥8 s thg Rpvexoted,e ¢ QE%%&’“OpE}aé’ti ecﬁ’é’f/’gbea eve
operation to pL:.ndi ST - NOLT L1I0R: by Is i nter
to that posi t%‘%&llﬁgﬁﬁgbﬁi @%Iéghggegécﬁhgoé@t O{r}gdféﬂggn{%egé%%ﬂé@gto?gﬂe or an
operation to jealti gatient41e] pperations iAkidehital|thaketp st well ag@reritmcainspt Y
screen 19 designed as the touch panel type by touching that position on the
screen @0t h atheenowsratihmall i éficienay.a Wihenl dhenedevine, hvwing 4he eelevienth eak

ti [ hat hed t he 20 21 att dt h t abl
Computor 2, " afP P RAREREJRMEIS th Sl 8 GRPRHIE WG b R i o 0
i nst ted i : 0, 4 Al i . 51,
{he. conput i no KRaFt EROE Foaes & SORAYhAY SERIERENGh P hbIRISEEREE con

55 on the di sph@ntions a@d erhangsepBAVGf the bpaationa]l éMidichdy hiay béliachieed NRgE
information 62 of the | eak 25 portion on the photographed i mage i nfornmation
screen 55. Thamchuhere effestivelyng operation for indicating a specific

posi ti O% of the leak portion is carried out in the indicated photographed

i mage i Por mati on 62 accor di ng to a predeterm ned procedure, the conputing

2t the cont or PR af AR SpHhos B Eler ity Hrbytobd T, R R REoR PR Soned

i mage i nfor mapblggo®dnashe R@me direction are not necessarily arranged strictly in

parallel as long as the common overlapping portions are produced in the
directional ranges of the microphones. Instead, each microphone may be

30 inclined somewhat inwardly or outwardly.
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23 in Fig. 13. Wen the input operations are conpleted on the respective
screens 51 through 55 as noted above, the conputing section 17 relates the
detected 5 ultrasonic wave val ue, predeterm ned sensitivity, anmount of

| eakage, date and tine of detection, inputted positional informtion,

i nputted conputing conditions, position indicated by the mark Ma in the

i ndi cated area map i nformati on 61, photographed i nage information 62, and
position indicated by the mark Mo in the indicated i mage i nfornmation 62 of
the | eak portion 10 with one another based on the managenent nunber

assi gned to t e diGrksdiy Hredid the bRIraY nhitrdphSnsd o 3HE viFEk SWitioRs J¥or e
particul arly, when detecting |eak portions successively while noving around
t he sear chi ngtles @alygbheamwd ratidingribe dightyscurte tihwaedigvef- that edlykon for
operations for each Ieak,zgrtion to store the collected data on each | eak

portion (the e@itdingthe lightdheam ieiscprefrable tr ameangentheemieopbrnes;iaty
t I K dat ti f t ti i ted iti I
hFor rat Pon. ¥ et PREAGTRLA FRAES RaEPR And Bisapb she FizhP B3ien HFReoRE mar k
o . ( . SEEFOn T At ot b 20
M, phot ogr aphgded 8 Efﬁxﬁf {H 1a£§tgy§&§ hé 'vfamhaégb%;lﬂﬁddﬁxcﬁ&@

mark Mo on the sane portion relat 0 one anot t he managenent

number of eaclireetddn pHthd miigrophoridse Hidwvegetheeairangeréntodf thiage pmiatik e
conputer 2. Upon conpletion of the series of detecting operations, a group
of col |l ected monatdimited 6o thisiferm.he storage section 18 of the portable
conputer 2 is taken out to the host conputer 24 through the wired or

W rel ess communi cating neans 25 as shown in Fig. 1 in a manner simlar to

th i ti g i v iti | data. B
e Wi lbnghghc]i-‘{el 155 IWOW@@‘TH%QD&%@?H@%%WS' i onal data. By

utilizing t i cated program at t uter 24, a report 30

(report 30 concer ni IRgebshowda fleakofldvtédting dpeehtichdig the area map
information 61 with tﬁe mark Ma and 24 the I eak portion imge 62 with the

mark M as wel |l as dUguéreewsiacendition fosdetaetinipadealepontions asoni ¢ wave

val ue, anount of Ieaﬁkag:g, dat e arlg ti.me qf qc‘i?et ection, the |eak portion
posi tional informati'd& aH? PHEPPFKE VAV & ¥V Cr edet ermined format) is

broduced as shown i ffi g 516 MHIRIRGELAY & HSEARL Yordcth® ofl5ReHARAR! © O

a
comuni cation with theé host conp by wi‘re or

solely used, vi#drebf:enabl es the operator to directly take out the collected
data stored in the storage section 13 of the portable detector 1 to the
host computer 24 andigobveianeenargesgiesOofiitteapomablecdetecstomgt asfront end13 of
the portable detector 1 directly fromthe host conmputer 24. As set forth
above, in the%b‘“rré ant enbodi nent, the camera 21 attached to the portable

conputer 2 serves aiiégfgﬂmé g%ﬁl&%gg)?ra?ewgng}g%gg&aphi ng 15 the |eak

portion, while the y Sscreen he portabFe’conput er 2
Fig. 7 shows a data input screen;

20 Fig. 8 shows a screen for inputting positional information;
Fig. 9 shows a screen for inputting positional information;
Fig. 10 shows a screen for inputting calculation conditions;
Fig. 11 shows a screen for inputting calculation conditions;
Fig. 12 shows a screen indicating photographed image information;
25 Fig. 13 shows a screen indicating photographed image information;
Fig. 14 shows a screen indicating an area map;
Fig. 15 shows a screen indicating an area map;
Fig. 16 shows a report; and
Fig. 17 is a block diagram of the device.
30
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serves as display nmeans for indicating the positional information inputted
frominput neans and the photographed i mage i nformation 62 of the |eak
porti on obtained by the photograph nmeans. 20 The conputing section 17 of
the portable conputer 2 executes a predeterm ned programthereby to
function as specific-position marking nmeans for providing the mark My for
indicating the specific | eak point on the screen displayed by the display

means for shos m; i { of the | eak portion
obt ai ned by ?ﬁggg‘ho og??gﬁgjeans. ?ﬁ@%@%ﬁﬁﬁl on al so functions
as area marking neans for providing the mark Ma for indicating the position
of the leak portion on the screen displayed by the display neans for

showi ng t he aReferring tbdtigs. feand R, sumeral 1 dewteha myohiledaakagaidétectingr
functions as positjonal, data sg]ectin ans for allow ng the operator to
sel ect appr op&?‘ﬁ?eelrﬁﬁlééngérg’%ﬁkﬁHPﬁﬁg]fecr)r‘thﬁ@%g AEEPE ASAMATRKOPBPRE R fr om
a plural Et Yy Ofn g 8330%2@@!:0&?1&&'2%5&@%8% e %)B‘ﬁagl% det&tgP 8y means. The
area marKi ng neans and positional data selecting meansS constitute the
above-descri bed i nput nmeans for inputting the positional information of the
| eak portion detected based on the output signals fromthe m crophones 3. 5
Al so, the conpstillustrated: inoRigh7 3aind Hethpoporibble deteghor drh@s ek eclitorts emd

pr edet er mi ned pro%r amthereby to_function _as computing condition data
sel ecti ng meathere¢rdiseqtionahgricrophanes difor detgcing adiraggnie sraves geneeatad

correspondi ng_t o4 he, det ected | eak,. ion froma.nlural.i of ¢ uting 10
cond ¢} on da; &t SUEIERGFEHE8 vy HEREbHERe R bRitind fliehy iy BT 4

di spl ay jgeansg ragded M PSS 4 B3PIy fRSnERARHE Ide e ERPARr{s0hi CRARIVAINEs an
anount of fluid | eakage in the corresponding | eak portion based on the

out put dat a f ¢spetifiballyy soundhpreesures df diztectsd hdraschib wavies) o bprgrayghic
condition data sel ecting neans, on the sane | eak portion. 15 Further, the

conput i ng seckgrsasentaien @pd digitelnepsesentafionang wariustleys £. ghedquorkdhie ned
programthere to function as data pyocess) neans for, relati,ng t.he

DLt Ut data 1 IUAFERA TG PR RS Rl et BERRRIEdERAEdon enlfifh ffebos

obt ai ned by 1 §6,4391985 8RBILIEAGH tHRARLUEN Altréidhice Ravect ed 20 by the
positional data selecting nmeans (I nputted positional I nformtion),

i ndi cat @8 position shown on the screen and provided with the mark Ma by the
area map marking means (inputted positional information), indicated,

posi ti on showAsohhe hdirediansh mierophenesdel Wienerhppesdiaving @iyeetinnality

speci fic-posit,ion r ki ng _neans, and anmouni. of. flujd,|l eakage. co t.ed by 25
The comput | ng ISR (0 BHERRBPRE D4R (FEEREY &7 Provingn Ghbulah,
conput i ng Sechiihdrd aPbuld'g sBRhd-8NBLCOBRMIR may HEGHlEs a predeterni ned
program thereby to function as area nmap mforma?’l on storage neans for
storing photographed i mage i nformation on the searched 30 area obtai ned by
t he phot ograph neans in_the stor agte section 18 as the 26 ]
20 As illustrated in Fig. 17, the portable detector 1 includes a computing

section 12 for indicating detected ultrasonic wave values on the display 5

based on inputted signals outputted from the microphones 3 through an

amplifier section 8, a filter section 9, a wave detecting section 10 and a

rectifier section 11 and also for outputting the detection sounds made

25 audible to the earphone 7, and a storage section 13 for storing various data.

As shown in Figs. 5 and 6, a plurality of microphones 3 are dispersedly
provided in the same direction in vertex positions of a regular polygon 45 (a
regular hexagon in this embodiment) such that directional ranges 40 of the

30 microphones may have common overlapping portions 41. On the other hand,
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area map information 61 used for marking by the area map nmarki ng neans. The
conmputing section further functions as positional data storage neans for
storing the positional data used for data selection by the positional data
selecting neans in the storing section 18 to be rewitable by an editor,
and 5 further functions as conmputing condition data storage neans for
storing the conputing condition data used for data selection by the
conmputing congdjt . ) Cll bg: N the . SQChI O to be
rewitable bﬁehié&gtd?(?%lr%? ﬁg&%%@%lg g?iﬁ%ﬂ?eearp& ég%%éﬁgg? ea%o%ecéérlr#g%iogat i on
with the port Nﬁymﬁtx%gu&rtﬂmy%!ﬂxhﬁ A8 KEREA HosR ki difediRARP dAecBySGRt €S a
predeterm ned programthereby to function as the editor for rewiting the
posi tional dathe wnsexbphonesiauahstiadctheodighy hdeen pissemitbed|todthien commart i ng
means and the copputing condition data used for data selection by the 15
conput i ng coneierlapping pertiensy4hed ihe diregtional rapgefod@ Pitthgr migrerBemeser

comput or 2. ( EERErSeHSth ORI 2. SEE REGARES 35T oce e ol bl el P b

present invenitaere hltrfPnid WAL PEhRY: oltptiRACLAGT ARBctiBIARSuhds Whild | M t ed
to the ordinary small digital canera, but nmay be a video cantorder, a

canera such achangingthediedctivansiithe frmat efd dfdhe portably detpétot dgbahify thed a
canmera such as an X-ray canmera for fluoroscopic photography. Further, any

addi ti onal codigestiones dimegtion obthpanitraphenesth amahohssygyapeintrianadietethbas a
flashbul b and,a |.ighti ice for.illuminati dar k.l eak. portjon. 30 |
the Tor egor nottilih bepd & Fleafs: i mieaiv sty Soqihes moaig ay 8y *° "

10 point after another, thereby to find a leak position.

Ultrasonic wave detecting sensitivity (namely, a degree of signal
amplification in the amplifier section 8) may be determined and varied by
operating the keys 6. The sensitivity determined is indicated on the display
15 5 together with the detected ultrasonic wave values. By operating the keys
6 when the leak portion is detected, the computing section 12 relates the
ultrasonic wave value detected at the leak portion as output data from the
microphones at the leak portion to the determined sensitivity at that time
by utilizing an management number assigned to the leak portion, and
20 stores the value in the storage section 13 along with the determined

sensitivity.

Numeral 14 denotes a conical cap having a small opening 15 formed at a
distal end thereof. When a possible leak portion is detected, the cap 14 is
25 attached to the front end of the portable detector 1 as appropriate to
increase the directionality of the plural microphones 3 as a whole. Then the
detector is moved close to the leak portion to confirm it by the detected

ultrasonic wave value and the detection sound at that time.

30 Numeral 16 denotes a power switch operable in a trigger-like manner. As
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means and phot ograph neans is detachably attached to the portabl e detector
1. Instead, one or both of the display neans and photograph neans nay be
formed integrally with the portable detector 1, or may be separated from
but capabl e of comrunication with the portable detector 1 by wired or 5

Wi rel ess communi cating nmeans. Alternatively, the portable conputer 2 may
have both of the photograph neans and di splay nmeans built-in. According to

t he foregoin i I j i f leak
por 1 oneaco TR SR8 Fe st o’ sl i astle Heleh Gofech Briilor
portabl e conpytRiadished! OKFOFFUSpeRBtibh® forl @nittiRg HRE light Webitare?dffectédt €ad,
the collected data may be transmtted to the host computer 24 as necessary

during the sethrough the Regseit i ng operations by utilizing the cell phone
function or PHS function. Conversely, various data rnay be transmtted from
the host conputer 24 to the nobile | eakage detecting 15 device 100 as

appropriate utilizing the cel.l phgne function or .PHS. function. .S0, the
port abl e conpbﬁl?‘lepoﬁaﬁkxf%m%ﬂ géng"‘@S? P&BF&“W%?%HPP?H ’ ?@E?ﬁ%ﬁlsegﬂ% as a
PDA (Per sonal 18 gidiglafseteeha g ariu L RbYPRONENETa LI Highhal Ynddia s1PUL
means for i nput’t?rﬁ%@t %e posi ti o’naalmi nf or‘%rat I ’onnofathe | eak portion is not
limted to thsttacedlathersty; ki tijustested iadig dsirid DhdThedgdréabla potinpoeans .

| nstead, any input neans of various types including the type for inputting

t he positi onais detechably athached tha top K the pertehleadetaeton delior bainesitippally
character entry, f exanpl.e, may,, be.enpl.oyed | n.sone.cases,,ihe

phot ogr aph rre%\‘#sls?ag’ﬁe ﬁ%% aﬁ'}hi%ﬁac?“%gleelﬁ € Br:ﬁ;’oﬁnﬁabg 5% 2peR o e as a
conmpone of j | gl 3&;‘?{; i ge . one fmg’?

carryi ngéout %@g@?@gﬁ%‘ i nvegft;? n ef“%3 %&gﬁ#g gllja%%‘?,lﬁ%@egarrp 8]%%%
construction ¢aymigicimizigayesnd 28. i nputting the positional 30 information of

the | eak portion only through the area map marki ng neans. 28 The area map
i nformation used for marking by the area map marking neans is not limted

to the photogya i jmage obt.ai ned by. 1 he phgtograph neans suych as a

gl tal canmetn 8 stee SheRatiatgs o it B B e A b Aot ke
froman i mge r age. . edi : j aodi git al.qv ile

di sk, a hard g@%@ g? ?%QHP#QQE%ggmgi?ﬁgﬁggﬁﬂﬁhﬁgﬁﬁ%?gp%?égh%@egrg&?ﬁ% nmeans
such as1p CADhépsble tormutee? fizs andtheddatsmaphed ardminaprinformditor 6put t ed
fromthe host conmputer or the Iike through wred or wrel ess comunicating
means. 10 W t(surkepémagenshdven in Figsgéfrand 16 ig sterql inrtheistorage se¢tiaari8 onal

m crophones 3 r detecting the generated ultrasonic waves in the vertexes
of the poIygoW&%§P°ﬂW§&bﬁﬁgﬁﬁﬁW25 is not linmted to the hexagon, but may be
any types of polygon. 15 The nobil e | eakage detecting device according to
the present invention may be used for detecting various fluid | eakages in a
wi de variety Aftef tigdtdas shewnas Fig. 3, dhé op&ager sdaréhddi PRakPortion beséd vessel
and fluid | eakage in val ves such as a steamtrap and a safety val ve. Al so,

t he | eaRPng fthe detaetpdbdinsisomierwave2talyes and dhe sletestionrnounda by, usdng 4heéi qui d

such as wat erpgrrtal?leltie%g(i:tgr ?g\srﬂlllé n%o%ing grLc')At\lml\éBthe searching area. When a leak

Q

portion is detected, the ultrasonic wave value detected at that leak portion
is stored in the storage section 13 of the portable detector 1 by operating the

keys 6 as noted above.

25
After the storing operation, the computing section 12 of the portable
detector 1 calls up the computing section 17 of the portable computer 2. In
response, the computing section 17 of the portable computer 2 reads the
detected ultrasonic wave value and the predetermined sensitivity related to
30 each other by a management number and stored in the storage section 13 of
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1. A nobile | eakage detecting device conprising: a mcrophone for detecting
ul trasoni c waves generated at a fluid 5 | eak portion; input nmeans for

i nputting positional infornmation of the |eak portion in a searching area
det ect ed based on output signals fromthe m crophone; photograph neans for
phot ographi ng the | eak portion; 10 display neans for indicating the
positional information inputted by the i nput nmeans and phot ographed i nmage

i nformation of the, l.eak, portion obtai ned b he phat ogr aph ns; and data
ot ocesst ng. merPrBatIE debRidty Pt ORRESE otk e SR o A il ot o
fromthe nicrophonag ROSIHALRRN ww%m_tﬂoomimgtth@dmgﬁaéén&ﬂ@ ridApbiy, Means
and phot ogr aphed i mage i nfornation obtai ned by the photograph neans on the
sane | eak porddtected 2ult¥sonty vave ealtageprbdietarmingd densitivitys adéfdatedand C ai m
1 further conprising specific-position marking nmeans for providing a mark
for 20 indi caﬁlmﬁg)fdewg@nfomcthpé«aak9@51omi1@rth9rﬁiga§am@@ﬁr@msﬂ-ayed by the

di spl ay geans showi ng t he photographed i nage informati on of the |eak
portion ©btained by the photograph nmeans, wherein the data processing neans

rel ates with 8ng ANUARI ath SHALRE o NEKRESId gk AR IR0 Sl aRg e 55K o2 DY

the mark provid specific-positio I ng ne

cor r espondi nges pitotther Aate dnpungerdenf 61 mahé ogbmputiny nsebiibie 12akeglaysied ecti ng
device as defined in Caim?2 wherein the input neans includes area map
mar ki ng nmeanscoaputing eonditignanpat kereen 52rafi the display pween il rasothowrein eak

porton o 2 BEEeSh, ShAPkY Sy e, 20 LSRRI s A 5P
10 inputted for items such as a distance, type, direction and fluid on the
computing condition input screen 52, the computing section 17 calculates
the amount of leakage of the fluid at that leak portion based on the
ultrasonic wave value detected at the leak portion and the inputted
computing conditions, and indicates the calculated amount of leakage in the

15 computing condition input screen 52.

With respect to the above-noted items, the distance means a distance of
space between a leak point and the detector 1, the type means a type of a
piping member or the like having the leak portion, the direction means a
20 detecting direction of the ultrasonic wave relative to the leak point, and the

fluid means a type of leaking fluid.

In inputting conditions on the computing condition input screen 52, when a
list indication for the type, direction and fluid is instructed by key operation
25 on the screen 52, the computing section 17 indicates a list of computing
condition data (pulldown menu) on the screen 52 for each item individually
as shown in Fig. 11. As the computing condition data corresponding to the
detected leak portion is selected from the list, the computing section 17
carries out the above-noted calculation, regarding the selected data as the

30 inputted computing conditions.
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wherein the data processing neans relates with one another and stores the
position indicated on the screen by the mark provided by the area map
mar ki ng means, as the positional information, and the output date fromthe
m crophone and phot ographed i mage i nformati on obtai ned by the 5 photograph
means on the sane | eak portion. 4. A nobile | eakage detecting device as
defined in Caim3 further conprising area map infornmation storage neans
for storing the photographed i nage information of the searching area

obtai ned by the 10 photograph neans as the area map i nformation used for
mar ki ng by t heharkempibingh@mniditieh dacnshovn iA thelistds lppefase Wehtitikingda devi ce
as defined in Cdaim1l wherein the input nmeans includes positional data

sel ecti ng neadedi¢ated aptognamgint lachd® eqraputienr24 prive| teca staiea afodetesiiogdi ng
to the detected | eak portion froma. plurality of positional. data indicated
in the di spl a9PSBHARS, tHHRFT o, the 1%95?99%%% itﬂcﬁlﬁ@a blefommitet; t h

one anot per es:t he |1 414 | data
sel ect ng m%gﬁ&é@ e epo%rfwgﬁléag%ﬁ%?ﬁg%?ﬁ%% ﬁgggﬁggﬁﬁhdg@qﬂom

t he m cr ophongn@iHer? §JrediRRhE dtotdgé BBE RN 16 6f TR peRaplet RhitfdeP?. Sl6h

phot ograph nmeans on the sane | eak portion. 6. A nobile | eakage detecting

devi ce as def datedisinewEitabla &s appropeiate bymimsian gppodidnsdnadccomiancs twitkge
means for storing the positiopal data 55 used, for data selection by the
posi tional dafBaEed the spprpheter typewt aledl pertiondodpe dededtedhy neans. 7. A
nobi | e | eakage detecting device conprising: a mcrophone for detecting

ul trasoni c waves generated at a fluid 30 |leak portion; 31

10 A function of computing an amount of leakage is provided also for the

portable detector 1 so as to carry out a calculation of an amount of leakage
when the portable computer 2 is removed from the portable detector 1 to
solely use the detector 1 for detecting the leak portion. In storing the
detected ultrasonic wave value in the storage section 13 of the portable
15 detector 1, the operator inputs computing conditions for the respective
items by operating the keys 6 while confirming the inputted data on the
display 5. Then, the computing section 12 of the portable detector 1
calculates the amount of fluid leakage based on the detected ultrasonic
wave value and the inputted computing conditions. The calculated amount
20 of leakage is indicated on the display 5 and related to the detected
ultrasonic wave value and the predetermined sensitivity based on the
management number assigned to the corresponding leak portion to be

stored in the storage section 13.

25 When the amount of leakage is calculated in the portable detector 1 as
noted above with the portable computer 2 being attached to the portable
detector 1, the computing section 17 of the portable computer 2 reads the
detected ultrasonic wave value and the predetermined sensitivity stored in
the storage section 13 of the portable detector 1 together with the calculated

30 amount of leakage. The amount of leakage calculated in the portable
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di splay neans for indicating area map informati on of a searching area; area
map mar ki ng neans for providing a mark for indicating a position of the

| eak portion in the searching area detected based on output 5 signals from
the m crophone in a screen displayed by the display neans; and data
processing nmeans for relating and storing the output data fromthe

m cr ophone and the position indicated on the screen by the mark provided by

th - , . P d
0 o 22, P08 080 U S R i B k)0

i nformation stiey ageagBdRat nimisdroddsighed tohttie 1840 tradtiew idedtB@ GftriaBbmic Mt | oNn
of the searching area obtained by photograph neans, image information of

t he sear chi ngwaveaaluek predetermimed sengtivitaraner date anidrtime of détectioni on of the
searching area taken out of an inage storage nediumas the area map

i nformati on used for marking by the area map marking neans. 9. A nobile

| eakage det eciyd ey] a | ai | | £ ur r 20, C I sing. 1 nput
nmeans forg [ anngl%%‘%ﬁr} §%§I®Sn og}a;lrgp.fggﬁiag}ro Z’I‘%léulttgégﬁeeéolrs tlﬁgﬁﬁcﬁéc{]ﬁ%
searchi ng ar eghdlelags tingubaPebrPB1t BY Rey Rpbratidadhe téAputing Sctioarhene;
and phot ograph neans for photographi ng the | eak portion, 25 wherein the

di spl ay neansdisplagaaheqebsitivnah dafornetiph dhogfr sopbed 58 wagheidismayatieen18f t he
| eak portion obtained by the photograph neans, _and wherein the data
processi ng meahshpwpdnekiggng 3nithe pastiqnad informagiondarsh seneenstheen by

the mark pr Ongs%ﬂoRXJ i&)?(ﬁ'ﬂt?o% Bthe leak portion is inputted for respective items A,
10 B and C (described as "Title A", "Title B" and "Title C" in the drawings). As
indication of the lists is instructed for the respective items A, B and C on

the positional information input screen 53 by key operation when the

information is inputted on the screen 53, the computing section 17 indicates

the list for positional data (pulldown menu) on the screen 53 for each item

15 individually as shown in Fig. 9. When the positional data for the
corresponding leak portion is selected from the list, the computing section

17 regards the selected data as the inputted positional information on the

leak portion.

20 The positional data in the list and the names of the respective items A, B
and C are prepared by utilizing the dedicated program in the host computer
24 prior to the series of detecting operations in the same manner as the
computing condition data, and stored in the storage section 18 of the
portable computer 2. Such data is rewritable as appropriate by similar
25 operations in accordance with an area to be searched or type of a leak

portion to be detected.
It is possible to use positional coordinate information of the leak portion,

and names of a factory, facility and section where the leak portion is

30 present, as the positional date in the lists.
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mar ki ng means, as the positional information, and the output date fromthe
30 m crophone and phot ographed i nage i nformati on obtai ned by the 32

phot ograph neans on the same | eak portion. 10. A nobile | eakage detecting
device as defined in CQaim9 further conprising area map information
storage neans for storing the 5 photographed i mage i nformati on of the
searchi ng area obtai ned by the photograph neans as the area map i nformation
used for marking by the area nmap nmarking nmeans. 11. A nobil e | eakage
detecting device as defined in Claim1l further 10 conprising conmputing
condi ti on dat RustheeCvheW afBAdiRation ofthoiteatnbpés DREARLET ot the@hiRCinpdst a
corresponding to the detected | eak portion from conputing condition data

i ndi cat ed on streenliSdpbyykayeaperatiandor dhp uacrerp Fdatke fcompubimgusdotignah? anount
of fluid | eakage,in the correspondi | eak portion based on the. o ut data
from the m or GBRUE SerabHRanacerenctben Ehe ESRIgY SFTech Jorn TR ohdigs on
data sel gctin n . Sa 1.1 . '

detecti ng’ dev?%re&glsf%ceﬁpilhglgawng% gf%kﬁf%%f %Jﬂ#?ﬁrel?ﬁ%ﬁegrﬁg?érégﬁh%%u?%%ée

condi tion dat gectfofir F6n ¥RARTed Pla k@b G4l MBcAOWREhH I dthaFRAMY dpatidatia used
for data selection by the conputing 20 condition data selecting neans to be
rewitabl e byeffetted fioy inehicatingl 8. positiombof thd bmkapertivat inctienimdiented erdaf i ned
in any one of d aj 1 through 12, wherein a plurality_of directional

ni cr ophones an@mpéncgm%tw 01 pecordingdoarpredatesminediprasedirsy thecapaputing

ortions of a_pgQ! ch t irecthonal n f he 1 I ve
Ir?i crophones hgé\icgmégfnﬂgﬁo%g@eesr%]g%agﬁlggdg r‘glltc(ﬁ)engatha }% %ﬁi‘%aé?% pé&?llorglh? Paggér ceis
provi dedgi nvahfllthe OferitBie tREFaLIGR BSisVeRABBinkdAMNia thd SR&IONA afdd akpON Of

t he m crophones for emtting a light beamto the common overl appi ng
portions of tirdfoxihaton bdmalshowngadigilst he

The marking operation may be an operation to indicate the position of the
leak portion by moving a pointer to that position on the display screen 19
15 through a key operation, or an operation to indicate the position of the leak
portion on the display screen 19 designed as the touch panel type by

touching that position on the screen with a pen or the like.

In a similar manner, when, after the leak portion is photographed by the
20 camera 21 attached to the portable computer 2, an indication of the
photographed image information is instructed in the data input screen 51
by key operation on the screen 51, the computing section 17 displays a
photographed image information screen 55 on the display screen 19 as
shown in Figs. 12 and 13 to indicate image information 62 of the leak
25 portion on the photographed image information screen 55. Then, when a
marking operation for indicating a specific position of the leak portion is
carried out in the indicated photographed image information 62 according
to a predetermined procedure, the computing section 17 provides a mark
Mb (a circle with the indicated position located at the center thereof in this
30 embodiment) in the indicated photographed image information 62 as shown
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m cr ophones. 30 33 14. A nobil e | eakage detecting device conprising: a
plurality of directional mcrophones for detecting ultrasonic waves
generated in a |leak portion, the m crophones being dispersedly provided in
the sane direction in vertex portions of a polygon such that 5 directional
ranges for the respective m crophones have common overl appi ng portions; and
a light source provided inwardly of the polygon as viewed from a

di recti onal di rﬁ%t'i n of the m crophones for emtting a |light beamto the
comon over | appi Ry %‘orti ons of the directional ranges of the m crophones.
10 34
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portable computer 2.

Upon completion of the series of detecting operations, a group of collected
25 data stored in the storage section 18 of the portable computer 2 is taken out
to the host computer 24 through the wired or wireless communicating
means 25 as shown in Fig. 1 in a manner similar to the writing of the
computing condition data and positional data. By utilizing the dedicated
program at the host computer 24, a report 30 (report 30 concerning each
30 leak portion including the area map information 61 with the mark Ma and
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13 of the portable detector 1 to the host computer 24 and to write various
10 data in the storage section 13 of the portable detector 1 directly from the
host computer 24.

As set forth above, in the present embodiment, the camera 21 attached to
the portable computer 2 serves as the photograph means for photographing

15 the leak portion, while the display screen 19 of the portable computer 2
serves as display means for indicating the positional information inputted
from input means and the photographed image information 62 of the leak
portion obtained by the photograph means.

20 The computing section 17 of the portable computer 2 executes a
predetermined program thereby to function as specific-position marking
means for providing the mark Mb for indicating the specific leak point on
the screen displayed by the display means for showing the photographed
image information 62 of the leak portion obtained by the photograph means.

25 The computing section also functions as area marking means for providing
the mark Ma for indicating the position of the leak portion on the screen
displayed by the display means for showing the area map information 61 of
the searching area, and further functions as positional data selecting means
for allowing the operator to select appropriate data corresponding to the

30 detected leak portion from a plurality of positional data indicated by the
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corresponding to the detected leak portion from a plurality of computing
condition data or a single computing condition data indicated by the display
means, and further function as computing means for computing an amount
of fluid leakage in the corresponding leak portion based on the output data
from the microphones and data selected by the computing condition data

selecting means on the same leak portion,

Further, the computing section 17 of the portable computer 2 executes a
predetermined program thereby to function as data processing means for
relating the output data from the microphones, photographed image
information 62 obtained by the photograph means, positional data selected
by the positional data selecting means (inputted positional information),
indicated position shown on the screen and provided with the mark Ma by
the area map marking means (inputted positional information), indicated
position shown on the screen and provided with the mark Mb by the
specific-position marking means, and amount of fluid leakage computed by

the computing means with one another to store them.

Still further, the computing section 17 of the portable computer 2 executes a
predetermined program thereby to function as area map information
storage means for storing photographed image information on the searched

area obtained by the photograph means in the storage section 18 as the
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computing condition data used for data selection by the computing

condition data selecting means in the storage section 18 to be rewritable by
the editor.

10 The host computer 24 capable of communication with the portable
computer 2 through the communicating means 25 executes a
predetermined program thereby to function as the editor for rewriting the
positional data used for data selection by the positional data selecting
means and the computing condition data used for data selection by the

15 computing condition selecting means. It is to be noted that the editor
function may be assigned to the computing section 17 of the portable

computer 2.

(Other Embodiments)
20

Next, modified embodiments of the present invention will be listed below.

The photograph means is not limited to the ordinary small digital camera,
but may be a video camcorder, a camera such as an infrared camera used
25 for scotopic photography and a camera such as an X-ray camera for
fluoroscopic photography. Further, any additional components may be
provided for the photograph means such as a flashbulb and a lighting

device for illuminating a dark leak portion.

30 In the foregoing embodiment, the portable computer 2 with the display
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M& () - sy I SHv:m‘JéPel\s/ls c&gmmumcatmg means, Alternatively, the portable computer 2 may
have both of the photograph means and display means built-in.

According to the foregoing embodiment, the collected data concerning a
plurality of leak portions accumulated and stored in the storage section 18
10 of the portable computer 2 is taken out en bloc to the host computer 24.
Instead, the collected data may be transmitted to the host computer 24 as
necessary during the serious of detecting operations by utilizing the
cellphone function or PHS function. Conversely, various data may be
transmitted from the host computer 24 to the mobile leakage detecting
15 device 100 as appropriate by utilizing the cellphone function or PHS
function. Also, the portable computer 2 may comprise a portable
information terminal such as a PDA (Personal Digital Assistance), a

cellphone or the like.

20 The input means for inputting the positional information of the leak portion
is not limited to the area map marking means and positional data input
means. Instead, any input means of various types including the type for
inputting the positional information on the leak portion as document data

by character entry, for example, may be employed.

25
In some cases, the photograph means for photographing the leak portion
may be dispensable as a component of the mobile leakage detecting device
100. As one mode of carrying out the present invention defined in Claim 7,
for example, a construction may be employed for inputting the positional
30 information of the leak portion only through the area map marking means.
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eoeod ()- means such as a digital camera. Instead, an image taken from a scanner,
5 an image taken from an image storage medium such as a compact disk, a
digital versatile disk, a hard disk or the like, or a figured image prepared by
drawing means such as a CAD system may be used. The area map
information may be inputted from the host computer or the like through
wired or wireless communicating means.
10
With respect to the arrangement of the plurality of directional microphones
3 for detecting the generated ultrasonic waves in the vertexes of the
polygon 45, the polygon 45 is not limited to the hexagon, but may be any
types of polygon.
15
The mobile leakage detecting device according to the present invention may
be used for detecting various fluid leakages in a wide variety of fields such
as fluid leakage in a pipe joint and a vessel and fluid leakage in valves such

as a steam trap and a safety valve. Also, the leaking fluid may be either a

20 gas such as steam or air, or a liquid such as water or a liquid agent.
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t 10% &8( yigrophonefqr) deteqiyng Iyégrésonic waves generated at a flui
leak postios; ()P a7h@

input means for inputting positional information of the leak
portion in a searching area detected based on output signals from the
microphone;

photograph means for photographing the leak portion;

display means for indicating the positional information inputted by
the input means and photographed image information of the leak portion
obtained by the photograph means; and

data processing means for relating with one another and storing
the output data from the microphone, positional information inputted by

the input means and photographed image information obtained by the

photograph means on the same leak portion.

2. A mobile leakage detecting device as defined in Claim 1 further
comprising specific-position marking means for providing a mark for
indicating a specific leak position on a screen displayed by the display
means showing the photographed image information of the leak portion
obtained by the photograph means, wherein the data processing means
relates with one another and stores the position indicated on the screen by
the mark provided by the specific-position marking means and the

corresponding photographed image information.

3. A mobile leakage detecting device as defined in Claim 2 wherein
the input means includes area map marking means for providing a mark
for indicating a position of the leak portion on a screen displayed by the

display means showing area map information of the searching area, and

30
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5 photograph means on the same leak portion.

4, A mobile leakage detecting device as defined in Claim 3 further
comprising area map information storage means for storing the
photographed image information of the searching area obtained by the
10 photograph means as the area map information used for marking by the

area map marking means.,

5. A mobile leakage detecting device as defined in Claim 1 wherein
the input means includes positional data selecting means for allowing the
15 operator to select data corresponding to the detected leak portion from a
plurality of positional data indicated in the display means, and wherein the
data processing means relates with one another and stores the positional
data selected by the positional data selecting means, as the positional
information, and the output data from the microphone and photographed
20 image information obtained by the photograph means on the same leak

portion.

6. A mobile leakage detecting device as defined in Claim 5 further
comprising positional data storage means for storing the positional data
25 used for data selection by the positional data selecting means to be

rewritable by editing means.
7. A mobile leakage detecting device comprising:

a microphone for detecting ultrasonic waves generated at a fluid

30 leak portion;
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0& ()- !bxnbC 1 10Mreé@%BaY )marking means for providing a mark for indicating a
position of the leak portion in the searching area detected based on output
5 signals from the microphone in a screen displayed by the display means;
and
data processing means for relating and storing the output data
from the microphone and the position indicated on the screen by the mark
provided by the area map marking means on the same leak portion.
10
8. A mobile leakage detecting device as defined in Claim 7 further
comprising area map information storage means for storing -either
photographed image information of the searching area obtained by
photograph means, image information of the searching area taken in from a
15 scanner, or image information of the searching area taken out of an image

storage medium as the area map information used for marking by the area

map marking means.

9. A mobile leakage detecting device as claimed in Claim 7 further
20 comprising:
input Iheans for inputting positional information of the leak
portion in the searching area detected based on the output signals from the
microphone; and
photograph means for photographing the leak portion,
25 wherein the display means is adapted to indicate photographed
image information of the leak portion obtained by the photograph means,
and wherein the data processing means relates and stores the
position indicated on the screen by the mark provided by the area map
marking means, as the positional information, and the output date from the

30 microphone and photographed image information obtained by the
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comprising area map information storage means for storing the
5 photographed image information of the searching area obtained by the
photograph means as the area map information used for marking by the

area map marking means.

11. A mobile leakage detecting device as defined in Claim 1 further
10 comprising computing condition data selecting means for allowing the
operator to select data corresponding to the detected leak portion from
computing condition data indicated on the display means, and computing
means for computing an amount of fluid leakage in the corresponding leak
portion based on the output data from the microphone and the data selected

15 by the computing condition data selecting means on the same leak portion.

12. A mobile leakage detecting device as defined in Claim 11 further
comprising computing condition data storage means for storing the
computing condition data used for data selection by the computing

20 condition data selecting means to be rewritable by editing means.

13. A mobile leakage detecting device defined in any one of Claims 1
through 12, wherein a plurality of directional microphones are dispersedly
provided in the same direction in vertex portions of a polygon such that

25 directional ranges for the respective microphones have common overlapping
portions, and wherein a light source is provided inwardly of the polygon as
viewed from a directional direction of the microphones for emitting a light
beam to the common overlapping portions of the directional ranges of the
microphones.
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waves generated in a leak portion, the microphones being dispersedly

provided in the same direction in vertex portions of a polygon such that
5 directional ranges for the respective microphones have common overlapping
portions; and
a light source provided inwardly of the polygon as viewed from a
directional direction of the microphones for emitting a light beam to the
common overlapping portions of the directional ranges of the microphones.
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