11 August 2005 SPEFI Cl ATI ON MBI LE LEAKAGE DETECTI NG | CF | CAL

FI ELD The present invention relates to a mobjle IeakaggE%ggg%%Fﬁgﬁhevice o
for detecting fluid | eak portions of a piping system a vessel or the like
in a ~plant or a factory. More particularly, the invention relates to a
mobi | e | eakage detecting device for detecting fluid | eak portions based on-
out put 10 signals froma nicrophone for .detecting ultrasonic waves S
gener at ed frogPEF@@L$ portions. BACKGROUND ART 15 One exanpl e of
conventional nobile [ eakage detecting device of this type conprises a

si ngl e di r ect MOBILELEAAGRDETOCTINGDEVILE! t rasoni ¢ waves gener at ed
fromfluid l.eak portions, and a display device for visually indicating, in
di gital ~or bar-graphical representation, detected ultrasonic wave data ‘

obt ai ned by ' tput signal fromthe m crophone 20 (see

Japanese Pat %&mq}g%ﬁ@ﬁb Kokai " No. Hei. 7-253377, for exanple). Wth
this conyentional detecting device, it is possible to detect, by detection
of the generated ultrasonic waves, an extrenely fine |eak porti.on which is

not det ect ablBhdyprasedtt @&bhtien dRYitES thos hbhith Nealthge! 8K R LdeiePRped ON
25 detection of a sound generated in an audible range. However, 1t can
nerely providtéedidgufivid lakoportiene affiangigihg siystekn, powtiseh obthotiltd #i ag t he
i naudi bl e generat ed liU trasoni ¢ waves whether the detected ultrasonic wave
data is visuHfRY or fyifactenn Mere, pasculpye the inyentionirelaiesota pumabieby ‘
- using .an ean e. ke, o\Dr rtiLularl it causeg the operator a
30 consi'dera%?%%o@%ﬁ%ﬁk}%g%ﬁ? nd?etﬁg'@%#ﬁ’ﬂﬁl’@ead%P°WP&ES§@r$F§|°%B‘é i ons
for 11 fgustsigfil® from a microphone for detecting ultrasonic waves generated from
' the leak portions.

BACKGROUND ART

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

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

With.this conventional deﬁecting‘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 poﬂ;ion based on

25 detection of a sound generated in an audible range. However, it can merely
.pro‘vide 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 incidentalloperations for




recording in detail a position where the detected fine | i IS
present and peripheral conditions thereof Wth respect f@K¥5ﬂ'§ggéd§2pects,
there still has been roomfor inprovenent in sinplification of the
-operations as a whole and enhancenent of operational efficiency, for the
nobi | e | eakage detecting device to be frequently used for finding fine |eak
portions successively while noving around a wi de range of searching area
where piping and devices are in a conplex arrangenent. Enbodi nents of the

pr esent rdoBvETH inQiktadPLKodiRorelh&s the! @Yot h& ek ?oﬁio‘ﬁ% 'gﬁés&ﬁtaina g)eﬂf)hetrclﬁe

entire detecting operations 1 ncluding detection of the I'eak portton and

oper at i caslitions ittkeedfalvithi fegyeet 0, thaodsriatesn@ill haatbetdeoapfir adpovahent

efficiency thereof btytbprovi ding a rational arrangenent. DI SCLOSURE OF THE
t

| NVENT! onsimpliEeationgplithe gpetatiens asspwholeondanbaggeasahofl pparetinnabpfficieney.e i s
provi de nobj | e. | eak .det.ect i devi ce. havi ir har acteristic
Peat ur o BHPPLT IR cahp RGcs BbErbeRn ety Patph HoclBbudi@ier at cd
at a flyj i i i -t 4 it L1 hakor.mat i on
of the [SSE e, PRI H0Pne sl a a0 gl R B RASH AN prd BGRETT §
from tireimhcompleaaangmeinggr aph nmeans for photographing the | eak portion

di splay neans for indicating the positional information inputted by the
i nput nmeans and phot ographed i mage information of the | eak portion

obt ai ne t he photograph neans, and, da rocessing e for | ati ng
ot h b e SR R Rep iR CHar R S METdgHioof fe
positio I ﬁgﬁﬂj | : I  RARAGE, | mege

i nfor m{:]?igﬁﬁ&%ﬁt i ggﬁt?{/lyt Ie&dgr%o%%%cﬁlggﬁk‘%g%ﬁ%ﬂ? ]ﬁgﬂ(ggﬁ%&l&de}%ﬁﬁ%ort |10n.

W t h t hihgretn nitr étthiahebnent o tB@SJFbﬂaﬁﬂ@dl dffifiendytHepsdfitsy bfm«iﬂiﬁ%@ BYiokdle i nput
2 11 August 2005 neans and the [eak portion is photographed by the

phot ogr&pmgamems thereby to record readily and precisely a position of the
detected | eak portion and peripheral conditions thereof for purposes of
conmuni cat i ng

DISCLOSURE OF THE INVENTION

According to a first aspect of the present invention, there is provided a mobile leakage

detecting device having a first characteristic feature comprising: a microphone for detecting
ultrasonic Waves generated at a fluid leak portion, 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.

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




W th repair persons and reporting to adm nistrators. Al s.p|,A,§ t Sptjgput data
fromthe mcrophone (nanely, detected ultrasonic wave data), positional
informati on inputted by the input nmeans and photographed inage information
-obt ai ned by the photograph neans are related with one another by the data
processing means to be stored. .10 Therefore, it is avoided that.the
corresponding rel ati onship between the <collected data (the output data,

i nput t ed posifkgAdlandnfier 1@k Pbriadd is %@E@%ﬁg&c}fggi g%gghgﬂggﬁ;{/}ﬁf%%ms |

becomes uncertain, thereby to store the col

efficiently. therehyety reterdateaddymaié sprietiselysy paitiak of alie dstdctiedeldahe
collected data afterwards. 15, Furthernore, the positional information

i nputted by ,tl?%”apﬂp‘cm ‘ReERbenl condiionsidesent fon awrpores cofi eorummmidasimgof t he

| eak porti-on | t he .phot ogr aph n be di spl ayed by the

di spl ay mans&@%@%?p?%‘q‘ons?f‘glrfaﬂ'ﬂf%ge%i%%@r%ﬁi tional information and
t he photgpgraphed i mage 20 information as the coll ected data, the operator
may readily confirmon the spot by the display neans whet her the inputted
positional i mlse,nthd ontpattddathhioiph thie aiiamipdidné Nagely)f dute@ba Alltr@k6nic
appropriate for grasping the position of the |eak portion and the

peri pheral cdfe idehs), tonsitimral informatdarh dnputted ebartheahypiitn meansr aods

formati on dnidiapte] WBgendorsiation gialieb b shadhdiecizah Beses Wt a o
o) e, PSSR S 89 Al i B B L, o
i2 BB g r metG on Al@refoed, Gy riammeurrm tivaf @frﬁ@gpbﬁajn%r folaérhes -bebRedd thWgust
- -collected data (the output data, inputted positional information and
* photographed image information) becomes uncertain, thereby to store the
collected data easily and efficiently. Further, the above makes it easy to
take out and use the collected data afterwérds.
| Furthermore, ‘tlhe positional infdrmation inputted by the input means and
the photographed ima_gérinformation 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
R s.pot by the display means whether the inputted positional information and
fhe photographed image information are appropriaté for grasping the
position of the leakr portion and the peripheral conditions theréof, or
whether there are any input errors énd/or improper photographjng. As a
25 . result, the proper positional information and imége information may be
stored as the collected data to allow the operator to grasp the posifion of the
~ leak portion and the peripheral conditions thereof more reliably after the
inputted positional information and photographed image information are |
stored. | | | |
- 80




Thus, the above- not ed Acor'\st_ruction makes, it possible to{pAlflﬁfSFbgFg y
achieve sinplification of the entire detecting operations ihcluding .
detection of the - leak portion and acconpanyi ng operations thereof as well

-as enhancenent of the operational efficiency. It. is preferable for the

di splay neans to indicate the positional information in the course of an
i nputting process to be nonitored and the | eak portion targeted to be
phot ogr aphed Thu$jethetiboveneted forktdictiofmhRed R dR&bIOR) fectiiel 5&9%& ed
positional information and photographed image i'nformation of tyhe | eak
portion. The ®uipldicatidn ddtthe iemtire dietertngt pparatians iMdodingdetedtivroph e,

posi ti onal rmat,i on inputted by the input neans and photographed i nage

I nf
i nfornati on oSE&IRSEHOBPIAHCCOMBRBYN sPerRtions theyedi@s welbps enhancembry t he
15 nobil e 'ea‘k’fﬁgg"ﬂ&t@?ﬁwgﬁgﬁ%ﬁg per se or a fixed device capabl e of
ata o e noDi

receiving the device. The data processing nmeans may be
of any &ype as long as it relates the collected data on the sane |eak
portion. with one another in storing the data in the nobile | eakage

det ecti ng devitds ppeferabie fartheldsflay eteanviodadicate ds plretiond infRrangion t | S
advant ageous to. use those having directionality. However, the m crophone

havijng ng. dilpdbe; oHEsg el aninp f- ﬁ@‘@?eﬁ?ﬁﬁ@r}@ JQOﬁitpmltamhahe Irfiatkrp(pfhioﬂe is

| 2 . ; ; _ 25 i oro ; \
o Al B oA BRGAREE,
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a phot aff aphilegk pertipm. of t he phot ograph neans, for exanple), whereby a
position within a predeterm ned range in 30 the directional direction of

the m crophone is photographed in a .
' The collected data including output data from the microphone, positional

information inputted by the input means and photographed image
information obtained byr 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 1t relates the collected data oh fhé same leai_k_portion with
‘one another in storing the data in the mobile leakage detecting device per
se or the fixed device. . o
20 o |
| As thg microphone, it is adxfantageous to use those having directionality.

However, the microphone having no directionality may be used.

Where a direcf:ional microphone is used, a directional direction of the

- 25 microphone and a photographi_ng direction of the photograph means should
| be substantially parallel to each othér in the same direction or should
Vintersect 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 prédetern:ﬁned range in

80 ' the directional direction of the microphone is photographed in a




11 August 2005 predeterm ned position such as the center . i spl ay
screen show ng the phot ographed inage information obtai 1n1ce)éu%"§t?¢10§0

phot ograph nmeans. Further, a mark is provided in a position of the display
means corresponding to the predeterm ned position, thereby to enable the
operator to grasp clearly and easily the specific position of |eakage

phot ographed at the predeterm ned position on the display screen show ng
the image i nformati on. An enbodi nent of the nobil e | eakage detecting device
accor di tOmtih L85 bud [ I S ure
wher ei nﬁgldén%di&{ ?%n togl%dﬁcra% fetlB I;s?teﬁ‘t gﬁgfgc%gﬁ%?%n?%g?ﬁ%?{%@g@ééeﬁge

f ur t her incagepinfos@aticap ebtiafnied -byotht tphoto graphkinaghsmEaniserf§ @makoyipgovidedainmar k f or
indicating a specific leak position on a screen displayed by the display

neans sPR$Wliangok Hie display cupaap rearesnoagimgi tof henpredeiernuned pesitiemktheisby iton
bt ai ned h t h in the d i

ot 2 neaRl b0 Sr B8} R ARRRR cal DA st BRSPS
provi deg dpleBGeRRE édsﬁioﬂq)_%' thé a3 @Qe&gsmth%%a%ér}%f&ﬂaiiﬁﬁ.pond' ng

phot ogr aphed 1 mage i nformation. th this constructi It 1's possible to
provide a mark in a proper position accurately and easily by confirmng
the image information of the | eak portion by the display neans, since the
mar k f ofinicpbpdimanh gf theenelpledpakage detgrtingoddvideigeqrdingrto theipresen inveatierr een
di spl ayed by the, display.nmeans, show ng, .the ot hed | e . information
ot “The i abessiienao BB R BYSERe o B bR eRtsHe FELP e  he
posi ti E dhﬁ&ﬁ : WeloRa: ‘ bShel - A K
_corresggﬁg?ng p gsggﬁﬁﬁﬂiéﬁ?ﬁgb &?%$§P%E%§ ﬁngémt éaggggﬂ% g%e55|g8rneans
to be sihdicetihg a sfeelfRlyal positidnoom & bere@pdisplivgad Byotheg daspayi r@edis|sfiodihgAbgust
2005 afterwards the position of the |eak portion and the peripheral
condi t i hesogrinhed omagh indorgiationeof thi deakgparpipe dblaingd &yi thephetagranh wetns, | nage
i nformatj on obt ai ned by. phot ogr aphi ng, the .|eak portion jn rat her wide
ange) Shieinft die o iR aae R B A LG MeteHBR Kidigied i SErERRY ) and
easi |y M0 hiifk $FRERER YO dpdciifc-hoREsh HRlRMPRIAT BRE N bh&phRfAS | ON

photographed image information.

With this co.nstruction, 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 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 means to be stored,

thereby to allow the operator to grasp readily




i ndicated by the mark related with the inmage infornmation , Wwhi ch
realizes the nobile | eakage detecting device that is m?gﬂg%%é%@t in
functionality and conveni ence. An enbodi nent of the nobile | eakage

-detecting device according to the present invention has a third
characteristic feature wherein, in addition to the first and second
characteristic features, the input neans includes area map marki ng neans
for providing a mark for indicating a position of the |leak portion on a
screen di spl ayed by the display neans showing area map i nformation of the
searching area, and the data processing neans relates and stores the
posi t i oattérmdidsdbepbsgiont dfehs enk portion ahth ¢henperiphgnabeordéttbnb yherdud tlamegh tep
mar ki ng nmeans,. as. the positional information, and the output date fromthe

ni cr ophBRRogARhed mses Jrivpmation (g dmpge itpmeation teiashby nhptagrmphigothegr aph

Ligigas: _ _ i _ Y e o0
o ovi doreak drRTE o ARG 07 HRBy e et e GRS Hrast thcResift 195 RRRRA pr oper
posi ti ofeads dhdteabiy BAGhEaR N oW thed fimddieidiBidatibRY thididh CAE i;g)@mohhe

specific | eak position as noted above by confirmng the area ma

i nf or maindomatedrbyt the makackhhddngith tea irhyget inéorthatiph ayd seaedk , witich ealikésethear k f or
i ndi cati ng_ the position of the leak portion is provided on the screen

di spl ay®gbiglepkage detepting devicetbatdn B hexeelient it @@cgﬂyhty #HIAGOREENISNFei n t he
searching -area. 6 11 August 2005 As a result, the position indicated by the
mark on the screen is related, as the positional information to be stored,

ith th ; ] : j ;
w ﬁn%&ﬂhéﬁ@h?ﬁerﬂ%ﬁgﬂgﬁ@gg H%%% %E&:dﬁg t"ggtﬂng gTes ntion

i nformation obtalined by t ot'ograp eak portion.

Thus, thes a thpdrchbmcterintic fehfues whedn, gii additioe adiheVirkthadpesond cHarfterisiie | eak
portion and the peripheral conditions thereof by the inmage information of
t he | eafeatybest ithen inpht meeny frcludeeared mapgnanking misansgp i prowvidingf a trhask| fenk

tion, i,n th hi Tel th Lt f the. leak ti
Choun' | FHEeGRE AR & PR REES Bh cbipaRo iV BHetendlste mfhat | on
of the sﬂo%);i']ﬁ% ﬂ?{l) aﬂgﬁ @%ﬁc])grhﬂﬁ{rﬂ of & gea?(ﬁﬁﬂé dred) Nl R $44 ﬁ&)%esiih%vﬁlgﬁs t{Ge@r €2 map

informatio
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 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 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.




stored position.indicated by the mark. In these respects,, kil sible to
realize the nobile |eakage detecting device which is M%’”“é&‘@i??@t in
functionality and conveni ence. An enbodi nent of the nobile |eakage
detecting device according to the present invention has a fourth
characteristic feature wherein, in addition to the third characteristic
feature, the device further conprises area nmap infornation storage neans
for storing the photographed image information of the searching area

obt ai nedshyrebille tROPOQESRRINIGRAGY 82 thAR G B8R AR it KILEABIs 0B pdsifiendl O

mar ki ng by the area map marking ‘'neans. Wth this construction, the operator
-may i npinforirtation made stofedy mthi tha dutput hdats &arnc Hiengiaogiaone wind| plaitogyaitied

phot ogr aph neans for photo the |l eak portion, as a result of which

o
the nuifiage iplorpalipn elained riﬁ'%n'»i?o?om@ P2t e Fams gk rartin-t hushidedevi ce
o b Bl et bR et ST ol BPRERC bR B L2 ©
easy 1 ocdanting 1RAEbINAnERNARTdnbAch 6OHE 1@&3)&6011 ROMGRGsanft Bife ohd3g | NPUL

operation per se of the inmage 7 11 August 2005 I nformation of thé searching
ar ea nathelmsgionpifi the dealbportioph tthe gedrbleng rege(nanfeby, thd ipositiot of tixelaakar chi ng
area utilizing the photograph nmeans for photographing the |eak portion
carri edpastion ROy hsERe Witk rsduged ispaje sompared svid the mega infrgmapient af thens.  An
enbodi t of. th bi l.e | eakage detectin evice accaqrding t.o the,present
“vent | Gk potsigh e RoandaaRE B8 GEPE Sianife e Hifraps friomiisn ohelh B, °C he
first tézoﬂ‘eeg,bginoﬁ R SRIEEY Ble! dark FAthieas eRRCit i PUILTIE RN RaliRChY Aftbile
positional data selecting neans for a |OV€ ng the operator to select data
cor r es pleaiciga detectingdevitetvaldtlet: heralex gedlehi iafuhctionuléty phd cadvehiened. posi ti onal
dat-a indicated in the display neans, and wherein said data processing

nmeans rel ates and stores the positional data sel ected by the positional
i nf or mat.i 0 nd th%\.out ut data

data selecting nean as .t osi t.i onal
From ¢ b APEBRGT e Buietiagn HeBe e e ST e o R Bttt BAPRYP ¢ ne
phot ogrgRh fﬂﬁﬂﬁéhﬂﬁbtirﬁﬁc?@d?&ﬁ 'vﬁn%rehﬂ?n? béd@Hon ¥ thb Fﬁimh&laﬁﬁfkﬁsﬁé' flah8 thd e
operator may input the positional I'nformation of the [eak
device further comprises area map information storage means 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 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 cost can be

- reduced. Also, the input operation per se of the image




portion easily and sinply by selecting the data correspopndin e
detected |l eak portion fromthe plurality of positional ﬁg}f\%&lsﬁlgﬁ)@at ed on

the display neans. As a result, it is possible to achieve nore effectively

-sinplification of the entire detecting operations including detection of

the | eak portion and incidental operations thereof as well as enhancenent

of the operational efficiency. An enbodi nent of the nobile | eakage

det ecting device according to the present invention has a sixth

char act giel St:c - | el ' bl : L§ C: .eristic 8
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the positional data selecting neans to be rewitable by editing neans.

Wt h t heasriedby thewpeiabon whenistartingsa semies sbdétestingfopdmtiens i ng operations, the

positional data used for data selection by the positional data selecting

nmeans is rewitable wwth an area to be searched and a type of a |eak

portion . i il4d.tat e, | " i Q .
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oper at Okiast ® fifthn¢Hakactdiitit TeaMir@BIhREIn] ROLAdISSh tPkhe iRt 8 SurthOciRaciRtiehed and

the type of the leak portion to be detected as the positional information

of the featukespthetinpy mdans inchules perifimet data stledtmpposss Mrallowing thalopaatarhe
etecting device which is nore _excellent in functignality,

nobi | e | eaka d h )
conveni @ri¥ c&&%*‘\?‘é‘??&?? ing {p thedeteqicd deakennrtion frome pymlteof pestpyal deftect i ng

devi ce I I I: a.. ent aracteristic
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information of a searching area, area map marking neans for providing a
mar k - f anfarmatiostand ghesoypmgidaiadiom die miveopheak apbplidtographed tilnegsimdoratatiog ar ea
det ect e(gq based nﬁt put signals fromthe mcrophone in a screen displayed
by the NRPEEYHY toZeanh TeRRns OB s easilopk nesiTs for  rel ating and storing
the output data fromthe m crophone and the position indicated on the

With this construction, the operator may input the positional information of the leak
portion easii_y 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 the operational efficiency.

An embodiment of the mobile leakage detecting device according to the present invention

has a sixth characteristic feature wherein, in addition to the fifth characteristic




screen by the mark provided by the area map marki ng neani én thg me | eak
portion. More particularly, simlarly to the nobile |eak b UgHst &2 ng
device having the third characteristic feature as noted above, it is
possible to provide the mark for indicating the position of the |eak
portion in a proper position accurately and easily by confirm ng the area
‘map information in the 9 11 August 2005 searching area by the display
means, since the mark is provided on the screen displayed by the display

ce the r _ n the layed by the di spl
o 11 otk i WA OB PRI P dobdluorhle AERISHRL Rl R wogiBRy, o

i nf or megatenus@f fdrh@atdl etlectiaddby ewfmmﬂao Hatanidl &ing RGNS To NRPRMFitaIEbFONS
and/or admnistrators to grasp afterwards the position of the | eak portion

in the ebtinghicany. area clearly and easily on the area map information screen
through the stored position indicated by the mark. 10 Further, the output
data fromthe m crophone and the position indicated on the screen by the

or ocessr i REAREs EAka P Ride Bl hck S BRI p-RORR, 1wl voFgh diustd! °

- cor r esppRdiandsd&liah b9nabipbsiteidean Jdnrtnghant adredaitblé Wit aibREto b data
and position indicated by the mark) becones uncertain when the device is

used i nsedahed tndhg tepepdivr labk portioh td baklefeoted Tins fanilitetes dicviepyt aperation ofr e

present in the searching gre . As % result, the collected data can be
~ stored Wpmogitional| fosmation Y|S§?ctmet g drsiiend dlatia pad yahallpsvsaths opembsHoout  and

used eaght 2t IGINRSeq R Rl btk to bb B0 R BR'GS: SARSIEN hHaR 627

ef ficiently achreve
be detected as the positional information of the leak portion. In these respects, it is possible

to realize the mobile leakage detecting device which is more excellent in functionality,

convenience and versatility.

An embodiment of the mobile leakage detecting device according to the present invention
has a seventh characteristic feature characterized by a microphone for detecting ultrasonic
waves generated at a fluid leak portion, display means for indicating area map information
of a searching area, area map marking means for providing a mark for indicating a position
of the leak portion in the searching area detected based on output 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.

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 accurately and easily by confirming the

area map information in the




sinplification of the entire detecting operations_includifﬁuggﬁgﬁ | on of
the -l eak portion and operations incidental thereto as we ancenent
of the operational efficiency. 25 In this connection, the collected data

i ncluding output data fromthe mcrophone and the position indicated by
the mark may be stored in either  the nobile | eakage detecting device per
se or. a fixed device capable of receiving the data fromthe nobile device.

D9, as it rel th
corl ect od dat SRR ER e P Ml o sineB 8 P o provided Gotior her

in storing therééd displayddhyehd Hﬁﬂﬁﬁ%@%@s %gBﬁg?eﬁgeegge\é II(EI%B ordfaticll  the _

fixed. device. An enbodinent” of -the | ea evi ce
accordi ng to irhihemeesdhning anventi on has an eighth characteristic feature
wherein, in addition to the seventh characteristic feature, this device
conprises area map information storage neans for storing either _
phot ogr aphed | I nformati f.the,searching area obtai ned by photograph
means, 5@9&%@@%&’9?’&9% %Wge@é’é‘rt}m ﬁﬁeﬁ?gﬁ’f  Bpasnist plokedy ascligner , or
i mage i nf or magdsaiorfl ]I]}‘(H’ﬂ?&ﬁﬁ{ RiqTe) t ¢ of i mage storage -
medi um as tﬂglt)ar-ea map i n orm?fgﬁggg%g%%%éﬁﬂgﬁﬁoﬁg@% ﬁgagfegarem

mar ki ng meansper¥irshatidios adaifistratérsad, grabs atiefk by tHBYosktidt br tHif1daRB0e
information of the searching area either by photographing the area by the
phot ogr aph meRpyEiont iki ¥ isearching rarge cleidymanidorasily om tthe seemngep or
taking out the.inmage inforngtion fromthe inmage, storage nedium Thus, the
i nput oper at ilBFPrﬂzfa%{c’ﬁ'eSCF?ﬁib PRED ERRattorRd RAsitiqsindicnted brighemsakcan be
sinplifigd conpared with the device for producing the area map information
which is usable for marking by the area map mar ki ng neans each through

phot ogr aph ndanshé, e otiput dets Sohethe Ricroith el APIRPASIRI PRt ek oA ofXanpl e.
This wll achieve effectively sinplification of the
' the screen by the mark on the same leak portion are related with each
- other by the data processing means to be stored. Thus, it can be avoided -
that the corresponding relationship between the collected data (the output
15 data and position indicated by the mark) bebomes uncertain when the
device is used in detecting a plurality of leak portions successively which
are present in the searching area. As a result, the collected data can be

stored efficiently and easily. The collected data can be also taken out and

used easily afterwards.

20
From this, the above-noted -construction can eﬂiciéntly achieve
simpliﬁéaiﬁon of the entire detecting operations including detection of the
leak portion and operations incidental thereto as well as enhancement of
the operational eﬂ'iciency; -

25 ,
In this connection, the collected data iﬁcluding 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 |

80 be of any type as long as it relates_ the collected data on the same leak

10




entire detecting operations as well as enhancenent of t per ational
efficiency. In using the nobil e | eakage detecting devicgﬁﬂgﬁﬂﬁgﬁ@ﬁg ei ghth
characteristic feature as noted above, a nore conveni ent nobile | eakage
detecting device may be realized if the device is capable of inputting the
i mge information of the searching area in any of the two or nore ways of
phot ogr aphi ng the area by the photograph neans, taking in the image from 11
11 August 2005 the scanner, and taking out the inmage fromthe i mage storage

medi um i i j [ETRYYIE I i i ans
ey b BHIPA G GEBRELL ST IR e Slr R0 RT AL B0

sear chi aghafieed dbtiad. ned by the photograph neans, the inmage information of
the searching area taken in fromthe scanner, or the image infornmation of
the searching area taking out of the inmage storage nediumto the area map

i nf ormati on,st.or age ans... nication.li.nes such as,the |Internet my

2l 5o be e IHE R TE B OH RTRRE R HE B e Rt e PRSTThG 0P oo
accor di R b didhfh RhesEitisdd eIk Wherli® ift Altfoll G AHAGhEEh St FadaRliY" @
wherein, in addition to the first to elighth characteristic eatures, the
devi ce featups,i thiss deQdepedbinpPses oaredd tohapn irdfaintatival &6iapd gnémdantsr fseringl tichst ng t he
operator to select data corresponding to the detected | eak portion from
conput i Phptegsariied igrege dafosmpiteli ohthed searching arfiaseiitaipedibarhotegnaphc mepes i ng
means for conputin amount. of fluid |eakage in the coryrespondi ng | eak
Bor t | oS OBRE RO IhE SRAhing arep (2R EFomhp SFERD 6 LRAEF Pl act ed
by the s I 4 I i rtion.
Wih ¢S e aR BB oA of Gl ShokB ol TS e fhop IORAEALBE" | 1

fluid | akagang by tirack heglnapdnd ineimsobt ai ned by cal cul ati on through the
conputing neans, a degree of progress of |eakage, urgency for repair, and
an econom c | oss and/or influences upon the associated facilities

resul ti {’Wthftflig rgo%lsr%r%citi(lnllj,ithe !)];?eer‘gtgig r%’ay \{W]_Jlu% &ech%ggg 1-in oref\rle%e(")il%rfr’;?lens%grc inrépzlrga
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 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.

In using the mobile leakage detecting device having the eighth characteristic feature as
noted above, a more convenient mobile lealgage 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 photographing the area by the photograph means, taking in the image

from

11




by finding the | eak portion through detection of ultrason ¢ wa In this
respect, the nobile | eakage detecting device which is nﬂfréu%ﬂ?gg@sent hi
functionality and convenience may be realized. 12 11 August 2005 Furt her,
the operator may easily input the conputing conditions sinply by selecting
the data corresponding to the detected | eak portion fromthe plural
conputing condition data or a single conputing condition datum i ndicated
by the display nmeans, This will achieve effectively sinplification of the
entire HWesemehgnd aking qub e image Gramthe dvegetiorage Wedifle | eak  portion and
operations incidental thereto while providing excellent functionality and
convenience in determning the nature of the fluid | eakage as noted above.
An enbog RO boffectifle ME Wited ¥R KASReHdelorahhNtatiigUhemsansPbeicipidRdioe
present invention has a tenth characteristic feature wherein, i'n addition
t o the tramnhit ¢chaphotograpbéd dmbgatinfoenatidre of dbw i searchingparies esbtaine byi the
condition data storage neans for storing the _conputing. condition data used
for datBhalegraph meansyfheimage infpmatiog fdhe seareling aiea taken de fiopythesspct,o  pe

rewitabl e by editing. . neans. With.this nstructi.on. prior to the series of
ot ect | Holis eas inaraPRa? ds.s¥hteing el R SRS oBede " S ecv i on
by the gemped hidg ifRRAAEIPRABE InsiRs. ECLMARNITRANS 1ihs& fRW4stBO e hiayan area
to be searched and a type of 'a |l eak portion to be detected. This
facilitabebe tifikzedi nput operation of the conputing conditions by selecting
the conputing condition data, and yet allows the operator to input the
conditions required for the area to be searched and the type of the |eak

ti t det d . tir adi ti f ti. .h
AIRANEN RS HE N W TR R e R
of fluighsd ﬁﬁa‘ﬂ?‘glli‘arhfteﬁétéofeétﬂfer FRSER: id RddiNGs % E}%Sigx%ﬂso's ﬁigqu& erRpsRtPl e to

realize the nobile | eakage detecting device whic e excellent in
funct i ofeatuirésy thecduvic@doipeigesadtinpiging abhditiby dathIelbttifitimiesis 0@Howing 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 aﬁd the data selected by the computing condition data selecting means on the

same leak portion.

With this construction, the operator may determine, by the amount of the fluid leakage in
each Ieak portion obtained by calculation through the 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 hi functionality and convenience

may be realized.

12




According to a second aspect of the present invention, there i vi ded a
nobi | e | eakage detecting device having an el eventh chargﬁﬁg?Fggﬁg?feature
conprising: a plurality of directional mcrophones for detecting

ul trasoni c waves generated in a | eak portion, the m crophones being

di spersedly provided in the sanme direction in vertex portions of a polygon
such that directional ranges for the respective m crophones may have conmon
over l-appi ng portions, and a |light source provided inwardly of the polygon
as vie 0 : : e 7 ng a

| i ght ﬁ§§ﬁ$%bﬁ%ﬁ) %%ﬁﬁ@%QQ%%QE?@ggﬁﬁgﬂb rP% EgH%PB%ﬁe ?fg g%%ﬁ%kgggnges of
the m casphoresponddhi b thbidsteced $dakytticniroth e plugicolpaing condiriohtdall@ to the
| eak portion to be detected based on the output signals fromthe plurality
of di r egtsingigalcompetingppndétion Jitum, indiveted phar theodisplay mednsalThiy wills achigvg
confirmthe point jrradiated by. the |ight beamas.the portion e

et ect obtoSvaS Sinelificafon B ie.gire Serits sneeicaneropus Brtetedcet B ok

out put- si | 5. 4f : 1.0 L0 i rtion
based ob"fRa i SRS Botfeflal (hElo”RARR Tl L R Y B T on
of the dawiesiendtavidegrifiengihe hophostte a0/ (bikabé as Saed siveor enmitting the

| ight beamto shift the directional direction of the plural mcrophones.
As a result, the operator may detect the | eak portion efficiently and

easily ,conpar,ed w t he device for detecting the |le ortiaon only based
on the TP G aF the mewfrlenEen Beabrt fodce Fobihe © in Bt Y Shods "t he

| eak pog td I [ ! > Wt 7] . f.at
£k P PRI KauRathL h LR R S

det ect edevi@akompidch | IMpuBng eodditRdnCARRstothESd dleafPBbr GBI Othe Conipueing €ak
portion by viewng the point irradiated by the |light beam or a nethod of
phot ogr eqditing dateeusedtfecdate sélectionduy the computing coralitiwi data selectttiganemsiby t he

| i ght beam by th qt ogr aph means. 14 11 August 2005 Moreover, the
pIurali??“%?%ﬂh?gﬁggﬂﬂﬁﬂ“ﬂﬁkrophones are dispersedly provided in the same
direction in the vertex portions of the polygon such that the

With this construction, prior to the series of detecting operations, the computing condition
. data used for data selection by the computing condition data selecting means is rewritable.
with an arezi 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 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.
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directional ranges for the respective m crophones may hayg,t he E?me
over |l appi ng portions, and the light source is provided i%ﬁﬁ?%ﬁ/ﬁg the 5

pol ygon as viewed fromthe directional direction of the m crophones for
-emtting the light beamto the conmmon overl apping portions (nanmely, the
portions having the highest sensitivity in detecting ultrasonic waves by
the plural mcrophones) of the directional ranges of the m crophones. This
will effectively increase the, correspondi ng accuracy between the |eak

por t i onAt€ordatgeotacdcmasasgectofitiepresdn iiveatigmaharefis provided gahobidd leakageophones
(nanely, the portion where the ultrasonic wave val ues detected by the

pl ural ~ defpeigpAdYies hayiaeaan glayentk) champtertsicpisatire jcoppaistnged lralis ofi ght
beam This. can more effectively pronmote sinplification qf ,detectign of the
Peak pobPTaisabamrterhatier i dsifostrent ittt Hakl erefied it e druboios 5 ¢ ne

|1 ght baachaRortetRthg disp@RANE prdvidid ihihe sabBEHARAYE 1A VeRlx GRGbALEE 1RON MRY
effectively achieve™ sinplification of the entire detecting operations

i ncl udi pglygen auth drat directionall raagespfartthe nespecdive pricaiphoms maychate rbainonher et o

as well as enhancenent of 20 the operational efijciency. Wen the device
havi ng eYelagpiaggattions,and adighbsaused providad imeandly ¢lkibg pohygen @B iviRir9doliomi t h any

of the first .to,tent C acteristic f.eatures as,.ngted above

o rpl 11 it Efilion it e T be Ry Ittt nuB BFeh RO NG FRRRB ¢ he
oper at i w@iagghg ?Shﬁﬂgﬁfﬂi%ﬂi@@ti&ﬁmaﬁg@sdoftﬁ'&‘&ﬁbr&‘iﬂ{o?xe@ fectively. 25 The

pl ural m crophones dispersedly provided in the vertex portions of the

polygon in the sane direction are not necessarily arranged strictly in
parall el as |ong as the common overl appi ng ggrtions are produced in the

~di r ect i Bt thisznegetsuctipnt the lightchegphis sasttable t g deakaartiomtocheositentrsl baggd be 30

i neli negn ﬁa%%%‘{‘ﬂh g1g{1£]\é\%rogr{ the %iur%ﬁ%’? Eig'l:c}{ional microphones. Thus, the operator may
clearly visually confirm the point irradiated by the light beam as the portion to be detected

- at that point thereby to find the leak portion based on the output signals from the plural
microphones in detecting the leak portion based on the output signals from the
microphones while changing a position of the device having the microphones and light

source for emitting tﬁe light beam to shift the directional direction of the plural
microphones. As a result, the operator may detect the leak portion efficiently and easily

compared with the device for detecting the leak portion only based on the output signals

from the microphones.

Further, the position of the leak portion is precisely and easily recorded by 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.

14




15 11 August 2005 In dispersedly providing the plural ni phongs_in the
vert ex rpgrt lons of the _Bol ygon and-providing the |ight ﬁ_)gﬁ%%ﬁt?ﬁ%rdl_y of
the polygon for -emtting the |ight beam it is preferable to arrange ftrhe
m crophones at vertex portions of a regular polygon and arrange the |ight
source adjacent the center of gravity of the regular polygon as viewed -
fromthe directional direction of the m crophones. However, the

arr angement e el t ks.not limted.to this.form .10 BR| EF
DESCR! PTI ON %"#&E’ﬁ%&%ﬁ%@]ﬁ? é’f direghional Tyrqniipngs agrtiseersadloprvidedons;
Fig. 2 shows ja genglithé @irdcbn 48 HBE ek &%F "the Whlyeoh ShehPthat,
pe?spect Ive vli ew of a gl\‘/i ceI;1 Fig. 4 1s gn. en gggegcﬁ%%ﬁo%ca por-t‘glgl e
detector at alirerdionehdarigest foerthofrespédyiveSmidopitorRRl by dthvéi S Sfmiddd
portable detector at a front end thereof; Fig. 6 shows a condition of
directional roYRHEBpPIng-pgrtionss pas the dight sowsce is amowided 2imvirdly 8fsthews a

. . o ; tion . Fo s, f
hput ti . podioltdin s Ffwrd i she' @retionsl dseko c&ﬁxs%ﬁqr%‘pﬁq?xﬁ%ﬁ%ﬁ ng

[ 1) : hEl ] ing ¢ ation
cal cul a1 1N @Rl B8 ighE hamldo SROYMACACHERZL M LARUEL AR
i nf or mati on; pozGols havihg thbthighaat sensEvity ielidenicting WHHakaaE ¥ReE by mege

information; Fig. 14 shows a screen indicating an area map; Fig: 15 shows.
a screen i ndirdexd! mgicsephones) ofthe directional ranges of the microphones. This will

effectively increase the. corresponding accuracy between the leak portion

- .10 detected based on the output signals from the plural microphones (namely,
| the portion where the ultrasonic wave values detected by the plural
microphones are at a peak) and the point irradiated by the light beam. This
can more effectively promote simplification of detection of the leak portion
- and simplification of recording the position utilizing the light beamn as noted

15 above. | |

From this, the above-noted construction may effectively achieve
éimpliﬁcétion of the entire detecting operations including detection of the

_ leak portion and operations incidental thereto as well as enhancement of .
20 the 6perational efficiency. When the device having the eleventh
characteristic feature is used in combination with any of the first to tenth
' characteristic features as noted aboye, sinip]jﬁcation of the entire detecting
operations and enhancement of the operational efficiency may be achieved

much. more effectively.

25
| - The plural microphones dispersedly provided in the vertex portions of the
polygon in the same 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 fﬁicrophone may be
30 inclined somewhat inwardly or outwardly. |
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Fig. 16 shows a report; and Fig. 17 is a bl ock diagran1o& %he ?2 6§e. 30 16
11 August 2005 BEST MODE FOR CARRYI NG OUT THE | NVENTI ON ALY é o Figs.
1 and 2, nuneral 100 denotes a nobil-e | eakage detecting device including a
gun-1like portable 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 portable detector 1 has at a front end thereof directional

m crophones 3 for detecting ultrasonic waves generated at a fluid |eak
portion and.a light source 4 for emtting a |light beam and at 10 a rear

end .t hereof aggl ndi gal | : | {rasonj ¢ _wave,.val ues |
(specifically, %ﬁ%ﬁﬁ@%‘?g@% dg@gﬁgﬁ&%&ﬁ&%ﬁ(}% %%Vgg}f ploﬁh?}}fr 9€r aphi c -
represent ati otheapalygowidral prendegethealight soatd MAvArals ok W4 Hlyddie thort abl e
detector 1 also _has an earphone 7 connected thereto foor out put¥| ng

det ection sotmtisingaihe hﬁhé beam ribnis prefedahle dpearrahge ahonhirrophuars 45 As

the diregtional ,mcrophones 3, 'crciphones havi ng directionali téi@
t hensel v&s, oYK PYHOBA Y Belyeen and arrangegihe Jighti sounee adisoentr
menbers aroung,. NSt ion be used, .20 As illustrated in
Fig. 17, thenlglgracteggi e o%? gg?o#ﬁe?n@ﬁ%é?ﬂ%x%@ﬁp‘ﬂ?wﬁ%ﬁoﬁgﬁ? gire OIP%r :

i ndi cating dediésdiiod ofithe a8iPighonRY SHYREHSS I at B8 -6 n

i nputted signals outputted frlglm the m crophones Sggﬁggtgﬁt%ﬁe%g%%% er
section 8, a ifinot Emiteddpithis forma wave detecting section 10 and a rectifier

section 11 and also for outputting the detection sounds nade 25 audible to
t he earphone 7, and a storage section 13 for storing various data.

10 BRIEF DESCRIPTION OF THE DRAWINGS
Fig. 1 shows a flow of detecting operations;
Fig. 2 shows a condition for detecting a leak portion;
Fig. 3 is a perspective view of a device;
Fig. 4 is an enlarged view of a portable detector at a rear end
15  thereof; _
- Fig. 5is an enlarged view of the portable detector at a front end
_thereof: -
Fig. 6 shows a condition of djrecﬁonal ranges;
Fig. 7 shows a data inptit screen; _
20 - Fig. 8 shows a screen for inputting poesitional 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 mdicatiilg 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 B
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As shown in Figs. 5 and 6, a plurality of mcrophones 3 di edly.
provided in the same direction in vertex positions of a f{e‘gﬁfﬁﬁfgﬁﬁygon 45
(a -regular hexagon in this enbodi ment) such that directional ranges 40 of -
.the 30 m crophones may have common overl appi ng portions 41. On the other
hand, 17 11 August 2005 the |light source 4 for emtting a light beamis
provided at the center of gravity of the regular polygon 45 as viewed from
a directional ,di, | : 1.GL.O nes such that the light beamis .
emitted to t E@ﬁ%ﬁé@@%@é&&WMNﬂ@M rectional ranges 40
of the m crophones. Thus, as shown in Fig. 2, the operator, in locating a
| eak position based on detected ultrasonic wave val ues outputted and
det ecti on souRe&rmMhi It@m%ga, NP2t i i :

portabl e detector 1gto shift the m&??ﬁ%?ﬁgrﬁﬁogsréegﬁ}gﬁqo a%ﬁgle%&g@gghones
3, may obser véevies incliding adjuatliike hyrtablbeletdotirt 1 hettng b9 ach&iardoynim@ny, sual |y
confirm earc%ﬁiiposig ons at one 10@(§)oi nt after another, thereby to find
a | eak pdsiti¥yH 2BPFR Leoqw%vaaaf@ph thdhespontable detegtordamel y, a degree of
signal anplification in the anplifier section 8) my be determ ned and
varied by operating the keys 6. The sensitivity determ ned is indicated on
the di splay 14 §i 4k i Ve Vv By
operating the keydséﬁ%ébe\hq% %123 %ggkggggﬁog%b?%%%t ectgg}&@ta%ea ?8#%3%’.‘1@
section 12 r dhates dﬁﬂwtiomﬁltmim«‘imiMeWﬁrmtm@ma%ﬁc%a¢£%%%eaort ion

as output data fromthe mcrophones at the |eak portion to the deternined
sensitivity #tafuidleakportign and pilightgourceffoagerithing alighé beams agded t o t he

| eak p ion, and 2 tores the value in the orage.section 13 along with
tho ders) m ndtf oAt st tBrGol S diiing P 4 mdicabiig Etscied BT eumICHp Vo ¥oluRE 2
smal | openi ngsgeif QUFEdodld Bressures of detected ultrasonic waves) in bar-graphic

' representation and digital representation, and various keys 6. The portable

detector 1 also has an earphone 7 connected thereto for outputting detection
sounds made audible from the detected ultrasonic waves. | |

15 |
As the directional microphones | 3, microphones having djrecfionality
themselves, or microphon_es ‘having directionality by providing tubular

members around a sound-sensitive portion may be used.

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 set’:tidn 9, a wave detecting section 10 and a
rectifier section 11 and also for oﬁi:putting 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 8 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,

17




di stal end thereof. Wen a possible |eak portion is deteg@gd i%@xfap 14 is
25 attached to the front end of the portable detector 1 %%B ate to
increase the-directionality of the plural® mcrophones 3 as. a whole. Then
the detector is noved close to the |eak 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-like manner. As 18

' ' ' . ' d Q\, ul ' ves
dotecting conthd REht BRERE st Fidfoe Riabbroasmm dnarorided ot (B bR of he
l'i ght beam aréra‘iffiﬁye@&@ re@ﬂla?‘%i‘y%o@l%f&‘%%i&vedr B?’Ep 8r(§.§e%|ti§n§f @%ﬁé@% [231‘; cen

i ncludes a conputing section 17/,”a storage section
19, various kehes nZiorophodes stioh! thati thed &ilght BN i8 lemAtdP b Iﬂﬁgo‘ﬁt 0, as
illustrated in Figs. 1 and 17. The portable conputer 2 is detachabl -

“attached to aovYesierping pertiens: 4blof thetdivechional ranges 40 sf tthe naickyphoadiust abl e
and is al so

attachi I . 22, capabl e of 10 communi cation
;[/\Ilh[ ﬁ‘u? Eeggoﬁ ﬁ%la(%%hg'ﬁ%nﬁl& ﬁr Ek?g?PW’F‘E’dublocﬁﬁﬁélaeI@@: peditienrhasediong means
. d | Wl i n I r{ . of. an ar i n.
Factory o a Cpaed CBEBoh) weie PALED BTHET b dridtiodosiont #hih ¢ ached
to the 15 pordhablgiheadirastion drithe FonfBAd bP ek pﬁé@%gﬁ%ﬁ& f{oe@ﬁmg.ei T the

information 61 (such as inmages shown in Figs. i's store

storage sect i Grecti®nabdire¢tiomafithamhieraphopes 8y may obsteve gohvétk irradiAbewy i n
Fig. 2, the operatar searchels‘:il | eak portion based on 20 the detected
ul trasonic Neltt heara 19 ¢ Y épdctiseally somiaan eandiedgpasifdonzoat @bke

det ect ofg 1;@‘%‘?%5%9%tﬁélogﬂ&eéﬁ%ﬁﬁ@{ag@%@&% .ea. Wen a leak portion .i S

det ect ed, rasoni c Wave v Bhat | eak portion

Ultrasonic wave detéci_:ihg sensitivity (namely, a degree of signal
amplification 1n the amplifier section 8) may be detefmined 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 porﬁon.is detected, thelcomputing 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 6pem’ng 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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Is stored in the storage section 13 of the portable dete r 1 operating
the * keys 6 as noted agove. 25 After the storing operatiﬁtgu@ﬁﬁgﬁgﬁputing '
section 12 of the portable detector 1 calls up the conputing. section 17
of the portable conputer 2. In response, the conputing section 17 of the
portabl e conputer 2 reads the detected ultrasonic wave val ue and the
predeterm ned sensitivity related to 30 each other by a managenent nunber

and stored ing,the stora ction 13 19 11 August 2005 t he portable
detector 1, aﬂﬂaﬂ‘?‘g?ﬁ% eléigﬁm&fs@%@ﬁr%ﬂmﬁﬁmwdﬁWOW%n 19
as illustrateg 4 ' 7 OFRdl A 1 r detecte

ul trasonic Wa%eés\?aa t%?dbpg\get erﬁé@"éﬁ%’f%’@%ﬁ%&‘ gﬁ%g e fef?ée‘ﬂf

det ection on threugktke Regd6.0on in the data i nput screen 51. As a cal cul ation
of an amount of |eakage is instructed by operating the keys 6 on the data
I nput screen 51, the conputing section 17 displays a conputing condition

| nput sc ~on t n 19 as shown in Figs. 10 and 11. \Wen

een di spl ay _scr.e | .
conput i né con ?PB#@Q&F%‘@R%QRI‘QH%? greompatingosection ¥ cd stayage segtipnsuch as
a di stance, type, fl t a luid on t C ut i cqngdi tion input
'scria:n 52, th%g)’c%r%é&{ll gslc%%{:lt%n‘;aftfl)lucsag%‘{ﬁ gﬁ’e@“ {giﬁmﬁﬂg@ﬁ’?‘aﬁf’aﬁn@ﬁ% 2 of
the fluid at dtpathabbethcretol hoMludREd SFIRCT Akl FRIBRErUBNSootRbiE 0! eC! ed
ndi

at the leak portion and the inputted conputing co I ons, and I ndicates
t he cal cul at éd detachablatthelmddaipen itop thehe partablerdatédtagl ¢0 e gositiorallyut

screen 52. Wéﬂ respec to_the above-noted itens, the distance neans a
di stance of il t%%‘@-l@ha e gktasBing elergenth @2 candttior alsp camably pef neans

a type a- pinRi.ng: er..orthe i ayi he | eak portion, .the
dir 56/2 Ci g‘% macﬁglﬂgﬂglcgﬁgg with' the porl;a%ie Aot 1 ﬁ]rougafh ed or wireless
- communicating means 23.

In a detecting operation, a searching area (part of an area in a factory or a

plant, for example) is photographed by the camera 21 attached to the

15 | portable computer 2 first, and then photographed area map .informaj:ion 61

| (such as imagéé shown in Figs. 14 and 15) is stored in the storage section 18

of the portable computer 2.

After that, as shown in Fig. 2, the operator searches a Jeak portion based on
20 . the detected ultrasonic wave values and the detection sounds by using the
portable detector 1 while moving around the searching area. When a leak
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 secﬁon 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 sené.itivity related to
30 each other by a management number and stored in the storage section 13 of
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20 detecting direction of the ultrasonic wave relative tﬂ he Ig@k poi nt,
and*the fluid neans a type of leaking fluid. In inputti bL‘EQ}ﬁH' #%ns on

t he conputing 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 conputing section 17 indicates a |list of conputing. condition data
(pul l down nenu) on the screen 52 for each itemindividually as shown in
Fig. 11. As t ta corresponding to the detected

Ut > on. d
| eak portion ﬁ’see Ig‘%?%ﬂ?lé]ggﬁ%n iﬂ@oa%sg aysidateomput sergen &dt erothel displagr ri es
t th b 5 0 1,01, ; [ t.h ted data .as the 30
ioﬁput_t 2dacg\r/rgsuc?‘?éﬁgqgg%§d%%%ﬁazﬂ{ Lﬁgﬁ%cﬁé%ﬁ‘%gm%ﬁﬂ%gn Gt i on

data shown i nddtbeedl iltrastnier WA 8A1EY, prelbictiniged seﬂﬁﬁbﬁgtﬁﬁl RaR9R I n a

host conputer 24 prior to a series of detecting operatidns, transmtted
from t he hosttimemfdetection ondhe heakpportiahlie the datsd put Bcrebn dagh wi red or

wi rel ess_conmmuni cati ng nmeans 25 as shown in Fig. 1, and then stored in the
st or age Section 18 of the portabl e conputer- 2. Such data is rewitable as

appropriate b L] A% 0P tions insaccordance wi,th, an area to be

sear ched or 'tﬁyspé C%ﬁfhgaqogla%%o??%ﬂé {)%c}e a%fe’?é’&ﬁ%ﬁ‘?te@@y RPETRHEE é:}?lﬁefy 8
conputing an gplihe AatheplREC sérdeR! BV ; r dgt ect or
1 so as to carry out a cal cul atsi 0?1 of ’aﬁ%ﬁo%@ngg Féeég‘%gggq aﬁg%a%ﬁshg
portabl e conmotputihg enditimy aepitrserednns2 parthahlieplde selear19las Showalig! Y use
the detector 1 for detecting the |eak portion. In storing the detected

ul trasoni ¢ wa8svaf ynd Ll hWhepoeagpuling tqopditigisobnt the ikt abitéorl Brdet ect or

oper at i 151 netRayRE G0 PR SUHR b Giskenie: gtk Eeetiohabon TG omitBpl ay .
Then, the comggtipbmgSamidiith hemft! scrfish BYY H?eblzcﬁnﬁi&tt.lﬁg t8&tich 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 abovenoted 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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cal cul ates the anount of fluid | eakage based on the dete$£§d ultrasonic
wave val ue and the inputted conputing conditions. The cal Haust 498 ount 20
of |l eakage is indicated on the display 5 and related to the detected
ultrasoni ¢ wave val'ue and the predeterm ned sensitivity based on the
managenent nunber assigned to the corresponding | eak portion to be stored
in the storage section 13. 25 When the anount of |eakage is calculated in
the portable detector 1 as noted above with the portable conputer 2 being
attached to the portable detector 1, the conputing section 17 of the

ortable co I . d cted ul.trasqoni ¢ wave value and the

Bredet erm nggﬂslgﬁgl :ilw cog][r&gtrl%rlhﬁ%ﬁa Sﬁ%‘?’é’?&ﬁﬁ@]@ﬁ%@%‘%ﬁ‘e @Yd%‘i]rltlﬁggp?ort?bl ?
detector 1 togeatibged Wiobrddie; 4 anpunt o
| eakage cal cul ated i \rllpt Elé polrlfgbll%egtgéf%%&%ﬂg%gpﬂ%gé Acggrr%%?g’rf dfr']‘%crm}fet ect or

1 i s indicat eepepations toatsanitiedifrora the &osicbnahtBg 2104 the pé}fealﬁla@ag@ggéﬁ

nunber agsigned to the |eak portion, detected ultrasonic wave v .
- predet erth ned§§ 20 Vired ofreiraless communieating meane &5 anshoteiniFigi tat i on

of a position hofor,mat i on i nput screen is instruct on the data_input
screen 51 by %{e{%/{"ﬁc:eﬁleﬁgf ‘?‘%H’ ﬂ?%gtoﬁlﬁp%ﬁcﬁﬂﬂ @e@{ﬁ’é@oﬁ% QIreprutes 3. I{"émhh _
posi tional i Q518 FERFithRR a;g%ir ? hing gl Ay screenk9 as.shown in
Figs. 8 and 9. On the &lgli 'thitso Sﬁ?%fbn‘g I on i%‘ﬁugﬁg%sf&ﬁc@é‘,hanﬁ?o‘g} i onal

i nformation am atea todelseprohedon tipe dilehkRdriieh td FSAQELiMe itens A 10 B
and C (described as "Title A", "Title B'" and "Title C" in the drawi ngs). As
I ndication of the lists is instructed for the respective itens A, B and -C

on th ositjaonal .infarmation input screepn 53 by key operation when the
i nf or mal (IPOI’] i qﬁﬁf‘)tﬂﬂr{é) Nelaet, Eﬁe%‘ﬁo‘ﬁ@'i of heakaghyigt presidedcalserfon the

tndicates U gk abibioRd8d hOBRLarF bt GRUHMT HPAY hdiink B 1RSS5
: 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 conditioﬁs. 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 td be

stored in the storage séction 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 pfe_determined sensitivity stored 1n
the storage section 13 of the portable detector 1 together with the calculated

30  amount of leakage. The. axﬁount of leakage calculated in the portable
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i-ndi vidually as shown in Fig. 9. Wwen the positional a for the _ _
ggrr'espondi ng I>/eak portion is selected fromthe list, thﬂ’aé‘éﬂfﬁggq’% section -
17 regards the sel ected data as the inputted positional information on the
| eak 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
programin the host conputer 24 prior to the series of detecting

operations in a ner as_the conputing condition data, and stored
"RCthe st or agEa B gro B AR or s ?&tgg%g"% rgfﬁ%\ bt o,
rewitabl e asg b tli%n?d "

area to be sealfééﬁ{aﬁﬁgrﬁtte;ﬁ/pe 0 egTaiggng ~por Fon%lgg ]Btéo%ﬁgeﬁ‘gﬁ. qrftsqnéc ;
possible to uwaveaaldei,prmlet&@ﬁhdd@ﬁﬁﬁbﬂ&%ﬂ%‘t&ﬁn&&iﬁ%@f ddsdigprtion, and -
nanes of a factory, facility and section where the |eak portionis 30

nt, as the positional date in the lists. .22 11 August 2005 Further,
Shon ar o : I nstructed-on the data i nput screen

when an kndi ion. of the area map is. .
51eby ke§ opgﬁg}epoﬂl%b??t‘coﬁegé% rpé’élﬁﬁ’gﬂf infrgmatap depwysgeen o nstructddspl ays an
area map scregp J4tPn ﬁ‘fsgi'e% | 3y ]@;r ee?n 19 snshg‘\a/m in Figs. 14 ?;rg?d 15 to
i ndi cate the area map ‘Bn SFresti Oh 1 o?%‘?f 1 i s‘ioﬂ?%ﬁg‘ SEE9y %LB on
the area map displags thd poditigfal Mﬁiﬁ‘&h@ddﬁﬁﬁuﬁgc&@ﬁr@tﬁf’fhé &igpﬁzt&fs%%e%qQ or
indicating a position of the |eak portion in th-e I'n |f:ate area map
information 63 shaoon dn digs.B anddedht Srapostionlondshniior HHHuE ARk
section 17 provides.a mark Ma (a circle with the indicated position |ocated
10 at the cerﬁoéimqq?éﬁ%%gmﬁﬂo{l Hpsthéh?éfcﬂmil)ls imputtast ﬁ;OpmSQachﬂ:enﬁ Arap
i nf or magg on L gl Al b8, Ki ng,, rati o y he a
oper at i %)(?1 toquﬁglac(glt&ge tég%gésig{‘ﬁ%%&oﬁt@ and "fitfe & mﬁlen&awmgs)- 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 thé 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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| eak portion by nobving a pointer to that position on the, display screen 19
15 t'hrough a key operation, or an operation to indicate ?ﬂé”%ﬁ%%?@%n of the

| eak 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
simlar manner, when, after the |eak portion is photographed by the 20
canera 21 attached to the portable conputer 2, an indication of the

phot ographed image information is instructed in the data input screen 51
by key operation on the screen 51, the conputing section 17 displays a

phot ogr aphed FapgRr] Whes BRthARaE LB ChHeeiLtE 9,85, Shown

~in Figs. 12 and 1_3rto I ndi cat e i%ggfﬁeg%gg%%ﬁgsnﬂggggﬁéﬂ[@e@eeea%aﬂ'gsg%rtion_

on the phot ogsapéredl hpdey opanatiohi e therseeen551, e dompPhifiigseciBh kI

operation for jnﬂi@cati ng a specific position of the |eak portion is

carried out | fisplaysiangares:map sasendihon dhe dirplay sareen il ksaho6? cFigsdi ng

to a predeterm ne cedure he conputing section 17 provides a mark M

(a ci rc|§ Wi t@%ﬁ‘gﬁ (l,%‘!lﬁg?jﬂep .ﬂeaﬂﬁwaa Fgration B stEisddn theestevage n thi s

30 enbodi ment Jeckignt | PR ' Lnformati on 62 as shown
S 190 BB S5\ B Pher 905 b On8HEPL BBralful B on

23 11 August 2005 in Fig. e 1rnp aper

the respect | veffebd:omsinticatinlg! 9 yokitoh GThRdLER pAPAYS in (e iRERRIT AaseCt i on
17 relates the detected wultrasonic wave val ue, predeterm ned sensitivity,

amount of | edRagdnfogmesiondicaccondingto deredetenmined mpotedede, fths ichinpasing
VT M T
i nf or magghon I §q i ndi the mark Mo.,in,the indicated

i mage i ]ﬁ?or rraa%ti 81?1@%59%? %lhégg?feg}g t%g%f\elg%bno %ﬁtﬂl 3ﬁ‘é Wﬁ%‘r PeRYaBn t he
managenent ndﬁﬁﬁmm@n@sﬁcﬁvﬁﬁﬁﬂg‘?ﬁﬁ

The maﬂdng 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 Vthe 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 ipformation'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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ortion, and stored in the storage section 18. Mre partjcul arl when
8etécting_|eak portions successively while noving arount1#WEm§é§F%thg
area, the operator may carry out the above-noted 15 operations for each

| eak portion to store the collected data on each |leak portion (the
detected ultrasonic wave val ue, predeterm ned sensitivity, anount of

| eakage, date and time of detection, inputted positional information,

i nputted congﬂhh_glgonditions, position indicated by the mark M,
phot ogr aphed 1'iage 1'nformati on 62, and position indicated by the 20 mark M
on the sane |eak portion related to one another by the nmanagenent nunber of
each |l eak portion) in the storage section 18 of the portable conmputer 2.
Upon conpl et i Whenfthehinmer oparatibnsl etre cdontyg] elede ot he NfaspactiifeOt@eths &al | ect ed
25 data-stored in_ the storage section 18 of the portabFe conputer 2 is
taken out to WPHEIHHEP %Wﬁaeﬁ}bom ther epmeputing segtrond 1D relatesethesdetected

i cat | 25 hown §n Fi.g. .1 in a ne ipilar to.th
writing of t HESSCONBII ¥t WGRuPTBleTaRiRad SHPIpEiy . rewapt ghleskagg, datel i i ng

the dedi cat edyndPHRQ' ket 1'1219?&3 : : report 30
concerni ng each 30 |eak p%rdt?ll?o mcfggﬁﬁgﬁ%]h@%r%ﬁﬁrggﬁﬁ%%g% &r%lﬁgc 81 with
the mark -Ma @oddi2ibnd)pésitiustindR@ted he theakapoMd of thasadicHdWrel thhg mark
Mb. as well as docunent data such as the detected ultrasonic wave val ue,

anount of | edRfpymatigntd, shatagraphest imaipe infarimatiort 62, drebpositdert irndicgtedi t i onal

i nformation and,the l.i sh N redeterm ned format) is produced as
shown in Fi g®18° I’Fﬁ‘é“é&i‘%%“&ﬁf’%@fﬁm@ei W&lb@afi?ag?@z%lﬁakg}mmcat i on
wtht host,: 4 ' A it is I used,

whi cn' Onab oo BB Arbiniibed Yl Eubnall-bEnBhE ik dsslebed o POl dPRES: or e
i n.the storagerti@standstored in the storage section 18. ,

More particularly, when detecting leak portions successively while moving
‘around the searching area, the operator may carry out the above-noted
15 operations for each leak portion to store the collected data on each leak
portion (the 'detected- ultrasonic wave value, predetermined sensitivity,
amount of leakage, date and time of detection, inputted positional
information, inputted computing conditions, position indicated by the mark
Ma, photographed image information 62, and position indicated by the
20 mark Mb on the same 1ela'k porl;ioﬁ related to one another by the
management number of each leak portion) in the storage section 18 of thé

~ 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 3-0 concerning each
30 7 leak port_ibn including the area map information 61 with the mark Ma and
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13 of the portable detector 1 to the host conputer 24 and to wite various
10 data in the storage section 13 of the portable detect%TAﬂg%ﬁ?@Qﬁly from
the host conputer 24. As set forth above, in the present enbodi nent, the
canera 21 attached to the portable conmputer 2 serves as the photograph
means for photographing 15 the | eak portion, while the display screen 19 of

the portable conputer 2 serves as display neans for indicating the
i nput _neans and the pho raphed

‘posi tional inf,or ion.inputte f.r.o to

image infor ma%li'% %?OKPO?E@aE%g%meﬁWW B¥hapavelige @Q?@Ilkﬂﬂétd@gaapth neans.
20 The conput LO@LSa6td : o I omputer, 2 executes a
predet er m ned progra%ﬁct e‘%%%a%t)?%q?%‘gec{{%@% %%SEBHE@EP%&‘%%@H% Bﬂaﬁ%ﬁﬁﬁg
means for prodétdectign,! fie Bk poMion Positideht dlfoRdatibg 256G e i ipt oon
t he screen displ a¥ed by theli)di spl gf/] means for Esihowi ng%e%%lﬁ%g%hée]d

i mage i nf or mapresiet@mingd forenatd ekproducadoas shutven ieBigoy6t he phot ograph neans.
25 The cgnputing section also functions as area marking neans for providing
the mark®Ma for indicating the position of the | eak portion on the screen

di spl ayed by ' \ f.or_;show tt% area pap. i nfg tion 61 of
‘the searchi nnggé%?ﬁagJ}\% dfege'ract@%zrl lgu?’}g? icg‘ﬂgglﬁso GERRUBHEAI0R AL eeg‘P?'fng
means for aldopwhiiter 2Aeh W REFAEOWwitefbss i i spondi ng
to the 30 det éga}tmed | eak Bgort i on fror% a %‘ﬁt}ﬁl}@ﬁoﬁﬁ%ﬁsﬁgﬁc&e&%ﬁ) a Qle

i ndi cated by aperai2s to direttlydake a00thedidilotivyd dmansored he thé SRragd KédthnTans
and position means constitute the above-described 1 nput

al_ data selectin
neans for inpt?tf’ the perdablgglateqtemd toithe dioshcomputsr Ahend éakvrjtertarious
det ect eg base t ut put  'si I rom 1 crophones 3. Al so, the
conput i g% sec |t§ﬁn1{;1%o QJ{E‘%@ %85?‘3@%’5%%’&%‘3@4%9 rH@%éé%t grsbﬂ"&“ly from the

host computer 24.

As set forth above, in the preserit embodiment, the éamera 21 attached to

| the portable computer 2 serves as the photograph means for photograplﬁng

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 screeﬁ
displayed by thé 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 indic.ated by the
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predet erm ned programthereby to function as conputing c,g ition data
sel ecting neans for allow ng the operator to sel ect appr @?%&2%8 :
corresponding to the detected | eak portion froma plurality of conputing 10
condition data or a single conmputing condition data indicated by the

. display neans, and further function as conputing neans for conputing an
anmount - .of fluid | eakage in the corresponding | eak portion based on the

output data fromthe nmicrpphones and. data sel ected by -the conputing
condi tion dat &P IE‘@?Pﬁg&%@aﬂ’éeaoﬁlﬁrgé“%Wseﬁkdmﬂsmm dearseletting t he

conput i ng - seclj.9fs 1 - the r }QRI € er_ 2. execut a. predeterm ned
program t hereb)‘/3 ) 91?%@?'?%&%% éat ge‘%&%g@éﬁilﬁa‘lﬁégﬁ@ﬁ g?)r ]Pé’lagwlﬁgal%e
out put. data posdiioridleinfdren L0 6L The ABAL QsHrBBR SibtbBI SHash i PRk |

obt ai ned by the photograph nmeans, posi t?g{lal dat a selq)eag%gé)%gﬂ%y&t@%@z
posi tional dagignalsfeme theymierapboréshut t ed positional information),

i ndi cated position shown on the screen and provided with the mark Ma by
the area”map marki ng neans (inputted positional information), indicated

position sho n reen and. pr oyi Wt h e mark Mo _by the

speci fi c- pos\il\%llsg’n tﬁrrée]tr%l??cﬁ)gl&rﬁ;l@a %C?’mg‘ng)ia%glﬁ? p(?f'taltb?%icﬂmlpé‘ﬁ?aaeg%‘iﬁ%‘%ﬁ éd by
25 t he conputpradetieange '}-&glgﬂp r St further, the
conputi ng secI?t [ 0?1 17 of he'_por%;]gét}?g??gn%%f%%ﬁf%e@%tgg gé)ﬂdﬁ%éée@%?m ned
progr am t her efglectingf meemnsoforaallewhsr thp opdratdrats ogelecst

_ ) ) _ _ %%ﬁﬁﬁﬂﬁ@@”&at_ or
storing photographed inmage_information on the searched area obtai ned by
the phot ogr apRIGPEReRAING torihiesdaipetgd leais thiovkion Sroms at blurakityl 4f ugpsting005

The contut | ndPBBoRYAR o Eriee brbrtine tastishes, ditoaadicazddicier dgaonoans
: 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.
15 _
Further, the computing section 17 of the portable computer 2 executes a
predetermined program thereby to function as data processing ineans for
relating the output data from the microphones, photographed image
information 62 obtained by the photograph means, positional data selected
20 by the positional data sglecting means (inputted positional information),
indicated position shown on the sereen 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

25 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

. 30 area -obtained by the photograph means in the storage section 18 as the
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for storing the positional data used for data selection the g&ﬁitlonal
data selecting means in the storing section 18 to be re frgist

editor, and 5 further functions as conputing condition.data storage neans
for storing the conputing condition data used for data selection by the
conputing condition data selecting neans in the storage section 18 to be
rewitable by the editor. 10 The host conputer 24 capable of conmmunication
with the portable t he conmuni cati ng nmeans 25 executes a

t 2 th h
pr edet er m ned®5P Cg‘ﬁgﬁ‘@géﬁﬂ? 6L d{sgg% -’P@ﬁlﬂag?’%le@e‘f% arag @Iﬁﬂltﬂél@rﬂelfﬂgfgl tnge
t he_pasi ti,0 ata s
Poans and ﬂ?@%ﬁpu?t‘iﬁ%%c%%gt TEHREE SO Db Ry Ao Ak HRe Bt 18
conput i ng coni st tHeesdsitithaIRRRBS nsbd firddtq sE?Fécﬁ&E Bg ftBE' sﬁ%ﬁguf@a% ° o

function may be assigned to the conputing section 17 e por
conputer 2. (s@lévtingEnbas n:ethess)toﬁngtsecm 18 ite Beaswoidhbleriysaw bdithe apidesent

ti listed bel ow. The photograph means is not limted to the
hp\éfﬂalrsgsnalﬁmgteﬁlf?%? tQng RS OMPULRE ¢apditen daﬁ@t&ﬁ@@g@anwscférstomrgetﬂner acﬁugg
as an |nfrar 25 [ sc | C ot a carrera su
an X-ray- carrera O_er{ga ﬁgﬁgﬂl&)gco%% 38’? ‘?fﬁ? ég by SerRFPEFB, ﬁg{“ )
conponent s mnamonoaaws@pétnhgrméaﬁ% NP5 d%gg sg&@ﬁﬂ B‘I‘tl‘?%

and a lighting device for um nating a porti on
f or egoi ng enitbdiedidnt., the portable conputer 2 with the display.27 11 August
2005 neans and phot ograph means i s detachably attached to the portable

10 The host coniputer 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 seIectitlg means, It is to be noted that the editor

| function may be asgigned 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 infrareti camera used

25 . t'or scotopic photogr_aphy and a camera such as an X-ray camera for
fluoroscopic photography. Further, any additional components may be
.prowded for the photograph means such as a flashbulb and a hghtmg
- device for iluminating a dark leak portion.

30 In the foregoing embodiment, the portable computer 2 with the display
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detector 1. 'Instead, one or both of the display neans anfl1 hot ggé@Oh means
may ‘be formed integrally with the portable detector 1, o %ﬁ%}'s epar at ed
from but -capabl e of comrunication with the portablé detector 1 by wired or
5 wirel ess communi cati ng neans. Alternatively, the portable conputer 2 may
have both of the photograph neans and di splay neans built-in. ‘According to
t he foregoing enbodinent, the collected data concerning-a plurality of

| K | ti . t d.ingth t ti 18 10,0f th
bor tabl e comuelfi A Wifodlin *hERSE dscardenas ARREE st PartBbfi.st oaa.
the col | ect eddataétdr Tebhdbead, bAB SFHbAESE the tﬁéﬁayﬁ%ﬁnﬁu & I%&&}@E@eﬁéggﬁ?%%ﬁcessar y

during the serious of detecting operations by nhone
function or PH8yfherfotmhed intégrallyr withytheyeriables deiettor Tayr Bexy id sappivhtdded from
t he host conputer, 24 to the nobile | eakage detecting 15 device 100 as
appropri at e byomhuticapableiod comanympaion withctheqortablegstectorichy wiredairso, t he

portabl exconmpuier 2 may conmptise a poy.tabl I nformati.qn termnal such as a
PDA (Per%ong}gwﬂei&ﬁ 5?%%%}3% Alifé'pfiﬁﬁ eh%frpqlﬁ%b% CRBPULY ZIR&Y| nput
means for i”ﬁ&ﬁﬁeimtof‘ﬁmg@ﬂtﬁ I 'éﬂs%? ' E'Fﬁ eak portion is not
limted to the area nmap rki%‘%gge%%s an %igggpic%ﬁa ata T nput” neans.

I nstead, any input neans of various types including the type for inputting
the positional information on the |eak portion as docunent data by

charact er entdspording texthepforegoing avebasdipienyethe ealdcheds data caesnirighe
B onponent | GRETHLY pE it ioRs geermnlated Agliomeddn hogomge SRl AR of
Cons1 1 U on e JROERENG chittEf 21 od'88t b SHEKTHRE nor oS RR Bl o
of ‘the |eak Hastendntionedilectvdodian thie barteandmibtciBiokiHathJ¥e 308 iputer 94 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- coinprise a portable

information terminal subh as a PDA (Personal Digital Asgistance), a
cellphone or the like. | | |

20 | The input means for inpui;ting the positional information of the leak portion

' is not limited to the areé map marking means and positional data input
means. Instead, any input means of various types incluaing 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 eniployed for inputting the positional

30 information of the leak portion only through the area map marking means.
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28 11 August 2005 The area map information used for markj b area map
marKing. means is not linited to the photographed inmage ﬁ)ﬁ?‘%%&gaﬁl t he
phot ograph neans such as a digital camera. Instead, ‘an i mage taken froma
scanner, an inmage taken from an inmage storage nedi um such as a conpact

disk, a digital versatile disk, a hard disk or the like, or a figured

i mge prepared by drawi ng neans such as a CAD system nmay be used. The area
map  information may be inputted fromthe host conputer or the |ike through
wired or wireless communi cati ng means. 10 Wth respect to the arrangenent
of the plural Thy aadinagCinfemmtion G&6@ B e8arkdnd Oy HRL 8Fdd Bthd BSadERer at ed
ultrasonic waves in the vertexes of the polygon 45, the polygon 45 Ts not
limted to thmeasgayoet linited daghdphatogragheddmagt optdiyedby tAépRbiwgrait | e

| eakage detecting devjce a CQ‘E@ii ng to the present invention my be used
for detecting™f F&Hﬁﬁ@ﬁﬁ élgl leagea; Insheaq, ga imggectakepfiremer geannerh  as

fluid | eagkage,] i | Ol nd a vessel and fluid |l.eakage in yal ves such
as a stegmtrg%q%%ggéﬁgg%égog\?giﬁggge REECTENIT, R 25 BfOPRARh Btk t her a

20 gas such agigHfiabaRsatilddisk, Hhar HiskUrdhs HkB ﬁsaﬂgﬁfer i b4 ent.
29 11 August 2005 CLAI M5 l.S A nobi Ig Igakage det ec méh%([aa\%%égbg%fr?gr@gi ng: a

m crophone f odradeingcirieags wuchaasn CABYegstgeneist & abed Theli gheabnlgak
portion; :

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 ulirasonic waves in the vertexes of the
polygon 45, the polygon 45 is not limited to the hexagon, but may be ahy _
types of polygon. ' |
15
o The mobile leakage detecting device according to the present invention may
be used for detecting various fluid Ieakages 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.

29



I nput nmeans for inputting positional information of the |eak ortion in a
searchi ng area detected based on output signals fr0n1the11ﬁ¥@F£BW3he;

phot ograph nmeans for phot ographing the |eak portion; 10 display neans for

i ndicating the positional information inputted by the input nmeans and
phot ogr aphed i mage i nformation of the |eak portion obtained by the

phot ograph neans; and data processing neans for relating with one anot her
and storing éﬂgﬁ put data from the m crophone, positional information
inputted by 1 nput nmeans and phot ographed i nage i nformati on obt ai ned
by the photograph means on the sane | eak portion. 2. A nobile | eakage
detecting device as defined in Claiml further conprising

speci fi c- posi 1i on Mardihille TRa&Age HfecAhE Itica e ApfiR .for 20 indicating a
specific |l eak position on a screen displayed %y the ~di spl ay means show ng
the phot ogr aphed i mageidroplmmenfor aletedtinghaltepkipwavéogenabtai REG Myid he
phot ogr aph ngggi, wherein the data processing neans relates with one

anot her 4nd &ML position indicated on the screen by the mark

provi ded by the spegjfic-positpon.mrki ng:neans and,the 25 corresponding
phot ogr aphed i mage THSr qPPSWETSFuKRQSEiP@ﬂg8%?%¢%m3@ﬁgepiﬁétbévk@§ as

defined in Chg ' . i n : .
For provi ding nnart o e e tbeeBRR Badol o EEpt ROy SF0h %00 5

Fcating a position of

screen di spl apidopghoniche 30 di spl ay means showi ng area map i nformation of

t he searching area, and 30_ 11 August 2005 wherein the data processi ng nmeans
rel ates with one andieiegrapbomsens x phietograplsingitbe léakopartipad on t he screen

by the 16 K provid e&s;%ytnggal?srf%% in%gaﬁng 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
- 15 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
20 indicating a speéiﬁc leak position on a screen displayed by the display
means showing the photo'graphed 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 sereen by
the mark provided by the specific-position marking means and the
25 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

30 display means showing area map information of the searching area, and
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mar ki ng means, as the positional information, and the OUIIP#t d?égﬁnromthe
m crophone and phot ogr aphed i mage i nformation obtained by' fH#S ot ogr aph
means on the same |eak portion. 4. A nobile | eakage detecting device as
.defined in Caim3 further conprising area nmap infornation storage neans
for storing the photographed inmage information of the searching area

obt ai-ned by the 10 phot ograph neans as the area map information, used for
e | eakage detecting

Ki by th map . mar ki nga neans. 5. A nohil
gg\r/i ngasydef ?"%"e"'géuﬁﬁbh& tﬁnPIO%ﬁngirﬁeaqwlqtﬁﬁwﬁheaﬁ@pﬁb@r gndstenssithe onal
data selectin : l,QW e r.to.select, data
corr espondi ngﬁg%iﬁ?ﬁzlnggaéﬁ% gg i eai&g‘%} %?oﬁ%f %%gapm&%ﬁaﬁ %]Q,e GFe$hd8ER i onal

data i ndi cat etharkingmedns,psathepositionabiiforthatiéh, hrid e diepdt (F‘{etgtﬁg%ﬁ Eﬂ means

relates with one another and stores the positional gata se y the
posi tional datcrophene i agdnwhetographedheimags t infoahatiomf obtaiddonby apkk t he
out put data fr t he .m cropho and phqt ogr aphed 20 i mage i nformati on

obt ai ned%by tﬂg%ﬁﬁ%ﬁﬂgﬁ’égﬁ%s%‘ﬁeﬁ?%mnl eak portion. 6. . A nobile
| eakage detecting device as defined in Claim5 further - conprising .
positional data storage nmeans for storing the positional data 25 used for

data sel ectiof by t A nubslet le@Rade ggﬁe@ﬁﬁgltﬁg{cien% HEERsY h{)(ﬁ&m %e%jtﬁe%,bl e by
editing neans. 7. A nobile | eakage detecting. device conprising: d :
m crophone f ofoIYRIEBE| rageal mas omiormatias gerasat ethatls Fof | Hlotin3O0tecak
portion; 11 Augyst 2%0 di splay, neans for _indicating area map information
of a searchi r@?ﬂ&?@.‘a&’p ed image mformation 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 operétor to select data corresponding to the detected leak portion from a
plurality of positional data indicated in the display means, and wherein fhe
data processing means relatgs with one another and stores the positional
data selected by the positional data selecting means, as the positional
mformation, 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 mjcrqphone for detecting ultrasonic waves generated at a fluid

30 - leak portion;
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area map marking neans for providing a mark for indicati a | t1ion of
the'l eak portion in the searching area detected based on?gﬁyﬁﬁ¥98@$gnals
fromthe mcrophone in a screen displayed by the display neans; and data
processing means for relating and storing the output data  fromthe

m crophone and the position indicated on the screen by the mark provided
by the area map marki ng neans on the sane |eak portion. 10 8. A nobile

| eakage detecting deyjge . as defined,in.Claim?7 further  conprising _area nap
i nf or mat i on storage‘ﬁ@gﬁgr?%¥m Bﬂ?¢ﬁ?@¥$ﬁ%?aB%Hb%@@@%ﬂﬁéthﬁégéngnng

i nformati on ofpdfie searching area obtained by photograph neans, image

i nformation of the searching area taken in froma 15 scanner, or inmage

i nformation of the mees ahamgnakbes akars Rt prokidiiy iRk B PhARSHARYL UM as
the area map infaormation used for marking by the area nmap marki ng nmeans.

9. A nobil e | BesiteR ofdhelaaknpprtioniin ghe seatdiing dréandeketedbasédibhhmitpul 0
conpri si pg: i nput ans,.for .inputtipng positiaonal information of the |eak
portion Pn th E?%%%Wnﬁ’eapé opaens e @ frxeey displaved yuth displayh meansy om t he
m crophone; agdj phot ograph means for photographing the |eak portion, 25

wherein the display nmeans is adapted to indicate photographed inage

i nformation of the dagk ppedekiiap 1@bhd Eiﬁdrélﬁtﬁlﬁearﬂi‘gfo?ﬂ%aﬁfb FRANG da@nd
e

wherein the data processing neans relates and stores the position I ndicated
on the screerfrpm tieenimrophonecandithe pysitioe indieatedayn thepdckéarobyeAarks t he
positional inforpption, and the output date frgmthe 30 m crophone and
phot ogr aphed B dihy¥ theate? BrRIOBREFREMSINY orbthe 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 ihformation 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 ﬁleans 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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32 11 August 2005 phot ograph nmeans on the sane ‘| eak portig . 152 @rmbi |l e

| eaRage detecting device as defined in Caim9 further %H?li' ?PI area map
i nformati on storage neans for storing the - photographed i mage i nformation
of the searching area obtained by the photograph neans as the area nap

i nformati on used for marking by the area map marking neans. 11. A nobile

| eakage detecting device as definedin Caim1l further 10 conprising '

conputing condphi, ' al  owi ng the operator to
sel ect data cgrrggga&ﬂgﬁaﬁgéﬁﬁﬁgg%&%ggﬁag%& portion from conputing
condition data indicated on the display neans, and conputing neans for

conputing an anount of fluid | eakage in the corresponding | eak portion
based on the &8t put Admabilerleakagre detertinghdaviceans! defined! ah Claph e ttedhdp by

t he conputing condition data sel g&ti ng nmeans on the sane | eak portion. 12.
A nobi | e | eakSYBPOFLECATRY dRIP c &NgEmMaRPR Ny dfotiage Cimagansl 1for ustdrang  the

conprisiRg co | |11 oRn «ata .storage neans. for storjn H)g'

conput i ng congyﬁgél%ggggﬂ%é ed%fjgr 4P %{eiﬁjeecf’?%ﬁﬁw @iy 8&#?&8?‘# the
condition datphtebegih ABai’ARStHeOaRE MY ihtRRlRidBYu&H £ B A
nobi | e | eakage detecting device defi nedwir n anyﬁlc())%eu%?i %&aqlg%éﬁggﬁ?yhﬁbeugh 12,
wher ei n a pl ukzgaimgp ofarfingamieanmal ni cr ophones are dispersedly provided in

the sane direction in vertex portions of a polygon such that 25 directional
ranges for the respective m crophones have comon overl apping portions,

d wh [ I gh ' i ded i dl f . pal.y. [ d
froma directibnal & PUBLF Jhelefie fefires GBS feineanin I 4 Fgrer boam
1o the TOMOeopyidiAg ottniiilg IcBAditRh bl Lbletiht ARBhnS %ngeaﬁlo%finé NSe '

m cr ophones.

‘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.

- 18 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 porﬁions of a polygon such that

25 directional ranges for the respeétive microphones have common overlapping
portions, and wherein a light source is provided inwardly of the polygon as
viewed from a djrectionél direction of the microphones for emitting a light
beam to the common overlapping portions of the directional ranges of the
microphones.

30
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30 33 11 August 2005 14. A nobile | eakage detecting devi 1Sing: a
plurality of directional nicrophones for detecting uItraggﬁﬁﬁgyaggésg
generated in a | eak 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 apping portions;
and a |light source provided inwardly of the polygon as viewed froma

directional difectian,ofad ' ?Egﬁgﬁﬁé?te{’% Cﬁ’gﬁ’gﬁ’d{;@ a light beamto the

comon overl apping portions o I ona of the m crophones.

110 34 11 August 2005 ARFARACLFAdIBRIdE] ! akBERrkiR! 85t dBGCHRY! GRrAHAN

according to the present invention is provided for sinplifying detecting
oper at i ons - of wavése gRneyaited dn a aedk epirdion; rthe opémrapheneal beibki dispamediyand i s
characteri zed bziﬂgiflc.ro hones élg for, detecting ultrasonic waves generated

at a fluid | SHRVISGFtPoHI® FRfGArerbigRsin Yemtex portionsuet prplygosi sudnghat

i nf or mat i . ' ! chi det ect ed d
out put <5 gnat g ESnRE AR TH AR slodivy ALE RS hET: (ThSon Srpaboime™"

phot ogr aphi ngydrtignd;@ad portion, display neans 10 (19) for indicating the
positional information inputted by the input means (17) and phot ographed
i mage information (&Yghtfsouie pesidedanwardlyobt giapslyzdiy at Meevadib ogs aph

means (21), d dat Blrroce,ssi ng nmeans (17) for relati ngl' W th one anot her
and storing tzﬂﬁecﬁ‘% gelion of She wnierophonsp Homemiltiig a light beam to the

common overlapping portions of the directional ranges of the microphones.

10
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ositional” information inputted by the input means (17) d.ahebagy aphed 15
Pmage i nformation (62) obtained by the photograph means ?E 5’8 ?ﬁge sane

| eak portion. 35

ABSTRACT

~ A mobile leakage detecting device (100) according to the present

invention is provided for 51mp11fymg detectmg operations of a leak portion |
5 “and enhancing operational efficiency, and is characterized by microphones
(3) for detecting ultrasonic waves generated at a fluid leak portion, input
means (17) for inputting positional iliformation of the leak portion in a
searching area defected based on output signals from the microphones,
photograph means (21) for photographing the leak portion, display means
10 (19} for indicating the positional information inputted by the input means
(17) and photographed image information (62) of the leak portion obtained
by the photogfaph means (21), and data processing means (17) for relating
with one another and storing the output data from the microphones (3),
positionél information inputted by the input means (17) and photographed
15 image information (62) obtained by the photograph means (21) on the same

| leak portioh. '
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