DESCRIPTION ABNORMALITY MONITORING APPARATUS TECHNICAL FIELD [0001] The
present invention relates to a monitoring apparatus using marker substances that are detectable by an
ion mobility sensor. BACKGROUND ART [0002] Japanese Laid-Open Patent Publication No.
2009-187227 discloses the provision of an odor-generating alarm apparatus and an abnormal state
warning method that are highly safe and have a very clear effect in attracting attention. The
odor-generating alarm apparatus in this document includes an odor substance vessel, a driving unit, a
detector, anyEseRuERCONtrol unit. The odor substance vessel stores an odor substance. The
concentration of the odor substance in air at which the odor is so strong as to become unbearable for
humans is lower thghedIEMREEMERIIQETEATaSRIrARPARIARE gdor substance. The driving unit
releases the odor substance from the odor substance vessel. The detector detects the occurrence of
an abnormql a-ﬁ\ﬁ@ uﬁ S5 detection signal. The control unit receives input of the detection

signal from ctor an as the driving unit release the odor substance in accordance with the
detection SI na nese Patent Plll {r%atl n No 200 508693 nter ational Publication
No. W02006/0133 % '%V ArRls b Ef R res % ﬁa/ A5E based oA
differences TH36RTH ﬁ%%r%g Qt%%éi% S 6 tion YEEI8Ses an ion mobility

spectrometer with an |on fllter in_the form of at least one ion channel that includes a plurality of
electrodes. % RiGH M3 E);rspectrometer it is possible for the filler to selectively input ion types
according té Q@B&tentlal applied to the conductive layer that changes over time. Such tentlal has a

drive electric field coRRHMRPE arlePidr@insarsEatedttic fialBlicaiineNand40 @Prfes
embodimerflj $6E0aEH S0R @ ERiGSTE O EFNriBdRY 1@ enchebiacIR mamaéaauﬁeaélélcﬁm field
componentipdanaahissadesavaletirig fragttaaptneha Sudtglthiceadandsedubey evenv@itiiout a drift
gas flow. DiIdeaoKffREOMT HEtNICENT IGNtOUeN. The odor-generating alarm
apparatus in this document includes an odor substance vessel, a
driving unit, a detector, and a circuit as a control unit. The odor
substance vessel stores an odor substance. The concentration of the
odor substance in air at which the odor is so strong as to become
unbearable for humans is lower that the no observed effect
concentration of the odor substance. The driving unit releases the
odor substance from the odor substance vessel. The detector detects
the occurrence of an abnormal state and outputs a detection signal.
The control unit receives input of the detection signal from the
detector and has the driving unit release the odor substance in
accordance with the detection signal.
[0003]
Japanese Patent Publication No. 2008-508693 (International
Publication No. WO02006/013396) discloses an apparatus that
measures physical phenomena based on differences in ion mobility
between substances. In particular, such publication discloses an ion
mobility spectrometer with an ion filter in the form of at least one ion
channel that includes a plurality of electrodes. With this ion mobility
spectrometer, it is possible for the filler to selectively input ion types
according to the potential applied to the conductive layer that
changes over time. Such potential has a drive electric field
component and a transverse electric field component, and in a
preferred embodiment, the respective electrodes contribute to the
generation of both the drive electric field component and the
transverse electric field component. Such device can be used even
without a drift gas flow.

DISCLOSURE OF THE INVENTION
[0004]



When an abnormal state has occurred, the odor-generating alarm apparatus disclosed in Japanese
Laid-Open Patent Publication No. 2009-187227 informs people of the occurrence of the abnormal
state by releasing an odor substance at a concentration where the odor is so strong as to become
unbearable for humans. Even if the number of types of odors is increased, it is difficult to give an
indication of what kind of abnormality has occurred and where. Also, even if it is possible to release a
plurality of odors, if a plurality of odors are simultaneously released, it is difficult to determine what kind

of abnormality has QgareGA0ABH orm&Instaseetizy theriereat inKentiside-geABPatAES that

monitors abé]%ﬁ@“ﬂﬁ%?ét@bést&@d%%‘é‘?j”Qwaﬂbéﬂliéé@f EQReNSEES PRREPAUPIHTES YAl Of

componentygr PFpys- 1&8%)2‘7‘“ HorY PRGRIGRB PIM I REDRESLPHSARRUISS el ieieasemdie to

specific Ca“&%%@B "B} éé’é C&‘&HPCEL éﬁ@&eétfeépESH\é@MtPa%lm? &F@“EFP e

substances %%ogl etrgr‘_l) U%%%g S8y é? pﬂa%tgﬁ%ncl obility
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sensor that % emical 5 té\ ce§ Qe &?}g%ﬂ éﬁ)\(/?p% es) have a
predetermme re stanc egsure res ed when a
predetermlne e rls p|lg e ca uIe e A suI vs’th %8 termined
resistance {5 ﬁaﬁegg ?a el e ﬁ ﬁ%ﬂ&é I GEnce.
[0006] T§s Sermimy fb” YmiSriears ah bl§fr€ bEPs Eﬁﬁ@fﬁ‘@rﬁ(& Fal

strength, a1 9ka B?ﬂf@@b%l@@sﬁg%%@%arker chemical substance that is released can be
changed a&%@@ﬁd to the monitored cause and changed according to the component or product to be
monitored. Accordiftfie iRsRAEkLSh ditBe RIGSEREJIBYRRLIAA i8eMlicaiiPbREkSoriBakent or
product to B8 @ERETedIRARFMAILE@Ss niBang of i}’é’iﬁmatlcblﬁféﬂdli?,]@mﬁc irRividlEYpar@f
identificatiof@T@Pmetifedlodaitivth ek thd Niee)paks plisilslé lop awpedtipita arkyiosheehical
substance wrsisgentivoalynobilydes@lyoair) of txpethafasppsudeshthatseleasentlureis particles
that generates spigaiils focaseds; araiophobdliity sefsomiackatingtaephicaity stibstiacesemical
substancesregpeliffareht iobhreobiiiekeand lagricdity fi hgieshobsadsaldadmiczspaativesdy that
encapsulate]tffe mhmalinohnedsk e ebemidabs uitstanpgrarespeciinely dod @tedsa, custidigpecific
causes, theg@speetireamaikes cisethieap Rukfiances raekdradinien gy betavided haping been
included in ps@syiflissor mﬁch@@E dRE havieeen ingirded te senmbaishedgsedres, stsh as
paints, res"b?réﬁrs@%nhﬁésm@ eS|sE/éﬂ@é‘P”i’8f'9€§P§ﬁi|9lféh%ﬁE?% tﬂ‘é@mﬁ}é@ dmeRitoring
system inclgdigge dAYARHRABEAL PreQdied tg o %Pn%damﬁ%ag therpartiglps dlescripgd above;
and an ion gyaBility sensgp gkeetGat e, PHYaLEL A WeFéE%‘Fﬁééu%tafﬁéét (08984t

resistance), light resistance, weather resistance, or chemical

resistance.

[0006]

In this system, a cause to be monitored can be freely set by

selecting the material, strength, and the like of the capsules. Also,

the marker chemical substance that is released can be changed

according to the monitored cause and changed according to the

component or product to be monitored. Accordingly, identification of

the monitored cause, and identification of a component or product to

be monitored (which includes means of identification of a specific

individual part, identification of an installed location, and the like) are

possible by detecting a marker chemical substance using an ion

mobility sensor.

[0007]

Another aspect of the present invention is particles that

generates a signals for use by an ion mobility sensor, including: a

plurality of marker chemical substances with different ion mobilities:

and a plurality of types of capsules (microcapsules) that encapsulate

the plurality of marker chemical substances respectively and release,

due to specific causes, the respective marker chemical substances.

Such particles may be provided having been included in products or



Yet another aspect of the present invention is a control method of an apparatus that monitors a system
including a plurality of components or products for abnormalities (problems). The plurality of
components or products respectively include a plurality of types of capsules that release, due to
specific causes, a plurality of marker chemical substances respectively, the marker chemical
substances having respectively different ion mobilities, and the monitoring apparatus includes an ion
mobility sensor that detects the plurality of marker chemical substances. The control method includes

determiningyalyeBdhgre0; B! iy FeRP PetHerie|a deai ker sBAMfNisHSBREE Qe s Rlurality of
marker cheggc [aq;,qpsstq,@gepﬁsa SPRRSRAE @ product related to the detected marker chemical

substance ge pIurallty of components or products. BRIEF DESCRIPTION OF THE DRAWINGS

[0010] [F'G 1] Fl Y’eﬁhQWS F"S% WtOB? é”t F‘ESeWLSt dhtforfli E'% ig!éﬁ‘:t%?ﬁ? ectional
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[0009]
Yet another aspect of the present invention is a control
method of an apparatus that monitors a system including a plurality
of components or products for abnormalities (problems). The
plurality of components or products respectively include a plurality of
types of capsules that release, due to specific causes, a plurality of
marker chemical substances respectively, the marker chemical
substances having respectively different ion mobilities, and the
monitoring apparatus includes an ion mobility sensor that detects the
plurality of marker chemical substances. The control method includes
determining, when the ion mobility sensor detects a marker chemical
substance out of the plurality of marker chemical substances, a
component or product related to the detected marker chemical
substance out of the plurality of components or products.

BRIEF DESCRIPTION OF THE DRAWINGS
[0010]
[FIG. 1]

FIG. 1 shows an overview of a monitoring system.
[FIG. 2]

FIG. 2 is a cross-sectional view of a pipe being monitored.
[FIG. 3]

FIG. 3 shows an enlargement of a layer including particles that
detect pressure.
[FIG. 4]

FIG. 4 is a flowchart showing a process that monitors for
abnormalities using a monitoring system.
[FIG. 5]

FIG. 5 is a different example of a monitoring system.
[FIG. 6]

FIG. 6 shows an enlargement of paint including particles that
detect temperature.

DETAIL DESCRIPTION
[0011]

FIG. 1 shows an overview of a monitoring system that uses
particles that generate a signal or signals for an ion mobility sensor.
Such monitoring system 10 monitors a monitored object (target) 11
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FIG. 5 is a different example of a monitoring system. [FIG. 6] FIG. 6 shows an enlargement of
paint including particles that detect temperature. DETAIL DESCRIPTION [0011] FIG. 1 shows an
overview of a monitoring system that uses particles that generate a signal or signals for an ion mobility
sensor. Such monitoring system 10 monitors a monitored object (target) 11 that is disposed, installed,
or assembled in an enclosed or semi-enclosed space 1 for the presence of damage. In this example,
the monitored object 11 is a pipe and a monitoring layer 13 including particles is formed in the wall 12

of the pipe. fFiat MEnRsiSsBIEM IR Ak, insludsssa MBREGTINg Wit ahHatdetests gasniical
substancesdialyging %%%U'fsfcﬁo'ﬁﬂ@tﬁl%% efilipnm a6, therdikaithaharmsleasad from the

pipe 11 beipgdponiiradyianan aPnormaiiy OcsHis- H0¥hehitori m%iorir:@ I (eppitoring
apparatus, f éQS'wM%sdaﬁ ey of {h&g?géo'e% Erﬁ an ion
mobility se i{.ﬁg a{ae as, and a
e LE8 5@ aﬁgﬁwﬁg? il g e
1K \ﬁlngi?n(?nltonng unit

50 may als 8 and a control unit (processor) 59 that determines an abnormal
state based matlon stored in the database 58, The database 58 includes information specifying

the chemical substdit@s &8RS Ered Bid |ﬁ'f89ﬂéﬁ9ﬂ%0\ﬁlﬂ@%@tﬁé?atlomt9 dweell
componentd) HYEGELS FRICRIISSE RY FaPmohifdlel aRTPE eHARI I DSt EBs FRaGRthbase 58

and the fun@fibniS9 thER RlethhinkBNEPEbrPm ANt RRBENESRCIRIed AR iRERosElBBMICAl
substances included in the sampled gas, and a communication unit 57

that outputs a detection result via a means such as a wireless LAN.
The monitoring unit 50 transmits information 80 on an abnormal
state via a base station 61, for example, to a host connected to the
Internet, for example a personal computer 63.

[0013]

The monitoring unit 50 may also include a database 58 and a
control unit (processor) 59 that determines an abnormal state based
on information stored in the database 58. The database 58 includes
information specifying the chemical substances to be monitored and
information showing the relationship between components, products
and causes to be monitored and the chemical substances. The
database 58 and the function 59 that determines an abnormal state
may be included at the host 63.

[0014]

FIG. 2 shows a cross section of the pipe 11 to be monitored.
FIG. 3 shows an enlargement of the monitoring layer 13 including the
particles 30. The particles 30 for signal generation include
microcapsules 35 with a size of around 0.1um to 5mm and a marker
substance (chemical substance) 31 that is sealed inside the
microcapsules 35. The marker substance 31 encapsulated in the
microcapsules 35 is one (a type) of a large number of chemical
substances detected by the ion mobility sensor 55 and a spectrum
produced when such marker substance 31 is detected by the ion
mobility sensor 55 is registered in the database 58 or the like.

[0015]

As examples, FAIMS (Field Asymmetric Waveform Ion Mobility
Spectrometry) or DIMS (Differential Ion Mobility Spectrometry) can
be used as the ion mobility sensor 55. A different type of ion mobility
sensor may also be used. The chemical substances that can be
measured (detected) by a FAIMS are compounds, compositions, and
molecules that can be ionized, the property whereby ion mobility is
unique to each chemical substance is used, and a differential voltage
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[0014] FIG. 2 shows a cross section of the pipe 11 to be monitored. FIG. 3 shows an enlargement
of the monitoring layer 13 including the particles 30.The particles 30 for signal generation include
microcapsules 35 with a size of around 0.1pm to 5mm and a marker substance (chemical substance)
31 that is sealed inside the microcapsules 35. The marker substance 31 encapsulated in the
microcapsules 35 is one (a type) of a large number of chemical substances detected by the ion
mobility sensor 55 and a spectrum produced when such marker substance 31 is detected by the ion

mobility sengs 5Higregisieserindhe vatraase 58 e thelikeg 0015k lectrits BEMPIRALE4WMS (Field
Asymmetrig avesprmaen W?é'{j)éspﬁ‘é%m\%wélgrﬂwmﬁ?" ndadlog MeRipeseagiametry) can
be used as JadoganpBISgnOT 3 Ak ESteoUns alge PO s ol nired. Th
chemical s ﬁ? s\l R ?ew% ety ¢ dh'%ﬁémegmeaa Shancatitsiions ond

molecules t e{?lé@edo g grop o piﬁ:aa \951%1%% gtre: ég@itgtl);[ggce

vrf", or "AC.voltage™” h rema%%% dn ey r afion vo compensatlon
voltage b&mz ge e?g'ﬁaffae %% q Q are a%rrhpgg% Igscz%'smg sucﬁ gﬁémlcal substances to
move in a @éj oprlate coné II|n the values of Vf an V¢, thed tectlon target
chemical substance %&% § dea 88&8 B@H&Yec? dOE8reht values.
[0016] W&rrﬂﬁfi‘Bé §§Ié§%" HAiR%GPIRR S AR oMGPe 6‘f'§n Fod e§?n$fﬂﬁj‘%ng
materials akB@rf W‘ﬁmrrﬁst@B%@?féﬂ:'éﬁqr?d?%@'freﬁ’é’ﬁffé%ﬁ]ﬁéfﬁﬁ% dRANS PYRIIAPIE36ES do not
overlap eachtbgler. AtHdOHE héResre argumbay B bsstRfassthedr tRiumnHEsidB8psules 35,
examples itE18dD iGIOEIRSHHRTy i £XAM BIRSINGHU @si diveifsciad, WiMW@@Fe?@Wthﬂé’\éﬁamples of
microcapsuiBsSitEnOféeraeapsy e hwithh6ap iesieg Rl e cixaia plgs b dharagansollaslent
isocyanate amainu&atinedoby sdehy deatisodsabsimngs. poliheresba né cappaide sntuetofipelyurethane,
both the polyohleat &suicysnaye aaten st impelaxy icarizoumd ldehydiecksithesasndaimelinto the oil
phase, suclilsabs@seeo fireapsulffie chaad alisple rpedyin e phatretivd obHoitdham upolisvadkrion, the
temperaturégs epinedtiidmt, anpbiyiepdtior peanspodanaapsutd tedllatitHbeseane afreapsules
made of meigtpinerdosnalteivee sesh. substamies farmaidalysiei ot pelvmes fatde¢atibie in water
is used. By Mé&ﬁtﬁé%%’i@ly soliiep fatror)/ Yhentelsipe vitare a8 e iked repeHyr melting a
dye precursghfias PegpteoRHiSHt §%¢§Pﬁﬁ5€§|§§lﬂ@rwgﬂ§Ve m'@@a&@t&%éwm@d then
heating andsHAE9IHf ameRiliAeds TNt PBsHH 3 19 %EPAYm%'ffSﬁP%ﬁtﬁ%%éhe oW
interfaces %EB%W%@WQHQESL??S%%‘%F’ Aegljdecollpid, jils possibl thH%ﬁ?g ollgidthat

is used, an%ﬁ

functions a

RIS At promales & ARYERAR)S cwws tign obhe, st% ma'dehvde
resin (as e aast% W gmc 8 yngr & 0891 %tmni@@ n ydrlde a
copolymer g ne an eica g p r e materials
and method’o éIcn'uvfglc Or%'rgg ha i mus X e A Ré/ c%jve rol\—/lid'] af'the
mlcrocapsugé aa gu?ﬁh K\ﬂ tﬂi?’ tﬂ(ﬂp&glﬂ n%r pressure
conditions ting. EB ?o 58 @B? or‘ﬁﬁlo SEhfd are
microcapsu Qé al')tie'%ﬂj&?ﬁ §909§8 e H'”I'ﬁté? Fpﬁ@s@ﬂr@%‘ EPRLRkermined

conditions £9'ak td983RESHe AncRANYEREH @ﬁ‘é?n%i‘su!i%ﬁ'ﬁ%@l Qhertgre ARSIFEDRT limitations

and it is po£gmeatsﬂ@£bye|§p§aré§ %aﬁu?a@@%ﬂ%urﬁiq%w%%ﬁuﬁﬁﬁiﬁté\%% RRYYM&Rods of
manufacturf@polymer of styrene and maleic ydride, a copolymer of ethylene

and maleic anhydride, gum arabic, and polyacrylic).
[0017]

The materials and method of manufacturing the microcapsules
are not limited to the above. Provided that the microcapsules are
capable of sufficiently holding their content without being destroyed
under pressure conditions and heating conditions that occur during
storage or transportation before use and are microcapsules capable of
being destroyed when subjected to heat or pressure under
predetermined conditions so as to release the encapsulated chemical
substance 31, there are no particular limitations and it is possible to
use capsules manufactured using various known materials and
methods of manufacturing.

[0018]



[0018] If the microcapsules 35 are destroyed, damaged, dissolved, or caused to disappear under
predetermined conditions, the particles 30 for generating a signal will release the specified chemical
substance 31 that was encapsulated inside the microcapsules 35. Accordingly, by changing the type of
chemical substance 31 according to the cause of destruction, and by detecting the chemical substance
31 released to the atmosphere, the monitoring unit 50 is capable of identifying the cause of destruction
of the microcapsules 35. [0019] In addition, it is also possible to prepare particles 30 where the

microcapsules 35 are gestrAYEber e RYNS T aI1ee LS VB IFEd N AR erfibane &f clagmical

substances 34,3ad eelsug é’&%l‘?&é’r%?éﬂ@f‘éh*ﬁ?iﬁé‘@@hﬁ’@ of qimisasufanges 31 in
different megyo én'@ 'ﬁ eﬂ yiRateRipr 2l dhiaem OCionFidl HRHARSS, By etsrilg the

chemical supg BEARIERAREHE ‘EPféaFH\%?B?S d'ﬂ?s”%%"to%{&HPéh N Capab'e of
|dent|fy|ng MEMer, ldg)lmgub&r tl%nla ruction.
[0020] OIE)I SE éia% p@i] %) ﬁ Oere%‘HEWﬂ gg@ﬁgg Ing resin
that mcludes |c es % |n Iudes t Ife SSive pressure
is applled a sh% K % dea Cr, r&ﬁg Q/\%F;})fof?he pipe 11,
excessive Wﬂ 6 ea&ﬁﬁ‘é%ﬁg @%EFH& 9 §O° 8 H?é %?91@515 If pressure equal to or
larger than tand ressure of th mlcroca ules 35 is applied tq the partlcles 30, the
microcapsules 35 vl RAHIBBydb 15 @ @ tHe Bﬁ%aﬁgﬁlﬁéﬂtt%ﬁﬁe?b% herad 8ed)
chemical sUPStAREE @§Q§%I§§S@He(ﬂ¢8§t@¥ taf 2560 1@ HR RUbHER 3R CtHE Enonitoring

unit 50 iden@iffégr@at fHersipot chamicahs P é@&@%t@bﬁﬂgn’i@)rﬁ% fas BRAritesy 88 and
transmits intBahatiFl @dane ffrig frte RSPt ChEANiEBhoTHRS BAREaD tBd compliffersst0021)

If particles 30@MReES, al difféiféarent nsigalipoperiney Aatisiffeapatidecriienscluded st ahifferent
location on ¢as@jpkyl Uetaaying ke echeni casstdrst aneetadihg e hasaluter ol kraseidn in the
thickness directioa, 8irdemmiiagahdiohe micalisutiszneaid156|dased painhethefpedeciti§ydagihe
monitoring (spé€ifigingnableeotestainiredinfoamalien, relgtngrioaht, lacatiooatiteredhe cthek 19 has
occurred argiosthefideistaiithperack 19. Accordingly, the monitoring unit 50 provides information 80
that includepgoR @Nly the cause of an abnormal state but also the location where the abnormal state

has occurred and/oT e xEsHItoFitg dayage Jusriarie phiormel wattoton rerauter §3. [0022]
FIG. 4 shovseazpropaes el MRALRIAG fRE SR AbRATTHR) 5@ UrRopRpIRRYITING BYFER AR by way of
a flowchart g, m&%&ltm'% Hiy g60spa PRIEDSmONigriag MRRIRSES (e chemical

substance (g g‘ nﬁx{ger ESti"iceé@]au%%ﬁa@aélf)%hEHStSH&Zéh‘?:FQEEm'l@“tl?g refers to
;*L%gf‘atgg:%?r 88 Qddﬁﬁ‘“ﬂfﬁ %HO’I‘EOBF 8" ¥Ipeh i’ﬁcaé‘ﬁég us k\‘Rﬁl‘FhBE"Ifjr'e N
R T R
abnormal s(%g: @o& toﬂ1e t%% %e%%&%gg %ﬁh@’ﬂmé}a ring
system 10 etﬁg% Qeoﬂhéﬂ{Bﬁlﬁﬁ P 855'|ﬂ Igé) s forcibly
stopping th&¥pRM népﬂ%tﬁﬁﬁgra olssyE ﬁ?ﬁ?c%dm odf LEBERTY monitored

or the host 6BFRAIGRSHREIAERF the infdhRatlRBEHRP déW 5&% é‘é@ﬁ%ﬂ?&e@iﬁb the P'F’e

11 that is one of the targets of monitoring has been damaged and
transmits information 80 including the occurrence of an abnormal
state to the computer 63.

[0021]

If particles 30 in which a different chemical substance 31 is
encapsulated are included at a different location on the pipe 11 being
monitored or in a second monitoring layer at a different location in
the thickness direction, by detecting the chemical substance 31
released from the particles 30, the monitoring unit 50 is capable of
obtaining information relating to the location where the crack 19 has
occurred and/or the depth of the crack 19. Accordingly, the
monitoring unit 50 provides information 80 that includes not only the
cause of an abnormal state but also the location where the abnormal
state has occurred and/or the extent of the damage due to the
abnormal state to the computer 63.
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[0023] FIG. 5 shows a different example of a monitoring system. This monitoring system 10 also
includes a pipe 11 that is to be monitored and is disposed in an enclosed space 1 and a monitoring
unit 50. The pipe 11 being monitored is painted with a plurality of types of materials (semifinished
products), for example paints 71 to 77. The paints 71 to 77 include particles 30 where respectively
different types of chemical substances 31 are encapsulated in microcapsules 35 that have different
melting temperatures. [0024] FIG. 6 shows a state where the paint 75 has melted as one example.
It is desirabfgfgy 2he paints 71 to 77 to be paints with different resistance to heat. The paint 75 melts

when the temperafireh UlesBiRY gf ﬁgﬁﬁ@gléﬁ%m%madﬁseram%hm%at%e@d the
microcapsyes 35 Ak F%'Fnﬁﬁ‘?ﬂ e ALRAFEPSHAIRLES

mlcrocapsutﬁ%S |ﬁ r avgwg tBe rﬂqglt?ﬂ glwpl 5tbe Hgmical
substance ureﬁ%ﬂ, e glflnl}¥é) thepipe 11. In
addition, by SES gt J:Q) & ruflci fpcagsule ”%‘ heat but
which have mlc ca sulate In e mycr oc ag rplylng such

|

particles 30 ?8# nt t?ons B 1;&1 S,] BSsite Tor, th e%g n u%ltrgat now the
temperatur& %@ th% ?IE Cgﬁgh%l r% %@P&%ﬂ% along the
pipe 11. AcBb ir'g md i %(WQE of %I‘& mHﬁ rAB8IF éfp thsat includes
not only thePiRoHFEFstABPu %b th'% Ehe fl‘}%: LR mALa@MYihdR®mputer 63.
[0025] REHISRRESD Bﬁﬁalﬁm@"’[ﬁ@@hé%ﬁ%r@ﬁ%@kﬁ%@ﬁu@‘@@aﬁ&ﬁ@%% @ @remical
substance SEHRBSENORALIOBapIt £3terE ehihssabiermalsprkgcis o3 RUEEtSignal
generation, iR pestith3io SippeRARHP Inthen&RIerthananisatrrto thRrmMafiEcEREng to the
environmergYSt@Rthtle partidies 8ause indtagiedNOpUtIE8ghadtatRB, thaspplaiiye Othe member
where the papiisiep 3otargirstaltsindashelvrasnioncitystalineidy ttheopenittiong oithso.
Accordinglyappamattie modsystiecationchrdivediké&heingpmpotoesd canmagb tedvistialbesegn from the
monitoring undrhifotieeteds bhaohosto Giksta abdassringceiudaamene dnfoigmatiposSdlertagttach
measuring eguignmant tuitte prodesistrdncation, it is still possible for the monitoring unit 50 to acquire
a signal shq@ma3in abnormal state via the chemical substances 31. [0026] The microcapsules 35
for generating a sigppiars %ﬁ‘dW@t%ddﬁ@Ie?\ﬂ%iﬁhﬁ@f@ﬂét‘?ﬁmﬁi@Qﬁ?@?ﬁ%@t@ﬁ@.prﬁﬁwre and_
resistance teaedtoliifRSPRERSIRIG tQIBEPYIRGRIEES E fueeq 35twilh retiginwentsiereigance, light
resistance, EH%”EC%ME,%%%@(E‘% anRddheibsaragaassidieda Qeﬁﬁeﬁheﬂﬁ%ﬁftcg@f apparmalities
with varlou% relrlt CB@mté)nﬁ,.%q.ﬁ%qi@g tocthe SpbINaigeof3 h ﬁ ?&a he mygnitoring
unit 50 equ theda ﬂ"rﬂg A OOf?O7|J xa Eg197 ntt059 qu+Pﬂgd with the
ion mobility SQr n9t7lllm %g% 5esD &%i La‘, fg%ghtp %éermlnal By
using the p fclﬁaz fOfg era a signal, IT1s pos FE&)O é)g)r gnsmlt the
occurrence of an % ormatrm monltor rPtsétg9 S0/ "adi rom amage to equment
when debri r&l’? Fg ”E)gt eerﬂPgrét)lr’%SﬁCed due to some klnd of situation, if the particles
30 for gene Qt ASI nal are mcluded it is os ible to easily detect the presence of such debris or the
like by detecting thd I:%e micaPQWstehEe Sl 8@%@%&# iSRS CBIBINGH, ASsYeRsible to
prevent the DERUMRIRee Jtaisitdesbrmblenas vtihgn RS&EH mhuk? i ﬁ}li@d%oﬁélﬁsfrW%e outset.

different resistance to heat. The ™ paint 75 melts when the
temperature in the vicinity of the pipe 11 reaches a predetermined
temperature and the microcapsules 35 also melt. Accordingly, the
chemical substance 31 encapsulated in the microcapsules 35 is
released and by having the monitoring unit 50 identify the released
chemical substance 31, it is possible to know the temperature on the
inside or in the vicinity of the pipe 11. In addition, by preparing
particles 30 that include microcapsules 35 with the same resistance
to heat but which have different chemical substances 31 encapsulated
in the microcapsules 35 and applying such particles 30 at different
locations on the pipe 11, it is possible for the monitoring unit 50 to
know the temperature reached by the pipe 11 and the locations
where such temperature was reached along the pipe 11. Accordingly,
the monitoring unit 50 is capable of transmitting the information 80




CLAIMS [Claim 1] An apparatus that monitors abnormalities in a system including a plurality of
components or products, wherein the plurality of components or products respectively include a
plurality of types of capsules that release, due to specific causes, a plurality of marker chemical
substances respectively, the plurality of marker chemical substances having respectively different ion
mobilities, and the apparatus comprises an ion mobility sensor that detects the plurality of marker
chemical substances. [Claim 2] The apparatus according to claim 1, wherein the plurality of types
of capsulestfesPeAYaR YRR RISHEE B REM RFSANSER PRRAS YR J el aff&tadieaingeather
resistance, {gRkEsRiSRNFRe AbHsGAl Sestelancen M Bliter Sauticles that generate signals for
use by an i(m@p?jlity sensor, comprising:

In this way, by combining the characteristics of the
microcapsules 35 and the chemical substance 31 in which the
microcapsules 35 are encapsulated in the particles 30 used for signal
generation, it is possible to supply a signal (information) that, in
addition to information relating to the environment in which the
particles 30 are installed, specifies the location, the appliance or the
member where the particles 30 are installed via the chemical
substances 31 to the monitoring unit 50. Accordingly, even if the
product, location, or the like being monitored cannot be visually seen
from the monitoring unit 50, there is no room to install measuring
equipment, or it is not possible to attach measuring equipment to the
product or location, it is still possible for the monitoring unit 50 to
acquire a signal showing an abnormal state via the chemical
substances 31.

[0026]

The microcapsules 35 for generating a signal are not limited to
capsules with a predetermined resistance to pressure and resistance
to heat. It is also possible to provide microcapsules 35 with certain
weather resistance, light resistance, chemical resistance, and the like,
and possible to detect the occurrence of abnormalities with various
different conditions according to the combination of the particles 30
and the monitoring unit 50 equipped with the ion mobility sensor 55.

[0027]

The monitoring unit 50 equipped with the ion mobility sensor
55 is not limited to a fixed device and may be mobile, such as a
mobile terminal. By using the particles 30 for generating a signal, it
is possible to positively and appropriately transmit the occurrence of
an abnormal state to the monitoring unit 50. Also, aside from
damage to equipment, when debris, dust, foreign matter, or the like
is produced due to some kind of situation, if the particles 30 for
generating a signal are included, it is possible to easily detect the
presence of such debris or the like by detecting the chemical
substances 31 released from the debris. Accordingly, it is possible to
prevent the occurrence of a situation such as when foreign matter is
mixed into food, from the outset.



a plurality of marker chemical substances with different ion mobilities: and a plurality of types of
capsules that encapsulate the plurality of marker chemical substances respectively and release, due to
specific causes, the respective marker chemical substances. [Claim 4] The particles according to claim
3, wherein the plurality of types of capsules respectively have a predetermined resistance to
pressure, resistance to heat, light resistance, weather resistance, or chemical resistance. [Claim 5]

A semifinished product including the particles according to claim 3 or claim 4. [Claim 6] A monitoring
system comprising: a component or produgt ta pggionitored including the particles according to
claim 3 or claim 4; and an ion mobility sensor that detects the plurality of marker chemical
substances[c|aim 1]

An apparatus that monitors abnormalities in a system
including a plurality of components or products,

wherein the plurality of components or products respectively
include a plurality of types of capsules that release, due to specific
causes, a plurality of marker chemical substances respectively, the
plurality of marker chemical substances having respectively different
ion mobilities, and

the apparatus comprises an ion mobility sensor that detects
the plurality of marker chemical substances.

[Claim 2]

The apparatus according to claim 1,

wherein the plurality of types of capsules respectively have a
predetermined resistance to pressure, resistance to heat, weather
resistance, light resistance, or chemical resistance.

[Claim 3]

Particles that generate signals for use by an ion mobility
sensor, comprising:

a plurality of marker chemical substances with different ion
mobilities: and

a plurality of types of capsules that encapsulate the plurality of
marker chemical substances respectively and release, due to specific
causes, the respective marker chemical substances.

[Claim 4]

The particles according to claim 3,

wherein the plurality of types of capsules respectively have a
predetermined resistance to pressure, resistance to heat, light
resistance, weather resistance, or chemical resistance.

[Claim 5]
A semifinished product including the particles according to
claim 3 or claim 4.

[Claim 6]

A monitoring system comprising:

a component or product to be monitored including the particles
according to claim 3 or claim 4; and

an ion mobility sensor that detects the plurality of marker
chemical substances.



[Claim 7] A control method of an apparatus that monitors a system including a plurality of
components or products for abnormalities, wherein the plurality of components or products
respectively include a plurality of types of capsules that release, due to specific causes, a plurality of
marker chemical substances respectively, the plurality of marker chemical substances having
respectively different ion mobilities, and the apparatus includes an ion mobility sensor that detects the
plurality of marker chemical substances, and the control method comprises determining, when the
ion mobility[@@ﬁ{ c}qtects a marker chemical substance out of the plurality of marker chemical

substancgs, a componeshtPEIHSbtPIgRUSE rg@t%@amHiarméghﬁq@ﬁﬁgongséa@%g@,tﬁcted out of
the plurality; Qf GRS R RIREV SR BBFEHTESEs or products for abnormalities,
wherein the plurality of components or products respectively
include a plurality of types of capsules that release, due to specific
causes, a plurality of marker chemical substances respectively, the
plurality of marker chemical substances having respectively different
ion mobilities, and the apparatus includes an ion mobility sensor that
detects the plurality of marker chemical substances,
and the control method comprises determining, when the ion
mobility sensor detects a marker chemical substance out of the
plurality of marker chemical substances, a component, product, or
cause related to the marker chemical substance detected out of the
plurality of components, products and causes.
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