"e3e :j 6 T p Wole Heated, Chenical Containing Body, Chenical Containing
Body Retai ni ng Receptacle, Chem cal Heating, Volatilizing Appar at us and
Jndicator for a Heat Volatilizing Chem cal S Technical Fie

invention relates to a whol e heated, chenical containing b ﬁwm m“ﬁmm mn cal
carrier body adapted to be heated in whole for volatilizati

chem cal contained therein, a chem cal containing body retaini mgioecept acl e
for acconmodati ng such a cheni cal carrier body therein, and a chem cal

heating, volatilizyhgidPprE2¢é8, theh&@dl”@t:&UﬁQiﬁiﬁ%g'ﬁﬁ,Cont ai ni ng body

retaining receptacl"e Therein to caus chemcal, 10 volratilize fromits
carrier body, W‘M@M&E&w R e 4 ng

chem cal . Backgronsithdal Aelaitduidg twmﬁhmm@ihmaﬁs'cuuohm l'izing 20

apparatus has bé nown 1t nat er V) ceabl [0 ti,me_period, e.g.,
12 hours or mre%;ﬁi—ﬂm%ﬁmm&m&ﬁalm ng

apparatys makes use of a liquid chemcal fornmed by dissolving a chemcal in
a sol vent. ,:i.,el’l hg a parat s, 2S the liquid chemcal is drawn up and
partially heagéﬂ—%gi—fyiéfgmof this type hereinafter referred to as "a
partially heated siiseept¢sentcinventiorchaiiates tto volhwtole Zeeatadh a
partially hopLgdcsyslem BasninAdyan) age 14 bRgARI [¥aka lsePoblig |1 qui d
reshed an r

chem cal constantly 30 re hence in the easiness to preserve the
chenical ' s adaptady tet &1t \heatefohy. vAede for tielagdd Iiz@atioe gEchi on

where tfpe |iQuhdcaietos@aMdd therePaM gabndhisllveddthiNengobygyt is
retained, i.e., a chem cal storage contai ner and the 3S section whére it is

heat ed to b’éeFléF-HlS‘@paleé’ceeH'iﬁ%h%HE?F o?ﬁ’%PWE‘Pdéﬁd-rthesmcﬁ fgrenheali qui d

chemi cal dr@&‘ﬂr:.er“@oﬁ? tneei—@m/ﬁr amd\d sGewiildal h@md@r vtdleatigyhd
chemcal inits stora glnr to be_.thinner,in_.che scon&entratlon

and thus t o-BS ARRYEALH SHER R Eh GO DS RAK us
di sadvant ageetaahinitg rmsd:epnaaltehetmsmémnbetcr etatuseely khegddal stoe. The
partial ]y te r{ al i e

chem ca#5 @%iggiﬁé%at%gﬁ gd%%gly e&)&%f er%?&&cgﬁ %n md“ﬁ%?hbgal to
vol atilize :“scpabsyphaahérem%evohmtlémzyngs e¢emifadki-cal di scharged but al so
10 the solvent nust be enmtted into the atnosphere, possibly affecting the
environnment adversely. As an alternative apparatus, a whole heated system
has al so b%_kﬂﬁﬁﬂﬁglﬂnﬂ'tch a chemical containing or carrier body is

o o ther ol ¥ oqus |hg@ker°ﬁbmﬁﬁﬁ“'1ﬁﬁhﬁlﬁﬁpseﬁ?”aﬂﬁmﬁ&ﬁ?ﬁ
cont al ereln (0] olatliil z C a Ol e e Ste e
SRR A SRS RS iy AR B PR E e R S P

t oget her, na:kmegpetci;m@BmdDJg: tolzaheulms tde mpparatus in a conpact design.
20 This al so nakesg,l

density as requi rZSdLllclE% EZL igarqfirtirpl y ﬁ 1305? S{}%{%Zt?}n%ﬁv t‘)ﬁqr?gcla %ﬂgnal

em ssi on ofapp@najyssohgkas, usereford, ldlgithorbendsald £9§mﬁ i BYby

nature pro-@nykbeQaRY & - t?énTeslkslawa smq}@n@eatﬁdth@h%@;f@fawgatl li zing
appar at us usli ng]rthe conventional , who heat ed, chem cal containing body,

however? makie® }198%fr ehemy c@ filscGF:PWth U g8 PRtk e dreabedof ati | i ze
stably f or Sy & 086 df tRip&iy®shereinafter referred toas "apartially

heated system”) to cause the chemical to volatilize.

Such a partially heated system has an advantage

in the ability to keep the liquid chemical constantly
30 refreshed and hence in the easiness to preserve the
chemical's efficacy stably for long.

However, the need for the section where the liquid
chemical with the chemical dissolved in the solvent is
retained, i.e., a chemical storage container and the

35 section where it is heated to be held separately each

from other and the need for the liquid chemical drawn
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"30 That is , the conventional whole heated, chemical containing body used
‘in the whole heated, chemcal volatilizing apparatus so far made has had a
_thickness of around 2 mm which has so limted its chem cal content that it
.cannot keep the chem cal volatilizing for |ong. 35 Making the plane
geonetry of the chem cal containing body |larger in size may make its

chem cal content - 2 | arger in anmount . But , the household use of the
chemi cal heating, volatilizing apparatus inposes a limtation on its plane

geomnet ri Ca{l St3dd !L@We@: iﬁ%é@@?ﬂt f Mehts HOF Y hhh!ll@dhfshﬁr@@l
[imtation such as of the s of its set place. Also, requirenents

based on poRtert ‘tbnEbABaESEN t(?'ljenﬁﬁaﬁé’r R ehBARDEH oS ghepm i%n on its
plhane gleonebhlc@aitlsa'izﬂoﬁlraild thtiBrio béa_taleéhefh?@@%ﬁhé@r@@igtallﬂjdﬂﬁ, bOﬁy A
chem ca ng, VO ilizin ar at us S al s een known that has an
Cnai caror SBECIToAVE Tns enntrabRs 14 dTardrantats tretodit MUFYuAtn (ne

i ndi cat®r dhephapsla Béarblamdenmpgenhmfsim chemical, thereby
conveying to the er_th na the eff e in redlent i.h the
chem cal. 15 Such §ﬁ Pﬁa%&zfte'@ry &?a ‘% Sey%1felg ﬁ'é’f%ﬁea rgﬁéltl]ﬂ/ﬁ%r?rheat ed
changes itsheoliayral eingthe alqlmerdrmdhe;mtohdlr tohdreggilmgl d aat nat £dxead

di scl osed hQPhe @ﬁer ?T%Qifegr £o ddlid %h‘e@ﬁ&@&% 6’98&%‘{ %é‘g%aﬁﬁhﬁ

literature y col or changi ng amnalonls
enitted frohersixe hémbrorelbrﬁ@tt%quzemh@aéh@hﬁ@hhn%%@aﬂeéh&?

vol atihj zerhReE6PYeh AEYEHE BRiHHEDIN the £PRPEBNLYS aﬁB%@&%&%ﬁ froma

colorless to a col ored appearance, and the conpletion of the col or change
i s made cofhfeddrngi thet RBVAENAah deVeREedifecti ve i ngredient of the

chemcal, 25 i.e. AsV&ﬁ f&ﬂﬂérﬂ*@l@@'d’ﬁpai:ﬂﬂu%@t@ﬁ/ﬁld’!@é/ﬁe&'t%ﬁ Bgemax oposed

whi ch I dt th h t END" heet
n its ont PRB FIRRARTHKOBTE O AJTITE BranEBUAEL ARV LA A5

presenti ngcarcrhmlgboﬁlyoﬂsme%)te:d)lmr iessehoiaedyl byeajhapn@&r afhemeart from one
col or ap th ol e [ S t he end
poi nt, Eéajmd ?hugﬁma t§1 it ?%ﬁl?gﬁgagtr%erbdt}?}#d {or?ng |‘géi$}%9aé’%§l ‘etion of
the effective i ngiedlwchofa t Wbodirenhealte @5 ssdemii nghe, ¢chend cal obj ect
of the pre§§ret§l 'rﬁ‘é?g?téé@ti IOJ | 06 %éﬁ%@ k%‘é‘&‘c’SF.'onCQ‘?H‘ £atus@Akd ning -3
em Ca

or carrier can v ize a st ab or an extended tine
peri od. Itupétﬁldsotaﬁeé'@jeébt ’Bfiktiﬁé ptEs@sshRLat |t(9n P8Kpr d® déhe® cheni cal
cont ai ni nga@ba&@fﬁd@rlﬁodycbﬁxb@dﬁ nggaélgﬁcept acl e whereby vapor of t he
chem ¢ can pass g@{u é %We?_n an_inner sur;r_ é Lec& cle and
Che chahi cal Cont BRAR BT BORFLAR LA RPPRESaTIhEBITH A BB EARBLE Aint o | (s
out si de. | ILnias mjrmjtamtahpmitpfas re quriosedtin mhwpanm1hd1@0hpamedje a
chem cal h L&t i Iq t C npact
design. | tS? |g'l sowg‘rﬁ{ob deét raq’ftajtcﬁ%fr%@le%gi%ﬁvggt Pgﬁgﬁggp%g%?gg%dn
i ndi cat or thergfiaxe. \t@lﬂawhpil,@l lmgatﬁérﬁxatemh?as byhadturetpreonsavito clearly
recogni ze LBandeRiLEi on 15 of the effective ingredient of the chemcal.
Di sclosure of the |nvention Zeal ous_and extensive investigations and
experi ffent s conduhéd MRPvihe WBRedentreatatht ofBeld Gadgafkabdligd g ze of a
hfeat er hel egp E\%rdﬁlﬁs th%atﬂgmhbe@%)@gahu&?,na?ﬁndhfo'l@metaftehhecneinawdllt ﬁat i ?n
of a chemcal fromi rrier body and. ot her paranete emto
di scovery P& 3ibiRs ﬁé%‘?%d %'ﬁ'é?ﬁ%al MAKR S r?d“b‘?erﬁ?ii¥|€$¥g6 q‘tthat is
capabl e of twokatudd zihe them¢kerti cal Bhlatabhyef (srt&bmexfendedlbmme peri od,
nore than 12 | Igog;gr od whol e heated, chemi cal containing or carrier body is
Ane

provi ded |n acc ce with the present invention, which is characterized
inthaddit is so Ehafti gar.etuhehapnmenrtd@raal hhhheszeated., neghemigarle and its

per cent age 30 ¢l t % fir. eat erature h
a1 15 oqonr oty MRy upld 17 AHS 'RRa e hbpt o) ?HEE 0is 70
% or | ess. th’ll@t\midl?ellh@a@ﬁﬁaréﬁ@m 68 feohteade masrhadraithig G?SS?O

confi guredo Ny AGGARIANGR, WHiLH RRPEESEMhided R¥eNEhaRiBas B8R ehqund to
pernit the chem cal to volatilize stably for an extended tine_period. - 4
that it cannot keep the chemical volatilizing for long.

35 Making the plane geometry of the chemical contain-
ing body larger in size may make its chemical content



The body for containing a chemcal may be nade of at |east one naterial
selected fromthe group that consists of a caked body and/or a sintered
body and/or a tablet , principally made froman inorganic or organic
powder) 5 paper or non-woven fabric principally made from pul p, non-woven
fabric and/or woven fabric principally conposed of a plastic material,
non-woven fabric and/or woven fabric principally conposed of an ani mal or
pl ant derived substance, a foam principally conposed of a plastic 10

mat eri al , L r body n I ilica
gel. The bodﬁ%ﬁ%lﬁn e?n ?élﬁgcont alhnée{glé?ﬁ%?g?‘%g?s(g@rtehéeséart%?fég?w ced as
acconmodat é@@hlagch%ﬂi-éép-lé@ﬁt% RPRARR L eArkRP S BB I ]fﬂé%?a’FﬁFhQnr @Bept acl e

that is 15 y¥9 }%ﬂﬁﬁewgtefbn?gtﬂ‘fé‘éi 818 eV om0l BrefutBiictA £OPL 8LBI NG OF
carrier body retaining receptacle is provided in accordance with the

present i nRME BRI LY RS TR fetletmEbatian: AR¥CH @5 £5H e RGPt h at
| east one \@mtllnel &et SPQhoe SIZZESSl,If fdedentehén2e asLoHIAOARA pGwepem cal

cont ai ni ng bod re|n S in er S rface space romithe surface
o e sy ubB g, il ey taryrlenet (EosR 50 IRt o cal

cont ai ni ng aat i:'asrpeanlaocgedmaé*arncag sdeaptand eisotapnstihict aslf | the

accor dance Vﬂ L L e ent l25 |Ea§nt| on has been found to permt vapor of
the chem cal"%0 355 s?r?ooeﬁﬂ yn%e &1 the inner surf ace of the receptacl e
and the surface ofAtd:ﬂeemlnemlcaiea:u)mQI, nived alkddyi zirg t apgiairfatses thasugh a
vent hol.e i i I tus is
30 prO\C/)llode |5Ch)o z&%:ezeo@mce V\Al"t%htcpﬁnéI 8?Iels£§ P%\%gn)t’llglgﬁéhv%gé %é}ﬁ)fééil
characteri MthHGhanll‘ﬁethbpalagugamhdeénawﬁdeﬁmrtbeemmllqmt@r above

whi ch a Ch%ﬁ@iagerﬁ tHrYdafl &ﬁrerdc?bo%qyofeél?é @Mf&&fptﬁféﬁeﬁ
| oadabl e havin | east one vent hole, the said heater elenent having its

heat 35 relcé%i'éYﬁﬁ?éiggr frg ethdcHBREd Hhe afeRAGId oF TF t B0 eddREetvai th
respect to imgtédcear Wi cthd hehampagat.us is placed. -5 The chemi cal
heatin vol ati li app tus.so constructed.in accord t.h the

pr esen%Jl i nventi onzéd‘f(gli‘/ gngﬁrc&’ﬁpfnﬂgﬁv?ﬁtuﬁft(# Qnm?ﬁ%ﬁLﬁ‘ dgﬁgmm?%?eam ng
surface of hdmtédathengsedstcaherelyy. d he actieernal 1§ amhoaichiang body i s
heated in "ﬂﬂhfm%@%h@ @B%&%ts‘é% Eﬁ%?@s”ﬁg%o% AN &% CRONRH: desLgn- AN

i ndi cator for eat I'rzin ed in-accordance with
the presentProwesefdohn tlhbmmt@atoliﬂegplt@z;neng télet itime el byl edle®rvi ce of
the 10 cheriealgihbi b bRiRGCAP £l1R04 %areygﬁéa%bem&t%@rff&ﬁetfﬁéS' bl e

reaction due to eatl ng ei ng characterized 1 n that astage

of servce rtﬁa*%% W%EIWHWGF $|5‘§e08f3mt31°t?e1 Lt eddra viod il khe® poi nt

thereof is tmprepgentetdysa t&fangmcﬁatal@ﬁrﬂe cheimged Sity appkaanei si bl e
rk frominvisjble,to visible accordi.ng to col or

and a chanﬁ of anot hi{\fga S

and shade ange 2 t KO cﬁ%n&@s %elch %Iéﬁgec?nf% Jeehfeqi nﬁpfian sl y in
the i ndi catcmpletdprdi ng tdet liod caspEtanoé ihan@desenu.nwr.t\ﬂemt onit0 t he
presence | iid8ebAd Al Obrind B £BU e tharditent Bel g S LrT£hangi ng
fromvisible to invisible and di sappearing and a secon anging from
i nvi si e tlo & si Wishadd sapprdrPegnénabl es the user to clearly recognize |,

and hence pernm ts G| @BELYoE8MYEY¥LMN 8 BdEn YpokbE AERIBIERTEPI0RS the
effective ingredient of the chem cal when its end point 1s reached. An

i ndi cator fGFaRIRe UGt PIdLIRLAEHER CAATACTRNE IS al9gv@ ShEet

speci fi cal lih bet §0e 8@ &mwaloesf itosta s kaghanei ke d rpdnwtsi ble to
invisible is causz_g%BO to ap ear n a color, re rese%rgﬁ!the chemcal' s

end point and a s %Iv?rﬁrk ﬁﬁﬁé?’ngpﬁe@rﬁqtﬁ'\ﬂ Qi bt E°P's Raused to
appear In aacbdvieseptesantiolgratt ajmeacahcesost &Lrbnp@lnu daldheto

| ndicator. ARFOLILNGG| By xBLer e BIcARCLLECHLIGT B! o33 iRl GIEAL 2L N Of

t he present 1 nvention ofbi He ange i n VISI nvisibility
of the firgtherend &)omeco@udn'ahus mnhblsestt A fddeu o ﬁmeatrhe;/ useongni ze,

and hence %m&&&&%g&m%@&&&g df e é@féc OS.Q r%tdloéh fdfhe

effective ingredient o e chemcal when its en p0|n i's reac
the chemical.

35 Accordingly, it i1s an object of the present
invention to provide a whole heated, chemical containing



5 An indicator for a heat volatilizing chenical as nentioned above may
specifically be so configured that the change in color go on gradually in
the indicator as tine of heating elapses. According to the preceding
specific formof 10 inplenentation of the present invention, observing the
first mark gradual ly disappearing and the second nmark gradual |y appearing
enabl es the user to clearly recognize, and hence permts clearly conveying
to the user, the state of use of the chemical, i.e., the renaining anount

of 15 the Qﬁfeeérxeelxnw&ﬁﬁ eftha Of chhev@llemmizat adBYehlita Bt £88b0% service
thereof . An indicatar ch%t a heat volatjlizing chem cal as nentioned above

in a furtheérobrRePrd®N Ui bt enBeERES ati on thereof is characterized in
that it has a 20 Imﬁmtﬂbélém Glbﬁeletuw cnepph:eisrujlw iaplerit aod sbade
changi ng | ayer_t g and shade cha. ubstance therein, a
o nted | arovhde pehidnloat SSpERITIRER PARHLE HaTh REAETEPRal of a
t hi ckness m‘eéepoaaaemzlcenebyambmso&lslpesﬂrérmcalfdmnpasscmn@cﬁthayd 25
col or and e chan Ia er._and ase la e of an opaque
[ lm a1t S Bhtee A e = Che o AP E B8 Y S Fhr L Plind Bp&iiietiodE ORI
maski ng povvmnaamnungdbsmyseddacalnh@lfﬁasestueoafglsal vlentbl belentnthade
changi ng | aygeL. ,3@sik@se and other features, objects and advantages of the
present invention wl ‘becone nore readily apparent to those of ordinary
skill in the art f¥orislselapwwhieatt afl thedesesient dhwgnthenpEeferred

forms of enbegy iEata té}?érﬁféaﬁshéélch!ﬁF;r a{regiatt&ﬂlfhelﬂ/@ra;stxs@rgfaw fHaki gures.
35 Brief Description of Draw ngs he acconpanying drawings: Fig. 1 is

a vertical %3Bs8esB@beorid Q/l%WPPF’Gstdt%ﬁJt% a chem cal heating,

vol ati Itl é' ng ap?arﬁﬁblﬁsté@ézof&@r@ﬁﬂiéb@ @fftfllét pires@md ﬁm%qit;raﬂlttaf the
resen i nventi.on is a nillus ng.a chenica

(F:)ont ai ni ng Boy* A&t QPnli%‘dhrcé?:%?)’fa%Pg elﬂfed’?% ?legﬂrﬁ’% éﬁ'ﬂ%‘“%‘ﬁﬁ\% in
Fig. 1, Fi g:hé%tlaxaab;eenttheuﬂaaeaeltm/atllemxa]ly\uee:/mgﬁizéiﬂld(meq;kmtrah
cont ai njsng Hpdy, LELYAING FECERLAChT e Qe 4k BehdUahand side

el evati onal Vi éw 0 em C contai ni'hg body retaining receptacl e;
Fig. 5i1s a rear side elevational view of this chem cal containing body

retaining recepisshite bx Rk ﬁn{,gnqﬁitgq,ttom plan view of this chem cal
cont ai ni ng 7 is a cross sectiagnal view

taken al ong the |i4®R2PpsS. apd |er¥tlff%1‘39 Fipyyegtigafionsssabdet Bnal vi ew
i1 lustratingepiaBn2@ @oﬁh@@ﬂ‘éﬂ b@omh@ ire@ i Vi el et otk 80 § ecePangke whil e
in serV|ce|nthe che;r_xl ab atln atljgzingﬁ?gga gtus shown in Fig. 1;
Fig . 9is PpeitpecPivd Braker F S ngt B =] 8H‘tpaﬁlfﬁ’h‘¢rﬁody for
use with itsonéiainnsgofetbpt aollatd’y ishwon mfigshemicas; ffong it is a
deconposed ti I at | Lodi cR i t irst form of
enbodi nment %’%%%?g?ngﬁlf%y %\eﬂdl nJ\D/*e:'ﬁF r#é?%rggg:hgg W ﬁéa lnme%ns% g{ g?t achi ng
it to such dlekewkrdl abntaiviinke bbeptest ai ahaRlizal eeeptadndng 8Kown in

Figs. 1 to &rFifr tdaytrnatdiacdsapuBieCo¥ v@idtiVskialyl fife CIAIESalN coOl OF
and shade in the indicator shown in Fig. 10; Fig . 12 is a perspective view

i |1 ustradti rabpyi ﬁ?EdaPa?’éFef‘GPdaﬁlf“ﬁdP@ﬁ%?rd'l MY RN RAPTBF

enbodi nent 35 accmdhagetteeahedl rum:L@m dargcalrlﬂngs:xacdrage&imayc Vi ew
iIIustratinjgschan n_the_indicator.shown in

8
Fo 1o R PRaviRes Jor adderdasbeoliiil ote rREcR ottt 8er for an
i ndi cator iwhit¢h tdichlatactesfizthddi et ddcdrdisiog com fifpuredethaon; 5 Fig

1515 a dfh 29 a0yt &%i‘é&%%'&fté%h”%xc Sah 8§90} e%‘lfe {ggs in the
i ndi cator s 'n Fig. , Frg. 1 top an view i Flustra
chem c&p loss of heat L that is derived from 1ts heating temperature
h and its lowest temperature t by the formula: L = [(h
- t) / hl X 100 is 70 % or less.
The whole heated, chemical containing or carrier
body so configured in accordance with the present
35 invention has been found to permit the chemical to

volatilize stably for an extended time period.



heating, volatilizing apparatus that represents a second form of enbodi ment
of the present invention; 10 Fig. 17 is a cross sectional view taken al ong
the line XVII - XVII in Fig. 16; and Fig. 18 is a cross sectional view of

t he chem cal heating, volatilizing apparatus shown in Figs. 16 and 17 and
havi ng a chem cal containing body retaining 15 receptacle set therein. Best
Modes for Carrying Qut the Invention Referring nowto Fig. 1, an
explanation is given in respect of a chem cal heating, volatilizing

appar atus 20 accoriidtd@y ifier [ddbta{RLALCh SREAILERMhaY bENRaBECSEN!

invention. The chem cal heating, volatilizing apparatus’is nade UE of a
cheni cal hedk ilﬁ&,St\/bmﬁﬂalﬁezlﬂﬁg§§éL§é1teﬂ RO @R URRRAL RS bFCEarri er

body retai g ra12dd aePdRcaed Zoand 8ifRerewmbomntadidy i LreLereter body 3
to be wholly heated_qQr heat ed. over |t§_ entirety. The chem cal heating,
vol ati i zi r%”v%g%gf"l YhFACGE kTPt BPe IPRTAAHC aOF oREF3RFF RPUBPEr casing
10 and %1 gigpepupkedonogrivi fMabbie padhidipsTIgwnates@ s B1p?. The
| ower casiﬁg 10 i s provided vvit/h a secti an13 that | ogﬁn rearvvargs and
| oaded wit HheYERER TART L6 ANAATMEOEENER T LF Riod P SPaRY S PIRLSald | s an
air intake sfcai pnaktiapemabgrialyg |mowerwboeeaf riatir por andy caf wdeenhem cal
cont ai ni ng . | Ng. 1.0 I rsurf peni.n 3a of
Che cher od ke dREH R B8T0 v EatiPrgo8.oF IR E S Gp ORI IR 4T P
attached - substanthe lawEpamagimpnedpaliliye ¢emapesed enent lhasigia naxi mum
surfacegpte o) ; t | e at

80 ;’Mﬁ;é‘f%i é_ps%éf’lgi(}x%ozﬁ%@ﬁatﬂﬁﬁ SBd?, &‘Pﬂéd]ﬁ_’lggﬁt,gg%‘ﬁé

rel easi ng ace 15a inclined tot ori zontal and expose
chenical 5 1®htRi AFn§iBd@BA |BxHi ng section 13. The | ower casing 10 al so has

a switching part hhe Bo@¥SRabihigoR themibal | 8sRta8ndld adhasbihergto . The
push button 17 ma()_/le.tie pressed to turn on the hing part 16 , which

W
causes the Reat @F2BLEneRPTYS COS St RESO ‘Tf)eghei arfh (RPLERE up when

they are elesitatalihy epecgrzedrbyodypoeen isuinn e ddiet &b g €RALCOSE ai ni ng
body r hown also in Figs . 2 to 7 exhibits a

ainin cept acle S
box-1i Eé comnt {Jﬁﬁﬁi gﬁ%gs ah%-a\a/f%%s noﬂlﬁpgrerbfr alf‘% %0, a lower plate 15 21 ,
a front plate 22 A xhemicplaten2adiamicha Quicanflieppbedy siedmipibngs 24,
and is for 1 i 5;Kn Lr inlet
26 in the renopfaris,3d PRivfled th acttrd e THIth, KR et D 20
and the | oirvenhien21whigh igighrractayisede idethahabtels PrROVI®RA surface
of the | ovweyiphale Pdadé 68 PEnECRB1LS,OMsFodSa 8120 shfSid LENRLo

integrally with a plurality of ri dges or, el on at&r i sed lgorti ons 2la each
ext endidlg iFFCTRBHALENE BRERIGALELPGRIFH ALY STyl ns #ReHRScl e 2.
The front plid dnhiemsuedade speried faonFthe. s@rfacendf Alb@schamid¢ali nner

surf ace a pl i of_ f verti cal. _pjece 2a attached integrally
t her et o, an%’ﬁ%%nﬁiég ifbr?dl’lfsrg%u eéhggra ?cee oatfl ?nchytbor 0 nmount ed t hereon.
30 The rear plate T shemicde cagrainbngRiysarsiendody seft@imtngn its

i nner Surf%g\ﬂgci\epé&r@dﬂé?;r{ti’%téa n '\ FEhnBL&H £8n25%e IJHEMRE! Y.

which are made Tn contact wt e ridges or ralsed portions 2la,
respectPvelinvenrtben hagreepdserndot ¢ Rerrht ERRT tHertdyt chmiggatiher, as

shown in Figs. pdsd 8RdotHIRE VRRWedH at®e?0ihsehOr sBEriaked t 6£i NEYRE surface
with rods 20a - 10 each in the formof. a_round bar, mtegra_ll%/[%and

faci ng dowh@FeRtaghes adte e Sebhegeniedy By R rafFaing fe 2 is
inserted i Modwnrthd eadad fifm steheheloergic al vén e dnd de nimgo hioty dutathi deg. secti on

ts lover plate 2 nggolieat RoRELBE w ST e LhEA o ot ReF Ry Surtice 158
of the 3eatparoeléeénin B conliamee rvebth gileg 123 ey vy drouthed wintch her eby
hel d agai nsty g e #9248 aP¥n &l SHAPRYpath £8s SIIPM485Fh Gredter
element on or above which a chemical containing or carrier
body retaining receptacle is loadable having at least
one vent hole, the said heater element having its heat
35 releasing surface inclined at an angle of 0 to 70 degrees
wilith respect to a plane on which the apparatus is placed.



‘The chenical containing body 3 has a chenical contained therein that when
heated i s capabl e of escaping in vapor, and as a whol e assunes a
_.rectangul ar parall el epi ped outline. The chem cal containing body 3 can 15
.be | oaded into and accomobdated in the chem cal containing body retaining
receptacle 2 upon renoving the ower plate 21 therefrom As shown in Fig.
8, the chem cal containing body so accommpdated has its surface nmade in
contact with the 20 front vertical pieces 22a and the rear vertical pieces

23a and al so wi t hrhlge cheisi 298 Réathagl,i gt a0t 1 2ihghapgadiadass snd

provi des between this surface and the inner surface or wall of the chem cal
cont ai ni ng OORFTEE 56 B FI& AR AR ES2 W g pthAr BFGT&INF cAPVERS D t he
chgm Ca|212§rm&%s azBrari&air’rgéﬂ‘aen$hh@ﬂtﬁahncm&anﬂeag?éaﬁyralbfa@mg |2 i t he
ri dges a in _contac ere e risin t. 0 ese, ri dges a nmay
e a1t or ed S HARQB T HER! A LS bR End AT dBreRberS SAY 1 he
chem ca$ camﬁmamm@mdﬂyglﬁs?hdmmﬁm adhalst iamgl the ampthatnis eeapor ati on
of the che caladae ‘%\p |re | eve hg ggount of evaporation of the

b

chem cal a%ij ust ec?mqaho%g © i'l lustrated in the Figures, by
provi di ng the I owen phatieatidah for iad dpee a0 VpJJeﬁz‘EibILD}LBGt chgnﬂ&aibvsmvar ds to

change the_di st. t e f, heén?]_t n
cont ai ni ngp%j(?ﬁ{/l%&-% a@‘%%férgﬁf%g%{l%}tﬁég , Th T gn%gggﬁgﬁgl %L
cheni cal héadifpten| ai EPLAVIQ Bppatiigs Plelf%‘oﬁoaﬁe@GtM@ﬁ% noi tthe he

chem ca ceomediidd, bady 15683 88168CHUALIE groﬁ%h‘tatdﬁ‘&uﬁh% eater 15
causes air to flow fromthe air 5 intake section 1 fl ow t hrough the

air inlet 2erevprghblafeatielon duutrdiedtingndihgdnddicater Boidr%t us as
i ndi cat ed %Ylatﬂtﬁ:@éfﬂﬁ\édsf@\m’haﬂ' hals tagd @fsé)é%rvtlf& eatae @hemrﬁlaoﬂg byh
emtting the heat uces a _rising curr of air Sll’l y the
arrows as <fh oaﬁ‘ ﬁ/é: ﬁ ﬁi?‘ﬁl £Eam forSHRr h% H#f%h?ére.@rﬁ)othly
Next , a fuasthspoesanted &yplanahaoge 3)ﬂg|avemalrk rfe&prec#ieﬁbtllee tohem cal
cont ai ng i g.r t acl e e C i.ni body
retai n?%g rglg’gp %@ %llllgsasfe'rﬁﬁagi[ ra(ﬁ ya%é?%z%l gl%tr} ip@‘%m gﬁ{’ggcqgg%bdate t he
chemi cal cdnt ¥ilsilkd Hedc@rdbngttantolori anfissppdei dbange .h thee toto nore
vent hol es cha'x:ﬂjes} hﬁehﬁtgt Stah 8QH! IO curdYimbi Heheb@s1S, SYhf itglent that
pernmts air toflow and 20 pass through its interior through one or nore
vent hol es1ndtc@tMeni cal containing body retaining receptacle 2 may be

conposed of at Ieﬁ&bo&mw&iwtﬁ@be&épdctr@fnthiéepgégeﬂttbﬁ{rem&sirsts of
ul phone resipns. surface of

he’ ohah C5PoBFEREATR WBolp oo AAICRABH Rher Ve dATkE: of- % he # S0RRel o 2

ar e spacedmax bhhh@mmflﬂ'oﬁt hesiddreoss 1heigapl2/ant @J.slagpam:equj 1to 10
mm preferably, #80%% 15 bﬁlhg; 2&Hm i‘ﬁv&% 1S troe@g“s% 0 makes
30 vapor unab & ass nade too arge nmakes | una le to
hold its ré@meraérdlmambéteeﬁ hhﬁglqﬁm@rcﬁyearﬂmntﬁm@mseu apdhgaFa o be

bet ween 1 %@Qm&%é@léﬁﬁfr@&ﬁ\yeﬁlhg §onﬁheaﬁs€§nttﬁﬁe§e§§‘éﬁ6@ Jeet the
| east requirenents that vapor of chem cal pass wthout hindrance and yet 35

that i€ h&de teeft%ﬁq'ﬁﬁ'tjepilBﬁéteﬂ;%t a‘ﬂEqEHFePFeI‘TEiCH"l NERERo/h tiSs &kt made
of resultspefirtests r&davheah - 12 t he amount of evapor ation by a

specified anount of the.chenic IS neasure ying he d| ance
bet ween t he surfagé1 %flaﬁ?@g‘c i¥al? 8§t i dJn %bj(; §gaﬁbe r‘?esr surface
of its ret miemitﬁg:n@d:&;hmée:nayuspecitfhﬂ:a:bryllmem dioﬁfagaafehbltmmt

[ Condi tion [ Ladabl et,
which is flgr% ate cﬂl%‘%bﬁﬁgﬁ@éﬂ %?nf§adtlﬁl§’t%éclosbnis?gl 8a prdgl | et hrin
as an &eti e mpgeemnemta CQDorheemmntémgth@emetmf.ecahgsandamoiast t he
cher cal | 4nGuankbbatia Hariiheldl 1ed Yo £8916HpIERL0LIRN pisd Ng; acet one
to extract the ingredient trapped in silica gel ppraisal 1s taken to
judge the &@mFrad %fo é@é’;ﬁﬂ%tlilb@ By Li%e rﬁié‘cﬁf’r?’é’éllaﬁ'ohhﬁ enempgadcts ve 15

efficaci ougtlaRar esb £t iR reLShPic@®Po.as acceptable (marked (err)
agai nst unaccept abl e nmar ked . The test results are shown in Table 1

bel ow. Table 1 Di 8C&R&iRA EREni BEP CESHE niPRE PodhC arfP 8- Hept acl e
| nner s&r f ag® 1@marfv@unbal oEvap® gtdfeRY invention, the combined

change in visibility and invisibility of the first and



‘Speci fied Anount of the Chem cal Apprai sal 1578. 4X1099. 4596. 40194. 70. 570. 3X
20 Fromthese test results, it has been turned out that an appropriate

.di stance between the surface of the chem cal containing body 3 and the
inner surface of its retaining receptacle 2 lies in the range between 1 and
10 mm 25 The chem cal heating, volatilizing apparatus according to the
present invention can be laid out in a conpact design by reason of the fact
that the heater elenment 15 is laid in inclination with the horizontal as

nentioned gh@¢hd makks cMUS1é8 tHENussrbesayseael yt bechasti Adhatandil e the
presence of an obstacle agove the risin currtgint of air carryi t he

cheni cal vBERG PeERIRF GLEETAT FPRRGELRGL? theARSanttedep a | oss
of the chewgifcéheasdrecadve iniadient of the AppareaUsyvhéhe heatred el enent
if placed harizontally r ires the apparatus to include an arch such as to
pass the cBPréht i ﬁfxﬁcgggivthl y W thout causing these di sadvantages and

t hus refuires theAappaddtastdo fher radedarngerathl sriag thehtisrael ;ae, the
heat er el enent, .15 | de inclined v.ant age |y _at .angl e ranging up to
2 mexi mum SeAReF 2P Vs MEY SPorg tdsbby De §0 cRBRATT e pdlEt Je of

t he appar atbse dhengwmtimposel@anygprablengdubdlijedtethenyndd catareds

hori zont al rdj . ﬂ_aqgg e at which 15 the heater el enent may be
nount ed tokgwgﬁﬁaﬂgggéxgatﬁ}lﬁa nge between 0 and 70 degrees with respect to
t he plane on whi cAcaerdGigpar dtus the | pregdding TisPepbbiat se¥m 2 vi ce has
its CORfoUl Y1 MK PLER1bATBEN 8hES BriisTmg il d10f 1 R €obBaRvEdg 4k AN

expl anation is next given_in respect of the whol e heated, chem cal

cont ai ni ngTHERF NagReITRENELAY G APRPAG 1HGUPIS Jshendfron Mafko is in
the form ogradect Bpeyranai gt Pethephsbe, t *Bd elas YrpboariAd 7€
smal | er than that of the,geat 25 iel easin surfagg\ 15 of the heater el enent
15. This nBRESPPRCHRSTBELS G RV (FRNEREINELC L85 RF R g %ﬁs:ast%ver its
entirety dofeaidey @f thdi chewliyvdly, neaas, othiehedreniringl anennt e body 3
for containing m cal i e _af terial t in and
hol d tﬁge cﬁcl‘talr% %%Fggﬁfg%t%%ﬁgﬁae? i[‘%%p??s%&? cgle.rﬁ?igceér.’i ,%taéngetajéﬁgosgtga eat erial
sel ect ed fedmservpheeuphemgofconsi sts of a caked body and/or a sintered

body and/or a tabl @k, i REkRGEHRA lP6rTRALe LEOPS 81 AQZAHY CHimBLHRH L powder,
paper or non-woven fabric 35 principally made from pulp, non-woven fabric

and/ or wovBRERIRA pARDalRy R okHEISPHf PREFRIRGTE hREayiaf, im-14
nf)n-\t/\oven. b&?ﬂ@b@?di@h ’ﬂﬁé@f&offalird fbrfliﬂa(lélii:@ﬁh.lzﬁdcwﬂé@&?i m‘tl afate_ara mal or
pl an ri yed .subst an a foam principally conposed. of a plasti

arori 9 Yo ted i L ai, Geaiat Sty SoRBras g Sorft pofl 5SS 1 ca
gel. 5 A cekathdiotly haglépr thasi re¢rdoh hadycaloht and@ $shabet changdinaal |y nmade
froman ingrgany 0L PROAALG PUSE A% 0PN POEd, ARIVE IaRE BsSQ] 1 d body
as described 'n - g AN ¢ Ch can in di t1'on to calcrum phosphat e
as its pri hepspaoepbnEhimcant it o kasexshpeerall 0f( or bigknass e | ul ose)

and a bi nder +(Chlp) mA% il {PTa CakbB8a atbhnEebnkPkasid G QWdel or
nyl on Eowder) as required for sintering and a gl ossi ng agent (nmagnesi um
Xegbo@é’%e g

st ear at®) £91lodguAnddsheret shaading F# @ iR bager @ or
non-woven fiaghtia&e olSap oipaeak i ¥ mesle tross @uwap.e i 1 © freeanii e nigs gener al
what is com%orgl referred to as pager hé-(n‘,ﬁ{ POSSi bll(%f contain a_plastic
material . Phe Sé&é"rc’f)%lﬁ PorMeh&mi &8 arhMH“t3H BEYFEd&™Tsi'y wat er
or alternatilsglosadiatythbhareat sdrdeadifesatd ¢al or rgnd 2 afeechbogdment i oned
non-woven fl% eir(; and/ or woven fabric principally conposed of a plastic
materi al correspond to a non-woven and/or a woven fabric as they are
comonBy cal | ed. The seetanet o tdfe dleiatgirée, noipieovenahdbadvabdageor
chem cal cqptai ; I Lid L ry = hods
si ng. heat Car R B e f L FegaRb A ey bR < W ned
wi t h wat er ter theser ginPedddarshiskiddpdd the aerefsom fReaboddR@iM Dned

non- woven Hakid 0 e decMiqyeloh 3 tRe it dEL PRELYE SRR @FCEmBb ek ani nal
or plant derived substance refer tqo what are commnlgwcal | ed a non-woven

and a wovehheHRqt FRdel brsErpkedcdmy de MapdouRfiFavwBPaliAusieShe | ke.

The abgyenenti oned foam principally conposed of a plastic materi al
basi cal | Eigni{ies a gol,ureth e, 35 pol yet hyl ene, pol ypropyl ene or
pol ystyr)én I pt¥Lon ofarbraw1nBs y y polypropy

._.7_



‘'used now as a cushion or sponge material, but in a broader - 15 sense is
intended to nean a porous plastic body. After all, a porous plastic body
.that can be inpregnated with a chemcal is signified. The plastic
dincorporated body neans a nolded 5 mxture of a plastic material with a
chem cal and a plasticizer blended at need for its volatilization from and
its mgration inside of the body. The dried plant indicates a dried flower
or fruit and can be exenplified by a potpourri, a luffa or wood. 10 The gel

desi gnates not onlty aH@tLEESM aqu_hlgasi]g@d,ghbg carrageenan and gell an
gum solidified using a gelling ﬁ“r,gent but also a material solidjfied using

a pol yneric water ¥d9oil éﬁsé‘r bY téﬁ@ﬂ’[ CHRS | 8PCF Rt sViEWa hhsty
materi al obtaithedlt bygla ehemigaan mé@aﬂng aﬁdallaartmzmgga@lpfamw@r with a
chemi cal ngl acosol vent nd bg ¥| g up hg mgt% Jﬁ mat er | aI when t he
chenical afd® F\%’ﬁtesaer LEP B Rt i Y SRt hF RESF ST ot ur ni ng
to powder dmdrdrtidms makes clear its end point ( t he p0| nt of tinme at
which 20 its che fi,cac rm S)iq 4l 1 t pnt ai ned
by the chem cal ggﬁ@al n%n&sbo ytt§prm€f%§ nllllﬂ%é-%%l%?fl %ﬁfgbtcf%ul ar a
pyr et hr oi dciomecintndepodymmevbicidg, recepeatiat :eraclgum\dhimortth@l

chem cal , C 0 nt, .25 which has a vapor pressure of not
| ess than %%88%%0%5% nnégﬁ ‘1% q‘:ol su%é The substance that can be
conpounded wi th tﬁ@gohe?mmlatibrqi@trrsnﬂe cHevatloraht Hien@Hhddyl s

i ncl udeg aneats &4 AbELHhE8H ph ) Mf‘afbgﬁi'n&mé)'f@éep@ﬁc‘iletraV' ol et 30

absorbing agent, a dye, a pignent, an aromatic/ deodofant and an efficacy
synergistic agent Fifh éxpiarfatibohtshapd: sdidrereiovabipsad etk he

CEem_ ca: Cerhtlad lrwmanb@fay &owmm@gd 360&9“ ﬂ&dﬂnﬂ@geﬂea@p@cdc{négﬁep the )
chemi cal volatilizing for, an_extende anel y .l onger than
o hours. |3 “The Etdi ol tEoft SPATnG Hiim, SEeKAS 1 Pnat cihe¥e og En R ot

| ess than B:hmmldaalTdaenpaﬁ.m@mtgagmdpssemhilmelatg Lrex@p tasae by the 5 10 15
20 25 35 fornu 00 n er 7 %

wher e ﬁgand t ar e%tqﬁe heaﬁl ng tlgegn%é?ﬁt Bré& e]Df o‘fi%‘ﬁd%%hgtrfo%\eg ?‘e ae:?ature of
t he chem celond@aitmimgnyolydyedaimespgcreceintaddgatili zati on by heatl ng
here means heatingy e7cI3_§m cg&.oc‘sgnts@&ﬂgnﬁg 18wl Papi exheMg Sygh that it
has its terrperature raise ast 5~C higher than the room

t enper at ur é10¢ tEhber a¥life i8nduigh f3t the chenical to be enmitted into air.

The t_hl cknes s of rtille 9hﬂﬂacé-'ro&‘;%nééblﬁhﬁb@aﬂpdﬁ[emﬂﬂm&u@t@aﬂii&i@%d&_@sured
fromlté surface th
u

cl osest_to the heater ele i.e., it
bot 1 oPlur PrEE A PeL SEAded a0tk FhESBLAG OIS RRACHE HEks
el enent, iie setsitepisurflacechémideds moatimgn tieddtl tkeeay afp-a portion
of the che n ng.b Yy that is the thinnest. For exanple, as shown
in Fig. 9, g:%agctalg% % 1ém(.:‘hgrrﬁ ca cgfrit ai ning body 3 is used as placed with a
surface thereof 3&1ignved Lera parsheckicssvievwsialystrafiageachemigah or
above the bealiar el egenbald ot il Gpied By s! B dJMel 03! Yebbptac ldie

t hi ckness i s represented 3{ length 1 of a longer stde of "the surface
t her eof> t &P W ReF 196 - alde aFO Wrat is inportant here is a specific

material with i tsF:;‘L@em foc 1r§1y§| (aagccpﬁp@géai Qsepépébeic—aemg@h Gant ai ni ng

body, inter alia a high therma eff I ves m ni nym di ssi pation
of heat 't o Lok A EH S A OHLERFRG bBchEFTEbF akctORRaPE PROARLMEHoat or
el enent . according to the 1nventlon together with a means for

attaching it to such a chemical containing body retaining
30 receptacle as shown in Figs. 1 to 8;
Fig. llisadiagrammaticviewillustratingchanges
in color and shade in the indicator shown in Fig. 10;
Fig. l2isaperspectiveviewillustratingaprinted
layer for an indicator in its second form of embodiment
335 according to the invention;
Fig. l13isadiagrammaticviewillustrating changes



The percentage | oss of heat mentioned above is the synonym of thermal
conductivity. Wile the tenperature setting for the heater elenent used may
be made in accordance with the chemical to be volatilized, efficient
utilization of energy without waste requires the | oss of heat here to be
limted to 70 % or | ess. The heating tenperature h used here as a basis for
conputing the percentage | oss of heat is indicated by - 17 t he maxi num
surface tenperature nmeasured of the heater elenent. Mention is next made of

tests in whigh-geagsunaehdde ™dethe dald@idHtr L SRoVA! Akl IFZpl i pp; | asting
time 5 period of how long the chem cal containing body continues to

vol atilize the chéni%al 4fict 2 P&L SREC BhBE Vi LLUs tndtdirePLintete

per cent age 1&§§r0foheaﬁ 1hatic&rte>xvam etk gingef riheolral b@weth cdNmlbAtONS.

[ Conditi Onc"lf'e éls % mgcg‘ a h]@_atl ng, volatilizing apparatus of mat
type. The Tt 8orPairithg BBEY 8 I aced directly on the heater

el enent 5 A t her no®iup) est:t‘saardmrmgmmmattls:adlémilummtemitﬂng ctbamgasur enent .
Measur enent, i s tgken under. eotlhl?r d|t| ons ?ﬁ\gﬁral sal JS tg}gen to
j udge as acic%p? 53 ? I?é‘c? agarns un éLﬁt ele) tJ‘rﬁ—: t results
in which the anouriti®of 1\ﬁoﬁ.atalt<z1amlcan waméwpm#aEdngrmMexﬁaDcal t he
chem cal i h T I I od is
onger t ha Bt Far o P01 Falne dpYdrdeutd ik FepBRLbht o n Fodgha 0, ' 2
pul p mat ha&dry eEr ambeddmenttoppotihdedrasean st invanddomerein. 25 The

amount 4gf the act ip e%'qgfa@ @NErds st B8 cCAHYIH LRIV i S AUAEA LR NG ¥he
determ ned using acetone to extract the |ngred| ent trapped in Silica gel.

The test resiRe sX¥fé shéWd I nimabie - 216l ARd Tabl e 2

TeCh$niflzeHea BO¢e@faUAﬂﬂuﬂh @Eﬁ@@uﬁﬁg?hihﬁﬁiVY£Bﬁlof the chemical

xt er TopLos ol a- con- Lengt natio

STLi 1 on pEASE H o eAA A i APBATatus stowh1h°Pigs. 16 ana

byi sai ngHeug;ht éﬁmpha'emngem)r eheadiSEr i fdoadliotyddi dody Crketadnimgnount

of nesS)1?6@1%@é&§&8alsgmﬂha§£éfgﬂ me(Hrs.))1Pul p35x21. 5170. 7114. 133. 2~ 12
199.1 I'X - )

Mat x2. 32Pul p35x21. 5169. 493. 544, 82498. 7Mat x4. 63Pul p35x21. 5169. 379. 752. 93697.
2Mat x6. 94PY n35X2d a516$0366: 760, 48962V . RoPuL P35K21. 5169. 453. 568. 46090

. 60Mat x 11~ From t hese test
results, it is se&PReTXingynPNi ERNB1E .| dssaPharPIapmtdiaresls iFeved enough

amount of qf}ﬁ@e@%ied@b&‘t al¢rz&ﬁ1@almléatQﬂgg%olaemﬁ@mrﬂgahp@aﬁ&ﬂhsI i zation
| asting . tine odto ho rs or_|ess 1€ E even
i ncreastng & ?Eﬂnfe%s -5t AR °e§ embr?d{ ‘1‘%% %prﬁﬁS%Es not

yield enougfmaesmtmbnof chem' cal volatilization if the per centage | oss of
heat is 75.1 % (i n 1 r f t: has been
confirmed that nalélﬁ'ine %Fﬁérﬁ%%ggk%églg@nfg tSl’eJ:lc %Hn#%g?ﬁgo ?g’a%gu oﬁ% not
| ess than mﬂrﬁ%m@[ptﬁé pechemixzl |beatdhdgheato ki hbrdnghaesFk®obernit the
chem cal tgq ré‘ﬁElnEc‘é‘i' aébﬁ’céﬁﬁl%tgabéf A d PNBoBY 'f’&'té’in&h@e rédonger

than 12 hours. 15 An_expl.anation’is next given in respect of the iIndicator

30 shown at"c‘%&%%l?ozt%df poRPepigad ??fb?a%%%hem Eé}rré‘(ﬁﬁ RMNg3 body
retaining rtgﬁgpéﬁahg_ﬁy Hy@emdggahggt%% ivamdet ¥i &glgligg‘ﬂ}om t hedchem cal
cont ai ni ng body ing section e Jjndicator i s ed to

i ndi cate and di spﬁg}ft e'ﬁ'ﬁﬁgpgﬁa&&n& secfj(/? %EbFlpﬁeV@ﬁegrﬁdﬁa# q“fﬁl l'i zi ng
col or and ﬁlmu)dnamgesibmhlgbh abbawelry andr enenpipelre deegiot g a0 ccauded due

to heating.,.The. state of eryl C e laps tinme
fromthe chlelmaca %’% %rt Sgleﬁl‘ttef'1 (}gwarh%é %‘5@&8@#%‘0%% G"le rrg%rcgrs%ffﬁ ed by
VI SI bi 130t y Icharfes bbwedal m:m@dh@eusspmmna}eebu&iyhaa sectdomok® sites,

, t | f
a change 95 QfdEELAMAd Shithe {oaddy ! Wilthe A0g anciangs: 0

anot her

containing or carrier body 3. Also provided is an air
intake section 14 opening to a lower forefront portion
of the chemical containing body loading section 13. In
35 an undersurface opening 1l3a of the chemical containing
body loading section 13, a heater element 15 is attached



‘to visible that take place concurrently. Mre specifically, this is an
‘indicator that is provided with a color and shade changi ng section that
.exhibits a change in color and shade froma start color 5 to an end col or
.produced utilizing a color and shade change caused by an irreversible
reaction due to heating, a first mark that represents the chem cal start
point wwth the end color and a second mark that represents the chem cal end
point with the start color. 10 The col or and shade changi ng section is

desi gned t @ CEBRGR MEALIAG MetHdReReir BeAbnithea ¢NEE £ Alaxli%um
volatilization is started and to gradually change its color and shade from
the start EBrédacevikgmBerpduEmed ol 2P RPtﬁ5pHg-lapse of time of the

gealti ng. An]gl, }1 heTﬁ@méa;tane%_ém@htc?bQ{aghﬁng_att_leen__basqrir@ §E1|I(Fahcaé1d tlhe g
epl eti on the active, ingredient of the chenmical, j.e. |, e .chem cal en
pornt are hadeeLineictadterhpE Lratsat Releapa2sn Latna sl

chem ca, ¥bataiind evady n@aaimimtsettiba ad. ve i ngredient of 20 the
chem cal well not kgea Ieeft%y t he usg'ro. Ihe glxtent of. ttI]’Ie color ¢ ges if
indicated by its CBForCYPHT AEAES DOE2LEC BESAREVASENTAS RATh - 10.
Ther ef or e, aipubhAsbygbbdnvl Fidndia yamp Leoktabch2s Thelrest coMhrampush
visibility | Qo ' i, ni i f [ . The

hi ghest te%gFgguﬁe%gqa%ﬁéﬁ%ésggrg?’ Z:Fla sk?andel%%a%%%ﬁéﬁée%ﬁb&%changes
the color ahd whidd capsemdhddierear36leangn2008 to3emRdf dedth@nd Fig.
10, meqgi OEh'eslI&ItlanSl;o BRAE1 @fyp bt éﬁ@h@?&fe@l@étfi@é&‘i? ?ﬂé%@‘i&%&
configuration thereof . The I'ndicator 30 has a |am nate Il m“structure
havi ng a bB¥ed RH¥B1SUPR1Fol or and shade changing | ayer 32 and a printed

llayer 33 | aid onerhe dhEémMext, céntain iy BbaY fedavhlingorotaptazdev th
10 the bis@s sSRPVEL AP h BHIR- | By 2P 3 SBLBNSEh SeBarated tpart |
f{;)m Lhe pobﬁgi@iﬂﬁttﬁd? @@ﬁl?&mglﬁyapﬁa& p Ly zha,ls a rlofw@gi pkl@gﬂa f aft
attac i p.advance to.the or and_s ngi.ng | ayer SQ sto

ol ace 11 batvebr KaTbh® TAIEe Corr AT RH TAFe 20f SPRct BACkE o BpPRsad

col or changddeapdrat3d a2dl, t iedpienfolraest wW3iXh samparht edutdetthe@ 5chieni cal

cont ai ni ng d ai.Ri r | e fitt ibRg 4th a i ecess
22b for rredt?% t¥ﬁé%;tr ggtaQ%O 2%%1&?%? ta%é:lr)}eigfl.etérﬁg %%vgpﬁng%&f;%g’a%f[ has a
pair of pif3:34a and is secured to the front plate 22 with these pins 34a
f:ctted into hol ef%féa% czr7rrtqc!; !ﬂ‘ﬁé\hﬁdgaab_@t%%eanﬁl@aﬁﬁohﬁth%_a?cla ) rraslvﬁ_ uE
of as opaque. film eri m.crons.or. nore in ckness, ic
"5 o neRAsERn o PABBLAE T TS A0 OF PRAGSMRBP AL aPhA Sen | he
indicator 30 is imheaihedrt supfadeef thskiowef widton bfag evaeteng the
20 cher caP 28BNt g 155y T oFalni hotF oESHIAt ol ARG EPHAE, WTHE S her rol o
assi gned tplueljdsi off ajdgeslorselongdjtssratisebhasrd ignsida e@adperti es
of the i ”déﬁ%?e%rdi%gtFQ’P%“fﬂbﬁgaénhhﬁéicﬁ%ﬂ@ctt‘io!nt Bfnﬁﬁléffétc%l&hgg@telo.s
such as bl anking, stanping and/or punching, cutting, aligning, sucki ng,
ext rud#hg, TEEEP ot eor and shade changing |layer 32 carries and holds a
thermal |y col or affeskadm Wi 8925ulst @ﬁ@lebea'%éwnﬁibhut‘igst.hQ,CO! or and
Tayer 52 phi BR% d G briBnUtandAE Dh AT EACRag & UL TE: Art SEAGY )

i denti cal tvertthatalopikcheshazse dtayechdd.infhegtaklyaiigredboramabalsmade
changi ng | re32. de ree. -l.ay i n nd third.
35 The fi r@%gslg-lltas)s/é)ﬁesr %glﬁga}(%@ut@dlﬁégaca&?%gptrtlél){rinﬁtﬁ):ﬁegzﬁgfg’g%oglr' coat ed
with ofle of two clibei rehs phatteM@Snas2tan biexedenodeomeFigs céntaact ed wit h
each ot her.exhibi ry. or dj I 4.0, ti b ut

alternati vgl%(/gb%;é%ql?(rin 0 ﬁﬁ%é&q{vﬁ%%fé%%ilu% % %ug%e&fjﬁﬂc‘él%sfelggad:l ssol ved
in or decovps$d@ad phegeld PHef brhtagaddiyponbiAch aThanade dmdcendast ayer is
consti tut gy auiesifagbbmodl $RASRME Got Beohkr 3 d AWM sfacEYRAy

di ffusion-mgration of east one of the two chenmicals . The third | ayer

is a | ayer 38 POESdHS t AdOSETOrkP | BRI TAAY EOW%iTH¥ESPRe other of the two
chemcgds . The cphighn@r difSolwbwhedst FAYd.S B, rLagdd ON the upper

plate 20 is formed in its inner surface with rods 20a



"10 that takes place when an aci d-base substance and an aci d- base i ndi cator,
"an oxi di zi ng-reduci ng agent and an oxi dati on-reduction indicator, or a
_netallic conpound and a chel ati ng agent are m xed together or contacted

W th each other. For the resin filmas the second |ayer 15 parting the
first and third layer and causing diffusion and m gration when heated, use
is made of a thermally col oring pol yester, polyam de and/or acrylic

| am nation. The printed |ayer 33 is made of a transparent filmof 5 to 30
mi crons inehRirtkneshe %M §£142PsRARCREL, iR NESr 4L 39! A% RS MY
characters printed typically onits rear surface, i.e.”, on its surface

adj acent t 8@ a&A%r and shade changing | ayer 32. The abovenenti oned

transparent film bas st hendmifddct icbhtfiRiAgecholiRe eek@n ranty shade _
changi ng | ayer 32 and al sop has_ _a npderate oxy erneablllby._The covering

h d en
pl ate 34 i §S0HAG1] ut et WHRRCHLEAAALTS &RA ] W%ﬁdlﬂaghﬁnc PIEAbI et
absor bi ig aeertaiathn g ®ddyhkoading3edbienpgl Btia He pheveds1l A aditrdqyi ol et
i ght from.inping ng.on the color_and shadeg.changing, layer, .and keeps it
from di scor ST TEHER, Yo5e8] Tf aBBHR HRCH 1By d =39 thitf” gt Lk
ul travi ol eplaliso? bimegy ddgentn icoadrauor atidd thehsat oe lead ieg stivdragom. 35
Mention is Xt e L.r di t of e..Lndi r ceording to
t he presentl%i%ln\?ef{rlrttilqloen.CHG-QE%lr gﬁ‘ﬁ@?g& tllr%%bnaés)etrﬁgyléégglﬁlié%\ﬁni%%e%a ile the
col or and beadeuwtiendiand | tyereB? heldhiagaired brelippivg downdyhmde
changi a i dafter . cal or S heen changed. 5 The printed | ayer
33 as gﬁom%qidﬁlélg.lﬁogﬁassl_htgﬁvgr chr?eFr‘gg"_S ART", a first mark representing
the chenical's stake phemigpintcopidintag bedncdehss RDcheguisdsbnd mar k

representi pgnithel fd\@ Finkte Sn TG tPPhBLH PELBEAGL & Al Fe ANEsRAMPW headed

fromthe "START" 10 characters' side towards the "END' characters' side
printed, tH8 SAPOFhallg rdW Bs ‘”é}od]cﬁjaf’?c?hmﬁsi nted &G a2 s PaETART"
cEar act erS'alS.iegﬁeﬂ:Bp@didﬂh’eﬂihB.gBHe tremticad bbhummlrnidmgvawmyi:{ S:ﬁrEND' )
characters: sj tRat_.is_prin in.l ite.. The i.ndi.cator 30 .when the
eat i nds VB PRRSa RS sRa RECenbfaRTeY LhSne ChEm AR B AT L O ce
as shown i boEiygretainding ecepdgelalR vhatb ndmovERgRilie dlvawaac pdateand onl y
a root portihon,qf dhe arrow closer 20 to those characters visibly appear.
Wth a | apse ofh the chefical 's heat i ng tinme) the color and shade changi ng
| ayer 32 changes ASsshomay imoFigd 1Bi.ghthe ahemhead centathd nigh@iodt or 30

assunes t hgoapBedmaidiia td@ind41a t Fildr fE 3RS SRt dB Y Wit B 25 as
shown in at the staggfe%bé.a At this stage, difference in shade of

Fig. 11, .

red betzﬂ’/veeﬁ%toﬁ’et VN L ek BE g AR Horei CeattcetaRder§d ayer 32
is smal|l or3@ andehlsW whta thetheds| 2pa e OftHda icdtetriazal 'Lef theainag time |,
30 the col qr, d s e ngi ng,. | r..32,cha j l.or,.to.red somewhat
darker in gﬁé%e%,’ aang‘gt%rg&?ﬁg?gaPSr%%%&nc%rlfleigs ?sg%tﬁ%#e:gt %gda%ggariélr?%érthat t he
"END' char sutrdiasceaps wahbwiatheockenlicad gontailpimabodiyomatainiing 11, at
t he stage . Jhus, , o t ([Faral r ‘&Qﬁgi i rance as the
chem cal’ ggﬁee ti ncigi%f‘li%reae § sgfgkrsrg gs@?%%sa e @g;ﬁéf gggﬁ%ﬂser to
recognt¥e PRES&femical's heating tinme, that is the residual anount of the

chemcal |eft conganeRetH tHR I £ c6RPHRNANYI bRAYY 33 thw rebsare/i ng the
degree difference in shade of red between the "START" characters_ 5 and the

. S .

col or and $REJEIGFERi TF | By eFOBBACK: TR et Thoi TRe oF LERBICREAHILE when

t he chemi calf tRebeatidgeki praandg be alteredenchahgethduali saamed of the
chem cal |eft contain iLn _the, chem.cc (o i Ni.n ody 3 cones | ess that
onC ot fact i el Thithehleri SHERLEE AL RLTLAIRE0RN SoREERISRY 53°, 10
t he coBor bhoedysBaddhehrealyy ngd fiageing? thec ameundent £ cewaporeddlonotdfer in
shade of reg, .t Lng t a rs invisible. Now, the indicator
t hus pr eseﬁ?‘g tﬂg@%%%gﬁélﬁc% t#g“fﬁﬁg i%%k%‘l‘ characters are hidden from
si ght and the "ENDhelgmehataef ervapdoatianco|tde lohanitdl anaw adisown in
Fig. 11, apgt '&%ﬁfsﬂ?@d(dého BhSnBiV&&Qu@&‘hE@& £§S€h§n§%bﬁ§etsh,eb‘iﬁer t hen

to clearly recogni ze that the active I ngredient of the chém cal’ proves to
be i nefficR&oyiding the lower plate with a ridge or piece projecting
35 downwards to change the distance between the heater

element 15 and the chemical containing body 3.



"20 Mention is next nade of a second enbodi ment of the indicator 30. Here
"again, the base layer 31 is white, while the color and shade changi ng | ayer
.32 is white before its color and shade changing and is red after its color
.has 25 been changed. As shown in Fig. 12 the printed |ayer 33 in addition
to having the characters "START" printed in red and the characters "END
printed in white has here, a first band region 35 printed in white, a
second band region 36 printed 30 in red lighter in shade, a third band

region 37 print edRé!ﬂeﬁ:QCi Fevihay . day ker the stede tial taef enehlidaand region
38 printed in red |dent| i n shade to.the "START" ch% acters, thereon in

'S
successi onPBetidEh Vs Appbkt 1RIARRATIEUPKL §5 oo Lfeh Wit heat i ng
\{gl atili ﬁath@n dtﬁemma{t]abﬁbdxﬁcmmmg&bblaﬁr ap@eammngda%ﬁm@ctg Iﬁ,ﬂ_ a 24OI
at the_s t hat the characters t he second, .third an

four th banBCtOMEARD J61S TFHHer 385 arausrs; BLE tov oY FEpTe LOR PiS

chem cad ' siheakiengeidininn tihe and dllow & cigtdeohanigt dg llesty @6 32 hahanges
its color r | ight er, _i nd i ndi cat s. the

appear anceggﬁasgtdhggg B %aft%l ?‘ggzl %h %Qﬁe%lggeégv%?b‘%%sg %r{%tsma:gd and
fourth bandnddgiadresi 317Yaht1e38nramﬂ nskkpwhbl e and t he second band regi on 36
becorres, i 1Bl eqis«sheugo10an PO nddeed oilReHATS bY)onlibic oy Fur her

| apse of tine, the color an ade changlng ayer 32 changes its color to
red somewhihedheidr puedtee®, 2 aRiSiRG CHALER broBALBNRS t@da§§t§|¢é1 t he

appear gicep{haie bQﬂ%ofwé 8k i OWHirbkbé'&Q-nﬁ% 989030 LRt elendRicammi n

vi si bl e, the second band reglon 36 becones again visible and the third band
regi on 37 bec8ifLuss i snePENY -shown in Fig. 13, at the stage (c). At the

_eng_ IOOIt nt gt(‘) the netgm tC%I fﬁ’@%héﬁ@e&fﬂﬂ.é@'e}]{qﬁlﬁﬁaﬂ:hg_@ h's”?lmiir{ Ee t

i ndi cat or resen a arance as_shoywn : a e stage
(" ) "t hat TERBSGRDP L nARso! BPETIRAT ne T Tort L 88chotEnF RAA Bt
regi ons 35redéparatbld 2are visible while the fourth band region 38 becones
e LI B 08a160n 81 A0 BHl o L £60ARLES- ZoBEARNESSI Vo

| apses of the chem hanges in~visrbrliity of the
first, secénils sIﬁiru@tamlalbmr$1hfﬁaﬁdem¢g|icﬁ151135:ar3@cmmaﬂdass éiéléwel .

Fur t her, tEﬁeﬁt’l%Qﬂe%dr{‘té{iﬁ!LHb' bbYlyOfs tihe 1 SHRE "1 £haE acs %éo%&‘ﬁetdhe "END'

characters take pl ace here as he same nmanner as in the first
enbodi nent ¥ N’BnPPSnOFs‘“%QtV%Hé‘%]Feﬁ tFPF dt Rt bRt AUEREMeRdi-cat or 30

with refergagesteubitiise 14 80€ i1 645t W P Bs e HI€ 1w ahed | ayer
33 made. of a transparent fi) has a{:eft h nd side hal f 33?&119‘ hnted 35 in
Cod oxXbpt PRSP ERBPAGR E5-VokeTARA FREOPERRPRERE MOFiR VAR TIRGLES -hal 1 33b
printed in white Eheeqﬂterhmcad.tmmta&ning B6dy rétbinlﬁber@ceptadneayer 33
further haﬁ,.@ggf el Hin §Sé{i| 8%3‘ "1 4 EtSH e 2 }M:Iﬂ dfed Sd g?cfo of the

characters rans ren en ou and trtnalf 33a.
When t he chB@i caroyprhedhpitg 9@D§tilslﬁszatqfonplos'|-ﬁQﬂth@ed Pfthlées‘ﬁéifoat or 30

her e presepbs hﬁﬁd@p&ﬁ&aPSQﬁ%l%%'BeEhﬁs . at the stage ( a ) that
the charactersS "Serviceab are visible. 10 Wth the | apse of the

chenic&l's heatin§Pei FRTEARE €8] BhearlieBhsdd cRRGIYIRPAIBSE ARdgr adual |y
changi ng i tReCohakrathshecle ¢0 trd, raa@ptﬁmziéloh citOrsplced abaﬁ:gti ng its
appear ance_such that t e charact e\rAﬁ "Yes" ?Re gecog%: g gr adu y.darker in
shade and ThIFSPBCE AERYIATHY S whitFedTB h&r GtE&PL NG &r(’-fobecom ng
gradual |y tbemmer pmaﬁdsladblgnd wicsiBlremfrom i nvi si ble as shown in Fig. 15,
at the stages (b) ) o] hen he
chem cal' s heati 'ﬁggg. grh% perl oy]en%nch{%h %lt%éa %‘?&tg egg%ﬁ\éﬂggeasppear ance
that t#e cvapact sneblredd bessnd tuandr khei gapsinblda thpl darge whkesct ers

" No becompChgabhy thShBI® 1kBUSCGUANAG A MLty O{?i’é‘%%)ﬁt cogni ze

t he message characters ervi cea I cat or erably is
nmount ed onthReDStanerisnrangsd tig ba/besveerzl ﬁgdab%&mat%eierﬁbﬂ-ﬂe

nei ghbor hoed ¢k nilea BeRPF 1 Sh8ERIBoVE tWIREEt ithd SedbikdguiFemehts outsi de.

An expl anatjon i s next gl ven in respect of a second form of enbodi nent of
the chem chkhad FaRamhLLveheBacal |Pf}5h§ uhhEPRELD IHATRIET eRBACE SO Fi gs.
16 to 348. that its heat retaining property be adequately held.

Mention is next made of results of tests in which



"The chenical heating, volatilizing apparatus in this form of enbodi ment,
‘indicated at 1' , includes a recess section 40 open to top its surface, a
.lid 41 vertically turnable to open and cl ose the recess section 40 and an
.35 attachnent plug 42 for power supply. The recess section 40 has its base
surface 40a - 26 inclined to the horizontal, over which the heat

rel easing surf ace 15a of the heater elenent 15 projects. The recess
section 40 is open to the under surface through a vent section 43. 5 As
shown in Fithe Hhowht hof hevhpdrakitod n@ﬂ dbpddberieacamorenit i édei s

| oaded with the chem cal contajning body retaining receptacle 2 so that the
| ower f ac&NemkeRb i Hmeasuned oot Yoy ing itde Fiﬂrsg@ﬁ‘t%?ctb%"ﬁ]e‘ﬁ H $eat

rel easi ng swirffacee 5@ e tditehbas Br céheaemti nkh bollyy Gausidg Heha riast er

el enent 15 to produce heat creates an air f]ow as_indicated the arro
Chrouoh ¢ ne SRR Ea g S ratet tag ] S T hd HnERnaRt 4 moos bl y

ef fected. bBraraddiebébowgoi ng description, it is seen that 15 a whol e heat ed
chem cal ngjt %jtnf 1(1)5/ carrier body according to the present invention
makes it posSiBe-td vol atilize the chemical stably for an extended period
of time. It is al Forsddre tdiedmbcaherpadlaicdnigitwdy 8; B8ecdry maddody
retaining r tacle a rdi . r i i C Y} r of the
chem cal tg%g%&at}%€t bg@g'c%{e?%efeﬁréﬁiF%ﬁgfﬁgﬁPf%(g %“'rgo{gﬁeaa@%@‘dt acle and
the cheni c&hadormen siagsbody paed totlrinues e aughiee vengredientio its
outsidgy 25 It iSr@leSOnsERR dH¥hPabReWeCRlghEal LAY a ¥ UrAl bhickih APPAT at US

according to the Er.esen_t Invention provides an arrangenent with an inclined
heat rel eadiSnguanfitadd ilY Aetieamigred bane S@ SWRRF 8By GO 2Pl s 9

cont ai ni ng akeMbrs theakedddt Whel engrddivh aRRaies 1GaR 130 he gade up in a
conpact design. |t is further seen tr}ﬁ{f}an indjlgq%or &or t he heat

vol atilizing chemf&l aE’Bﬁ'\?éfsﬂdegﬁetti bf tPhel Wi ERe AHREPYe Yfhgr edi ent
clearly anevapadseiynt by henesesped ifioadh anteupt eseht thw eaidtdnzdias been
descri hged 35 hereinbefo in.ter of th esgntly. preferr f Qrys of
enbodi nment g\rf 'Jt%a?{«;%‘ggcig?5egﬁ‘%ngIlglrreen (’g%g'%’ ngg %ﬁe%n’ %§I ggc‘%g’taoo]b%nt ai ni ng
body, a chdmaxed ot aga s body aceteyp talnbe r maekedc! ) .a chemni cal heati ng,
volatilizing appangus Al AQshadkcalar diwiiesh akald 1§ Zbagoghemical, it
is to be understood that suc Isclosure 1s purely il 5 Tustrative and is
not to be interpreted as liniting. ¥@seqlently, without departing fromthe
spirit and|Bropmcd Hdiardenyv @hiemdpral\ Amoads ofl Bveipairiaaisn byodidppeatsans
and/ or al t peoratairgngppbpdént iands 8k -t|IS@eichiéad iowunt| ¢f the doubt, be
suggest ed pe rf mar{{Chemiepl 108 havi ng read the preced|ng
di scl osurel Accordingl¥s it is intended that T#e4fol | owi ng|l cl ai ¥ be
interpreted as conpassypg all altergtions, nogiefgcations, por alCernat|ve
appl i cat i ops—as—fat+ ing. hm—the—truoe—spirit Iéll Fcope of the—rwentton. 15
- 28 TheCains What" is clained ils: 1A wholé heated chem tal
cont ai ni ng| body of 3 mthor nore in thickness 2%al pernits @ chem cal {o be
vol atilize y heating .fgor a Tong tilme periodjpocharacterizled inxthat |t is
so configured-thatits percentage-514ossof heat L that s derived fromits
heating tenperature h and its | owest tenperature t by the fornmula: L = [(h

- 1) /oh] X 100 i gréth %H¥sd e88st2re £8 tholia hapd sk efNElraRla @MY ai ni ng
body as set forth in claiml1, characterized in that said body for

cont ai ni ng tRathém aRPLPTRke A1atapessbesHectatds sNEAR M ™MDm t he
group that chsicdb cdntatakag bedy 3 and the inner surface of its

retaining receptacle 2 lies in the range between 1 and

10 mm.

25 The chemical heating, volatilizing apparatus
according to the present invention can be laid out in
a compact design by reason of the fact that the heater
element 15 is laid in inclination with the horizontal

as mentioned above.



‘5 and/or a sintered body and/or a tablet , principally nade from an
‘inorgani ¢ or organi c powder, paper or non-woven fabric principally nmade
_from pul p, non-woven fabric and/or woven fabric principally conposed of a
plastic material, non-woven fabric and/or woven fabric prin 10 cipally
conposed of an animal or plant derived substance, a foamprincipally
conposed of a plastic material, a plastic incorporated body, dried plant,
gel, belly or silica gel. 3. The whol e heated, chem cal containing body as

set forth in claimnls ¢Rataehei sz9dcaiskhat ﬂ%@@@ﬂwﬂwlmmw cal
contained therein is serviced as_accomobdated in a chem cal cont aj ni ng body

retaini ng PIeSESad% ahaAPstapteviBeyenwtis Atsi&sCUGReReRE e, 4. A
chem cal CQQtﬂﬂm@thhém&@Iam Vglaegaftzanl by ld@t aay & Zegsiabdiat it has
at | east ogﬁ_[se t hole, it %of a ilze S f C|e t to cco date a

cheni cal YHEBS85 PHEPPS, 3ahgSFt © th Fta& ¥Bpaced
fromthe staimiomsofoh lvef chermpplaradzmitsa,l nhaghdaa)ﬁgr eQ@nentbi/f dldicd@ance of 1
to 10 mm Ache ti. | atj ]zl ppar ct ed in
that it in Orcf'e {%ggye?ggf‘%%nst \ﬁ%oeac#adoége’%%gu%regbgbgiﬁ a}}]aexré em cal
cont ai ni ng sblmﬂyasd:tcapamgtlnemmmn‘eOWawmgsmoﬂlabxmidﬂmwep:tadmIrw said 5
heater ele t i i le of O
to 70 degrgzlsré W ?#ér.%%%ééé%ﬁ?%tsa ﬁﬁ@%% ﬂfgﬁeeglspg?gtau?%p aced. 6.
An indi cat &e mwder hergevoliax iﬂiZz¢ ng chemcal, the indicator displaying a
time pgpiod of seryGefrd, e Qf@d"ﬂ&ﬁ'elélﬁéﬁtziﬁ‘gscﬁﬂa‘are qhN%6R #r ought

about by an irreversible reaction due to heating, characterized 5 in that a
stage of séld\Yadbtf&ﬁe@HélEh@ﬁl%%Iaﬁ%l@aﬁﬁ%gbﬂgt‘i‘?@q FoRAX 1R Anblen end

poi nt E) Iher o¢f ink-IePiesent 6¢ by aeghangs. off A K@W&véﬁrotheS@lﬁat&f
i nvi SI e

d h f th k f bl di
Lo, col or - antss RRRAIE G ST R e ko ehangRe B hY S tas BeRu haas
si mul t aneobsl plarcdchhanﬂmatmlly? Adberidddiglst ort Heomamg heatt \mizatthl i zi ng
chem cal a%hsee’heaf%{)efﬁ %fexﬁlaﬁltn]n%l’ye *éaﬁn%‘i}n%{ e@o'@h&“ rfa't

changi ng from vi sl nvi'si 'S cause to appe n a co
represent i g ndee bettoraem|0 anshd Opdeg el Wi t8 sf@@cnﬂﬁm« tdtﬂarn@&rgef rom

invisible £, Visidheths gg,#%g:qilglps aPEeilhs't'&l &Pl or representing the

chemcal's start l%m nt in ndi cator. 8. The indicator for a heat
vol atilizing chemr&sl aEEa§éttuf50H1rﬁqlﬁv%‘l’aﬂﬂ%léﬁ PREANY or eNdSdd®ri zed in

that said ‘E'é?r&%réfhf@' Ph s9Q LN Orgddahb¥el RHAE 460 cat or as tine of
heat i ng el apses. The_indicator for a heat volatili 2| ng che g eélas set

forth claimé6 Anc??é?%@{‘&tlli’é’dlﬁﬁlet’ﬁtagif’ﬁé‘ IndiecRt of
| am nat ed hielahesi y uchemée cadnrdrst anhn Angobedyargl. shade changl ng | ayer that

retains a color ap s%%qnﬁc%i}ag h@gi%q}t}l? base t@eégl EPOQ’Pprilnttﬁie'L layer

that is nade of a transparen mas I mat eri a ness of 5
to 30 micréndsahd rbedfoposed atractasgulsinieaitathedepdped dddtshade

changi ng | a¥ef .nh28d a2 PRSeat A%z d Ndthal $eFRAG A @Han%FBJetflU Meapt | LS base
material of 10 a thickness of 50 mi crons_or nore, i gh in masking power

and i s28i sPEIERHNG FEEfaéﬁedelft)fogaFBecBIe@rt%cP%%%%tcIlréngl ng |ayer. -31
. ACAGS. Ay . Ay @ Ay Y hASh SmARksASE 8. AYSs A blleA. Ao HR ASS. Abld . 8hvemADd1l A@S. ASS
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The body 3 for contalning the chemical is made of
30 a material that can contain and hold the chemical and
that may comprilse, e.g., at least one material selected
from the group that consists of a caked body and/or a
sintered body and/or a tablet, principally made from an
inorganic or organic powder, paper or non-woven fabric
35 principallymade frompulp, non-woven fabric and/or woven

fabric principally composed of a plastic material,
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is commonly referred to as paper, may possibly contain
a plastic material. The paper body for chemical con-
tainment can be made using water or alternatively using
thermal or adhesive joining.

20 The abovementioned non-woven fabric and/or woven
fabric principally composed of a plastic material
correspond to a non-woven and/or a woven fabric as they
are commonly called. The methods of making the non-woven
fabric body for chemical containment can be largely

25 classified into dry~type methods using heat or adhesive
and wet-type methods in which fibers are entwined with
water or an organic solvent.

Among the others, the abovementioned non-woven
fabric and/or woven fabric principally composed of an

30 animal or plant derived substance refer to what are
commonly called a non-woven and a woven fabric made of
silk, cotton, flax, kenaf, gelatin or the like.

The abovementioned foam principally composed of
a plastic material basically signifies a polyurethane,

35 polyethylene, polypropylene or polystyrene foam mainly

used now as a cushion or sponge material, but in a broader
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sense is intended to mean a porous plastic body. After

all, a porous plastic body that can be impregnated with
a chemical 1s signified.
The plastic incorporated body means a molded
5 mixture of a plastic material with a chemical and a
plasticizer blended at need for its volatilization f£rom
and its migration inside of the body.

The dried plant indicates a dried flower or fruit

and can be exemplified by a potpourri, a luffa or wood.
10 The gel designates not only a material, such as
gelatin, carrageenan and gellan gum, solidified using
a gelling agent, but also a material solidified using
a polymeric water or oll absorbing agent.
The jelly refers to a pasty material obtained by
15 mixing an organic and/or an inorganic powder with a
chemical and a solvent and bodying up the mixture. This
material when the chemical and solvent are volatilized
has its body disintegrated, returning to powder and it
thus makes clear its end point (the point of time at which
20 its chemical efficacy terminates).

The chemical that 1s contained by the chemical
containing body 3 may be an insecticide, in particular
a pyrethroid insecticide, a microbicide, a repellent,
a growth control chemical, an aromatic or a deodorant,

25 which has a vapor pressure of not less than 1.0 X 10°°
mmHg as a measure.

The substance that can be compounded with the
chemical to form the chemical containing body 3 includes
aheat stabilizer, anoxidation inhibitor, anultraviolet

30 absorbing agent, a dye, a pigment, an aromatic/deodorant
and an efficacy synergistic agent.

An explanation is next given in respect of how the
chemical containing body 3 when heated can be rendered
able to keep the chemical volatilizing for an extended

35 period of time, namely longer than 12 hours.

1. The chemical containing body 3 has a thickness of
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than 70 %, where h and t are the heating temperature
5 for and the lowest temperature of the chemical
containing body 3, respectively.
Volatilization by heating here means heating the
chemical containing body 3 to an extent such that it has
its temperature raised to at least 5C higher than the
10 room temperature, a temperature enough for the chemical
to be emitted into air.
The thickness of the chemical containing body means
a distance measured from 1ts surface that is the closest
to the heater element, i.e., its bottom surface to its
15 surface that is the farthest from the heater element,
i.e., its top surface. It does not mean the thickness
of a portion of the chemical containing body that is the
thinnest. For example, as shown in Fig. 9, in case the
chemical containingbody 3 isused as placedwith a surface
20 thereof 3a smaller in thickness or smaller in area lying
on or above the heater element 15 as indicated by the
imaginary line, the thickness is represented by the length
1l of a longer side of the surface thereof that is wider
in area. What is important here is a specific material
25 with its specific physical properties of the chemical
containing body, inter alia a high thermal efficiency
that gives a minimum dissipation of heat to the chemical
containing body if placed apart from the heater element.
The percentage loss of heat mentioned above is the
30 synonym of thermal conductivity. While the temperature
setting for the heater element used may be made in
accordance with the chemical to be volatilized, efficient
utllization of energy without waste requires the loss
of heat here to be limited to 70 % or less.
35 The heating temperature h used here as a basis for

computing the percentage loss of heat is indicated by
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to volatilize the chemical for various amounts of its
thickness and the percentage loss of heat that are varied
under the following conditions.

[Conditions]
10 Use is made of a heating, volatilizing apparatus
of mat type.
The chemical containing body is placed directly
on the heater element.
A thermocouple thermometer is used for temperature
15 measurement.
Measurement is taken under isothermal conditions.
Appraisal is taken to judge as acceptable (marked
O against unacceptable marked X) the test results in
which the amount of volatilization by the specified amount
20 of the chemical is more than 90 % and the volatilization
lasting time period is longer than 12 hours.
For the chemical containing body, use is made of

a pulp mat having terallethrin compounded or distributed

therein.

25 The amount of the active ingredient as the chemical
is guantitatively determined using acetone to extract
the ingredient trapped in silica gel.

The test results are shown in Table 2 below.

Table 2
Te | Chemi Size Hea- Body Heat Amount of | Amount of
st | cal Width X | ter Top Loss Impreg- Vola- Ap-
No | con-~ Length Ele- sur- (%) nation of | tiliza- pra
tain- | X ment face Chemical tion by isa
ing Height( | Temp. | Temp. expressed | Specified |1
body Thick- (CH (C) in Amount of
ness) Chemical Chemical
{mm) Lasting (%)
Time
(Hrs.)
1 Pulp 35x21.5| 170.7 114.1 | 33.2 12 99.1 X
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Mat X2.3
2 Pulp 35X21.5]169.4 93.5 44.8 24 98.7 O
Mat X4.6
3 Pulp 35X21.5 ] 169.3 79.7 52.9 36 97.2 O
Mat X6.9
4 Pulp 35X21.5| 169.3 66.7 60.6 48 94.2 O
Mat X9.,2
5 |pulp |35%X21.5)| 169.4 | 53.5 | 68.4 60 90.6 O
Mat X1l1l.5
6 Pulp 35xX21.5| 170.7 42.5 75.1 72 82.3 X
Mat X13.8

From these test results, it is seen that any
thickness less than 3 mm gives rise to enough amount of
chemical volatilization but reduces the chemical

5 wvolatilization lasting time period to 12 hours or less.
On the other hand, even increasing the thickness to 13.8
mm (i.e., not 1less than 3 mm) does not yield enough amount
of chemical volatilization i1f the percentage l1loss of heat
is 75.1 % (i.e., more than 70 %).

10 From these findings, it has been confirmed that
making the thickness of the chemical containing body not
less than 3mm and the percentage loss of heat not more
than 70 $ permit the chemical to remain volatilized stably
for a long period of time, longer than 12 hours.

15 An explanation 1s next given in respect of the
indicator 30 shown attached to the front plate 22 of the
chemical containing body retalning receptacle 2.

This indicator 30 is made visible from the chemical
containing body loading section 13.

20 The indicator 30 is designed toindicateanddisplay
the time period of service of the chemical, utilizing
color and shade changes brought about by irreversible
reaction caused due to heating. The state of service of
the chemical with the lapse of time from the chemical

25 start point towards its end point 1s represented by
visibility changes of colors produced simultaneously at
two or more sites, i.e., a change of one mark from visible
to invisible and a change of another mark from invisible
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to visible that take place concurrently.

More specifically, this is an indicator that is
provided with a color and shade changing section that
exhibits a change in color and shade from a start color
to anend color producedutilizingacolor and shade change
caused by an irreversible reaction due to heating, a first
mark that represents the chemical start point with the
end color and a second mark that represents the chemical
end point with the start color.

The color and shade changing section is designed
to commence heating when the heating of the chemical for
volatilization 1s started and to gradually change its
color and shade from the start color towards the end color
with the lapse of time of the heating. And, the completion
of color change to the end color and the depletion of
the active ingredient of the chemical, i.e., the chemical
end point are made to colncide.

This makes the state of service of the chemical,
viz., the remaining amount of the active ingredient of
the chemical well noticeable by the user.

The extent of the color changes if indicated by
its color difference AE, it becomes not less than AE
= 10.

Therefore, it has good visibility to look at.

To the contrary, visibility to look at is clearly
diminished if AE is less than 10.

The highest temperature at which the color and shade
changing section changes the color and shade may range
between 35 and 200TC.

Referring to Fig. 10, mention is first made of the
indicator 30 as regards aconcrete configuration thereof.

The indicator 30 has a laminated film structure
having a base layer 31, a color and shade changing layer
32 and a printed layer 33 laid one to the next, and is
provided with a plate 34 with which the surface of the
printed layer 33 is covered. ,

& ()-
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fitting the same into a recess 22b formed in the front
plate 22 thereof.

The covering plate 34 has a pair of pins 34a and
is secured to the front plate 22 with these pins 34a fitted
into holes 22c¢ formed in the plate 22.

The base layer 31 is made up of as an opaque film
material of 50 microns or more in thickness, which is
high in masking power. The basic layer 31 has a role
assigned when the indicator 30 is installed to provide
a masking function of rendering the color visibility of
the indicator 30 the least affected by the color of the
chemical containingbodyretainingreceptacleandothers.
The other role assigned to the basic layer 31 is to adjust
the basic physical properties of the dindicator’s
components as they relate to its manufacturing steps such
as blanking, stampingand/or punching, cutting, aligning,
sucking, extruding, etc.

The color and shade changing layer 32 carries and
holds a thermally color and shade changing substance,
and constitutes the color and shade changing section
mentioned above.

The color and shade changing layer 32 prior tocolor
and shade changing has a color (start color) identical
to that of the base layer 31.

The thermally color and shade changing layer 32
is made up of three sub-layers, first, second and third.
The first sub-layer is constituted by a support im-
pregnated or coated with one of two chemicals that when
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color or discolor reaction, or constituted alternatively

by filmobtainedwhenone of suchtwochemicals isdissolved

in or decomposedwith a £film forming component. The second

5 sub-layer is constituted by a resin £film disposed on the
first layer to cause diffusion-migration of at least one
of the two chemicals. The third layer is a layer disposed
on the second layer and containing the other of the two
chemicals. The color or discolor reaction is a reaction

10 that takes place when an acid-base substance and an
acid-base indicator, an oxidizing-reducing agent and an
oxidation~reduction indicator, or a metallic compound
and a chelating agent are mixed together or contacted
with each other. For the resin film as the second layer

15 parting the first and third layer and causing diffusion
and migration when heated, use is made of a thermally
coloringpolyester, polyamlde and/or acrylic lamination.

The printed layer 33 is made of a transparent £ilm
of 5 to 30 microns in thickness.

20 This transparent film has display marks or
characters printed typically on its rear surface, i.e.,
on its surface adjacent to the color and shade changing
layer 32.

The abovementioned transparent £ilm has the

25 function to protect the color and shade changing layer
32 and also has a moderate oxygen permeability.

The covering plate 34 1is constituted with a
transparent £film and has an ultraviolet absorbing agent
admixed therein.

30 This plate 34 prevents an ultraviolet l1ight from
impinging on the color and shade changing layer and keeps
it from discoloring thereby.

Also, the printed layer 33 may have an ultraviolet
absorbing agent incorporated therein or applied thereon.

35 Mention is next made of a first embodiment of the

indicator 30 according to the present invention.
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Here, the base layer 31 is white, while the color

and shade changing layer 32 is white before its color

and shade changing and is red after its color has been

changed.
5 The printed layer 33 as shown in Fig. 10 has
characters "“START", a first mark representing the

chemical’'s start point printed in red, characters "END",
a second mark representing the chemical’'s end point
printed in white, and an arrow headed from the "START"

10 characters’ side towards the "END"” characters' side
printed, thereon.

That arrowis graduationprintedsothatits "START"
characters' side is printed in red, becoming thinner
towards its “"END" characters’' side that is printed in

15 white.

The indicator 30 when the heating, volatilization
of the chemical is started presents the appearance as
shown in Fig. 11, at the stage (a) that the "START”"
characters and only a root portion of the arrow closer

20 to those characters visibly appear.

With a lapse of the chemical’'s heating time, the
color and shade changing layer 32 changes its color to
red lighter in shade, and the indicator 30 assumes the
appearance that the "END" characters are dimly visible

25 as shown in Fig. 11, at the stage (b). At this stage,
difference in shade of red between the “"END" characters
and the color and shade changing layer 32 1s small or
minimal.

Witha further lapse of thechemical’'sheatingtime,

30 the color and shade changing layer 32 changes its color
to red somewhat darker in shade, and the indicator 30
comes to take the appearance that the "END" characters
are somewhat more clearly visible as shown in Fig. 11,
at the stage (c).

35 Thus, the indicator 30 by changing its appearance
as the chemical’'s heating time elapses makes it possible
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for the user to recognize the chemical’'s heating time,

that is the residual amount of the chemical left contained

in the chemical containing body 3 by observing the degree

difference in shade of red between the "START" characters

5 and the color and shade changing layer 32.

At the end point of the chemical when the chemical’s
heating time ends, i.e., when the residual amount of the
chemical left contained in the chemical containing body
3 becomes less that an effective level, the "START"

10 characters on the printed layer 33 and the color and shade
changing layer 32 become identical to each other in shade
of red, thereby making those characters invisible. Now,
the indicator thus presents the appearance that the
"START" characters are hidden from sight and the “END"

15 characters alone are clearly visible as shown in Fig.
11, at the stage (4).

This having been the case enables the user then
to clearly recognize that the active ingredient of the
chemical proves to be inefficacious.

20 Mention is next made of a second embodiment of the
indicator 30.

Here again, the base layer 31 is white, while the
color and shade changing layer 32 is white before its
color and shade changing and is red after its color has

25 been changed.

As shown in Fig. 12 the printed layer 33 in addition
to having the characters "START" printed in red and the
characters "END" printed in white has here, a first band
region 35 printed inwhite, a second band region 36 printed

30 in red lighter in shade, a third band region 37 printed
in red somewhat darker in shade, and a fourth band region
38 printed in red identical in shade to the "START"
characters, thereon in succession between its opposite
ends.

35 The indicator 30 when the heating volatillzation

is initiated presents the appearance as shown in Fig.
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13, at the stage (a) that the "START" characters and the

second, third and fourth band regions 36, 37 and 38 are
visible.

With a lapse of the chemical’'s heating time, the

5 color and shade changing layer 32 changes its color to
red lighter in shade, and the indicator 30 assumes the
appearance that the first band region 35 becomes visible,
the third and fourth band regions 37 and 38 remain visible
and the second band region 36 becomes invisible as shown

10 4in Fig. 13, at the stage (b).

With a further lapse of time, the color and shade
changing layer 32 changes its color to red somewhat darker
in shade, and the indicator 30 comes to assume the
appearance that the first and fourth band regions 35 and

15 38 remain visible, the second band region 36 becomes again
visible and the third band region 37 becomes invisible
as shown in Fig. 13, at the stage (c).

At the end point of the chemical when the chemical's
heating time ends, the indicator 30 presents the ap-

20 pearance as shown in Fig. 13, at the stage (d) that the
"END" characters and the first, second and third band
reglions 35, 36 and 37 are visible while the fourth band
region 38 becomes invisible.

In this way, the user is enabled to recognize

25 progressive lapses of the chemical's heating time from
changes in visibllity of the first, second, third and
fourth band regions 35, 36, 37 and 38 as well.

Further, the changes in visibility of the "START"
characters and the "END"” characters take place here as

30 the same manner as in the first embodiment.

Mention is next made of a third embodiment of the
indicator 30 with reference to Figs. 14 and 15.

As shown in Fig. 14, the printed layer 33 made of
a transparent £film has a left hand side half 33a printed

35 1inred except for characters "Yes" and its remaining right
hand side half 33b printed in white except for characters
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"No".
The printed layer 33 further has characters
"Serviceable” printed in white to the left of the
characters "Yes" transparently taken out in the left hand
S side half 33a.
When the chemical’s heating volatilization is
initiated, the indicator 30 here presents the appearance
as shown in Fig. 15, at the stage (a) that the characters
“Serviceable Yes" are visible.
10 With the lapse of the chemical’'s heating time, the
color and shade changing layer 32 is gradually changing
its color and shade tored, and the indicatorxr 30 is changing
its appearance such that the characters "Yes" are becoming
gradually darker in shade and invisible fromvisible while
15 the characters "No” are becoming gradually clearer in
shade and visible from invisible as shown in Fig. 15,
at the stages (b) and (c).
At the end point of the chemical when the chemical's
heating time period ends, the 1indicator takes the

20 appearance that the characters "Yes" become utterly
invisible while the characters "No" become clearly
visible, thus enabling the user to wvisually recognize
the message characters "Serviceable No".

The indicator 30 preferably is mounted on the

25 chemical heating, volatilizing apparatus 1 in the
neighborhood of the heater element 15 where it is visible
from its outside.

An explanation is next given in respect of a second
form of embodiment of the chemical’'s heating, vola-

30 tilizing apparatus with reference to Figs. 16 to 18.

The chemical heating, volatilizing apparatus in
this formof embodiment, indicatedatl1l’, includes arecess
section 40 open to top its surface, a 1id 41 vertically
turnable to open and close the recess section 40 and an

35 attachment plug 42 for power supply.

The recess section 40 has its base surface 40a
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inclined to the horizontal, over which the heat releasing

surface 15a of the heater element 15 projects.

The recess section 40 is open to the under surface
through a vent section 43.

5 As shown in Fig. 18, with the 1id 41 turned up,
the recess section 40 is loaded with the chemical
containing body retaining receptacle 2 so that the lower
face plate 21 of the receptacle 2 lies in contact with
the heat releasing surface 15a of the heater element 15.

10 Causing the heater element 15 to produce heat
creates an air flow as indicated by the arrow through
the apparatus, by which volatilization of the chemical
is smoothly effected.

From the foregoing description, it is seen that

15 a whole heated chemical containing or carrier body
according to the present invention makes it possible to
volatilize the chemical stably for an extended period
of time.

It is also seen that a chemical containing or

20 carrier body retaining receptacle according to the
present invention causes vapor of the chemical to smoothly
pass between an inner surface of the receptacle and the
chemical containing body and to diffuse through a vent
hole into its outside.

25 It is also seen that a chemical heating, vola-
tilizing apparatus according to the present invention
provides an arrangement with an inclined heat releasing
surface of the heater element whereby the chemical
containing body is heated in whole and the apparatus can

30 be made up in a compact design.

It is further seen that an indicator for the heat
volatilizingchemical conveysdepletionof thechemical's
active ingredient clearly and precisely to the user.

Although the present invention has been described

35 hereinbefore in terms of the presently preferred forms

of embodimentswithrespect toor implemented inachemical
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containing body, a chemical containing body retaining
receptacle, a chemical heating, volatilizing apparatus
and an indicator for heat volatilizing chemical, it is
to be understood that such disclosure is purely il-

5 lustrative and is not to be interpreted as limiting.
Consequently, without departing from the spirit and scope
of the invention, various alterations, modifications,
and/or alternative applications of the invention will,
no doubt, be suggested to those skilled in the art after

10 having read the preceding disclosure. Accordingly, it
is intended that the following claims be interpreted as
compassing all alterations, modifications, or alter-
native applications as fall within the true spirit and
scope of the invention.

15
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whole heated, chemical ¢ontaining body of 3
mm or more in thickness that permits a chemical to be
volatilized by heating for a long time period, char-
acterized in that it is so configured that its percentage
5 loss of heat L that is derived fromits heating temperature
h and its lowest temperature t by the formula: L = [(h

- t) / hl] X 100 is 70 % or less.

2. The whole heated, chemical contalning body as
set forth in claim 1, characterized in that said body
for containing a chemical is made of at least one material
selected from the group that consists of a caked body

5 and/or a sintered body and/or a tablet, principally made
from an inorganic or organic powder, paper or non-woven
fabric principally made from pulp, non-woven fabric
and/or woven fabric principally composed of a plastic
material, non-woven fabric and/or woven fabric prin-

10 cipally composed of an animal or plant derived substance,
a foam principally composed of a plastic material, a
plastic incorporated body, dried plant, gel, jelly or
silica gel.

3. The whole heated, chemical containing body as
set forth in claim 1, characterized in that said body
having a chemlcal contained therein is serviced as
accommodated in a chemical containing body retaining

5 receptacle that is provided with at least one vent hole.

4. Achemical containing body retaining receptacle,
characterized in that it has at least one vent hole, it
is of a size sufficient to accommodate a chemical
containing body therein, and it has its inner surface

5 spaced from the surface of the chemical containing body
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characterized in that it ‘includes a heater element
loadable on or above it with a chemical containing body
retaining receptacle having at least one vent hole, said
5 heater element having its heat releasing surface inclined
at an angle of 0 to 70 degrees with respect to a plane

on which the apparatus is placed.

6. An indicator for a heat volatilizing chemical,
the indicator displaying a time period of service of a
the chemical, utilizing color changes brought about by
an irreversible reaction due to heating, characterized
5 1in that a stage of service of the chemical in lapse of
time from a start to an end point thereof is represented
by a change of a mark from visible to invisible and a
change of anothermark frominvisible tovisible according
to color and shade change, the two changes being caused

10 to occur simultanecusly in the indicator.

7. The indicator for a heat volatilizing chemical
as set forth in claim 6, characterized in that a first
mark changingfromvisible toilnvisible is caused toappear
in a color representing the chemical’'s end point and a

5 second mark changing from invisible to visible is caused
to appear in a color representing the chemical’'s start

point in the indicator.

8. The indicator for a heat volatilizing chemical
as set forth in claim 6 or claim 7, characterized in that
said change in color go on gradually in the indicator

as time of heating elapses.

9. The indicator for a heat volatilizing chemical

as set forthinclaimé, characterizedinthat the indicator
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