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I ndi cator for a Heat Volatilizing Chemical 5 Technical Field The present

i nvention relates to a whole heated, chem cal containing body or a chem cal
carrier body adapted to be heated in whole for volatilization of a 10

chem cal contained therein, a chem cal containing body retaining receptacle
for acconmpdati ngWbodle dHedteedcalChegdrgarCootipitnbHarei Bodygnd a chem cal
heating, Vol abilgrod19cBRRALA R, T00aReRG PHER RoEGHLa] ccONtalni ng

body retaini | atilize from
its carrier bo@hemiscakl Headiag.i nid tatdd i Zigrg sAphazaltast amflatili zi ng

chen cal . - BacknQuith AtbrAsklAl didyPeveiat ol - 198! kidmy@dfti 121 ng 20
apparatus has b period, e.g.,
12 houbs or nore. Such a liquid type chem cal heating, volatilizing

appar at us S gﬁ‘yiéﬁ I quid chemcal forned by dissolving a chemical in
.a soIvenggﬂﬁﬁ—%ge—apparééus, 25 the liquid chemcal is drawn up and
partially heated The pyssemtofinviind igppardkretnateen vhdder baateds "a
partially cdiagt edisyd @il lnifot gy e ahemdmlode aAlidizbodich a
partlally(%eated system has an advantage in the ability to keep the liquid

cheni cal @frRbedl o 3@ gz eaded nail HetckoT nveRa tdalsi #@53000 9ff eBerve the

chem ggl ' c1Rdhi €88y cohaltlihd OrehOPginkoweraemildiel nasdt 40h 1hhe vrieyi on where
the liquid chem cal wth the chem cal dissolved in the solvent is

r et ai ned, §e%21ninghZRICEATATH? dgRT cRAFAIHA AP HBUSE 8cEhP8H Gthkre it is
Heat ed to derihebd wefaraieryifacdind a chemical heating, volatiliz-

ing apparatus for heating such a chemical containing body

retaining receptacle therein to cause a chemical to
1S volatilize from its carrier body, as well as an indicator

for such a heat volatilizing chemical.

Background Art

A liquid type chemical heating, volatilizing
20 apparatus has been known that is serviceable for a long
time period, e.g., 12 hours or more.

Such a 1liquid type chemical heating, volatilizing
apparatus makes use of a liquid chemical formed by
dissolving a chemical in % solvent. In the apparatus,

25 the liquid chemical is drawn up and partially heated (a
systemof this type hereinafterreferred toas "apartially
heated system”) to causekthe chemical to wvolatilize.

Such a partially heated system has an advantage
in the ability to keep the liquid chemical constantly

30 refreshed and hence 1in the easiness to preserve the
chemical’'s efficacy stably for long.

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

33 section where it is heated to be held separately each
from other and the need for the liquid chemical drawn



fromother and the need for the liquid chemcal dramm -1 2 9 JUL 2005 up
to be lower in viscosity, hence for the liquid chemcal inits stora
container to be thinner in chemcal's concentration and thus to be Pargé 2005
in volune are entailed, which give the apparatus a di sadvantage that it
must on 5 the whole be rel atively Iarge In size. The partially heated

systemfurth i res the. chem in the liquid .chemcal tq be held at a
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known i n whhtéhagthenthel appatmﬂtmmga @hsa:avanelag’@odtyxais iheatedk amits

entlretyb a heater elerret 15 cau em cal contained therein to
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unnecessar(f/ in a constant enS| as requi red in the
partially deastty szstrdmr W chause aljdqul@nabaém@goéntaﬂmIstas.blsm vent,

therefore, eﬁﬁrw@g 'a%aé %%@yatse%esc@yemgiedfgensg b 5%@3%8& 25 The

known, vvho? eated,” chem cal’ vol atilizi ng apparatus dsing t
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extrenely adffébe%b ik cmgrbhﬁlewra&aértsgwol atilize stably for a Iong
tinme period. 30 That is, the conventional wholeé heated, cheni cal containing

body used in the %é‘lf’eapréétr@@tlc‘ﬁ%ﬁﬁp&ﬂravéﬁatq Whaleyhapr&hEYsS L& f ar nmde
has had a H4¥ cKDe8Sbeen known in which a chemical containing or

carrier body is heated on its entirety by a heater element

15 to cause the chemical contained therein to volatilize.
In such a whole heated system, the chemical

retaining section and its heating section are naturally
united together, making it possible to make up the
apparatus in a compact design. |

20 This alsomakes i1t unnecessary tohold the chemical
in a constant density as required in the partially heated
system. With no additional emission of such as solvent,
therefore, the whole heated system is by nature pro-envi-
ronmental.

25 The known, whole heated, chemical volatilizing
apparatus using the conventional, whole heated, chemical
containing body, however, makes it extremely difficult
to cause the chemical to volatilize stably for a long
time period.

30 That is, the conventional whole heated, chemical
containing body used in the whole heated, chemical
volatilizing apparatus so far made has had a thickness
of around 2 mm, which has so limited its chemical content
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



of around 2 mm which has so limted its chem cal content that it_ cannot

. keep the chemcal volatilizing for long. 35 Making the pl ane geomaZQy’UbﬂOOEhe
chemi cal contain- ing body larger in size may make its chem cal content -2
2 9 JUL 2005 Ilarger in anpbunt. But, the household use of the chem cal
heating, volatilizing apparatus inposes a limtation on its plane
geonetrical size froma requirenent for its portability and froma
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heat er el enén em-ca heated to volatilize thereby to cause
the | anmination toAchaegedak hppddmnahcevoiabinld zdaldrappsriad us dohsr ed
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ingredient in the chemical.

15 Such an indicator makes use of amaterial that when
heated changes itscolor, e.g., athermally color changing
laminationasdisclosedin JP 55-152059A. Inthe indicator
proposed in this patent literature, the thermally color
changing lamination is heated by heat emitted from the

20 heater element while.the chemical is heated to volatilize
thereby to cause the lamination to change its appearance
from a colorless to a colored appearance, and the
completion of the color change is made coincident with

| the depletionof theeffective ingredient of the chemical,

25 i.e., with its end point.

Indicators have also been proposed in which color
change is used to display the characters "END", or a sheet
in its entirety discolors to display the end point.

However, merely presenting a change from a

30 colorless to a colored appearance or from one color to
another color makes it obscure and hard to discriminate
the end point, and thus makes it difficult for the user
to notice the depletion of the effective ingredient of
the chemical.

35 Accordingly, it 1is an object of the present

invention to provide a whole heated, chemical containing



30 colorless to a col ored appearance or fromone color to another coldB JUL 2005
makes it obscure and hard to discrimnate the end point, and thus makes it
difficult for the user to notice the depletion of the effective ingredient
of the chemcal. 35 Accordingly, it is an object of the present invention
to provi de a whol e heat ed, chem' cal containing -3 2 9 JUL 2005 or carrier
body Lhat 630l AldE! §8ag ShEIN Gy SLaRbY:H &N, exhended ! | fpapeyl od. I
is also an obje rese Invention to provide & chem cal "contai ning
or carrier foadyar etxtandgd 3 imzepentpd.whereby vapor of the chemical can
pass snoot hly between_a %Lt{i h e i Ak em cal
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depl etion 13 of; d 16 I Hrld¥E ddW'Ek £de Hn ey ﬁhgr@sﬁk ndLscipeyre of the
| nventi on feal ous and ext'ensive Investigations an ex- perinments conducted
by the predést aUuhse¥d®rs as regards 20 the size of a heater elenent, its

heating tenperatuge, ;goRdisld Qs oqa‘Jh dde &@'tﬂié'ﬂ)ﬁé&bﬁ& AR @heshcab fromits
carrier body and other paraneters have led themto discovery of a whole

heat ed0 ch@fPYA1% SnERPAIFF bl St BY erV DA LAZ 1% 3RRFHA €8 thBFati | i zi ng

the chem cahn2bestrddy far aa@dm;@@dedegll@a .period, nore than 12 hours. A

whol e heated, chegical, contaly ng, Al £314 1 8L, D0FYoeh? 1O e gecor dance

provide an indicator for a heat volatilizing chemical
that e2nables the user to clearly recognize the depletion
15 of the effective ingredient of the chemical.

Disclosure of the Invention

Zealous and extensive investigations and ex-
periments conducted by the present inventors as regards
20 the size 0of a heater element, its heating temperafure,
conditions of the volatilization of a chemical from its
carrier body and other parameters have led them to
discovery of a whole heated, chemical containing or
‘"carrier body that is capable of volatilizing the chemical
25 stably for an extended time period, more than 12 hours.
Awhole heated, chemical containingor carrier body
is provided in accordance with the present invention,
which is characterized in that it is so configured that
it has a thickness of 3 mm or more and its percentage
30 lossofheatL that isderived fromits hheating 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.



which is characterized in that it is so configured that it has a thickness
of 3 mnmmor nore and its percentage 30 | oss of heat L that is derlve(ZQIIildinyuog,
its heatlng tenperature h and its lowest tenperature t by the fornula: L =
[(h - t) / h] X100 is 70 % or |less. The whol e heated, chem cal containing
or carrier body so configured in accordance with the present 35 invention
has been found to permt the chemcal to volatilize stably for an extended
tinme period. -4 Phé Hdﬂliny)@E ctheab(mdyxg @ chemiiatal ngagx saanadal offay be nmade
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cont ai ni ng_ or retairning receptac ovi ded in accordance
with the prlestancei, nv@nti‘flot.?ilﬂi1 pAiLak iipa lchar Q@qusz%@ of téap liastscprovi ded

with pt | gast-99¢ vsq;lmgc iﬁcekpcz%g&d tddy Cigite d @ 12th ACGUDdat e a

cheni'cal containing body therein, and has its inner surface spaced fromthe
surface ofethe @ﬁeﬁ'\lc]a]Icac%ﬂﬂ-al ni ng body by a distance of 1 to 10 nm The

chemi cal contai rmm @6d9ahhk1@.rn§30id}’clﬁ&h§iballngzori’t%lﬁiﬁ’éacItﬁe&(élqpnﬁérUCt ed in
accor dance WI th presen
prefera serVJ.ced as accommodated in a chemical
containing or carrier body retaining receptacle that is
15 provided with at least one vent hole.

A chemical containing or carrier body retaining
receptacle is provided in accordance with the present
invention, which is characterized in that it is provided
with at least one vent hole, is of a size sufficient to

20 "accommodate a chemical containing body therein, and has
its inner surface spaced from the surface of the chemical
containing body by a distance of 1 to 10 mm.
The chemical containing or carrier body retaining
receptacle so constructed in accordance with the present
25 invention has been found to permit vapor of the chemical
to pass smoothly between the inner surface of the
receptacle and the surface of the chemical containing
body and to diffuse through a vent hole into its outside.

A chemical heating, volatilizing apparatus is

30 provided in accordance with the present invention, which
is characterized in that the apparatus includes a heater
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

with respect to a plane on which the apparatus is placed.



25 invention has been found to permt vapor of the chem cal to pass sm@a}/
- between the inner surface of the receptacle and the surface of the c 005
containing body and to diffuse through a vent hole into its outside. A

chem cal heating, volatilizing apparatus is 30 provided in accordance with"
the present invention, which is characterized in that the apparatus

i ncludes a heater elenent on or above which a chem cal containing or

carrier body retRieicigemécept delag irsgl onddbltd liaving appasadius ohe vent
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appar at us tpéarl“ ([:Igd‘inUpd'cf'orﬂ éggpl ; accol gn. An indicator for a heat

vol atilizing c eni rovi rdance with the present invention,
the indicator di’plidydHganori kerpariedtorodatiilde b9t pleemd cterigal ,

utilizing M@iaeaamaeae%mn@@%tﬁytﬁe pk‘érse\‘ﬁ:r sild} &n £ 886LT @hdlue to
heating, the indicator being characterized in that a stage of service of
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of another mark from.i nvisi bl e éo Vi sbbl e .accor dlﬁu’? éo col or and shade
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presence in the |nd| tor of | a first . mark., changi ng from
visible tot nviRBFH 8 sfarft)pear' Ag ard €6 an%eht’ PorfB EnEHAY

is represented by a change of a mark from visible to
15 invisible and a change of another mark from invisible
to visible according to color and shade change, the two
changes being caused to occur simultaneously in the
indicator. -
According to this aspect of the present invention,
20 the presence in the indicator of two marks, i.e., a first
mark changing from visible to invisible and disappearing
and a second mark changing from invisible to visible and
appearingenables the user toclearlyrecognize, and hence
permits clearly conveying to the user, the depletion of
25 the effective ingredient of the chemical when its end
point is reached.
An indicator for a heat volatilizing chemical as
mentioned above may specifically be so configured that
a first mark changing from visible to invisible is caused
30 toappear inacolor representing the chemical's end point
and a second mark changing from invisible to visible is
caused to appear in a color representing the chemical’s
start point in the indicator.
According to the preceding specific form of
35 implementation of the present invention, the combined

change in visibility and invisibility of the first and

_6._.



and a second mark changing frominvisible to visible and appearing ezebbl es
“the user to clearly recognize, and hence permts clearly conveying t t¥ﬂi2%5
user, the depletion of 25 the effective ingredient of the chem cal when its
end point is reached. An indicator for a heat volatilizing chem cal as
menti oned above may specifically be so configured that a first mark
changing fromvisible to invisible is caused 30 to appear inh a col ar
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cheni cal whewtibaeendbdpm niay Sspeadlfada bl Arbe g cadnf igured helaa t
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further prefehiadtd pePritd Bhearly conveying to the user, the state
of use of the chemical, i.e., the remaining amount of
15 the effective ingredient of the chemical at any time stage
of service thereof.
An indicator for a heat volatiliz4ng chemical as
mentioned above in a further preferred form of im-
plementation thereof is characterized in that it has a
20 laminated film structure comprising a color and shade
changing layer that retains a color and shade changing
substance therein, a printed layer that is made of a
transparent £ilm as its base material of a thickness of
5 to 30 microns and is disposed at a front‘side of said
25 color and shade changing layer, and a base layer that
ismade of anopaque filmas itsbasematerial of athickness
of 50 microns or more, is high in masking power and is
disposed at the rear side of said color and shade changing
layer.
30 These and other features, objects and advantages
of the present inventionwill becomemore readily apparent
to those of ordinary skill in the art from the following
detailed description of the preferred forms of embodiment
thereof as illustrated in the various drawing Figures.

35

Brief Description of Drawings




pl enentation thereof is characterized in that it has a 20 | am nated ?écmj
structure conprising a color and shade changing |ayer that retains QZME
and shade changing substance therein, a printed |ayer that is made of a
transparent filmas its base material of a thickness of 5 to 30 m crons and
i s disposed at a front side of said 25 color and shade changing | ayer, and a
base |l ayer that _is de_of an_opaque 4i|n1as its base material of a

thi ckness of 50%Ri SPOrOomBAEY i i BAYi-A 9Peski ng power and is di sposed
at the rear siderafy.sal disolaorvantishddeccbangisegtiayel. W&=whede and ot her
features, _objects. and_adyant.ages . of the present.jnvention wll becone nore
roadi |y apPRRTITG RnSLE by dIFAF §18k MOTHEtheZ R FRRRERE IR0l | ow ng
det ai | ed d&adr rpbreseait s kefpreftefoen ¢ Hramboflimphadoffethe pheseaft as
illustrated in the various drawing Figures. 35 Brief Description of

Eramjnés 1y ed59B005 In the acconpanying drawings: Fig. 1 is a vertical
cross sectional vigw i2- ilsusar abipngp hanhein raktira&tiingg, avateémli cailng

apparatus _that. repre ts a first _form of i nent . of the present 5
i nventi on®°A gf‘.lrblri?% g%{&gp %?%é}llﬁfpgst]{ga??%gggggher%l%% Ele((i'lonjtr(“;)li ﬁl?lr?g body
ret ai ni ng appeapttacs eshowhuded Figt he: apparatus shown in Fig. 1; Fig. 3is a

‘;reggt si de el ?V%ﬁ‘&ﬂah Vj!§"¥hoglf_lcr>méssi§% %ﬁeé@{é‘ioﬁﬁﬁt ?y&%ﬁ%?oﬁ}{i%et ai ni ng
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view of this chephgal <o al nifigh POHYnkCIdY 61 & 6ERRE £ivi8uFbg 6 T 2
bottom plan view of this chem ca

‘ this chemical containing body retaining receptacle;

Fig. 5 is a rear side elevational view of this
chemical containing body retaining receptacle;

15 Fig. 6 is a bottom plan view of this chemical
containing body retaining receptacle;

Fig. 7 is a cross sectional view taken along the
line VII - VII in Fig. 3:

Fig. 8 is a cross sectional view illustrating such

20 a chemical containing body retaining receptacle while
in service in the chemical heating, volatiiizing ap-
paratus shown in Fig. 1;

Fig. 9isaperspectiveviewillustratingachemical

containing body for use with its retaining receptacle
25 shown in Figs. 1 to 8;

Fig. 10 is a decomposed perspective view 1il-
lustrating an indicator in its first form of embodiment
according to the invention, together with a means for
attaching it to such a chemical containing body retaining

30 receptacle as shown in Figs. 1 to 8;
Fig. llisadiagrammaticviewillustrating changes
in color and shade in the indicator shown in Fig. 10:
. Fig. l2isaperspectiveviewillustratingaprinted
layer for an indicator in its second form of embodiment
35 according to the invention;

Fig. 13 isadiagrammaticviewillustrating changes
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Fig. 18 is a cross sectional view of the chemical
heating, volatilizing apparatus shown in Figs. 16 and
17 and having a chemical containing body retaining

receptacle set therein.

Best Modes for Carrying Out the Invention

Referring now to Fig. 1, an explanation is given
in respect of a chemical heating, volatilizing apparatus
according to the first form of embodiment of the present
invention.

The chemical heating, volatilizing apparatus is
made up of a chemical heating, volatilizing vessel 1,
a chemical containing or carrier body retaining re-
ceptacle 2 and a chemical ‘containing or carrier body 3
to be wholly heated or he€ated over its entirety. The
chemicalcontainingbodyrétainingreceptacle:2integral
with the chemical containing body 3 is denominated a
chemical volatilizing body.

The chemical heating, volatilizing vessel 1 has
a structure in which a lower and an upper casing 10 and
11 are coupled together with a machine screw or screws
12. The lower casing 10 is provided with a section 13
that is open rearwards and loaded with the chemical
containing or carrier body 3. Also provided is an air

intake section 14 opening to a lower forefront portion

Vi eV\%%?IEVI e%@ﬂgtageghgmn?a%(;\lléna XVIl in Fig. 16; and Fig. 18 is



heating, volatilizing apparatus shown in Figs. 16 and 17 and havi ng

chem cal containing body retaining 15 receptacle set therein. Best Nzaeﬁﬂgw%
for Carrylng Qut the Invention Referring nowto Fig. 1, an explanation is
given in respect of a chem cal heating, volatilizing apparatus 20

according to the first formof enbodi ment of the present invention. The

chem cal heating, volatilizing apparatus is made up of a chem cal heating,

vol ati |i zioH tressledicad @f@emapl&h@@nb@dpl m@anlr(Zjir§4@tflbﬁdY r.etrai ning re
em cal cont ai to. be wholly

25 ceptacle dac ng Qr carr

noat o0 or ReRt G Tout LACE RTENG. L Hheo L CHER: AR UGt SHHGS BGRE ot ot ni ng
receptacl ®@ocdiy niegiohg svtbibhelghesicadt6ond peieAd Dodys tsadarem nated a
chem cal volatilizing body. 30 The chenmical heating, volatilizing vessel 1
has a structure in which a | ower and an upper casing 10 and 11 are coupl ed
together with a machine screw or screws 12. The | ower casing 10 is provided
wth a section 13 that is open rearwards and | oaded wth the chem cal 35
containing or carrier body 3. Also provided is an air intake section 14
opening to a lower forefront portion -9 2 9 JUL 2005 of the chem cal
cont ai ni ng body | oading section 13. In an undersurface opening 13a of the
chem cal containing body |oading section 13, a heater elenent 15 is
attached 2 9 JUL 2005 to the |lower casing 10, the heater el enent having a
maxi mum surface tenperature of 50 to 2500C. The heater elenent 15 has a heat
rel easing surface 15a inclined to the horizontal and exposed to the

chem cal 5 containing body | oading section 13. The | ower casing 10 al so has
aiswitching part 16,



a push button 17 and a lanp 18 attached thereto. The push button %7 gﬁ% @g
" pressed to turn on the swtching part 16, which causes the heater q %
15 to emt heat and 10 the lanp to be lit up when they are electrically
energi zed by a power supply. The chem cal containing body retaining
receptacle 2 as shown also in Figs. 2 to 7 exhibits a box-Iike
configuration as having an upperbglate 20, a lower plate 15 21, a front

pl ate 22, & EB&rIYIeE €353 hd Oa pRPNSH L p SIS R E i PR AEBaZAMHR] | s

formed wi tdh a0 @b T £ QWb tdord Nost BY flPNis@Cate 22 and an air inlet 26 in
the rear plate 23. A gap 27 _.is provided between the front plate 22 20 and

P .
the | ower plate Fhe pratieh edeMdthd onRaé yrerhdn kSasFAg FHAGASRr f ace of

the |ower 1A ac3indH €3N WE heaelz b 08 R 08 e xp Fddla & d enkoemBR iiddegral |y
with a_ plurality of rlg(gyes or _elongate raised portions 2la each extending

in a fPontCUNPHAERIAPPEN IR dtnEhaeCtifiThi hd- 25 receptacl e 2. The front

plate 22 as can hgeseemdr YA 9§ 1@ a1l S0 atdls 7 hagi tBhihg parer 19y face a
plurality of front vertical pieces 22a attacheavl nt egr al I* t heret o, and

al so has & RUSHsPBELEER Ldr28e? AATRdi % &2 Fe HotREEF e FEShPUST! The rear
pl ate 23 asitcedn be7 seep beoprbisged Sa@anturd 68 taenedvitchifg peart surface

with a plurality of rear vertical pieces 23a integrall whi_ch are made in
cont act \Llénﬁ[ah wlt“%ecc}ficoadé%eﬁrgﬁgi égﬁtﬁgrfaﬁ' ) a?gr %p%%#v%??% aé’tfpositions
cl osenot o tihee 1near t @rids Ltiltenpofhe 833 Hay alrer e Las tshiovwml Ly dngsgiZed and 7

t he upper | at e [ red inits inner surface with rods 20a -10 2 9
JUL 2005 bggcé}'n 9%‘3‘?ﬁe§]’lg&nl1?(;'f a round bar, integrally and facing downwards.

Thi s chemi cal cofita ehagisedy coettsiming tedy retaining receptacle
2 as shown also in Figs. 2 to 7 exhibits a box-1like
configuration as having an upper plate 20, a lower plate

15 21, a front plate 22, a rear plate 23 and a pair of opposed
side plates 24, and is formed with an air outlet 25 in
the front plate 22 and an air inlet 26 in the rear plate
23.

A gap 27 is provided between the f£ront plate 22

20 and the lower plate 21, the latter being made detachable.

The inner surface of the lower plate 21 as can be
seen from Figs. 5 and 7 is formed integrally with a
plurality of ridges or elongate raised portions 21la each
extending in a front and back direction of the retaining

25 receptacle 2.

The front plate 22 as can be seen from Figs. 2,
3 and 7 has in its inner surface a plurality of front
vertical pieces 22a attached integrally thereto, and also
has in its outer surface an indicator 30 mounted thereon.

30 The rear plate 23 as can be seen from Figs. 5 and
7 is formed in its inner surface with a plurality of rear
vertical pieces 23a integrally, which are made in contact
with the ridges or raised portions 2la, respectively,
at positions closer to the rear ends thereof.

35 Further, as shown in Figs. 3, 5 and 7 the upper

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



ceptacle 2 is inserted into and | oaded in the chem cal 5 containing body

|l oadi ng section 13 in the chemi cal heating, volatilizing vessel 1 sﬁdhmm_m%
Fig. 1 so that its lower plate 21 nay lie in contact with the heat

rel easing surface 15a of the heater elenent 15 and the rear plate 23 may

be touched and thereby hel d agai nst slipping down by a 10 stopper 19 as
shown in Fig. 1. The chem cal containing body 3 has a_chem cal contained

t herein tha?aﬁﬁeﬁnh§§FE§Q¥?%%$a%IEOHPdeQ@émlﬁft°ﬂr9é&ﬁ'aQﬂuﬁ%@lﬁgmhole
assunes a rgetvanaway. par- all el epi ped outline. The chem cal containing body

3 can 15 be | oaded into and accommodated in the chem cal containin body
ret ai ni ng recept acFBi8 upBR™ &V PR HRIN6REr BraYe Tt aifetrdr “As shown

in Fig. 8, theteakad calisondabniaa hady 5M acseavrdahednRasrdmsisalface
made in contact with the_ 20 front vertlcahggleces 22a and the rear vertical

pi eces 2Ba GABTALEG A PRIAYhECREHE I292C b ofinke® Aighie SHPTEFRLAGRE 1R edes, and
pro;/i des begw%'tltlhjz{iir?g”\féﬁgein@ thewnnaer Figur flaee Qmaﬂallt@fm@@rchem cal
cont ai ni ng (0]

retaini receptacle 2 ap .throu whi ch v of t he
chom cal 28 etk headhle I R iR DR ra it e A B0 TR PP et he
ri dges 21a wacamt atle heeatrt8lemeats 19 hdetilgdt rear phess rizlgesy2la may
be altered & Ehan %§% |€tanCﬁ Be %gen the g a%er el ene t 15 and the
cheni cal Fa ﬂPﬁg Pehyt B EREr 8; SakttHy ¢ épgﬁﬁﬂn %W eR%pBr at i on
of theunheﬁtogbeatJ&)dﬁ5|shOWMEmai Fige anount of evaporation of the

chem cal may aIaaTRg %ﬂé§£§%1 Qgﬁﬁgaggg HI r§t<%§n t%%(#ﬁ%ﬁfs

providing the | ower plate |ece roj ect’l ng whwar ds to
change the doattam:l@doehmmn rl:élalteuhen heatpdnts mpakle e elsonxaty

contai ni ng PHdWé%of}lagdggsUaLﬁﬁgﬁé assumes a rectangular par-
allelepiped outline. The chemical containing body 3 can

15 be loaded into and accommodated in the chemical containing
body retaining receptacle 2 upon removing the lower plate
21 therefrom.

As shown in Fig. 8, the chemical containing body

so accommodated has its surface made in contact with the
20 front vertical pieces 22a and the rear vertical pieces

23a and also with the rods 20a at the right and left hand

sides, and provides between this surface and the inner

surface or wall of the chemical containing body retaining

receptacle. 2 a gap through which vapor of the chemical
25 passes.

Beneath the chemical containing body 3 there lie
the ridges 2la in contact therewith. The rising height
of these ridges 21la may be altered to change the distance
between the heater element 15 and the chemical containing

30 body 3, thereby adjusting the amount of evaporation of
the chemical at a desired level.

The amount of evaporation of the chemical may also
be adjusted, though not illustrated in the Figures, by
providing the lower platewitharidge or piece projecting

35 downwards to change the distance between the heater

element 15 and the chemical containing body 3.



Referring to Fig. 1, in the state that the chem cal heating, volatilizing

. apparatus 1 is |loaded therein with the chem cal containing body r:leg 3unhme
receptacle 2, actuating the heater 15 causes air to flow fromthe air 5

i ntake section 14 and flow through the air inlet 26, the gap and the air
outlet 25, then out of the apparatus as indicated by the arrows shown. That
is to say, the heater elenent 15 by emitting the heat produces a rising

current of air ardfuh€ahgto FLJy 1t hﬁnaﬁmg\&st@&s;wm,tnmbﬁbmawits vapor
of the chemical to djffuse snoothly a further. detail ed expl anati on

is given |r}?atr3e%%ec‘f030?tf-ﬁéZ&W&P@éﬁa%ﬁ‘ﬂﬁl]nllﬁngééﬁ’q' E0&TH Y Wiekept acl e

2. 15 The tghenégahie@nt adoh PgiBadyy rl@baynlﬁ’éﬁ:dﬂ@iﬂﬁba@&:e@thél&t ractural l'y
sufficient if it can accommpdate the chem cal conial ni n body init and

if it is AOHHeHNIWER BRETEF doy EARTES hdFEStOFD OWhEr éﬁtté"re rae’q’Eu renment,
any stpuctiWtakes ssetﬁﬂ@nem dmat £ pewnt he odigh tttmej haw andeX) 2msscHdrough i ts
interior through o nore _vent _hol e The_chem cal contai ni ng body

r et ai ni ng 9?6?0@8\%0 ?lﬁa?/u Zeéoﬁg g‘etﬁ Yt | htNOmPPEZAT IRt ed from
t he group ifnfiEitc £0881 BkS tofe potyowel ishowpol yest er, polyam de and

pol ysul phone resips., 25 he sur f f the chem cal nt ai ni ng body 3 and
the i nner surfac hcﬁttllﬁa Pelépt- a?“lib ea"ftéegp%ﬁ%raeaﬁaig g?r%%lgézclﬁl t her
across thehgamelt a;braddr:&tsalace:m‘lrigtOuri:@nrtmoﬂoraeifxeraeé)lynaibenfednn That

the gdb mRIoTPBA TR Re Taraevri v hRaD EBF Blins YRR A NIRRT &t i i ng
property, ta hiaﬁflssanselqostlrbmged to be between 1 and 10 mm preferably 1
to 5 mm as mentjq él’?ePE&%tEHQ.eJ %{gfeﬁ%"ci P{EEL—S sthgh jvgpor of

chem cal pass vvlth h| ndrance and yét its eat taini ng property
be adequagggpQQgcjof the chemical containing body retalnlng

receptacle 2.

15 The chemical containing body retaining receptacle
2 is structurally sufficient if it can accommodate the
chemical containing body 3 in it and if it is provided
with one or more vent holes. For the latter requirement,
any structure is sufficient that permits air to flow and

20 pass through its interior through one or more vent holes.

The chemical containing body retaining receptacle
2 may be composed of at least one resin selected from
the group that consists of polyolefin, polyester,
polyamide and polysulphone resins.

25 The surface of the chemical containing body 3 and
the inner surface of the receptacle 2 are spaced apart
from each other across the gap 27 at a distance of 1 to
10 mm, preferably 1 to 5 mm.

That is to say, as the gap reduced to zero makes

30 vapor unable to pass it and the gap made too large makes
it unable to hold its required heat retaining property,
the distance is ranged tobe between 1 and 10 mm, preferably
lto5mm, asmentioned above tomeet the least requirements
that vapor of chemical pass without hindrance and yet

35 that its heat retaining property be adequately held.

Mention is next made of results of tests in which
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s next made of results of tests in which 12 2 9 JUL 2005

4 0L oys

nner surface of its retaining receptacle 2 under the conditions
|l ow. [Condition] For the chem cal containing body 3, use is made
et, which is fornmulated with 3000 ng of a chem cal that consists

tcr@dmi Ba 1Chemsabured ayanhiriyahigvehy detennicecdclwee®ase

raph_usin acetope to extract the ingredient tr ed in silica
S ERC8I Of st hakEhomd Gatgio R HalARBENPOGY SetafofaR SRTIRE t he

speci fi ed suPpatedr the Bethyaintpretbptacilaus uniyedhentohai®seess of 90 %
able%%éngrked 0 agai nst unacceptable nmarked X). The test results
I

$te

eL Y ow. Table 1 Distance between Chenical Amount of

orchydfepioailsal  contai ni ng body and Re- Specified Amount of the

| nner surface %ngL Chenifal S%%.lS 78.4(% 0 99.40 596.40 1
5 70.3 ¥ OBotRPofNEAESE T eSO FRLHMTY BA%ad: bRER L6r %ut that
an appr opréftet dbskeanceh behviee if driveu sat éacel i 0o mghefriacahemdrisal ni ng body

inngriég%ﬁ% e Q¥%Légﬁ&ﬁ§%%injng [ecepta

The amount of the active ingredient as the chemical

i es i

isquantitatively determined by a gas chromatograph using
acetone to extract the ingredient trapped in silica gel.

The appraisal is taken to judge the amount of
evaporation by the specified amount of the active
efficacious ingredient in excess of 90 % as acceptable

(marked O against unacceptable marked X).
The test results are shown in Table 1 below.

e range

%Le_Z_J nt
Theat? n%n 96149 |er?%ﬁegb|5’é’r tus

Table 1
Distance between Chemical | Amount of Evaporationby | Appraisal
containing body and Re- |Specified Amount of the
ceptacle Inner surface (mm) | Chemical (%)
15 78.4 X
10 99.4 O
96.14 O
1 94.7 O
0.5 70.3 X

From these test results, it has been turned out
that an appropriate distance between the surface of the
chemical containing body 3 and the inner surface of its
retaining receptacle 2 lies in the range between 1 and
10 mm.

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



according to the present invention can be laid out in a conpact desi ?U\L bdé

reason of the fact that the heater element 15 is laid in inclinatilohJW 00

the horizontal as nentioned above. 13 2 9 JUL 2005 This in turn is because

of the fact that while the presence of an obstacle above the rising current

of air <carrying the chemcal volatilized by heating brings about

di sadvant ages suq&fas a l,oss of the chem cg on of the
e

S |, .and. a can 5 taninatj
apparatus, the hedte? oFntnt 4§ GHER%E° Horid aa‘ﬁfr}}ae‘iqdf ® ett]%eappar at us
to incl udepmwsanck ofuah adsttagbsxatdreectheentsdhgaicursrarot b § ad rhout
causing these disadvantages and thus.requires .the apparatus t be made
o ger i n ey T T ReRREo AT THE AP 9AA AR AL PR RS b o hE
advant agealiss ydehnaa gyl scucangs ng Lps$oof thari obamdnglle arod 4 nodnRati on of

70 degrees. |f owever, .the size of t tus, d not pose. any
robl o TR HRAFP ey the S Eathar  Hininr b AR hgt s PNy ¢ a
whi ch 15 thwerheatér ldlyemerguiayg shéheoapipad-d ou s heoappalatdes ararerchnge

bet veen 0 &0h 19 S59060 M DuLESRSL £10 4 UG A AR, (A0 Eh ANy pgPar at us

is installe ratus 1rn Service our “or outside
t enper at urtthessi agsadviaatt agpee ahdntBOsCrezmimmeexphanarpaxatsusmeko given in

respect ofy ohe ted, sghen cal containing body 3. The chenmi cal
cont ai ni ng E%)E)}S?/&% as rs own l|qnsFi 9 is in the formof a rectangul ar

par al 128| epi ped plHterefage :h5§%géﬁéﬁér ediefe el g d5 PRES iRstligiedhe heat
25 rel easifg, sait hgee ukd Plat ke Beiey Ry J&d-tol Al fa®akRen idndppssible to

heat the chenmical | containing body 3 over _its entirety directly or

i ndi rect | Pf pypehnatden f nthtdrIerefent t THPHRGEST3 £8f Sdh%iPfng the
chem cal ithdmaf$p@fatus does not pose any problem, the heater may

be placed horizontally. Accordingly, the angle at which

15 the heater element may be mounted to the apparatus can
range between 0 and 70 degrees with respect to the plane
on which the apparatus is installed.

The apparatus in service has its contour or outside
temperature risingito not more than 60TC. ‘

20 Anexplanation isnext given inrespect of the whole
heated, chemical containing body 3.

The chemical containing body 3 as shown in Fig.
9 is in the form of a rectangular parallelepiped plate,
and has a planar size smaller than that of the heat

25 releasing surface 15 of the heater element 15.

This makes it possible to heat the chemical
containing body 3 over its entirety directlyor indirectly
by means of the heater element.

The body 3 for containing the chemical is made of

30 a material that can contain and hold the chemical and
that may comprise, 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 principally made frompulp, non-woven fabric and/or woven

fabric principally composed of a plastic material,



30 a material that can contain and hold the chem cal and that rra); gﬁﬂgrdge,
e.g., at least one material selected fromthe group that consist 200
caked body and/or a sintered body and/or a tablet, principally nmade from an
i norgani ¢ or organi c powder, paper or non-woven fabric 35 principally nade
from pul p, non-woven fabri c and/or woven fabric principally conposed of a

plastic materi al -14 2 9 JUL 2005 ven fabric and/ or woven fabric
princi pal | JORGHRISEUE BPT 4R ST AR “@V%Tgﬁg&&?5é&c%%ﬁ€€m%?bgm

princi pal | ¥f agoapemad csxfpaamltaaér@vmtgubatanaepl@&"tdampﬂmrcuq:“@l:egi body,
dried plant, gel elSfrelly or, siljca gel. .5 A caked od% and/ or a sintered body
r

and/ or a t 8BRBPSeS ofcicpRYAS e FEm&T i FoP 1RFGERCE Powder as

menti oned gbaye @aLdE @1§Qt| dgty]_d,y j\élﬂj?S@lrl tga_(j]_l@an’elfs 192008 A, which
can in addition to cal c] gmé{é)qh %O/ate as |ts ﬁrl ng orrpon t_contain an
exci pi ent 10 (cry3©aksh At he pPHdR SE 3&GhIel for

cal(;i ng, | a ﬁrﬂdefip(aQJl@Sfmdﬁep(ﬂﬂﬁﬁ E1i Jﬂ')/(bﬂ@aﬁﬁl\z'xdﬁt‘)org&gll;tﬂlpld’v&f)bl,‘f"(ﬁsSl nt ﬁr' ng
and a glossin ne3| um, st ear as. re ed fo et P9 The
Sbovemant; BRBLIEaRe AR PN RoPer s PO FE (i ERerIRd Hade Fr om

pul p, while- IreamormgAJ nvgﬂ.rtﬁ‘tad:amhah afdicdrenordoy d‘a‘ﬂf@inﬂﬂdphbs@ﬂlap@@er, may
possi bly cont al A | .ast t p L aody chem cal_gcon-
tai nment c3h bd nad rulsx}cnl %H?e% arfef'g?na |8\$‘e t_{ u5|EIrlg ThierRai®br adhesi ve
j oi ni ntf  20cThe talldvierente bhedosen- wovker fodbrder a(r@YI@l) asveERqUfiatedc

princi pal | og'ggitg% ofa & pLastd qﬁjr_aat Jr?e%og,gig e%qor}g%ign PPy en and/ or

avvovenfarlca are commo he net hods of “nmaki ng' t he
non-woven as af-tﬂqlelb@@f-qlbﬁl@ﬁ@ﬁblag Et,fuhlaaﬁlh%ﬁtméaﬁgﬁétl Grgeng s2Bim| assi fi ed

into dry- tYypEapBl 3d5aé15fé‘<9ufﬂ%%td qro@dbsﬁw%m@nd wet -type met hOdS i n which
fibers are entw ne

The abovementione dpapnrand/ornon wovenfabrlc

15 'principally made from pulp, while meaning in general what
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



wat er or an organic solvent. Anong the others, the abovenenti oned non-woven
fabric and/or woven fabric principally conposed of an 30 aninmal qr plant
derived substance refer to what are commonly called a non-woven a WPt n
fabric made of silk, cotton, flax, kenaf, gelatin or the like. The
abovenenti oned foam principally conposed of a plastic material basically
signifies a pol yurethane, 35 polyethylene, polypropylene or polystyrene

f oam mai nl yenusedinownae ndalistiv onean sppongeurmtEkrasat icbbbdyn adbreader -15

2 9 JuL 20 sense 1 S._i t.o p p i - r all, a
por ous pl a%ts}t %&réﬁgtgéggq‘lﬁc ibrropdriggr}}a ed&%\ngtjlﬁe %ﬁﬁkgﬁinca Clls“ﬁétlhgni fied.
The pl astix ¢heoipadatiesl bodpiddatds. a nolded 5 m xture of a plastic

material with a chem cal a icizers b e eed f i L
vol atilization fﬁ§H$1gﬁkF$€gcnfﬁ§%€? hgkﬁgpde£§§9iﬂggéggy.gTﬁg{LrT%d pl ant

i ndi cates mixitued fdfower pdraftuft madrek tah Wé tdxeaplkifameidcdy angbt@ourri, a
| uffa or : I i i;al,+ S ; gel ati n,
carr ageenﬁpgsngléglz%gbg’%ﬁ&%%?g?ﬁeée%r%iliﬂ %gmélf%e ?%gl%%celnctjr,?@b%?mal SO a
materi al swiddifresigstafgion polsyitks ief waher bodyi | absorbing agent. The

jelly refers to appasiy; GRIST Lk Qthicréec%sb)é al3eH @l’%ﬁg&{l%ﬁt and/or an

i norgani c powder wth a chenm cal and a solvent and bo m xt ure.
This mat e@ndlcamepe t¢eerhddifdad dnd sdamuEré . .vel duffizedr waadits body

di si ntyggrated, refpd Nag LA sAYHLEe @Ndokt oniiUS TRkESrehear sidch eng_poi nt
(the point of tinme at™ which O its chemcal "efficacy term nates). The
chemi cal t¥taFEncoRPATRIL DYALPhEChAR LMD FYRLaish hydbbdgds ufddie an
i'nsectici de,gd D1pakt bGWmE, BuRy RSy ol thd AeLERIICIsAEL i @i Fli.eEoRIGi g, a
repellent’a polymeric water or oil 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 is 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, anoxidationinhibitor, 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



‘a gromh control chemcal, an aromatic or a deodorant, 25 which has a vapor
pressure of not less than 1.0 X 10-5 mHg as a neasure. The substance that
can be conpounded with the chemical to formthe chem cal containihg Jodg0s3
includes a heat stabilizer, an oxidation inhibitor, an ultraviolet 30
absorbing agent, a dye, a pignment, an aromatic/ deodorant and an efficacy
synergi stic agent. An explanation is next given in respect of how the

chem cal cont aiyg; body 8 Mmhen higated can be rendered able to keep the
chem cal volatilizing Tor an extended 35 period of time, nanely |onger than
12 hours. 12 -TA&heRFESNtEsHR al APy DodPe3thds axPhicEERSsPef thelp
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the formula: L t IS not qreater ere h and t
are the heatingh @rawﬂéeseffbra%a 2KE T a?éﬁﬁe?%@ﬂ?éacﬁu%%e cheni cal

contaisni ng body 3, LRaP&Ad VEbYe sYol @bhpbbiald o b?zsfheca{é ngnBeri& greans
heat i ng the chemcal containing or carrier body 3 to an extent such that

it has its tenpérdiaielipgi ¥y o at FPERSICHT Rl Gher 10 than the room

tenperature, a teNPeEatucacanuely herad ey kbeal gabntonbatamd tegkinto air.
The thickness, of _the chem cal containing % means a di stance rreasur ed

fromits SAthedlt aantpd niEw QosEiried ?H@Yhéailéragl greRtnt isueh jts

bot t om swﬁaa&qtt Hast §t355t5hl¥3f°%ecdirk@trd Ssdhad art hests f Ismjn hfi%rr@@t er
el enent, i surface s not nean the thickness of a

portidn’ (}fhatrhé:tb%eqﬁ%|t%ﬂ?£faﬁluﬁ§’b@d et“FPaeEr‘?SutrﬁeenPh‘lgﬁhéﬁr HE exanpl e,

as showndhierti @al9tol mecasei thed dmera calrcontaining body 3 is used as

aced with a syifagg 20 ther 89f 92 ST &L LA DRSS Q1 BT ST 10 area
a distance measured from its surface that is the closest
to the heater element, i.e., 1ts 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
chemicalcontainingbddy3isusedasplacedwithasurface

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 representedby the length
1 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 1in
accordance with the chemical tobevolatilized, efficient
utilization 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 1is indicated by



on or above the heater elenent 15 as indicated by the imaginary line, the
thickness is represented by the length 1 of a |onger side of the SSPU@@?U’BS
thereof that is wider in area. What is inportant here is a speci fzic
material 25 with its specific physical properties of the chem cal

containing body, inter alia a high thermal efficiency that gives a m ninum
di ssipation of heat to the chem cal containing body if placed apart from
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synonym of ther rrgl conductivity. Wile the tenperature setting for the
heater el &feit®¥Sed may be made in accordance with the chenical to be
vol atilized, effiMdretiiontuis Inezat mardeob fenesgy wWhtdtoLthwasasutreqemnes t he
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under t he ow ng conditions. 1ons] 10 Use is made of a heating,
vol atili zildfprapptiangd of mat type. The chemical containing body is placed

directhy on thefisatier o QIRIYE .o Addier ARCOYRh & chher MPaBt 25 LS
for.telprperature 1 r%gasurerrent 2 @easurgﬁént |hs tgken ﬂ%d@p?s& e§rimal
condi ti on®f mpbraveegl- is taken to judge as acceptable (nmarked

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 volatilizationby 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 quantitatively 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- (%) I nation of {tiliza- pra
tain- X ment face Chemical tion by isa
ing Height( | Temp. | Temp. expressed | Specified | 1
body Thick- (C) (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




O agai nst unacceptable marked X) the test results in which the amunt
“volatilization by the specified anmount 20 of the chemcal is nore t%%&UBQUOB/o
and the volatilization lasting tine period is |onger than 12 hours. For the
chem cal containing body, use is nmade of a pulp mat having terallethrin
conmpounded or distributed there| n. 25 The anmount of the active ingredient

as the chen ﬁg& —S )chulfi tatvety—determnetd—ustng—acetone—to—ext+ract the
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Chemi cal| Cheggm <al ), Lasting (%9 Tine (HS.) 1 Pullp 35x2 5(170.7 114.1
33.2 12 99T pd, - 185429 .9 [Uds.40053 WAl 682: 3 |2 PUEp 35X2Tdy 169: ;g.:s 44.8
24 98.7 |Q Mat: X4.16x31Pgl p 35X21. 5 1693 79.7 52.9 36 97.2 Q Mt .9 4
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68.4 60 [90. pM4&3} Mat xX8185 |6 Pul pj 35X21.45 170.7 42.5 7541 72 82.3|X

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

5 volatilization lasting time period to 12 hours or less.
On the other hand, even increasing the thickness to 13.8
mmn (i.e., not less than 3 mm) does not yield enough amount
of chemical volatilization if the percentage loss 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 is next given in respect of the
indicator 30 shown attached to the front plate 22 of the
chemical containing body retaining receptacle 2.

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

20 The indicator 30 isdesigned toindicateand display
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 is represented by
visibility changes of colors produced simultaneously at
two or more sites, 1.e., a change of one mark from visible

to invisible and a change of another mark from invisible



Mat X13.8 Fromthese test results, it is seen that any thickness |ggsjUlap
"3 mmgives rise to enough anmount of chem cal volatilization but reduces the
chem cal 5 volatilization lasting tine period to 12 hours or less. On the
ot her hand, even :'Increasing the thickness to 13.8 nmm(i.e. , not |ess
than 3 mm) does not yield enough anount of chem cal volatilization if the
percentage loss of heat is 75.1 % (i.e., nore than 70 %9. 10 Fromthese
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col or produgedrWid i e A @hePBdashads16PaGFards the end color
with the lapse of time of the heating. And, the completion
15 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 coincide.

This makes the state of service of the chemical,

viz., the remaining amount of the active ingredient of
20 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 wvisibility to look at.

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

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

30 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

35 provided with a plate 34 with which the surface of the

printed layer 33 is covered. .,



caused by an irreversible reaction due to heating, a first mark thﬁb
represents the chemcal start point with the end color and a secon oL 12005
that represents the chemcal end point with the start color. 10 The col or
and shade changing section is designed to conmence heating when the heating
of the chemcal for wvolatilization is started and to gradually change its

col or and shade fromthe star 0, S e color.. with.the | apse
of tinme of the heg f"r%ge. 1 ngﬁi'hgoé:oér’r%%e |‘£6% i%{}gfr ggl 3rnéghtat}1%eé¥(l)nfthe end
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havi ng a base layer 31, a color and shade changing layer 32 and a printed
| ayer 3B |BlL8t6n@% oFR®ECREXt, and is 35 provided with a plate 34 with

which the surfacerpt tbeentttatayess Bdsi & gAY oF pidls 2PJ4LZRHQS Wiile

in Fig. 10 the base _|layer 31 and the print |layer 33 are shown separated
apart fronfﬁﬁ?%%$%g ahe ront 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
15 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
20 chemicalcontainingbodyretainingreceptacleandothers.
The other role assigned to the basic layer 31 is to adjust
the basic physical properties of the indicator’s
components as they relate to its manufacturing steps such
as blanking, stamping and/or punching, cutting, aligning,
25 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.

30 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.
35 The first sub-layer is constituted by a support im-

pregnated or coated with one of two chemicals that when



shade changing | ayer 32, theyhas in fact been fast attached in advance to
the col or and shade changing layer 32 so 5 as to place it bet vveerta%gg?%mgrhe
contact |lam nate of the base layer 31, the color change |ayer 32

print layer 33 is nounted to the chem cal containing body retaining
receptacle 2 by fitting the sane into a recess 22b forned in the front 10

I 22 th fe 4
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shade changlng section_nmentioned above. 30 The col or and shade changi ng
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i denti cal acia-ihe AfndiCabase aay@klaiuﬁlgeﬁehamﬁhbyageharaaadaﬁhade
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|
SR, o8t daany Re TREE e T n A bS5 o o poate t 2 I SRR BE wont ed
wi th one ahdt w othelatahg thaintwhene m2%ed 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
coloring polyester., polyamide and/or acrylic lamination.

The printed layer 33 is made of a transparent film
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 £f£ilm has the

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

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

30 This plate 34 prevents an ultraviolet light 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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towérds 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 is small or
minimal.

Withafurther lapseof 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



35 Mention is next nmade of a first enbodi nent of the indicator 30 according
to the present invention. - 22 2 9 J UL 2005 Here, the base | ag8rJut10dhs
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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 printedinwhite, 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 volatilization

is initiated presents the appearance as shown in Fig.

— 24—



~conmes to take the appearance that the "END' characters are sorrewhaé 9”90{92005
clearly visible as shown in Fig. 11, at the stage (c). 35 Thus,

i ndi cator 30 by changing its appearance as the chemical's heating tine

el apses makes it possible -23 2 9 JUL 2005 for the user to recogni ze the
chem cal's heating tine, that is the residual armunt of the chem cal left

contained _.in the chemnm cal ont ai ni,.ng, bod " serV| the eqr.ee

di fferencelPn §ﬁa5§eo$!cﬁgc? g&qv\gbﬁtt %@e' S¥E %E‘-E“é rSSaB col or
and shade eb&m;gim,g teyed 824 Adbuthé eladxmme“gl@xﬁsthe,cherranal 3vhexrd he
chem cal"’ ng tine ends, i.e. , when the residual anount of the

cheni cal Ic‘-ffltglg’ orftai ned in the chenical containing body 3 becones |ess that
an effective | eveWithhe 'lﬁbéd%l’"oﬂ(}:mehaﬂaemﬂecaldrs tHex tpih ot €etimkayeh 33 and

t he col pr and shade h r o] ntlcal {9 h_other in
shade f Fggor ﬁ“‘enrdeby %@% gaﬂ% eg%hafggtg?scl (r%w SihIet I\%gior fe

i ndi cat or tkbds lprghstest sib h&ha[ipearaa)ni:e:nmaindheat'bEi?T,Q?QT"amuamast ¢rhse are

hi dden fro + Cc I i sible as
shown in Flgl e%fllar?g?tt sta e %%) Q%hﬁ{\ \:T}P?il Eeen (frﬁéggg{ségte)\%aeb’l es the
user then the tlheadlaynde“rmgntlaé)arh@tretgneorasﬁ’A/erndwgﬁ@memnohsh@lechem cal

proves 10 bial PRET LEBEHEUBartD ANIER d eRRHle I, 2L Baseaendueahodi ment

of the indicator re again ebase |te e the
col or dhd éhadd Thahyingtl éi)h@r 8page \Wikilte before its color and shade

changi ng and is rqqtaf hefuirch0lI¥p daS f 35 heen khangedr Asashawad n Fig.
12 the printed |layer 33 in_addition  to havi n% t he characters_ " START"
t

printed i nCREG %M LRYCTAZrR2RIES"ENDCPII NI PH SAMEERAEAREKET a first

band in shade, and the indicator 30 comes to assume the
appearance that the first and fourth band regions 35 and
15 38 remainvisible, 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
regions 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 visibility 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 £ilm has a left hand side half 33a printed
35 in red except for characters "Yes"” and its remaining right

hand side half 33b printed in white except for characters



region 35 printed in white, a second band region 36 printed 30 Inijgﬂ 0
| ighter in shade, a third band region 37 printed in red sonewhat Hlerzof’n
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 volatilization is initiated presents the
appearance..ﬁlg..shovm in Fig. -24 29JUL2005 13, at the stage (a) that the
"START" characfers and the second, third and fourth band regi ons 36, 37 and
38 are visible. Mieh prigpse oflavka chéni Eartheeahinsg chawaaters5 col or
and shade CQ@Pg%@%&@’&‘ £hanges; 4 t Sl o1 tl0 t?%d hgg*et eb¢l Nepbade, and
t he i ndi cator assunes the appearance that the first band region 35
becones vishatacterse "¥gis'dtaad sitare ht binhmkeyicaHs ig7thadl S8t meard n vi si bl e
and the se ;E)) d Rang¢ region 36 becones invisible as shown 10 in Fig. 13, at
t he stage % ? Wth a turther |apse of tine, the color and shade changing

| ayer 32 changes Wkencdihe chemdezsbndwher tddrkelro Liat shigletigand e

i ndi cator 30; £OORS d 0+&3SYRB il 0 RRREARIACE b 8RN dhenl Apbedidh {ourth band
regions 35 and 15 38 remain visible, the second band region 36 becones again

vi si bl e ands theewhikrl Behd Tegiddn t? Béadfed alnthaithtBe @BagRGWELTH Fig. 13,

at the stageefGliceAlptdeyend painty0fiphe.chem cal when the chemcal's
heating time ends, the indicator 30 presents the ap- 20 gea,r ance as shown in

Fig. 18 at the SThER F5 13REC (He thENBP el Gt 2 e 9 Hel 8¢ r ke second

and third bendr 484 9Aad35chdm gty Aapee V2 Sidleradi b e Liyhehkouyitdy band
regi on 38 becomis I nvi.si bl t he .user nabl ed tao recogni ze

25 progr estF¥E9 é’p%ggdoﬁh?ﬁg ‘%:‘?‘ln]é”tﬁlglczzi”\{\@%ﬂleea P%éctaitr?:ars?ﬁolrﬁ lC%anglng
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 indicator takes the

[ "

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

The indicator 30 preferably is mounted on the

25 chemical heating, wvolatilizing 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, indicatedat1’, includes arecess
section 40 open to top its surface, a l1lid 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



changes in visibility of the first, second, third and fourth band 2@9%{%
35, 36, 37 and 38 as well. Further, the changes invisibility of the
characters and the "END' characters take place here as 30 the sane manner
as in the first enbodinment. Mention is next made of a third enbodi nent of
the indicator 30 with reference to Figs. 14 and 15. As shown in Fig. 14,
the printed | 33 made_of . a transparent filmhas a |eft hand, side haIf
33a print eld’cg%n?fjr TR P& BB FU L L harRER e rR iR ENS RE 4% Lo &RT HREg ri ght
hand si de dla}ifaBBbl[sral fedthe Woiatte exekphehor 1c5hapm§eb$s - 25 29JUL2005

"No". The print ecjr ayer 33 further hgg char act% " Servj ceabl e’ r| nted in
white to the |eftlib? rteﬁ:ees%ﬁaer% F8Ps* ¥ e RS, A EPEN P S RET TRE i n t he
| eft hand tHreugr halMfernd3asedhéont e chemical 's heating volatilization is

|n|t|ated the indicator 30 here presents,th ppear a as shown in Fig.
15, at’the stage%( %‘h‘ﬁf’ %He%&h’ar a]?er‘glthsgp\? @‘e’a% gf ERrngq WRsiple. 10
Wth the Itﬂp_-ser(a‘cetm Gleent tah ' st hedts N olaidese, wue:h calher ahnénsihwale changi ng
| ayer 32 is gradually. chan i.ts color t d t he

i ndi cat or %%%l%haﬁg})ﬂgy ’??ggéppen é:r?ccee%u%%l hat t% dcrhactewerYes" are
becom ng fwca@lqalhyedaﬂkerf |ttinesh@teeandculnwzsllblees errom:vnsalalte witithe 15 the

characters 4\"?1] @E%&e{é’ﬂﬁg Suf‘?'é%' Y s& § §r€ﬁ?b§'ea%%‘}d%)l% S]!f?' e from

i nvi sible as “he “st ages he end poi nt
of thd0chem cal Wabhsihg dlhl@mlcﬁﬂ'te§ hbemeng th&retﬁerﬂwd‘eﬂas heae

| ndi cat of dakegebhen A1 AP agce hRAlcd hiea CHYT AL £ YpSnbenagie utter |y

i,nvisible while the characters "No" becone clearly visible, thus enabl i ng
t he usertQ?QH%ﬁR@F9tP§Oo§ﬁ'ﬂ?lCh 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 the chemical’'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 embodiments withrespect toorimplemented inachemical



the nmessage characters "Serviceable No". The indicator 30 prefer ablzyg JBL 2005
- mounted on the 25 chemical heating, voI atilizing apparatus 1 in th

nei ghbor hood of the heater elenment 15 where it is visible fromits OUtSI de.
An expl anation is-next given in respect of a second formof enbodi nent of
the chemcal's heating, vola- 30 tilizing apparatus with reference to Figs.
16 to 18. The chemi cal heating, volatilizing apparatus_in this form of
embodi ment CONRaLEAMEH RAY: 2 FhEMifa! ac?’ég@§§l“§ec9c?%¥| o tGdenin® top its

surface, arébép%c\a%rtIac@rieynléalln@@élelh@ Opéilaﬁtri_dlﬁii)ﬁg hpparecess section
40 and an 35 attachnent plug 42 for power supply. The recess section 40 has

its base s¥rfadB &Oglcatﬂ? @rJ@aQOEBlaltﬁ'é‘HWt%h?qqécﬁdﬂ Zohtw$, over

which the figaber ahg@skgovd fegetludl thacheatsre ehgmréiyprﬂects The
recess section 40 is open to the under surface through a_vent section 43. 5

As shown ihugfgatige vﬂ?‘i“ﬁ tRe N9 42 L& ndt-empPretrd raéceééméédtri%n 40 is

| oaded wi t@oﬁbeq@h&rﬂl@al wiGorh ot alerp@b@ﬂy Febal PhBGp LEeptAcd € cbp® that the
| ower face_plate 21 of the receptacle ies.in contact with the heat

rel easi ng %ﬁrFQEelfé’§”otfl?rl’1e KeLtom el EnEnt215°nF0 +hyCafhd it er
el enent 15ah@/produceriestiver£apes cait idns fdowres imdénatieh Milthe arrow

h h h wh I th h I hi
of fected. T G ERG- {BF cybF A GBS PpL8Re P INaSbaR THE A5 o Wbl o neat e
chem cHl clooatrangi mgast ﬁmrpeecbddylg atcocHosgreo tue gresegily nvention
makes it poésirP{?n&%d yaha ch' Z%oﬂ%&i‘x‘f ccl lﬁéa@éylé%rg%eea%c?“éjse‘j peri od

of tinme. 86-Sesnth alnin
compassing all alterations, modlflcatlons or alter-

native applications as fall within the true spirit and

scope of the invention.



20 carrier body retaining receptacle according to the present invention
causes vapor of the chemical to snmoothly pass between an inner sui§adk 2006
the receptacle and the chem cal containing body and to diffuse through a
vent hole into its outside. 25 It is also seen that a chem cal heating,
vola- tilizing apparatus according to the present invention provides an

arrangemegil Wi :E an inclined heat releasing surface of the heater el enent
wher eby t cont ai ning body is heated in whol e and the apparat us

can 30 be nmade Whan ascalmactedlessgn. It is further seen that an indicator
for the heat volatilizing chem cal conveys depletion of the chemcal's
active ingredient clearly and precisely to the user. Al though the present
invention has beeh. (Bsenideed 85 cinereiahef ooédtntezisgofoddie poesent!y

preferred fornms__of_e h res C o] te chem cal
-27 2 9 JH 20059 conggﬁ%gﬁlr?gqboﬁo n?caIOdg’on glcg?‘#\ng%ﬁnc y&ir éplagﬁm ng
recept acl esetza cherdi dal &eahiemg,caiol aontlaz,|nng1qa|dp<adatu§tea1rrdlragl irecH cat or for

heat vol alddd ZL00CHECAls dlol Pashoybenuadensiand dhaty suehy digsl osure s
purely il usirative an ifs" ot “to be i nfer reted as |1
Conseqdentilsy, o téhoatLZ@epﬁamtfngléﬂ(tmtmeag@lomntoch?n@les@dﬁ@e Clmﬁmtlﬁ@h nventi on,

various alddiali sy BBALTICAELORS 2n @05 Al L £RRAL Lue bRl Loatians of the

i nvention be suggeste to those ski in the art after 10
havi ng rea‘dqfhetbﬁeée’cﬁfrﬁgﬁ%ilgﬁl b56r ehemicpr Hi mghyaiining sheodyehded that the

fol I ow ng il a4 ARche dentiergy ef @dnas seaassdmbcall RAdeatlifgSpody
modi fications, or alter- natlve appl ications as fall within the true spirit

and scop@%ﬁn$h@apﬁvQﬁIQﬁl ggstzgne material selected from the

10 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 principally
made from pulp, non-woven fabric and/or woven fabric
principally composed of a plastic material, non-woven

15 fabric and/or woven fabric principally composed of an
animal or plant derived substance, a foam principally
composed of a plastic material, a plastic incorporated

body, dried plant, gel, Jjelly or silica gel.
20 2. (Deleted).
3. (Deleted).

4, (Delted).



2 9 JUL 2005 The Clains What is clained is: 1. (Amended) A chem cal

vol atilizing body com prising a chem cal containing body accompd&t Bl A
retained in a chem cal containing body retaining re- ceptacle that is
provided with at | east one vent hole, 5 is of a size sufficient to
accommodat e the chem cal containing body therein, and has its inner surface
spaced fromthe surface of the chem cal containing body by a distance of 1

to 10 nm said chemical containing body being made of at |east one materi al
‘sel ected fromthe3t0 group that RordiafRticadt &eckierd body kel bi Z2a NG nt er ed

body and/oppg dablet, Brd it yoomde, frpatand nofganbes o QEgaric powder,
paper or non-woven fabric_ principally made from pulp, non-woven fabric

and/ or wovE&h SMRIFE & Oq5ante A1 Py ARPPBIddWbf D2 BTt €2 et F Ak N1RGh-woven
15 fabric god/\orWen; hgbrbeepitidici Pald B Loomosed ph @aianimakaey pl ant
derived substance, a foam principally conposed of a_plastic material, a
pl astic i nBEAFSArEENIVEY 2tk @ PILERAST §BR, VRBII §ObR sFRiENgRLS 20

2. (Del etedplembdDeheiedyy itk (Hehtedrlecasdh® HudEhc00nc bindgchem cal

heating, volatilizi na &Fpar atus characterized in that it includes a heater
5 el ement Bdadalle o above % dRIrLDS LhektBak SSHAREF nFPg2 B et ai ni ng

recept agl ecas waeitchorhb lappd@d tud, isaibd adwat er el ement having at | east one
vent hole, said heater elenment having its heat rel easing surface inclined
at an angle 6 (0 <6 < 70 degrees) with respect to a plane to on which the
apparatus is placeéd. AG. i Adicadiccatferr Bofieatheal avadlldtzidngigtgemhenical ,

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 répresented
by a change of a mark from visible to invisible and a
changeofanothermérkfrominvisibletoviéibleaccording
to color and shade change, the two changes being caused

10 to occur simultaneously in.the indicator.

7. The indicator for a heat volatilizing chemical
as setvforth in claim 6, characterized in that a first
markchanging fromvisibletoinvisible is causedtoappear

~ 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

asset forthinclaimé, characterizedinthat theindicator



the indicator displaying a tine period of service of a the chenic?l UL 2005
~utilizing col or-changes brought about by an irreversible reaction dLélt@
heating, characterized 5 in that a stage of service of the chem cal in |apse
of tinme froma start to an end point thereof is represented by a change of
a mark fromvisible to invisible and a change of another mark from
invisible to visible accordin to col or and shade change, the two changes
bei ng causkds ﬂolﬁ@%ﬂ%ﬁ?dsﬁﬁiqeﬁﬁ%ﬁ@F?r?nﬂﬂﬂ?¥h8F8§t Cod.oxpandngi cat or
for a heatsyghatidiZhg@ngheragal tamtSeretaritds i 8 Jalidk 6anahaggeheri zed in
that a first mark changing fromvisible to invisible is caused tqQ appear

in a col orc?%’ﬁﬁég@nﬁ‘ﬁ@gﬂfgc%htet}ﬁlé%l?‘ns RREPBFRE LA¥ex BhadchbAdmAdPK

changi ng feomg ithdd Phech® ¥Fishbhe i6s GRSEChat Or2ANESF 4 R CIOhEES
representing the chemcal's start oint in the indicator. 8. The indicator
for a heatogoPaFPIﬁﬂrﬁﬂ%ﬁ@ﬁﬁcﬂ“deé?s@%SP8ﬁﬁ¢W?FcFafﬁP&QNS¥@%jﬂf?,
character}gﬁgdi@dyyﬁ a@@ighgmﬁﬁ?hdmggﬁboua¥éﬁwl@%adaab%gdy%éygrindicator
as tinme o eating elapses. 9. e indi.cator for a heat valatjlijzing

Chen cal * BAS Lot SPBRAR [F 1% AP BTUEN IR B9 0hS | RASARMAtEE 1ot ©Bror - 30
2 9 JU 2085thhagknadandhabedmfiidnomss roet moeecomps i Bigh dancalaxkang shade
changi ng layer that, retajns a cglg& andEEQ9de.d5 c%?ngL%g S bstanc& t herein,
a printed ¥ V%F ERE 1% HhaROSF § t?aﬁéﬁhre T19Fi P 88 5% $Date MBlferial of
a thicknesshadé &htan@Dngi ¢ages .and is disposed at a front side of said
col or and shade changing | ayer, and a base |layer that is nade of an opaque
filmas its base material of 10 a thickness of 50 mcrons or nore, is high
i'n masking power and is disposed at a rear side of said color and shade
changi ng layer. 31



