DESCRI PTI ON . | ndi cator Materi al
TECHNI CAL FI ELD The present invention relates to an |nd|cator ;Z/
material for indicating the degree of dissipation of a volatile oily
substancé which occurs with the passage &f tine, .tthe volatile oily
substance bei ng contai ned, an active ingredient, in a deodorant, an
aromatic agent, an anti-fungal agent, an insecticide, a mothproofing agent.
and the like. In particular, it relates to an indicator material--which is
prepared by inpregnating a non-woven fabric with the above oi’l.y substance
and whi ch indicates the degree of sREPERIEEIhati on of the above oil’y
substance as occurs with the passage of tine.
TECHNI CAL BACKGROUND The deodorant, aromatic agent anti - f ungal
agent, insecticide, nnthprooflnglaééﬁﬁtoanﬂatﬁ§lﬁﬂke whi ch are -prepared by
providing oily substances having volatility at roomtenperature or an
I ncreased tenperature as active ingredients and inpregnating predeterm ned
carriers with the active ingredi erttEI:HN[HM&LblEHL]and are used as substitutes
for conventi onal artickﬁs cont ai ni ng_vol ati g els oL solids .as_active
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material for indicating the degree of dissipationof avolatile
oily substance which occurs with the passage of time, the
volatile oily substance being contained, an active ingredient,
iﬁ a deodorant, an aromatic agent, an anti-fungal agent, an
insecticide, a mothproofing agent, and the like. 1In
particular, it relates to an indicator material which is
prepared by impregnating a non-woven fabric with the above
oily substance and which indicates the degree of such a .
dissipation of the above oily substance as occurs with the

passage of time.

TECHNICAL BACKGROUND
The deodorant, aromatic agent) anti-fungal agent,
insecticide, mothproofing agent, and the like, which are
prepared by providing oily substances Havihg volatility af
room temperature or an increased temperature as active
ingredients and impregnating predetermined carriers with the
active ingredients, have been and are used as substitutes for
conventional articles containing volatile gels or solids as
active ingredients. Most of the above oily substances are .
odorless, and when they are used by impregnating carriers with
the above odorless oily substances, it is difficult to
ascertain even the time of expiration thereof, not to mention
the remaining content thereof, by the human sense of smell.
~  For this reason, there have been developed a variety of

indicator materials which can visually show users the



odorl ess, and when they are used by inpregnating carriers with the above
odorless oily substances, it is difficult to ascertain even the tine of
expiration thereof, not to nention the renmaining content thereof, by the

human sense of snmell. For this reason, there have been developed a variety
of indicator materials which can visually show users the
2 remaining tinme and the expiration tine of the oily substances.

Anong the above indicator materials are the foll ow ng two indicator

materi als each of which is prepared by inpregnating a non-woyen fabric with
t he ‘above orkmadningabiee and € ﬁaﬁwqﬁp%ﬁémeﬁﬁgget%%llﬂé&béé?a@F%e
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(1 ncl udi ng nqQn-woven f.abric), which | |.1.e Nt rARAT S when an
oil (oily's sﬂ?&@gqa&%@a?ﬂ%ﬂ,woﬁse%?ea rtéLsd’ z'&ﬂit{]ndfli%éatl ng suﬁr@/e, an
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other surface of the paper-like material to obtgin.a substrate d t he
substrat e i SisfiRafrignedhanerhvigh rﬂﬁ%%d*’itﬁ'bhbeerﬁasﬁﬁ%ef i?ér}a][m‘?bom

tenperature (JP- B-4-38122)%. 3 mothproofinly it bicye WwiHicHE08D wogksederi al
whi ch al so works as a nothproofing capability indicator, since the

paper - | i ke reamethproos iaigr eppabi A5yt +RALEAFRRCYI MR Gh OBR SHEFRGRRF i ng
agent is containgd., Lhe Ratd gLBelqkePhAteded1071hBEuALHE a non-woven
fabric), which is altered into transparency when an oil {(oily
substance) is contained, is used as an indicating surface,
an oil—impermeéble pattern layer is formed on the entirety
or part of the other surface of the paper-like material to
obtain a substrate and the substrate is impregnated with an
0il mothproofing agent volatile at room temperature (JP-
B~-4-36122). '

In the above mothproofing material which also works
as a mothproofing capability indicator, since the paper-like
material is altered into transparency when an oil mothproofing
agent is contained, the pattern layer provided on the other
side can be visually observed. On the other hand, since the
paper-like material is gradually brought into an original
non-transparent state with the dissipation of the liquid oil,
the pattern layer formed on the other side gradually becomes
visually non-observable. Depending upon the pattern layer
visually observable from the paper-like material side,
therefore, users can visually know the degree of dissipation
of the liquid oil (mothproofing chemical) which occurs with
the passage of time.

- The other one is a time length indicator prepared
by consecutively applying a colorant, which is altered into

transparency when a liquid volatile at room temperature



side can be visually observed. On the other hand, since the paper-like
material is gradually brought into an original non-transparent state with
the dissipation of the liquid oil, the pattern | ayer fornmed on the other
side gradual |y becones visually non-observabl e. Dependi ng upon the pattern
| ayer visually observable fromthe paper-jike material side, therefore,
users can visually know the degree of dissipation of the liquid oi

(mot hproofing chem cal) which occurs with the passage of tine.

The other one is a tine length indicator prepared by consecutively
applying a cpbne&matewhuth te roxeiens iwhere thhenspavencpnihdned Liquid

volatile at roo e
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liquid volatile at room temperature is easily successively
dissipated from an edge portion of the substrate sheet surface
and that when the substrate sheet containing the liquid
volatile at room temperature is held vertically, the liquid
volatile at room temperature is easily successivelydissipated
from the top of the substrate eheet. The time length indicator
having a predetermined form is provided depending upon a
pre-determined method of setting the time length indicator.

When the liquid is contained in the substrate sheet
of the above time length indicator, the time length indicating
layers show a transparent state, since the liquid penetrate
the time length indicating layers. With the dissipation of
the liquid contained in the substrate sheet, the amount of
the liquid which has penetrated the time length indicating
layers decreases, and the time length indicating layers
accordingly become visually observable. Users can therefore
know the degree of the dissipation of the liquid which occurs
with the passage of time depeﬁding upon which time length
indicating layer can be ﬁisually observed.

When a conventional non-woven fabric is impregnated
with an oily substance volatile at room temperature or an
increased temperature, the'dissipation.of the oily substance

from the non-woven fabric does not take place uniformly.



fromthe top of the substrate sheet. The tine | ength indicator having a
predeterm ned formis provi ded dependi ng upon a pre-determ ned nethod of
setting the tine length indicator. When the liquid is contained
in the substrate sheet of the above tinme length indicator, the time | ength
i ndicating | ayers show a transparent stape, since the liquid penetrate the
time length indicating |ayers. Wth the dissipation of the |iquid contained
in the substrate sheet, the anmount of the |iquid which has penetrated the
tinme length indicating | ayers decreases, and the tine length indicating .-~

| ayer s accormidys foheC aifiery i s uadiyembismahen-viseers fabriteiefwsed kadw t he
degree of the dissipation of
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observed. It isthereforedifficult toclearly show the degree
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of dissipation of the oily substance which occurs with the
passage of time with the above indicator material.
' Further, a conventional non-woven fabric has the
relatively low capacity to support the oily substance. That
is, when the non-woven fabric is impregnated with the oily
substance in an amouht equivalent to, or smaller than, the
volume of pores of the non-woven fabric, the capacity of the
non-woven fabric to support the oily substance such that the
oily substance does not seep is relatively low. Therefore,
when a conventional non-woven fabric is used to prepare an
indicator mate.rial having the same constitution as that of
the above mothproofing material which also works as a
mothproofing capability indicator, the indicator material can
contain only a relatively small amount of the oily substance.
‘On the other hand, a conventional non-woven fabric
-is used as a substrate sheet to prepare an indicator material
having the same constitution as that of the above time length
indicator, the time length indicator layers do.not relatively
clearly show the degrée of dissipation of the 0ily substance
which occurs with the passage of time. Further, this indicator -
material can containonly a small amount of the oily substance.

Moreover, when the indicator material is set by a method which



mat erial (non-woven fabric) and a spots-like pattern is observed.
Itisthereforedifficulttoclearlyshow hedegree of ‘dissipation of the oily
substance which occurs with the passage of tine with the above indicator
mat eri al . Furt her, a conventional non-woven fabric has the
relatively | ow capacity to support the oidy substance. That is, when the
non-woven fabric is inpregnated with the oily substance in an anpunt

equi valent to, or smaller than, the volunme of pores of the non-woven
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Further, this indicator material can contain only a small anount “of
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method.

DISCLOSURE OF THE INVENTION

The indicator material for achieving the above
object, provided by the present invention, is prepared by
forming a résin layer having a surface partly or wholly colored
on one surface of a support formed of a non-woven fabric
containing a fine-denier fiber having a size of 2 denier or
less and having a low refractive index to light, and
impregnating the support with an oily substance volatile at
room temperature or increased temperature, characterized in
that the resin léyer observed from the support side is shifted
from a visible state to a support-masked state by the
dissipation of the oily substance which occurs with the passage
of time (the above indicator material will be referred to as
“indicator material I” hereinafter).

Another indicator" material for achieving the above
object, provided by the present invention, is prepared by
forming a resin layer having a surface partly or wholly colored
on one surface of a support formed of a non-woven fabric having
a partly altered density and having a low refractive index

to light, and impregnating the support with an oily substance
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| ayer showing a tinme length different fromthe tine | ength which has .
actual ly passedis visually observed, and the setting site and the setting
nmet hod are therefore limted. It is an object of the present

i nvention to provide an indicator material which can clearly indicate not
only the tinme of expiration of the oily gubstance but also the degree of

di ssipation of the oily substance which occurs with the passage of tine,
regardl ess of a setting site and a setting method.

DI SCLOSURE OF THE | NVENTI ON The indicator material for achieving
t he above obY@batibeo&td@@b@ytem@epaEBEﬂtornWeqrEQaediteppepatuaeby f orm ng

a resin |ayer, havi e I e of a
support forn‘é}&aﬁ cgg 'blz”le%&e ?‘g% R ecsolnrf Fr%g a %I e- g%fncegr}l §§é£38§2w ng
a size of 2 gefeedrs shilfesd ﬁminlaavmgbaelst/atreeftbaa:}sup@dnt}masu@d sgate and
I mpregnating the support with an_o stance, vol ati
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support-masked state di ssipation of the oily substance which occurs

with the pas§§§%r§¢dttﬁea€thénébﬁﬁﬁornaﬁéﬁféﬁlnﬁg r hgredppEtgE)referred to
as "indicator material |I" hereinafter). Anot her i ndi cat or

mat erial for achieving the above object, provided by the present invention,
is prepared by formng a r@ﬂEM&@NW@E@W%HIy or wholly

bart 1y altered densityFatia havhng SchBWAFLr RefPHECEARE: Vig? Phrne, Poha -
| npr egnat i ngwbliensipbel t-wesinalafntihgteupsepated in Example 30.
' Fig. 2 is a schematic perspective view of an
indicator material II prepared in Example 30.
Fig. 3 is a perspective view which schematically
shows a partial discoloration state on the indicator material
II prepared in Example 30 at a time of its use. _
Fig. 4 is a schematic perspective view of an
indicator material ITI prepared in Example 35.
Fig. 5 is a schematic cross-sectional view of a
preferred embodiment of an indicator material I.
Fig. 6 is a schematic cross-sectional view of

another preferred embodiment of an indicator material I.

PREFERRED EMBODIMENTS OF THE INVENTION

As schematically shown in Fig. 5, the indicator
material I of the present invention is a material prepared
by forming_a resin layer 22 having a surface'partly'or'wholly
colored on one surface of a support 21 which is formed of a
non-woven fabric containing a fine-denier fiber having a size
6f 2 denier or less and has a low refractive index to light
and impregnating the support 21 with an oily substance (nof
shown) volatile at room temperature or increased temperature.

The term “non-woven fabric having a low refractive index to



6 vol atile at roomtenperature or increased tenperature, characterized
in that the resin | ayer observed fromthe support side is shifted froma
visible state to a support-nmasked state by the dissipation of the oily
subst ance which occurs with the passage of tinme (the above indicator
material will be referred to as "indicator material 11" hereinafter).

BRI EF DESCRI PTI ON OF DRAW NGS Fig. 1 is a schematic perspective
view of a non- woven fabric-resin |am nate prepared in Exanple 30.

Fig. 2 is a schematic perspective view of an indicator naterial 1l prepared
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oily substan t shown roomtenperature or I ncreased
t enper at ure. easily observed from the non—woven fabric side. The

refractive index of a fiber constituting the above non-woven
fabric is preferably similar to the refractive index of the
0ily substance to be used for the impregnation, while the
non-woven fabric may contain a substantially non-transparent
fiber so long as the non-woven fabric as a whole becomes
transparent when it is impregnated with the oily substance.
The reason for limiting the non-woven fabric as a
support to the “non-woven fabric containing a fine-denier
fiber” having a size of 2 denier or less” is as follows. That
is, when the non-woven fabric is constituted of a fiber having
a size of more than 2 denier, the fiber has a low capacity
to support the oily substance among its filaments, and the
oily substance is therefore liable to leak even if the
non-woven fabric is.impregnated.with the 0ily substance. In
particular, when the indicator material is placed _
perpendicular to the ground surface or suspended, the oily
substance is liable to run downward. However, when the
non-woven fabric contains the above fine-denier fiber, the
oily substance can be supported more uniformly and firmly,
and the oily subsfance with which the non-woven fabric is
impregnated can be more uniformly dissipated. When the oily

substance is uniformly dissipated, the process. of the resin



The term "non-woven fabric having a low refractive index to

7 light" means that a fiber constituting the above non-woven fabric has
a lowrefractive index, and the refractive index value is preferably 2.0 or
| ess, nore preferably 1.7 or |ess. The non-woven fabric can be

that which is basically non-transparent Rut substantially becones
transparent when inpregnated with an oily substance volatile at room
tenperature or increased tenperature, to be described later, so that a
color of the resin layer (color of a colored portion) provided on one
surface of tleyeiehd fringwinam afebsiltleshalte easi hyskhdéd abadd dnbfiothby
non-woven fabric sigde. The refractive index of.a fiber constituting the
above non- wovERT Ei“(‘:eiJsrlp1fr¢},\?eJrl<);1 +‘§iag?ﬁi?‘%?e¥ba{’h%sr%?r§’3 i DEOFH gx of the
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may contain a substantially non-transparent, fiber so Iong as .t he non-woven
n
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substance. the passadd€ofCBSRE QR béMbr80ciBgrIgningyeaLEahrigas a
support to the "non-woven fabric containing a fine-denier fiber" having a
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the oily subbéssteassatsappdbpte |iable to Ieak even if the non-woven fabric
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- asizeof 2denier or less” in the non-woven fabric is preferably

9 to 100 % by weight, particularly preferably 20 to 100 % by

weight. Further, the size of the above fine-denier fiber is

preferably 1 denier or less.

For obtaining a non-woven fabric which can support
the oily substance volatile at room temperature or increased
temperature, to be described later, as uniformly as possible,
the fine-denier fiber is preferably a synthetic fiber of which
the form is constant and stand-like, and it is particularly
preferably a synthetic fiber of acryl, polyester,
polypropylene, vinylone or nylon. The above fine-denier
fiber may be a non-transparent fiber such as a fiber containing
a white pigment (SD: semi-dull, D: dull) so long as there can
be finally obtained a non-woven fabric which is basically
non-transparent but becomes substantially transparent when
imprégnated with the oily substance, while the fine~denier
fiber is preferably a Substantially transparent fiber
containing no or almost no white p.igment such as titanium
dioxide (SB: super bright, B: bright). A substantially
transparent fiber and a non-transparent fiber may be used in
combination.

The non-woven fabric'ciontaining the above fine-

denier fiber may be a non-woven fabric produced by any method,



perpendi cul ar to the ground surface or suspended, the oily substance is
liable to run downward. However, when the non-woven fabric contains the
above fine-denier fiber, the oily substance can be supported nore uniformy
and firmy, and the oily substance with which the non-woven fabric is

I npregnated can be nore uniformy dissipajed. Wien the oily substance is
uni formy dissipated, the process of the resin

8 | ayer shifting froma visible state to a masked stateunifornly takes
place in the indicator material as an end product shifting, and a col or
change in thehiddi gaar-woatesy fabric pialucedbysa wedubaper makimunetbpdt he
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of the above fine-denier fib is preferably 1 denier or.|less. "
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| ater, as uniformy as possi eni er Is prefe
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particularly aDJda ftelrv‘fiebsI such %nst r(‘iet 'pcerfsllli)’xg agen‘:il:“\’r y ’tIﬁOlléé%setrera’nd a
flocculating agent are added as required, and then a non-
woven fabric is produced with a.cylind.er paper machine, a
Fourdrinier paper machine, an inclined?? paper machine or a
combination paper machine made of at least two paper machines.
When the non-woven fabric is produced by the wet paper making
method, a non-woven fabric excellent in fiber distribution, -
i.e., formation. When such a non-woven fabric is impregnated
with the oily substance to be described later, thedistribution
of the oily substance is uniform, and the degree of dissipation
of the oily substance is therefore made more ﬁniform. As a
result, in the indicator material as an end product, the
process of the resin shifting from a visible state to a masked
state takes place more uniformly, and the alteration for the
indicator material becomes moré clear. .

Whén the non-woven fabric is produced, the above
described fine-denier fiber alone may be used. Otherwise, a
fiber other than the fine-denier fiber, such as a fiber having
a binder function, a synthetic fiber having a size of greater
than 2 denier or a natural fiber such as Wood pulp, cotton
or hemp may be used in combination. In particular, a fiber.
having a binder function is preferred for imparting the
non-woven fabric with strength. As a binder fiber, preferred

are a heat-fusable fiber of which filaments are partially or



pol ypropyl ene, vinylone or nylon. The above fine-denier fiber may be a
non-transparent fiber such as a fiber containing a white pignent (SD:

sem -dull, D dull) so long.as there can be finally obtained a non-woven
fabric which is basically non-transparent but becones substantially
transparent when inpregnated with the oi{y substance, while the fine-denier
fiber is preferably a substantially transparent fiber containing no or

al nrost no white pignent such as titanium di oxide (SB: super bright, B:
bright). A substantially transparent fiber and a non-transparent fiber may
be used in cendlhutsaftened or meltedetadpe vibvaed ftabedd acentafhi agenhe, above

fine- denier_fiher . e -wWoven . | G . d
0 " uii e R TRt R BB £ BER W Gihsth Rl are 1
preferred t hpartballprodusbdlby meiitgdneibbdhoh whtelh andoareomehubdbyi c

havi |l atively ] ow densit b d .S t i f
non- woven { aBPhdSyhel BF i def ey SrhaBe R LRRg, ortiEReanbatisotn
fabric can beigasiiy @sbdstiebombihANBIE tidr s’ WEIE fARAL HoKeBfipietBeg”

refers to a nmethod in which a fiber is dispersed in water to forma
sol uti on havvaf the aatagiadefiibari $hththeheifyheubshgarei e desdefcyibed

di spersi ng ag&?%:e:h Bt BEKENGTs AL eﬁ:'t%ﬁcwiﬂfxi{&gegﬁsmﬂg hs?%%t%‘i‘x@aedbééome

required, an a non- woven fabric I's produced. cyl i nder paper
machi ne, a Fogndtirahepapepér inac¢hibe,; amditice iamuint ghesreafhdomaser is

conbi nation paRet (IREN PSoIRES 1 ed £30Y S¥PaPARRL MBLHARven fabric
which substantially becomes transparent when impregnated with
the o0ily substance to be described later. '

The non-woven fabric used for constituting the
indicator material I may contain a substance having a low
refractive index to light, such as an inorganic pigment
typified by porous silica, for permitting the observation of
a more clear process of the resin layer shifting from a visible
state to a masked state in the indicator material as an end
product. The produced non-woven fabric may be subjected to
a post treatment such as heat treatment, impregnation with
a resin or calender treatment for imparting it with desired
properties. When the non-woven fabric is produced by a wet
paper making method, the produced non-woven fabric may be
subjected to a post treatment by a carding method, é needle
punching method or a spun lacing method for the purpose of
further increasing the strength of the non-woven fabric by
the mutual entanglement of filaments constituting the
non-woven fabric.

Although differing depending upon the amount of the
0ily substance to be used for the impregnation, the basis
weight of the above non-woven fabric is generally preferably
20 to 200 g/m®. Further, the density of the non-woven fabric
is preferably 0.1 to 0.5 g/cm®. _ When the density is lower than



When the non-woven fabric is produced by the wet paper naking nmethod, a
non-woven fabric excellent in fiber distribution, i.e., formation. Wen
such a non-woven fabric is inpregnated with the oily substance to be .
described later, the distribution of the oily substance is uniform and the
degree of dissipation of the oily substange is therefore made nore uniform
As a result, in the indicator material as an end product, the process of
the resin shlftlng froma visible state to a nasked state takes place nore

uniformy, and the alteration for the indi.cator material becomes nore
cl ear. .1 ‘Mﬁﬁ‘n tPRASDREFRLEN $he MNTWOYRD ARSI C tife PRSd dngéber i bed

fine-deni er fd 2o18y0e Wpgaeeited (XleLtbatantel WY 19408k WG shie

fine-denier fi uch as ber havi ng a bi nder unc ion, a synthétic
fi ber having Wénesn Ziéleofdeglrseé:WerlSt hdgherdéhiaar 0o &/a€ur thetebds Bach as

wood pul p, ¢ tq¥g ggﬂ?! n ﬂﬂ? r

fi ber havi nggz} %erééf unction salé?)"r%gf erre fptt#%a?% %ﬂégg&neavxg\l/lg
fabric w th sheergiduntAsfa tﬂuen(d:erlyf istodrs,t approef eapge rareel @etxeamﬁwsaablae fiber
of which fil nts are gartl

whol |y sof t efEFT&52SHE & %IblBQXFBgSH A &k A dRPRF FPXRB LT iRk having

vinyl on- cont & gerg PaRgelardddes BheBi6he frdANBrEd tar §bPaihiablraceicahol I'y
nmelted with hot water and are nutually bonded when it is drie On the

ot her hand, vkeHcaten nakpripbet- i Sincedtha apunhab Bhe oily §U&>|Sftﬁin@@| t to
| | d
conpl etely wetl, R Ynatnt J%S %M%é t%ﬁ@dsﬁgggﬂﬁie %Peé o bgetesenihie

| at er, or pOI’tI ns not wette ance econe
non-t r anspar emalllemvbhae thembntwovem fabrikearate Folune®f the non-woven

fabric, the non-woven fabric space volume of the non-woven
fabric used for constitﬁting the indicator material I is
preferably at least 50 cm’/m?, particularly preferably 50 to
1,800 cm’/m?, in practical use. The term “non-woven fabric
space volume” used in the present invention refers to a value
determined on the basis of the following equation..

NS = G(1/D - 1/FD)

NS: Non-woven fabric space volume (cm®/m?)

G: Basis weight of non-woven fabric (g/m?)

D: Density of non-woven fabric (g/cm’)

FD: Density of fiber (g/cm®) |

In the indicator material I, a resin layer having
a partly or wholly colored surface is formed on one surface
of the above non-woven fabric. The resin layer is required
"to have resistance against the oily substance used for
impregnating the above non-woven fabric, and a resin soluble
in the oily substance used for impregnating the above non-woven
fabric is not preferred. The resin layer is preferably a layer
formed of a thermoplastic resin in view of easiness in
processing and easiness in coloring or printing. Polyolefin
resins are particularly preferred as a raw material for the

resin layer, since they have resistance to aimost all oily



therefore properly selected for obtaining a non-wven fabric which
substantially becones transparent when i npregnated with the oily substance
to be described later. The non-woven fabric used for constituting
the indicator material | may contain a substance having a |low refractive
index to light, such as an inorganic pigment typified by porous silica, for
permtting the observation of -a nore clear process of the resin | ayer
shifting froma visible state to a masked state in the indicator materia

as an end product. The produced non-woven fabric nay be subjected to a post
treat ment suaibstsaresd dndataventuiitmbidgriat for weilk ldamébakiop apdchRr

treatnent for inparting it wth desire [ O i es =
fabric is pr : H}/Yg’ BA5E anlélﬁlrﬂ%%ﬁeﬁ%ng’, tﬁle“\ggsgahgg%gﬁg%!{@mggtgn
fabric may be.sivé eGhefe tPraf@ppédt 46t aepdlpythytandi ngsimt &and, aa needl e

punchi ng nmethod or a spun |acing nethod for the purpose of further
i ncreasi ng tPRLYPFERIENSf L€HE2 non- woven fabric by the nutual entangl enent

of filaments constit Ut%ﬁ@c%f‘fc '%Q'&m?@é%nof%@fe! fiethod of formbhlthiighbove
di ffering depending upon the amount of the oily substance to be u eg for
the i npregnatesim ldwemhhevinges partdy enahalddveCobar a8 i faqs H’}Cig es

non- voven | abPecErslpriparagPtofsTUEL Bg dPRTC 1™ When the density is
| ower than (D) 1A aletiioet i, whidbsonebsyr face aforhgonen-waleRc i s
poor in the %gg%gictxst BrE%EHg&t wtitéﬁ gi cha%lJ’fgat %gggna'igfeirq‘%dcgﬁ% 3894
| one surface, and the surface of the resin layer is colored
by a printing method using a coloring ink, or the like.
The formation of the above cbating resin layer by
the above method can be carried out by an application method,
a method using an adhesive, or a melt extrusion application
method. |
In the above application method, for example, the
above coating resin layer can be formed by dissolving a resin
in a solvent to prepare a coating solution, applying the
coating solution to one surface of the non-woven fabric and -
drying the resultant coating. Inthemethodusingan adhesive,
for example, the above coating resin layer can be formed by
bonding a resin film to one surféce of the non-woven fabric
by a dry laminating method or a wet laminating method. In the
melt extrusion application method, for example, the above
coating resin layer can be formed by melt-extrusion-applying
a thermoplastic resin to one surface of the non-woven fabric.
(2) A method in which a coating resin layer having
an entirely colored surface is directly formed on one surféc’:e
of the non-woven fabric. '
In the above method, the above coating resinllayer
having an entirely colored surfaée can be formed by a method

using an adhesive or a melt extrusion application method.



When the density is higher than 0.5 g/cnferr], there is no difference in
the capacity to support the oily substance, but the anount of the oily
substance supported per unit area decreases and an indicator materi al
(non-woven fabric) having a very large area is therefore required to obtain-
a practical indicator material |. Since tjge ambunt of the oily substance
supported in the non-woven fabric per unit area is generally smaller than

t he non-woven fabric space volunme of the non-woven fabric, the non-woven
fabric space volune of the non-woven fabric used for constituting the

i ndi cator material | idnptbeemebhpdausingsan 5odhesive,) /fdeaxamnpda,t ithel arl y

preferably 50 tq..1l 0 I I i r ' ol 18I
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In the indicator material |, a resin |layer having a partly or wholly :
col ored surf &Lt ¥ GUREPT PRI Gfrion dethache fgm@afml%\mﬁ Y. The

resin | ayer i L r 1P RESH a3ty tha §qﬁ§gdg1 pused
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i snotpreferred. ~Jther f]i?a{ﬁ}.lh%g{eﬂasxpe[ffb acﬂlsxbaérlsa%e g %rigg c%fnc%ntratir?n

t her nopl asti S TR P €asi Neéss 1n-processi ng easiness i

col oring or pstrt cobhorPabyml griént rsekihnas ankt pandr ing ardopairtebeneeshk ahea raw

material for {1g 'S5 dh | &¥Susfod Sop T Fat O dadhine W e dmost all oily
extrusion-applying the mixture to one surface of the non-
woven fabric.

In both the above-described methods (1) and (2), a
melt-application method is preferred since a resin layer which
is uniform and free of pin holes can be obtained.

The indicator material I of the present invention
is obtained by forming the above resin layer on one surface.
of the above non-woven fabric and impregnating the non-woven
fabric with an oily substance volatile at room temperature
or increased temperature. The term “oily substance volatile
at room temperature” in the present invention refers to an
oily substance which volatilizes at an ambient temperature
at which the indicator material is used, without heating the
indic¢cator material as an end product or without heating the
ambiance in a site where the indicator material is used. The
term “oily substance volatile at an increased temperature”
refers to an oily substance which does not volatilize without
heating the indicator material as an end product by proper
heating means in an ambiance in a site where the indicator
material is used. The oily substance volatile at room

temperature and the oily substance volatile at an increased



12 substances and have suitability for nelt |am nation and the
capability of formng a uniformfilm Anong the polyolefin resins, nore
preferred are a pol yethyl ene resin and a pol ypropyl ene resin.

Speci fic exanples of the nethod of form.ng the above resin |ayer having a
partly.or wholly colored surface includesi4he follow ng nethods (1) and
(2). (1) A method in which one surface of the non-woven fabric is
provided with a coating resin layer to coat said one surface, and the

surface of the resin layer is colored by a rlntlnggnethod using a col.oring
ink, or the |FRBPeraturé havipg CORPRRIPRRN RIS HE & vEndbae top edsiidlayer

by the above ﬂ%ﬁ%&q&e@%xﬁ@&&mﬁt&% Qﬁdaﬂhépi?haié&tQP Iﬁ@wppal axmt&od

usi ng an adhesive, or "a nmelt extrusion application nethod t he
above appllcabéo@eﬁcxihﬁﬁ lakerxanpl e, the above coating resin | ayer can be

formed by dissol ving aoff%érﬂill’p%% Sol YAt L0 %%?’%r gnalgg%{:f}g?g%?%i %d

applying the coating s She surface
dryi ngt he resas tantencbprodgct, Inhéleimmm;mgabadtlaeseveolébxlemlnmomm t he
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| ami nating nethefloilly Ahemaeié apentisi @myméddzﬁtam naimyduoﬁ‘rq;rc@ﬁrﬂ%_} e
the above coating resin |ayer can be forned mel t - ext rusi on-appl yin
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A method in woi Chodn COGbEER 1956 ot AEEr dBVd A O erffe RothIF&] Y col or ed surface
Is directly forned on one surface of the non-woven fabric.

t he above nethod, the dnRabsatexegoles ofl &peroihdvareakienaents ans or ed
surface can E?%%&WdQngrQEEQ%lauﬁlrkga@nr@&pet%h\b%r%ﬁ:u%e@i*tln@&tera%sécpn

application ne
temperature include those containing a component such as

benzaldehyde, a-pinene, geraniol, citronellal, linalool,
limonene, linaly] mentholacetate, amylcinnamic aldehyde,
methyl anthranilate, isoeugenol, allyl caproate, isobutyl
acetate, benzyl acetate, isocamyl salicylate, citral, decyl
aldehyde, hydroxycitronellal, isoamyl acetate, or the like,
andplantessentialoilshavingaromaticdeodorizationeffeéts
such as bitter almond, hinoki oil, nutmeg o0il, geranium oil,
lavender oil, lime o0il, peppermint oil, vetiver oil, sweet
orange o0il and thyme oil. |

Specific examples of the oily mothproofing agents
or the oily insecticides volatile at room temperature or
increased temperature mothproofing agents include those
containing a component such as oa-pinene, eugenol, thujone,
thymol,hinokitiol/cinnamicaldehyde,carvacrol,orthelike,
evaporable pyrethroid-containing insecticides such as
empenthrin, a;lethrin, terallethrin, prallethrin and trans-
fluthrin, and plant essential oils havingmothproofing effects
such as nutmeg 0il, clove 0il, sage oil, basil o0il, lemongrass
0il, cassia o0il, pimento oil and alpiniaspeclosa oil.

The method of impregnating the non-woven fabricwith
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13 In the nmethod using an adhesive, for exanple, the coating
resin | ayer having an entirely colored surface can be forned by bonding a
resin filmhaving an entirely colored surface to one surface of the
non-woven fabric by a dry |am nating nethod or a wet |am nating mnethod.
Further, in the nelt extrusion applicatigs nmethod, for exanple, the above
coating resin |ayer having an entirely colored surface can be forned by
melt-m xing a colorless thernoplastic resin and a naster batch prepared by
di spersing a high concentration of a _coloring pignment such as ultramarine,
cobal t bl ue &hetadlyisebstange dolaldilenadppPeR ienReraldi s OrasBCRepsed -

ext rusi on- appl.yi ' - of 3 hG.

T both the HebbRtsEiE e AUt onde AR 1 hEEEAD WIIE, BB oY BN BRILE: 1od
i s preferredemploged pemehhbdyin which e murf-ovavemdarde s pimelskeds can
be obtained. , . The .indicatqr..material | _of t.he present, inwention is
obtained by A5 hegHNSHRACaT HELFoBRE shasl iith REERSH S AHT0EL'
non-woven f alifisCc@itien g ptdded drivdl meahimpyegnbahonanwidt 8p Hikyhod '
substance volatile at roomteger ature or ipcreased fenperature. .The term
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refers to an tFPJé ﬂoﬁ%&é‘?%h‘ﬂl@ﬁiﬂ@'aaéﬁiﬂé‘é and ?ﬁ‘s@&ﬂit%ﬁk i£@pghakege at
which the indicator material is used, wthout heating the indicafor

material as &® erprefeobernined dnnranadan spoumd .anbt skt suffigiante tehere
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vol atili ze witheonbnhwavengfaheicrbkcenes swistrart iakl a it randpamsohic whiep
proper imprégnated with the oily substance. The above amount can be
properly set in an amount range which generally does not exceed
the non-woven fabric space volume, depending upon the
non-woven fabric space volume and the use of the indicatdr
material I as an end product. _

The indicator material I of the present invention
can be obtained by impregnating the non-woven fabric, of which
one surface is provided with the predetermined resin layer,
with the oily substance volatile at room temperature or
increased temperature as described above. The indicator
material I may be used as it is. For preventing the contact
of the oily substance volatile at room temperature or increased
temperature to articles around it, however, it is générally
preferred to place it in a container of plastic, paper or a
metal before setting it in a desired place. 1In this case, it
is preferred to prévide part of the container with an aperture,
etc., such that a change in the indicator material I can bé
observed from outside of the container, i.e., such that the
resin layer which is observable from the non-woven fabric side

- can be observed for a color change.
For example, when the volatile oily substance is é

mothproofing agent volatile at room temperature, the above



heating means in an anbiance in a site where the indicator material is
used. The oily substance volatile at roomtenperature and the oily.

substance volatile at an increased 14
t enperature having conmon neanings in the indicator material | of the
present invention and the indicator matergal 1l to be described |ater.
Dependi ng upon the use of the indicator material | as an end product, the

above oily substance volatile at roomtenperature or increased tenperature
is selected, for exanple, fromoily aromatic agents, oily deodorants, oily
mot hpr oof i ngtrwgemt@r mat,emns]ec& icAnide uset the dikectpnirlacing vist atn | e at

room terrperaat raulir 'd %re% % the W {e'ﬁltgfxg vola 11e ffegﬁlf) aﬁé@n}?éeé of

the oily aromatic agents an eodorants room
tenperature d:uroddmﬂaveﬂiatémpmaruon tlemplelmuz‘reosteheanﬁamtmg mtnnnj:mhent
such as ben Ideh I hen eranjol,. citraonellal | nal

ronene. 1 g bechehtl B LR eCE B TA0 80 1 ik angast kephyre hall,

ant hr ani | at ean baeengbide, Alrkflrigepaairs, ormiwlykeacewwéxefchbwyétﬁr@t ate,
i soanyl salicylate, citral, decyl al dehyde, hydr oxi/m tronellal, isoanyl
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deodori zat | %{f‘ééfﬁ%lf‘réu%@l@?n@h&&ﬁ?r%@@glaf'lnegh 19& luséWEEfe@J.f’écl:tly

ger ani um oi | vender I me ol peppermnt oil, vetiver sweet
orange oi | mmblaczimmltomn a room, a r&pecidin, exaedllesaofaunhemobliije, or
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volatile at an increased temperature, the indicator material
I can be used by combining it with heating means used in an
electrical mosquito preventing device and placing the
combination in a room.

| In the indicator material I used as described above,
the non-woven fabric impregnated with a sufficient amount of
the oily substance is substantially transparent, and a color
of the colored portion of the resin layer formed on one surface
of the non-woven fabric can be clearly observed when it is
observed from the non-woven fabric side. However, the
dissipation of the oily substance in the non-woven fabric
occurs in the side opposite to the resin layer side, and the
non-woven fabric gradually bécomes non~transparent because
of the dissipation of the oily substance which occurs with
the passage of time. And, the non-woven fabric finally comes
into a non-transparent state. Therefore, the resin layer
observed from the non-woven fabric side gradually shifts from
a visible state to a state masked by the non-woven fabric due
to the dissipation of the oily substance which occurs with
the passage of time. With the above shifting, a color
observable from the non-woven fabric side gradually alters
from the color .'of colored portion of the resin layer to the

color of the non-woven fabric itself. That is,' the indicator
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I ncreased tenperature not hproofing agents include those containing a
conponent such as a-pi nene, eugenol, thujone, thynol, hinokitiol, cinnamc
al dehyde, carvacrol, or the |ike, evaporabl e pyrethroid-containing

i nsecticides such as enpenthrin, allethrin, terallethrin, prallethrin and
trans- fluthrin, and plant essential oil47having nothproofing effects such

as nutneg oil, clove oil, sage oil, basil oil, |lenongrass oil, cassia oil,

pi mento oil and al pi ni aspecl osa oil. The net hod -of inpregnating

t he non-woven fabric with t he
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substance in e natlo mount, t hat the non-wo bric conmes
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not exceed the non-woven fabric space vol une, dependi ng upon the non-woven

fabric space LRARSRALEIE Ofic 1DSEaPethEeTRAFELTEP FaR S A1CGOuRLZaN difd a
product. glance HiP dOMUSAIRY (I YdVe lorftindd'APic@AR, | hvent | on can be

obt ai ned by i'npregnating the non-woven fabric, whi ch one surface is
provided with the predéNQMMeaedaseshnwhayarFlg. 6 when a print portion

23 of a character, a print, or the like showing the termination
of dissipation (disappearance) of the oily substance (not
shown) volatile at room temperature or increased temperature
with which the non-woven fabric 21 is impregnated, in a similar
color having a lower intensity than the colored portion of
the resin layer 22, is provided, by a printing method, on a
surface 21b opposite to a surface 21la of the non-woven fabric
21 on which the resin layer 22 is formed, the dissipation
(disappearance) of the oily substance with which the non-
woven fabric 21 is impregnated can be more effectively shown.
The term “similar color having a lower intensity than the
colored portion 6f the resin layer” refers to a color which
is similar to, or has the same color tone as, that of the colored
portion of the resin layer, but has a lower intensity than
the same. In Fig. 6, members_which.appéar in Fig. 5 are shown
by the same reference numerals as those in Fig. 5.
_ The above-print portion 23 may be of a character,
a symbol, a painting or anything else. For example, the
character may read “please replace”, “termination of
dissipation”, “end”, “END”, etc., and the symbol may be “X”,
~etc. The method of providing the above print portion 23 is

not specially limited, and it is selected from a screen



with the oily substance volatile at roomtenperature or increased
tenperature as descri bed above. The indicator material | may be used as it
is. For preventing the contact of the oily substance volatile at room
tenperature or increased tenperature to articles around it, however, it is
generally preferred to place it in a contginer of plastic, paper or a netal
before setting it in a desired place. In this case, it is preferred to
provi de part of the container with an aperture, etc., such that a change in
the indicator material | can be observed from outside of the container,

i .e., such tdmimtiey nethod} aygrawhrepiintuisermetbbd, faroaf £aetrunintbing

fabric side c be obseryv for,a co change. .. .. . %9[}9! , when
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tenperature, the abovehe print portion 23 is prepared so asl@o showlixat or

material | can be used by directly placing it in_a drawer of chesi. Wen
the vol ati | SigilaEGeieEheying 3 otaREnS L ¥ hag eFB&WF&%%‘( e,
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the non-woven fabric 21 side. With the dissipation
(disappearance) of the oily substance, the non-woven fabric
21 gradually becomes non-transparent, and the co_lor of colored
portion of the resin layer 22 decreases in iritensity when
observed. The print portion 23 provided on the non-woven
fabric 21 accordingly gradually becomes decipherable, whereby
the dissipation (diséppearance) of the oily substance volatile
at room temperature or increased temperature with which the
non-woven fabric 21 is impregnated can be more effectively
shown.

In the indiéator material I, for effectively showing
the degree of the oily substance volatile at room temperature
or increased temperature with which the non-woven fabric is
impregnated, preferably, the color of the non-woven fabric
(color recognized when the non-woven fabric itself is observed,

- the term will be used in this sense hereinafter) is arranged
to be white or similar towhite, and the color of colored portion
of the resin layer is arranged to be a deep color such as black,
blue, red, green, violet, etc., as far as it is permitted.
When the color of the non-woven fabric and the color of colored
portion of the resin layer are selected as above, these colors
have a high contrast, and the color change dependent upon the

degree of dissipation of the oily substance volatile at room



conbi nation in a room In the indicator material | used as
descri bed above, the non-woven fabric inpregnated with a sufficient anount
of the oily substance is substantially transparent, and a col or of the
colored portion of the resin layer forned on one surface of the non-woven
fabric can be clearly observed when it i observed fromthe non-woven
fabric side. However, the dissipation of the oily substance in the
non-woven fabric occurs in the side opposite to the resin |layer side, and

t he non-woven fabric gradual |y becones non-transparent because of the
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Containing a fine-denier fiber having a size of 2
denier or less, the above non-woven fabrig can support the
oily substance more firmly and uniformly than a non-woven
fabric which does not contain the fine-denier fiber. As a
result, the oily substance with which the non-woven fabric
is impregnated can be more uniformly dissipated. In the
indicator material I, further, the resin layer gradually
becomes masked by the non-woven fabric with the dissipation
of the oily substance, . and the above non-woven fabric is highly
capabl,e of masking the resin layer. In the indicator material
I of the present invention, thefefore, the site where to set
it and the method of setting it are negligible, and further,
the degree of dissipation of the oily substance which occurs
with the passage of time can be clearly shown.

Further, containing a fine-denier fiber having a
size of 2 denier or less, the above non-woven fabric is
relatively highly capable of supporting the oily substance
-over a non-woven fabric which does not contain the fine-denier
fiber, and the indicator material I of the present invention
can therefore contain a relatively large amount of the.oily

substance.

The indicator material II of the present invention



tenperature or increased tenperature can be recogni zed at a gl ance by
observi ng the above change in color. Further, as shown in Fig. 6,
when a print portion 23 of a character, a print, or the |Iike showi ng the
term nation of dissipation (di sappearance) of the oily substance (not
shown) volatile at roomtenperature or iggcreased tenperature with which the
non-woven fabric 21 is inpregnated, in a simlar color having a | ower
intensity than the col ored portion of the resin layer 22, is provided, by a
printing nethod, on a surface 21b opposite to a surface 2la of the

non- woven faﬂﬂl:h&lQﬁplﬂﬂnﬁdthﬂ¥ﬁkﬁﬁﬁte%wer 22 is.formed, the dissipation
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to support the oily substance flrmly and uniformly. Specific
examples of the above non-woven fabric include those described
in the explanation of the indicator material I.

The density of the non-woven fabric constituting the
indicatoi‘ material II partly altered, and the non-woven fabric
therefore has a portion having a relatively high density and
a portion having a relatively low density. In the non-woven
fabric, the density of the “portion having a high density”
(to be referred to as “high~density portion” hereinafter) is
preferably 0.3 to 1.0 g/cm®, and the density of the “portion
having a low density” (to be referred to as “low-density
portion” hereinafter) is preferably 0.1 to 0.5 g/cm®. When
the above density is lower than the 0.1 g/cm?®, undesirably,
the non-woven fabric is poor in the capacity to support the
volatile oily substance, and the oily substance may sag. When
the above density is higher than 1.0 g/cm®, there is no problem
on the capacity to éupport theée oily substance, while the
showing function exhibited by the resin layer shifting from
a visible state to a state masked by the non-woven fabric is
no longer clear. The amount of the oily substance supported
per unit area of the non-woven fabric is generally equivalent
to, or smaller than, the non-woven _fabric space volume of the

non-woven fabric, and the space volume of the non-woven fabric



method, a relief printing nmethod and an inkjet printing nethod.

The print portion 23 is prepared so as to show a simlar color having a

| ower intensity than the colored portion of the resin layer 22, and when

t he non-woven fabric 21 is transparent due to the inpregnation with the
oily substance, the print portion 23 is 2herefore simlar to the color of
colored portion.of the resin layer 21 and is not deci pherable even if the
observation is made toward the resin layer 22 fromthe non-woven fabric 21
side. Wth the dissipation (disappearance) of the oily substance, the
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room longitudinal direction or the transverse direction is arranged '
to be a high-density portion, and the remaining half is
arranged to be a low-density portion. Further, the high-
density portion and the low-density portion may be arranged
such that they form the pattern of a lattice, a check, a
honeyconb, a hexagon or concentric circles when the non-woven
fabric is seen from the above. When the high-density portion
and the low-density poftion are disposed such that the
high-density portion is surrounded by the low-densityportion,
the degree of dissipation of the oily substance can be more
clearly shown. The reason therefore is assumed to be as
follows.

The oily substance with which the non-woven fabric
is impregnated dissipates from both the low-density portion
and 1;_he high-density portion, while the oily substance present
in the low-density portion spontaneously shifts into the
high-density portion with the dissipation of the oily
substance from the high-density portion. When the high-
density portion is disposed such that part of the high-density
portion is 1located in an edge portion of the non-woven fabric,

the initial shifting of the oily substance from the low-density



19 tenperature or increased tenperature becones clearer. The
above-expl ained indicator material | works not only as a dissipation device
whi ch di ssipates the oily substance volatile at roomtenperature or

i ncreased tenperature with which the non-woven fabric is inpregnated, but

al so as one having the indicator functiag®pto show the dissipation anount of
the above oily substance. And, the non-woven fabric as a support works as a
container for the oily substance volatile at roomtenperature or increased
t enperat ure. Containing a fine-denier fiber having a size of 2
denier or | gx:s:tntdm ta:b@he héghndessitabppetian wibhokhetdbssipgtiensttince

nore firmy t.han C o) ain
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from the above. The shifting of the oily substance therefore
takes place more effectively. Therefore, the oily substance
remains in the high-density portion surrounded by the
low-density portion even after the oily substance in the
surrounding low-density portion Has disappeared, and the
degrees of color change with the dissipation of the oily
substance therefore differ to a great extent between the
high-density portion and the low-density portion when the
“indicator material II is observed from the non-woven fabric
side. As a result, the degree of the oily substance can be
more clearly shown. _

The degree of process of the above color change in
the high-density portion also depends upon to what extent the
oily substance shifts from the low-density portion to the
high-densityportion. The'degree of process of the above color
change in the high-density portion therefore differs depending
upon how the high-density portion is in contact to the
low-density portion. Thefefore, the time length required for
the resin layer shifting from a visible state to a masked state
in the high-density portion can be determined by adjusting

how the high-density portion is in contact with the low-density



20 wi || be explained hereinafter. The indicator material 11 of
the present invention is the sane as the above indicator material | except
t hat the non-woven fabric which has a low refractive index and is used as a
support has a partly altered density and that the non-woven fabric is not
required to contain a fine-denier fiber baving a size of 2 denier or |ess.
Nevertheless, it is preferred to use a non-woven fabric containing a
fine-denier fiber having a size of 2 denier or less for allow ng the
non-woven fabric to support the oily substance firmy and uniformy.

Speci fic examorddonf whien a'-l@@/élw@rrdmﬁertw soritd omndisudermesse described in
t he expl anation of the I e the-
non-woven fabric constl d# e |n |%:%tde5$ltryer| a‘l-'h? |nT‘%‘ "ﬁ Ffiégrgé& and
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g/cnferr], and the density o the "portion having a |ow density" (to be
referred to dftarpdiatadensdity eertioneandsa ighwdepsitey paKtieom & 0.5
g/cnferr]. ‘ﬁ&ﬁ}' ' EAMNE T edst |fE" i ddht %.el’xsg./tgz“g)ortlons.
undesirably, e non-woven fabric 1's poor in the capacity t upport
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resin | ayer ﬁlisﬂm:)lsrh‘.@nfcrlaﬂ:lly uniform density by a dry method, a wet paper

m

making method, or the like, and then partly roughening a
desired portion on the surface of the non-woven f_abric or
pressing a desired portion of the non-woven fabric with a press
roll, a hot press roll, an embossing roll, an embossing machine
or the like. Further, the above non-woven fabric can be also
obtained by combining non-woven fabrics having different
densities. In the method of obtaining the non-woven fabric
having a partly altered density by pressing a desired portion
of a non-woven fabric, the processing is easy since a pressed
portion alone has an increased density, and the form of a
portion of which the density is desired to alter can be
determined as required. The above method is therefore
suitable as a method of partly altering the dens:Lty of the
non-woven fabric.
The basis weight of the “non-woven fabric having a
" partly altered density” differs depending upon the amount of
the oily substance used for impregnating the non-woven fabric,
‘while' it is generally preferably 20 to 200 g/m?.
In the indicator material II, a partly or wholly

colored resin layer is formed on one surface of the above
non-woven fabric. The material for the resin layer and the

method of the formation thereof are the same as those explained



a visible state to a state nasked by the non-woven fabric is no | onger
clear. The anount of the oily substance supported per unit area of the
non-woven fabric is generally equivalent to, or smaller than, the non-woven

fabric space volunme of the non-woven fabrlc and the space vol une of the
non-woven fabric 21 used in the

24
i ndicator material Il is therefore preferably at least 50 cnferr]/nferr],

partlcul arly preferably 50 to 1,800 cnferr]/nferr], when the non-woven
fabri.c i s considered as a whole. The above range of the high-density

portion and wilth négaed tantjee ahdtLh:atIommd’eeuslay Ipcand sheparadplanaiions

whil e the densMg{nqcf tcl?_ﬁbfor I's naturally not higher than the density of
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increased temperature, dependlng upon use of the indicator
material II as an end product. Specific examples of the above

. oily substance include those specified with regard to the
already explained indicator material I of the present
invention. Further, concerning the method of impregnating
the non-woven fabric with the oily substance, the method shown
in the explanation of the indicator material I of the present
invention can be applied thereto.

The ind.icator material 11 of the present invention
can be obtained by impregnating the non-woven fabric having
one surface provided with the resin layer with oily substance
volatile at room temperature or increased temperature. The
indicator material II may be used as it is. As described with
regard to the indicator material I, however, it is preferred
to place it in a container of plastic, paper or a metal before
setting it in a desired place. 1In this case, it is preferred
to provide part of the container with an aperture, etc., such
that a change in the indicator material IL can be observed
from outside of the container, i.e., such that the resin layer
which is observable from the non-woven fabric side can be
observed for a color change. Like the indicator material I,
the indicatbr material II is used by placing it in a desired

place depending upon the kind of the oily substance used for



clearly shown. The reason therefore is assuned to be as follows.

The oily substance with which the non-woven fabric 1is inpregnated

di ssipates fromboth the |owdensity portion and the high-density portion,
while the oily substance present in the |owdensity portion spontaneously
shifts into the high-density portion wpB the dissipation of the oily
substance fromthe high-density portion. Wen the high- density portion is
di sposed such that part of the high-density portion is located in an edge
portion of the non-woven fabric, the initial shifting of the oily

subst ance fr émpraenpsingdeiibet pon-woven fabric. .22
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non-woven fabric gradually becomes non-transparent because
of the dissipation of the oily substance which occurs with
the passage of time. And, the non-woven fabric finally comes
into a-non—trahsparent state. Therefore, the resin layer
observed from the non-woven fabric side gradually shifts from
a visible state to a state masked by the non-woven fabric due
to the dissipation of the oily substance which occurs with
the passage of time.  With the above shifting, a color .
observable from the non-woven fabric side gradually alters
from the color of colored portion of the resin layer to the
‘color of the non-woven fabric itself. And, the above color
change proceeds at a higher rate in the low-density portion
than in the high-density portion of the non-woven fabric. The .
color change in the high-density portion and the color change
in the low-density'portiqn can be compared for confirmation,
whereby the degree of dissipation of the oily substance can
be more clearly recognized. .

In the indicator material II of the present
invention, for more clearly showing the dissipation
(disappearance) of the oily substance with which the non-
woven fabric is impregnated, a print portion showing the
termination of dissipation of the oily substance may be

prepared in a similar color having a lower intensity than the



surroundi ng | ow-density portion has di sappeared, and the degrees of color
change with the dissipation of the oily substance therefore differ to a
great extent between the high-density portion and the |owdensity portion
when the indicator material Il is observed fromthe non-woven fabric side.
As a result, the degree of the oily substgnce can be nore clearly shown.
The degree of process of the above color change in the high-density
portion al so depends upon to what extent the oily substance shifts from
the lowdensity portion to the high-densityportion. The degree of process
of the aboveodored. ponamga of thee rigisgh- Heveri yarpbrptr.qynqq%pe-f@rsenbﬁar%r s
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portion wherrd B8 HbEini @aFitiynPor Hedfeiirta ftaed. The print pobita grad trhay
altered density of the non-woven fabric maybe fornmed of _two d:lfferent
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of at | east df)LdlsBprc'etrmn”,de‘Md', pENDbnsetc., and the duaprPfoven

fabric havin a%%lly altered den5|ty can be obtained by preparing a
non-woven fa " % ing a substantially uniformdensity by a dry nethod, a
wet paper Further, a print portion showing that the oily

substance is being dissipated, in a color wh’ich is similar
to that of the colored portion of the resin layer but has a
higher or equi\}alent intensity or is the same as that of the
non-woven fabric, may be provided on a surface which is
opposite to the surface of the non-woven fabric provided with
the resin layer and has a low density in the non-woven fabric
(the above print portion will be referred to as “print portion
ii” hereinafter). The print portion ii may be of a character,
a symbol, a painting or anything else. For example, the
character may read “in use”, “dissipating”, “working”, etc.,
and the symbol may be “—>—5—"”, etc.

The print portion ii of a symbol such as “———",
“M117 or the like, a desired character or a painting may be
provided in a color which is similar to that of the non-woven
fabric such that the print portion ii is present in each of
the low-density portion and the high-density portion or that
the print portion ii bridges the low-density portion énd the
high-density portion.

Th‘e mefhod of providing the above print portions i
and ii may be any method without any special limitation. There
may be employed a screen printing method', a gravure printing

method, an offset printing method, a relief printing method,



maki ng nethod, or the |like, and then partly roughening a desired portion on
the surface of the non-woven fabric or pressing a desired portion of the
non-woven fabric with a press roll, a hot press roll, an enbossing roll, an
enbossi ng machine or the |ike. Further, the above non-woven fabric can be
al so obtai ned by conbi ni ng non-woven fabgzics having different densities. In
t he nmet hod of obtaining the non-woven fabric having a partly altered
density by pressing a desired portion of a non-woven fabric, the processing
is easy since a pressed portion alone has an increased density, and th
form of a poani bhkpetvprenting wekBedyorsthesiik@-to alter can be '

determ ned as require o) t | of e; SU4 t hod
of partly altering thcejw%ée-l};‘ngll—'l?% %ﬁoﬁﬁ%}é %%ﬁiﬁbiéi%guféﬂpé& o 1=?lzléembasi S
wei ght of t hsutfianevef arhef Aighe deasity pophiohoflther sdndwavenyfabiri¢er s
dependi ng up t he. ampunt .of the qi.ly.substance r. L pr ' t he
non- woven fagﬁFc?rW'n' P& Ot d@nﬁ@%ﬁ?rp %%&%ﬁ#;ggéfgoﬂ'%eg%tggn

I n the indi caFothgntesial 1hyeraanaribynot whshaylgorecegnizabhe) aginces
formed on one. surface of the apove non-woven fabric. The material for the
resin |ayer 5h& RAR-WRYSBLPRTIR T SURIGAGTFY ye&Faé‘ISé’atrﬁélttsﬁﬁ'eaaélTﬁose

expl ained  yhen the non-woven fabric is impregh4ted With tBR@asdiyo the
indicator material |, and their explanations are omtted here,

Li ke the oi | pubsbsngace Wik the dassippsiap ddizappearanatabltbgapitval |1,
the oily SUbgthﬁgnEQLakhgenon—woven fabric becomes gradually non-

transparent so that the intensity of the color of the colored
portion of the resin layer decreases, and the print portion
i becomes decipherable. Asaresult, thedegreeofdissipation
of the oily substance can be more finely shown.

When the above print portion i is formed on the
surface of the high-density portion of the non-woven fabric
and when the above print portion ii is provided in a color
which has an intensity higher than, or equivalent to, the color
of colored portion of the resin layer and is the same color
as that of the colored portion, stebwise showing states like
the following first to final steps can be achieved.

That is, in a first step, the non-woven fabric is
substantially transparent, and the whole surface of the
indicator material therefore shows the color of colored
portion of the resin layer when the observation is made toward

" the resin layer side from the non-woven fabric side, so that
it is confirmed that the non-woven fabric is impregnated with
the oily substance. |

A second step is there for a certain period of time
after the initiation of use. In the second step, the color
change with the dissipation of the oily substance proceeds
at a higher rate in the low-density portion than in the

. high-densityportion, and the print portion ii begins to appear.



at roomtenperature or increased tenperature used for inpregnating the
above non-woven fabric provided with the resin layer is selected, for
exanple, froman oily aromatic, oily deodorants, oily nothproofing agents,
oily insecticides, and the |like, which are volatile at roomtenperature or

i ncreased tenperature, depending upon usggof the indicator material Il as
an end product. Specific exanples of the above oily substance include those
specified with regard to the already explained indicator material | of the

present invention. Further, concerning the nmethod of inpregnating the
non-woven f éowevent t whdre tid caldistodfntbe préntrepbotiiohoih is the same

expl anati on of. the indigat teri.al_|. of the pres ' t e
appl i ed t her@RPT as LTS C &loc',cgtdoPoﬁ%tlgpi 8% ﬂ%o%g%%{eq jp% %gﬁhg

i nvention caiaderwhiirmidied iy dquirnegiit 1o thatnod- vheeoolabedcpdriviom, one
surface provided with the resin_|ayer with, oi Ii subst ance aﬁ?oll atile ’?ltB room
t enper at ur e e PrdPdaReH L eRper ABRRQL YHteVHAbR éYorreCr%Ib‘ﬁ 4 RytBe used
as it is. Asydeseridies, Wi hy (ReAGH QHlehe ithdi ealiek BRhARGEapbrbceBaveyer, it
is preferred to place it in a container of plastic, paper or a netal before
setting it ia lowasirade fhigh-densikiyspertioniaf jtheppepskeEgnt 5aRF 161 de
part of the n{..al L th: an r su t ' e
i ndi cat or ma %rlé§+£§% %\%nylb%l%gggr%/gég??g%ggh Si égdo?ﬂ%ﬁgpégﬁtﬂgﬁng??&? e
such that theheesohotagfrcohorédi poobsenvabl ehér vasihelayarwoven fabric
si de can be observed for a cqlor change.. Like the_ iLndicataqr rigk.l, the
I ndi cator material |1 f‘% Ehssé%so%ﬂ‘befrh ?'ﬁ'blﬁci S&ﬁapd &Z‘se’l Fg’go%l ggghggpglﬁabng
gpon t he ki nghefdiseipatyosubstine @ilsedubdtance further proceeds, and

5

the low-density portion of the non-woven fabric becomes
visually recognizable in a color of which the intensity is
lower than that of the colored portion of the resin layer.
As a result, the print portion ii comes into a state where
the print portion ii is decipherable even if the print portion
ii has the same color as that of the colored portion of the
resin layer and has an intensity equivalent to that of the
"colored portion. In aportion where the color change proceeds
at a lower rate (high-densityportion of the non-woven fabric),
however, the change is not yet visually recognizable.

In a subsequent fourth step, the coloi: change with
dissipation of the oily substance further proceeds, and the
low-density portion of the non-woven fabric comes to show the
original color of the non-woven fabric itself. Inthisportion,
the resin layer is masked by the non-woven fabric, and the
print portionii is therefore clearly shown. On the other hand,
in the portion where the color change proceeds at a lower rate
(high-density portion of the non-woven fabric), the color
changes to a low-intensity color. Since, however, the print
portion i is also formed of a low-intensity color, the print
portion i showing the end of dissipation is not yet visually

recognizable.



| npregnating the non-woven fabric. In the indicator material |
used as descri bed above, the non-woven fabric inpregnated with a sufficient
anount of the oily substance is substantially transparent, and a col or of
the colored portion of the resin layer formed on one surface of the
non-woven fabric can be clearly observedoghen it is observed fromthe
non-woven fabric side. However, the dissipation of the oily substance in

t he non-woven fabric occurs in the side opposite to the resin |ayer side,
and the non-woven fabric gradually beconmes non-transparent because of the
di ssi pation of the oil J¥nsab&iraik e bep,chldcelithenctihyt siabpbanegarssd fomre.

And, the non-wove Le.fi COneEs. . | : J st a
Therefore, t ﬁ:\g{%r é@?%ggéég%gggogfelrtéeedﬁ) ‘5[;?0"?%’?%[2 %g%&%éé%ﬁg%ﬁg&gel%ekgth
gradual | y shitfties pbtréttoa wherbl ghestaileot chansteapeoneskdsdabya thhigyheon radreen

fabric due to, the dissi atiog.of t oilg §ubstar¥c whi.ch gcturs Wi, t.h the
passage of timéeW 1 HeP8bEvE™ M OO Ve BFBr )y &Bfe ‘?Bﬁﬁtﬁgln
non-woven falherestHe @ BstdHangd pebsebaerat Relenberrafe qblighedepesityon of
the resin layer to the color of the non-woven fabric itself. And, the above

col or change RrcdeduLTatthe magnatoven £abride MM ddrsiqdtPod e han in
the hi gh- densjdnt \RR ?gbt?%ct D@fé‘?f‘,‘ %‘@'&h@aPéﬁgnligév}fedlgqls%agﬂéa%y kil he

hi gh-density portion an e color change 1nt nsity porti‘on can be
conpar ed for roonfWavent ifadprivher Bhgrefierdegnet oflyithe ritindh pefrttilen diil vy

mater i al 11 G AESS: BEERL il BRERART ForT R e bh A Briouf Bt iy Ehe

di ssi pati on (etidappehirsigeyt iai dfe thid ywiSyb sursdiandd Hswviilaartilye shaem woven

fabric is inpregnated, i nt rtion showi ng the termnagLi on of

di ssi pation of the oil ﬁgﬂ:&vﬁr&n eﬁaghﬁepﬁré‘b 9 & &P ?’éﬁle‘gcﬂrblthﬁavi ng

a |ower intensidfadddT the high-density portion of the non-woven fabric
and when the print portion ii in the same color as that of
the non-woven fabric is formed on the surface of the low-
density portion of the non-woven fabric, stepwise showing
states like the following first to final steps can be achieved.

That is, in a first step, the non-woven fabric is
substantially transparent, and the print portion ii is formed
in the same color as that of the non-woven fabric itself.
‘Therefore, when the observation is made toward the resin layer
from the non-woven fabric side, the print portionii is clearly
visually recognized, and the other portion shows the color
of colored port‘ion of the resin layer. The portion other than
the print portion ii shows the color of colored porttion of
the resin layer, and it can be therefore confirmed that the
non-woven fabric is impregnated with the oily substance.
A second step is there for a certain period of time

.after the initiation of use. In the second step, the color
change with the dissipation of the oily substance proceeds
at a higher rate in the low-density portion of the non-woven
fabric than in the high-density portion, while the print

portion ii is still wvisually recognizable since the print



26 colored portion of the resin layer, and provided on-a surface which
IS opposite to the surface of the non-woven fabric provided with the resin
| ayer and has a high density in the non-woven fabric (the above print
portion will be referred to as "print portion i"ereinafter). The print
portion i may be of a character, a synboig a painting or anything else. For
exanpl e, the character may read "pl ease replace", "term nation of

di ssipation”, "end", "END', etc., and the synbol may be "X', etc.’

Further, a print portion showing that the oily substance is being

di ssi pat ed, porticwlidrisifiordmed inithe sameocohatr & thht ebitbhectiopoveven of

the resin | ayer but, has hi_ gh or ui val ent .i ntensit [ as
"that of the -%v’e‘ﬁs‘?]agr iC %&‘? Bﬁ%trogﬁaggd SR %ﬁsup?’gggoﬁh‘?’%éggséﬂg‘a
opposite to ¢dEosWHatge Yrddvrdw vy abweabiraeepihY gHedenstibyt bertesnn

| ayer and has a |low density in the non-woven fabric (the ahove '

ring,
portion w | 1oBb&heperr¥aves BaPrie) ninpshangs 15 reRABHIEARYS) anthERLFi nt

portion ii ”Bé!#)fo fsHbwd RhatdSTor 3 S5¥5P8ked DY 181 6 Bhie FRLiM Nayetse.
For exanple,” the character may read "in use", "dissipating", "worki ng
etc., and the synbol nBy deuljsgqyent ditsird step, the Trdog chengsrvVidh i

of a synbol h y | | ' ' ct or a
pai nting mayatg% %J?%?/ll%%%{ﬁ]’rﬁ %f c‘%f%r()lv%)y CS#B %se aﬁﬁ% Ifglrr% ?1 O%II{ E’g? E% E:lt% ﬁegﬁd
non-woven f abhéeccsloh ¢hathe homprion wietd dihd icdlomchaage procaekisofitt he

L, R A P e B Gl il o 0
The net hod Of:haﬁﬁélsd:tegat hewabay¥enphitht cpAbli.ONBti is therefore becomes
andi i maybeanynet hodwi t hout anyspeci allimtation.  There ) )
difficult to recdognize the print portion ii, while the print
portion ii is still visually recognizable. | On the other hand,
in the portion where the color change' pi‘oceeds at a lower rate
(high-density portion of the non-woven fabric), the change
is not yet recognizable. '

In a subsequent fourth step, the color change with
the dissipation of the oily substance further proceeds, and
the low-density portion of the non-woven fabric comes to show
the original color of the non-woven fabric itself. Therefore,
the print portion ii formed in the same color as that of the
non-woven fabric itself becomes visually unrecognizable. On
the other hand, the portion where the color change proceeds
at a lower rate (high-density portion of the non-woven fabric)
isalteredtoa low-intensitycolor. Since, however, theprint
portion i is formed in a similar color having a lower intensity
than the.colored portion of the resin layer, the print portion
i is not visually recognizable in this state.

In a final step, all of the oily substance used for
the impregnation of the non-woven fabric is dissipated, and
both of the portibn where the color change proceeds at a higher
rate (low-density portion of the non-woven fabric) and the

portion where the color change proceeds at a lower rate



may be enpl oyed a screen prlntlng met hod, a gravure printing nethod an
of fset printing nmethod, a relief printing nethod,

27 an inkjet printing nethod or the Ilike. When t he above prlnt
portion i is forned on the surface of the high-density portion of the
non-woven fabric, the print portion i is3simlar to the color of colored

portion of the resin layer and is not visually recogni‘'zabl e, since the
non-woven fabric is substantially transparent at a tine when the non-woven
fabric is inpregnated with the oily substance. Wth the dissipation

(di sappear andbj.gbfdensisyl postibenineenet ke ABAWWSDEnCPABKi oF bgBSHBQn'

gradual I'y nouovgglaggﬁﬂg@t £ haipy &t}%f'o'}teenﬁhéﬁpﬁinﬁ oAl 18f fbPRed

col ored portion of the re5| ayer decreaseés, a print portion I
becones deci mhetrlaé)belot\ssmnrlmto thdmoli@lgpefethﬁ ngnsyopeni abwic ihsedf| y

bst b t
TUPe Tormed of PRE isPAlivoFeRReBiraRLaeAs: 7 ROVt o, thr FRUEEhibCRE, ! O
fabric and waen1ehehabeyrenProdiit izt tii Goried $nplt1®a!|sied]1ar @odolrohawhihgh has

an intensity higher than, or equivalent to, al o f_.col ored ortlon of
the resin | apetOWns intenwltatbanobhe cRLqY %tlr?él e Itbt?%tfeﬁdﬂr?

stepw se Sho‘i‘s”&lé&f‘lrg%ﬂdvﬁ? t heakol Owweﬁarcsf. i@ fiipadli osit @ﬁStn‘eaalmg
achi eved. ina first step, the non-woven fabric is

substantlalIWUbﬁdﬁ@§@ré@tClsﬁG1Wh§hWW@le surface of the indicator naterial
therefore shows the COIE‘&E:&REr ALREEEROLLI AR SbrthonresSbE 4akaibdhaachhe

observation is nade t
as “-o-—7, MM or the like, a desired character or a

painting may be provided in a color which is similar to that
of the non-woven fabric such that the print portion ii is
present in each of the low-density portion and the high-density
portion or that the print portion ii bridges the low-density
portion and the high—-density portion,- stepwise showing statea
like the following first to final steps can be achieved.
That is, in a first step, the non-woven fabric is
substantially transparent, and the print portion ii is formed
in the same color as that of the non-woven fabric. When the
_observation is made toward the resin layer side from the
non-woven fabric side, the print portion ii as a whole is
clearly visually recognized, and the other portion shows the
color of colored portion of the resin layer. Since the portion
other than the print portion ii shows the color of colored
portion of the resin layer, it is confirmed that the non-
woven fabric is impregnated with the oily substance. |
A second step is there for a certain period of time
after the initiation of use. In the second step, the color
change with the dissipation of the oily substance proceeds
at a higher rate in the low-density portion of the non-woven
fabric than in the high-density portion, while the print

portion ii as a whole is still visually recognizable since



the resin layer side fromthe non-woven fabric side, so that it is
confirnmed that the non-woven fabric is inpregnated with the oily substance.
A second step is there for a certain period of tinme after the initiation of
use. In the second step, the color change with the dissipation of the oily
subst ance proceeds at a higher rate in tye |owdensity portion than in the
hi gh-density portion, and the print portion ii begins to appear.

28 However, when the color of the print portion ii is the sane color as
that of the colored portion of the resin |ayer and has an intensity _
equi val ent tthé¢ hetimf pdret oo dried spdidrmead imhéher isamepapfioonasi thatnof yet
visual ly recaogni zable. On e ot he hf d, in a portion where the color
change proceeds 2PNAPHRr 17 ’E%C(h{:ﬁﬁ-gensi ty portion of the non-woven

fabric), no change is # aldbsdpaapnitialie stapd thies cpabli ehaagevwithe
col or of colored_ portion of the resin |ayer n a subsequent

. I
third step, the ¢bsgirahieRehithe ﬂiéydisg’éﬁsﬁéﬂcﬁn fyrthrs BrPGeedsst ahte
further pr chﬁgscof&é dPecHOWHandt Yorkerd itee ehb1ldie chaRgwopeBchabsi st

[
becones vi su y recogni zabl é in a color of which the intensity is |ower
than that ofatlhkgher orake porawwiengitheardsion [ofy &he nongwewen| fabrae) print

DOrL o0 Lo EUERPRAER Aulal R gy Reriun o ch dachapeny
portion of tdtffesubt|tayerisml hasemognitzensheypeintvidehion ok lvax thiatt he
colored portlon, ;LR 2 RLHER, YL &t 8 S002F 1 SHANYCR" PRSESortion is
| still recognizable. On the other hand, the print po;tion ii
on the portioh where the color change proceeds at a lower rate
(high—density portion of the non-woven fabric) is still
clearly visually recognizable. _

In a subsequent fourth step, the color change with
the dissipation of the oily substance further proceeds, and
the low-density portion of the non-woven fabric comes to show
the original coior of the non-woven fabric itself. Therefore,
that portion of the print portion ii which is formed on the
portion where the color change proceeds at a higher rate
(low—-density portion of the non-woven fabric) becomes visually
unrecognizable. On the other hand, the portion where the color
change proceeds at a lower rate (high-density portion of the
non-woven fabric) alters to a low-intensity color, while the
print portion ii on the above portion is still visually
recognizable since the print portion ii is formed in the same
color as that'of the non-woven fabric.

In a final step, all of the oily substance used for
the impregnation of the non—woveh fabric is dissipated, and
both of the portion where the color change proceeds-at a higher
rate (low-density portion of the non-woven fabric) and the
portion where the color change proceeds at a lower rate

(high-density portion) come to show the color of the non-



at a lower rate (high-density portion of the non-woven fabric), however,
the change is not yet visually recognizable. I n a subsequent
fourth step, the color change with dissipation of the oily substance
further proceeds, and the | owdensity portion of the non-woven fabric cones
to show the original color of the non-woggn fabric itself. In this portion,
the resin layer is masked by the non-woven fabric, and the print portion i
is therefore clearly shown. On the other hand, in the portion where the
col or change proceeds at a |ower rate (high-density portion of the
non-woven f abiiven, fabeicoltsetfian@enafard,othenpehstigorivien iisfasmed

however, the prjint portion i, is. also forned | QW | I3k s 1 £t he
print portiort £§%5®ﬁ9§ Stﬂ%l]earﬁt&ts[}ﬁ gg;ﬁ’étolfg%h??o%oyoyeeﬁnﬁé%ﬁ ?i;gélf
recogni zabl e s not visually recognizable. That is, 2% end of dissipakdoa

final step, all of the oily substance used for the inpregnation of the
non-woven fal9fi Eher @©idivs Fupstamceydsh aleeiddr 5P rhere the col or change

proceeds at a higher rg etr(éQ}Qfd;daea%bwnapﬁﬁiﬂnwfaéhéln%m&ﬂd&@atb&_) and
the portion where the color change proceeds at a |lower rate (high-density

portion of thatesri-adoven fabefdeattiowlvhshoniing dhe Yearss RfvERer QELve
itself, and th esin | J &ﬂ% - f ' Ther ef or e,
not only the sp%% aﬁlpé(;ér t‘?&oiﬁartllll lrﬁ%sigl%g)gp%&he pr%ﬁ%hfgﬁ&r@éa%ed

are clearly
shown. That tempdretiara wifthdiwbdichathenahi-woeeni fabsidsisigpriegnates:| v
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non-woven fabric before it is impregnated with the oily
substance) is arranged to be_white or similar to white, and
the color of the resin layer is arranged to be a deep color
such as black, red, green, violet, etc., as far as it is
permitted. When the color of the non-woven fabric and the
color of colored portion of the resin layer are selected as
above, these colors have a high contrast, and the color change
dependent upon the degree of dissipation of the oily substance
volatile at room temperature or increased temperature becomes
clearer. _

The above-explained indicator material II works not
only as a dissipation device which dissipates the oily
substance volatile at room temperature or increased -
temperature with which the non-woven fabric is impregnated,
but also as one having the indicator function to show the
dissipation amount of the above oily substance. And, the
hon—woven fabric as a support works as a container for the
oily substance volatile ét room temperature or increased
temperature. _

Having partly altered density, the above non-woven
fébric has a portion where the color change with the
dissipationof theoily substanée which occurs with the passage

of time proceeds at a higher rate (low-density portion) and



and when the print portion ii in the sanme color as that of the non-woven
fabric is formed on the surface of the low density portion of the
non-woven fabric, stepwi.se showing states |like the following first to final
steps can be achi eved. That is, in a first step, the non-woven
fabric is substantially transparent, andzghe print portion ii is fornmed in
the sane color as that of the non-woven fabric itself. Therefore, when the
observation is made toward the resin layer fromthe non-woven fabric side,
the print portion ii is clearly visually recognized, and the other portion
shows the coaoponticnlehedepbhéi ahové cbioreshangeyprocErdspakt Rohoweher

than the print,_portion i.i_shows the. col or .Qf | qr | f yth esin
| ayer, and iFaEgn(}BJeg _%?Iéﬁ)ﬁ% %%]ﬁﬂ?rrlrjed t’]ﬁ.‘aetgt %%&%&%ﬁ%ﬁﬁr iIg ?gh

i mpregnat ed phehefbeeothly SLbsthpcshow not only A ddaendfSexpirsatiloer off or a
certain period of  time after the . initiatjon.of use._In the secaond , the
col or changethﬁtﬂlilﬁeS‘%ﬁ’%@rf:%ﬁ et é‘flsf’hghﬁi ?995335‘?5%%%%&{% °£tt§%
higher rate pR1{hgube¥afeBSHAYcRWEEEFs OFitReH® Hhadumie b itime, hased t he

hi gh-density portion, while the print portion_ii is still visuall
recogni zabl eobi acH ffierqngebetween the color change in the portion whgre

portion ii | o] i r . - i
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at a | ower rahéchhoghudenwiith pbet passeiget b€ tdmenproceess: iad) 2 hd ghieange
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color change proceeds at a lower rate (high-density portion).
Further, the color change in the above portion where the color
change proceeds at a higher rate and the color change in the
above portion where the color change proceeds at a lower rate
take place independently of each other substantially
regardless of a place where the indicator material II is set
and the method of setting it. The indicator material II can
be therefore set in any site and by any method so long as it
is in a state where the observation can be made toward the
resin layer side from the non-woven fabric side.

When a non-woven fabric containing a fine-denier
fiber having a size of 2 denier or less is used as the above
non-woven fabric, not only the oily substance used for the
impregnation of the non-woven fabric can be more uniformly
dissipated, but also the capability of masking the resin layer
with the non-woven fabric is improved, similarly to the
indicator material I. The indicatormaterial II cantherefore
more clearly show not only a time of expiration of the oily
substance but also the degree of dissipation of the oily
substance which occurs with the passage of time. At the same
time, the capacity of the non-woven fabric to support the oily
substance relatively improves, and the indicator material II

can therefore contain a relatively large amount of the oily



the dissipation of the oily substance further proceeds, and the color on
the portion where the color change proceeds at a higher rate (|l owdensity
portion of the non-woven fabric) changes to a lowintensity color. It is

t herefore becones difficult to recognize the print portion ii, while the
print portion ii is still visually recogaszable. On the other hand, in the
portion where the color change proceeds at a lower rate (high-density
portion of the non-woven fabric), the change is not yet recognizable.

In a subsequent fourth step, the color change with the dissipation of the
oi |y subst ansubstian@er proceeds, and the |owdensity portion of the

non-voven fabric comesyig sPouLhReokyghpabiokPl ol buCorp1upNEn hGPEI eht sel .

Therefore, the print por ornmed I'n the same color as that of the
non-woven fabeteiilt weékth befemencei toaEkgnpheecbgnieinbiféeronwhihdeother hand,

the portion where the_cal or change .proceed I r t.e -(hi gh-d ity
portion of tFrBHFSH?CV\BSeﬂ‘? AT & é’letnz-'rlé% ?éagh Iggv\\?l]?]{ 3&2‘%’1 Y C%%Po?ﬂg

Si nce, howevgbllblengr EREmPAEK, Oini whichorpadti'nsganidsi ifar Cphat bgving a
lower intensity than the colored portion of the resin layer, the print
portion i isYW§é@ME sually recognizable in this state. In a fina
step, all of the oily substance used for the inpregnation of the non-woven
fabric is dissipated, and both of the portion where the color change
proceeds at Examgdes lr at 4 3( |(Breparatipnpoft isdisrtoge Madsrddded ) f abri c)

and the porghgnngggga%g%ec%kghpqggnge_p@oceeds at a lower rate
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Fabrics were prepared from fibers shown in Table
1 or 2 in amounts shown in Table 1 or 2 by a wet paper making
method using a cylinder paper machine, and then a wet press
part, a dry part and a calender part were properly adjusted
in each of Examples and Comparative Examples to prepai'e
non-woven fabrics as a support. in Example 13 alone, however,
the non-woven fabric was prepared by a dry method (carding
method) . Thése non-woven fabrics showed white as original
color, and all the non-woven fabrics had a refractive index
of 1.7 0r less. Table l or 2 shows the basis weights, densities
and non-woven fabric space volumes of the so-obtained
non-woven fabrics. |
A resin composition prepared by incorporating 1 %
of Blue Ultramarine into a low-density polyethyleﬁe (NUC8008,
supplied by Nippon Unicar??) was applied to one surface of -
each of the above non-woven fabrics by melt extrusion at a
‘resin temperature of 320°C to form a resin layer of which the
entire surface was colored in deep blue. In the application
by melt extrusion, a melt extrusion application machine was
used, and the application amount of the resin was set at 20
g/m?.
The above non-woven fabrics each of which had one

surface on which the resin layer was formed, were respetivel_y



(high-density portion) cone to show the color of the non- woven fabric
itself. Therefore, the print portion ii formed in the color simlar to the
col or of the non-woven fabric itself is not visually recognizable as is not
in the fourth step, while the print portion i forned in the simlar color
having a lower intensity than the col oreglgportion of the resin |ayer is
clearly shown. That is, the end of dissipation of the .oily substance is
clearly shown. Further, when the print portion ii of a synbo

such as "[err]", "[err]"” or the like, a desired character or a painting my
be provi ded impregosbedviith 100 syl ot tisabmitybfaceiea trn-WerkebY abri ¢ '
such that thg | on: 14 1-S:Rr | . i

portion and %%‘g{%igg%?g{eén%e%ﬁp%rrts %gﬁig(ragthh%{z ‘?ﬂ&egﬁsﬁébg %{(i)lﬁglg?l ﬁ%%gges

t he | ow densobyajpoedi bn ExampheshighedtBsi apdpindicatost mpheréadsonotig

. Statea like the foll aw first to,final.steps c be_achi exed. .

That 1. in wmerideadfiffe nissent taveRti Gh e St afali i tfparative
transparent,gagdpl88 Prang portion ii is formed in the sanme color as that
of the non-woven fabric. Wen the observation is made toward_the resin
| ayer side fromthe noMoRgecthe appe¥esipdicaherphakerpaley odlii the a whol e

s clearly vigdaba¥ol GRAKE 200k 120MciREe@! P EnR0bEES8NE e et 8RN oOf

col ored portlon (0} e resin |ayer. I nNce e portlon ot QI’ than t he prlnt
portion ii shbesrilieshow drhefdegulesr o gossipatabntdE theiod lyagubstances

confirmed th n- f | €1.L.S ] | h '
subst ance. | (LobB8elaCdRED AN EuclpalRAgHE Tald Eheh e Ml ere
after the insetdiomizaitakky, kettdkaserpd stispentdaéd wttuircadilange Thieslke t he

di ssipation gf the oily sub . ds at .a high te,in th
owe densi Ly BBEPT BROBT EPR. RORSRo?BHLCADPEC SR 11 3 fle R RGMRET y

portion, whilkeghka1BEkNbfPAr ke®finlg @ite whel @ isetililnd mdtHeal.l yThe

recognlzabléiihgggtor materials obtained in Examples 1 to 13 and
Comparative Examples 1 and 2 were determined or evaluated for
performances by the following methods. '
[Visibility of resin layer]

When the indicator méterials I were observed fronm
the non—Woven fabric side to the resin layer side, it was
determined how clearly the color of the resin layer could be
visually recognized.

A: The color of the resin layer could be clearly
recognized. |

B: The indicator material had an intermediate
performance between A and C.

C: The color of the resin layer was whitish to some
extent, but could be recognized. '

D: The indicator material had an intermediate
performance between C and E (different from E in which the
indicator material could not be put to use).

E: No color of the resin layer could be recognized.
[Capability of masking resin layer] '

When the indicator materials I were observed from



32 the print portion ii is formed in the sanme color as that of the
non-woven fabric itself. : In a subsequent third step, the color
change with the dissipation of the oily substance further proceeds, and the
color of the portion where the col or change proceeds at a higher rate
(lowdensity portion of the non-woven fapvic) therefore alters to a

|l ow-i ntensity color, so that it beconmes difficult to visually recognize the
print portion ii on that portion. However, the print portion ii on that
portion is still recognizable. On the other hand, the print portion ii on
the portion thermontworehofakhimoeiqe deedde sesdin dagerr gide( AFgh- BRIty

ortion of the nan-wo | | ' M | e.
Ion a subseq u‘@fﬁ?nﬁ%ﬁ? £ ﬁ'elgt %%ﬁé{:#éc% §1ao$str Eéﬁg%ég@\%{ ﬁ%%%‘%%% ?’g;%?gér)ﬁ%?ét he
0i | y subst anchef intibeator aseeesiabsdl thwe standers ropmpbenpenattirehethe
non-woven fabric. cones to sh t ori ginal l.or, .0 e S : ric
i tself v Ther SPIB?B}EEEXtOfSIB?§§¥)Vﬂg%?’et Iﬁ{%&lp? i‘alﬁw%%o Jt’f%‘ﬁh%irhovﬁ_%‘y&\s/ o‘%rfnedI on
the portion yher getBemgéfkdar, change proceeds at a higher rate (lowdensity

portion of the non-woven fabric) beconmes visually recogni zabl e .
Ont heot her hand, theporBFdﬁ%ﬁé?%ﬁ*kRQHQﬂPQPﬁ%ﬁﬁy|9FBES§HEO§FWSVFBME?bFéPe

.(high'densit%aEObEEQQCQfSBhfhﬁ?thoﬁsﬂoiaBEiQheakbgiﬁ tayar! esnlat pasity
color, while the print portion il on the above portion iS still visually
recogni zabl erscogaiked.print portion ii is fornmed in the same color as that

of the non-woven fabrig, e Lnak st | s ]
subst ance used for theﬁrngpggﬁgg%gﬁkgfagéggg%ﬁimgggngba%ﬁ%giﬁgdg?géipated,
and both of e fpetlanee betweenh® ankdocC.change proceeds at a higher rate

Col or changé proceeds G AP gREPETEE CTRMEHLURRETT o PEr oA emEoPs Ehow
the col or of WaReifpBrfect to some extent, and the color of the resin layer
could be recognized to some extent.

D: The indicator material had an intermediate
performance between C and E (different from E in which the
indicator material could not be put to use).

E: The masking capability of the non-woven fabric
was imperfect, and the color of the resin layer could be
.recognized.

[Capability of shifting in showing]

The indicator materials I were allowed to stand at
room temperature, and color changes with the passage of time
when the indicator materials weré observed from the non-woven
fabric side to the resin layer side were evaluated.

A: The indicator material showed a clear color
change. '

B: The indicator material had an intermediate
performance between A and C.

C: The indicator matérial showed a color change
although it was unclear to some extent.

'D: The indicator material had an intermediate

performance between C and E .(different from E in which the



33 woven fabric itself. Therefore, the print portion ii formed in the
color simlar to the color of the non-wven fabric itself is not visually
recogni zable. That is, the end of dissipation of the oily substance is
clearly shown. In the indicator material Il as well as the
indicator material |, for effectively shggyi ng the degree of the oily
substance volatile at roomtenperature or increased tenperature with which
t he non-woven fabric is inpregnated, preferably, the color of the non-woven
fabric (color -of the non-woven fabric before it is inpregnated with the

oi | y subst antedidcster rmagediad deuldii et obesput!| o usewai te, and the col or

of the resin layer is arranged te be a deep colo C
green, violet, etc., ég;fﬁhétﬁp *C?%oﬁéTﬂf$¥%ﬁi %&éﬁ&?hgf%g%grﬁgfé§ggr
non-woven fagkaggand the color of colored portion of the resin layer-are

sel ected as above, these col ors have a hjgh conﬁrast, and the col or change
dependent upbRapaciBgkeesvpPrarksppayi HPEF2RRE)0i |y substance vol atile at

room tenperature or ingheaseditepPerahtlieiResoMeReebeBbependicularly The
above- expl ai ned indicator materital Il works not only as a dissipation

devi ce whi chsuspengedesandiea sidgresuisst hichvbnateiy Auisnae wasr Bedfe or

| nereased 1 egper AUt gatbhloPNpGRel 081 1085AKEL haREE 1S 1Y egnated, but

al so as one ﬁaV|ng e"rndrcator tunction to show the dissipation amunt of

t he above oily subst anke. NAndilyhsubshanoeehebhkbdi fram &heuppdicakorks as a

cont ai ner for-%he. '
material.

B: The indicator material had an intermediate
performance between A and C.

C: A puddle of the oily substance was formed below
the indicator material. '

D: The indicator material had an intermediate
performance between C and E (different from E in which the
indicator material could not be put to use).

E: The oily substance leaked from the indicator

material.



oi ly substance volatile at roomtenperature or increased tenperature.

Havi ng partly altered density, the above non-woven fabric has a portion
where the color change with the dissipation of the oily substance which
occurs with the passage of tine proceeds at a higher rate (lowdensity

portion) and 39 34 a portion where the
above col or change proceeds at a |lower rate (high-density .portion). The
indicator material Il can therefore can clearly show not only a tine of

expiration of the oily substance but a,g&ogt degree of dissipation of the
oi ly substance which occurs with the p e of time, based on a difference
between the color change in the portion where color r\hgen_g_e_m_t_h_t_h_%
di ssi pation]of the uhm:ssxb&idanﬁawﬂamcﬂmmturs \Badist hd QeasstygpSerce | ng
proceeds at |a hi gher| JRtgoddO¥agensi ty portion) | aethHthd peend ohveihede tlhe
above col or |change proceeds at a Iower rate (hi ;hgﬂ,ensity port )/ m?

Furt her, thg—eetor—ghange—tn—the—above portTomyhere tHe TIang |
proceeds at |&xpmgifer I}%ﬁ’él%lrﬁ}bﬁﬁe(st?@%?'g%ﬁé(nge n %he dboV é% i rjf'glnere

t he col or chdnge pr do€adsbighiaRayeweCor atlcd-Ake pl ace independe1t|y of dach
ot her substgntially [regatd ess »imma pd aeetwhere|the indicator faterial |l
Is set and tlhe neth dﬂe(glft $&d tk;l@gfiger Tﬁ@Fdel cajor matgrial Il }jcan be

therefore sgqt in an thod so fjong as |t is ip a state

where the observati su(?gﬁl%g #aé% rd the regin |ayer side fromthe
non-woven f ghri i =, Aﬁﬁ‘éﬁ—a—nen—wewn { abrHe—eoRta
fine-denier

Acrylic flber ({supplied by i 564”II Bfgﬁtu “II9§
2 Mitsubishi Rayon Co., Ltd.)

0.5 d, 3 mm, 50 parts
Heat-fusible fiber (NBF-E,
supplied by Daiwabo)

2d, 5 mm, 50 parts
Example | Acrylic fiber (supplied by 50 0.21 190.0
3 Mitsubishi Rayon Co., Ltd.)

1.5 d, 3 mm, 50 parts
Heat-fusible fiber (NBF-E,
supplied by Daiwabo)

2d, 5 mm, 50 parts
Example | Acrylic fiber (supplied by 50 0.20 201.9
4 Mitsubishi Rayon Co., Ltd.)

2 d, 3 mm, 50 parts
Heat-fusible fiber (NBF—E,
supplied by Daiwabo)

2d, S5 mm, 50 parts
Example |Acrylic fiber (supplied by 45 0.20 181.7
5 Mitsubishi Rayon Co., Ltd.)

1.0 d, 3 mm, 50 parts
Heat-fusible fiber (NBF-E,
supplied by Daiwabo)

3d, 5 mm, 50 parts

*1: d stands for denier.

*2: B stands for “bright” and means that a fiber
contains no, or very small amount of, white pigment. The color
of the fiber is transparent.
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fiber having a size of 2 denier or less is used as the above non-woven
fabric, not only the oily substance used for the inpregnation of the
non-woven fabric can be nore uniformy dissipated, but also the capability
of masking the resin layer with the non-woven fabric is inproved, simlarly
to the indicatormateriall. Theindicatormaperialllcantherefore nore clearly:
show not only a tine of expiration of the oily substance but also the
degree of dissipation of the oily substance which occurs with the passage

of tinme. At the sanme tine, the Clt]y gf t.he non-woven fabric to support
the oily substance relatively iﬁ%ﬁe ‘?:P‘EJH‘H di cator material |1 can

therefore contain a relatively |large annunr of he oily
35 subst ance. Fibers ahHetlpriasenburitav€ot i ohBasis Heaxptw| spatenord in

detail withjreferen¢eochoudveanpimsicherei nafter, hakidghtt He ggamt eNyonimet he
pr esent inv=ntion srall not be Iim'ted to the f)ll_j‘ i ng Exarrpl P83 i WHi ch

part" stangs—for by—wergrt Exanplies = 3 (PreparatTon_of
i ndi cat or miFé?'i“ﬂ‘le I)P°§l¥?)g g?%ﬁ rBa ZEeampted 1 4% 0.20 BrPcs
were prepar ¢é fromfleeK%rasqw\/\ﬁ% mi¥dbl e 1 or 2|in anoynts shopwn in Table 1
or 2 by a wet paper |meking,netdagd 50spaxrsa cyl i nger papgr machi pe, and tlhen
a wet press|part, a|GeXtPAidind8dribecaliiear, par{ were groperly|adjusted
' supplied by Daiwabo)

2d, 5 mm, 50 parts
Example | Polyester fiber-SD*3 (supplied 45 0.20 186.0
7 by Teijin Ltd.)

1.5 d, 5 mm, 50 parts
Heat-fusible fiber (NBF-E,
supplied by Daiwabo)

2d, 5 mm, 50 parts
Example | Acrylic fiber (supplied by 50 0.28 135.0
8 Mitsubishi Rayon Co., Ltd.)

0.5d, 3 mm, 40 parts
Heat-fusible fiber (NBF-E,
supplied by Daiwabo)

3d, 5 mm, 30 parts
Natural pulp (LBKP)

30 parts

*3: SD stands for semi-double and means that a fiber
contains a white pigment. The color of the fiber is white.
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I n each of Exanples and Conparative Exanples to prepare non-woven fabrics

as a support.
prepared by a dry nethod (carding nethod).
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Example
10

Acrylic fiber (supplied by
Mitsubishi Rayon Co., Ltd.)
1.0.d, 3 mm, 20 parts
Acrylic fiber (supplied by
Mitsubishi Rayon Co., Ltd.)
3.0 d, 3 mm, 30 parts
Heat-fusible fiber (NBF-E,
supplied by Daiwabo)

3d, S mm,_50'parts

40

183.8

Example
11

Acrylic fiber (supplied by
Mitsubishi Rayon Co., Ltd.)

1.0 d, 3 mm 5 parts
Acrylic fiber (supplied by
Mitsubishi Rayon Co., Ltd.)

3.0d, 3 mm, 45 parts
Heat-fusible fiber (NBF-E,
supplied by Daiwabo)

3d, 5 mm, 50 parts

40

0.14

247.3

Example
12

Acrylic fiber (supplied by
Mitsubishi Rayon Co., ILtd.)
1.0 d, 3 mm, 50 parts
Heat-fusible fiber (NBF-E,
supplied by Daiwabo)

30

0.09

304.5

3d, 5 mm, 50 parts



clearly show the degree of dissipation of the oily substance (isobutyl
acetate) with the passage of tine even if they were set horizontally, set
slantly or suspended vertically. These data show that these indicator
materials | can be used regardless of a setting site and a setting nethod.
The indicator materials obtained in Examgbes 1 to 13 and Conparative
Exanples 1 and 2 were determ ned or evaluated for performances by the
following methods. [Visibility of resin |ayer] When t he indicator
materials |I. were observed fromt on-woven fabric side to the resin |ayer
side, it was determined how cl ea ?ER/P‘? h?em@%?rbp%‘ﬁe?ﬁe resin layer could be
visual ly recagni zed A The color of the resin layer could he
clearly recpgni zed. | Fibers and Bheibthambwtisc#bor NBaeid al| eadiay | Spaes ned) at e

perfor mance|bet ween {AcabHofen fabric C. The coleigif [t Rgch®s] ol @wer S
D ]

whitish to nt, but could be recognized g/m’ : rgﬁs)mdi cpat or
material ha ' WWCI\JQHG E—dt-fferent— E
in which t h¢ ErgmReat|folyatss siP<touP osHBPLIsS BY{ t4P use]) . 0-10 363 No

| ayer] Whgn the, isndimeAatsor paetseri als | {were objserved om
37 the n¢n-woven |fighkleusikde Ebd@nERSd,n | ayer sidel at a tijme
supplied by Daiwabo)

2d, 51 mm, 50 parts
| Produced by dry method (carding

col or of the¢lBesin ||&paprzwnfod, betd-@cogni zed. Capabi I} iy of Taski ng' resin
r

method)
Compar- | Acrylic fiber (supplied by 40 0.15 228.2
tive Mitsubishi Rayon Co., Ltd.)
Example 3.0d, 3 mm, 80 parts
1 Heat—-fusible fiber (NBF-E,

supplied by Daiwabo)
3d, 5 mm, 20 parts

Compar- | Polyester fiber -B (supplied by 40 0.15 232.2
ative Kuraray Co., Ltd.)

Example 3.0 d, 5 mm, 70 parts

2 Heat-fusible fiber (NBF-E,

supplied by Daiwabo)
3d, 5 mm, 30 parts




when the oily substance was conpletely dissipated by allow ng the indicator
materials | to stand at roomtenperature, the capability of nasking the
resin |layer with the non-woven fabric was determ ned. A. The
maski ng capability of the non-woven fabric was perfect so that no color of .
the resin |ayer could be recognized. 43 B; The indicator materi al
had an internedi ate performance between A and C . C. The masking
capability of the non-woven fabric was inperfect to sone extent, and the
color of the resin |layer could be recognized to sone extent. D
The i ndi cat orCompasratal veh BkamplientZr nedi at e performance between C and E

(different fromE in ich the indi r ter I use).
E: The nmaski ng capabi Y\I:}t §11°5‘f "NE™o %%%gve%rgf %b%gﬂépﬁg{; V?agg“;]%%% \ fé:%t

col or of the 5@gpartsayef aroueked efidgn zeshpyGagh oy |MJ;taﬁbjsdiijf tRaypr n
show ng] The in at nat er re.all.owe t _room
tenperature, %ﬁ’]d' e @hg é gviSPI’E‘)n g qﬁlp?a??& § 8f ?l%amlhsf}h@ dfri‘?iliecrator
nmaterial s ver eNpRSe! WRbF IR WDHQﬂa}&@Yeﬁdi adming) Pyda wettpepéesidkimyer
si de were eval uat ed. A. The indicator material showed a cl ear

col or change.method usingm cyhénpggiRanad naghifreal ThRIPERPRREESARRTVIREED
per f or mance bﬁ%%{%@uéﬁda&%agls weJ[%ht of 0 gVhe a‘rﬁﬁh‘iﬁrﬁlﬁyﬁéfrd @3 §V8iﬁ5d a

col or change was unclear to sone extent
i ndi cat or natNeixéshadlayer rwas nEoimed. per f or mance bet ween C and E
(different fromE in which the
Comparative Example 4
A resin composition prepared by incorporating 1 %
of Blue Ultramarine into a low-density polyethylene (NUC8008,
supplied by Nippon Unicar??) was applied by melt extrusion
at a resin temperature of 320°C to obtain a 50 g/m? £ilm, which
was used as a resin layer. No support of a :non—woven fabric
was formed.
The indicator materials of Examples 1 to 13 and
Comparative Examples 1 and 2 shown in Table 1 or 2 and the
indicator materials of Comparative Examples 3 and 4 were
determined or evaluated for visibility of resin, capability
of masking resin, capability of shifting in showing and
capacity to support oily substance, and Table 3 shows the
results. Those found in the determination or evaluati'or_l of

the above characteristics are shown in the column of Remarks.



38 i ndi cator materi al
i ndi cator materi al
subst ance] The i ndi cat or

i ndi cat or

mat eri al
fromthe indicator

was det erm ned.
mat eri al .

44
B: The

i nt ermedi ate performance between A and C.

subst ance was formed bel ow t he indicator

I ndicator material had an internedi ate ¢ of mance between C and E
(different omFE in which the indicator material could not be put to use).
E: The oily|subst anqerikgaked |tapar t he| casti-cat of capalcgeyal | Remarks
39 bility of | bility d@Pbf1ilty of | to hold
resin masking shifting |oily
layer resin in substance
layer showing

Ex. 1 A A A A

Ex. 2 A ‘A A A

Ex. 3 A B A B

Ex. 4 A C A C

Ex. 5 A B A B

EX. 6 A B A B

Ex. 7 C B C B

Ex. 8 C A C A

Ex. 9 A C C C

Ex. 10 A B B B

Ex. 11 A D D D

Ex. 12 A C C D

Ex. 13 A C D D As compared with
non-woven fabric
prepared by wet
method, the
formation was
poox, and the
evaluation
varied.

CEx. 1 A D D E

CEx. 2 A D D E

CEx. 3 E E E A Since no resin
layer was
formed, there
was no color
change.

CEx. 4 E E E E | could not be
impregnated with
isobutyl
acetate.

Ex. = Example, CEx. = Comparative Example

mat er

coul d not be put to use).
showed al nost no col or change.
material s |

E: The

[Capacity to support oily"

wer e perpendicul arly
suspended, and a degree to which the oily substance was held in the

i ndi cat or

C. A puddle of the oily

i al .

A: No oily substance | eaked

mat eri al had an

D: The




Fi bers and their anmounts for Basi s Density Space ' non-woven

fabric wei ght g/cnferr] volune

g/nerr] cnerr]/merr] Exanple Acrylic fiber (supplied by

50 0. 25 151.9 1 M t subi shi Rayon Co., Ltd.) 0.1
d *1, 3 mm 50 parts Heat - f usi yze fiber (NBF-E, suppl i ed
by Dai wabo) 2d, 5 mm 50 parts Exanple Acrylic fiber (supplied
by 50 . 0. 22 179.2 2 M t subi shi Rayon Co., Ltd.)
0.5d, 3 mMm 50 parts Heat -fusi bl e fiber (NBF-E, suppl i ed

by Dai wabo) Example 14 @Rkiermratid0 glindiEatop enamml cL¥i ber (supplied

7’5 o, 3 om 50 parts A non-wbven thric ag i 1OPHELF YagBtEbarla 1h'thd

suppl i ed by sj}melvahﬁnher as in ExaﬂﬁleSlm“andS& pt@lstm Eagepl was ALoyhed dn ber

supplied b 9 4 ubi shi on Co.
Lary ' ©¢ Pone surtace;omthecaliye qor-voven fabiig ity LRs Bape ARER £
suppl i ed by d?'i%‘@amfle 1 exceZ;?@ R tMB1 O WPEEEmEXER®| was Assy! i ¢ fiber
(suppl i ed by 4 _ 0. 20 - 181.7 5 M t subi shi Rayon Co.
Ltd.) incorporaresl ntmma soyrdensity polyethghene yNUCE0@8per

( NBF- E, %p(ﬁ_ ﬁr}% I?ﬂ)[p(yn if@@P)Co.B Ltd.) or3€ha§ theé E&W'pgéltlélt

*1. d stands stands -f or “"bright" a mean
that a fi berpelyrthykene,alone evas siseid ammaumawohatekiad foynthe. r@sincol or

of the fiber 'fefra%%reprlntlng was conducted on the surface of the
above resin layer in indigo blue by an offset printing method
'using an indigo blue'. ink (TSP202 Blue, supplied by Toyo Ink

" Manufacturing Co., Ltd.).

Then, the above non-woven fabric was impregnated
with isobutyl acetate in the same manner as in Example 1 to .
give an indicator material I.

The obtained indicator material I was determined or
evaluated for performances in the same manner as in Example
1 to show that it could be set regardless of a setting site
and a setting method and that it could clearly show the degree
of dissipation of the oily substance (1sobutyl acetate) with
the passage of time.

Example 15 '(Preparation of indicator material I)

A non-woven fabric provided with a resin layer on
one surface was prepared in the séme manner as in Example 1,
and then a print portion of “End” was formed on a surface
opposite to the resin layer, i.e., on the non-woven fabric
surface by an offset printing method using a tinting shade
blue ink (TSP202 Blue, supplied by Toyo Ink Manufacturing Co.,
Ltd.) which was a similar color having a lower infensity than
the color of the resin layer.

Then, the non-woven fabric was impregnated with



40 Tabl e 1 (continued) Fi bers and their

anounts for Basi s Density Space non-woven fabric

wei ght g/cnierr] vol une g/nmerr]
cnerr]/nmerr] Exanple Polyester fiber -B*2 (supplied 45 0. 20
186.0 6 by Kuraray Co., Ltd.) 46 1.3 d, 5 mm 50 parts
Heat - fusi bl e fi ber (NBF-E, suppl i ed by Dai wabo) 2d, 5
nm 50 parts Exanple Polyester fiber-SD*3 (supplied 45 . 0.20
186.0 7 by Teijin Ltd.) 1.5d, 5 mm 50 parts

Heat - fusibleiSbb@ty@NBEeEate in the sapelhauney &aiimElample 1 to gidwy 5
L S0aP S R A e A Mayfiaton (pupeled by B0 0%
Heat - fusi bl e fi ber (NBEmﬁedlately af’sébmhedﬂmw@ﬁhmbator material wis 5
mm 30 partsprepared, g%%ur a acé%gg J?D‘End” were not recognizable.
However, with the dissipation of the isobutyl acetate, the
characters of “End” gradually became recognizable, and when
the isobutyl acetate-was completely dissipated (disappeared),
the characters of “End” could be clearly deciphered. As a
result, the expiration of the isobutyl acetate could be more
clearly recognized.

The above indicator material I could be set
regardless of a setting site and a setting method similarly
to the indicator material I obtained in Example 1, and the
indicator material I could clearly show the degree of
dissipation of the oily substance (isobutyl acetate) which

occurred with the passage of time.

Example 16 (Preparation of indicator material I)

A non-woven fabric provided with a resin layer on
one surface was prepared in the same manner as in Example 1,
and then a print portion of “Dissipating” was formed on a
surface opposite to the resin layer, i.e., on the non-woven
fabric surface by an offset printing method using a white ink
(TSP202 White, supplied by Toyo Ink Manufacturing Co., Ltd.)
which was a color similar to the color of the non-woven fabric.

Then, the non~woven fabric wés impregnated with
isobutyl acetate in the same manner as in Example 1, to give
an indicator material I..

Immediately after the above indicator material I was
prepared, the characters of “Dissipating” were clearly
decipherable against deep blue which was the color of the resin

layer. With the dissipation of the isobutyl acetate, the



30 parts *3: SD stands for sem-double and nmeans that a fiber
contains a white pignent. The color of the fiber is white.

41 : Table 2 ' Fi bers and their
anounts for Basis - Density Space non-woven fabric

wei ght g/cnferr] vol ume 47 :
g/mMerr]jcnferr]/nerr] Exanple Acrylic fiber (supplied by _ 40
0.15 228.2 9 - M t subi shi Rayon Co., Ltd.) 1.0 d, 3 mm
9 parts Acrylic fiber (supplied by . Mtsubishi Rayon Co.,
Ltd.) deciphering dinther xhayaaters of “Digsgipatifnid| gradyal WNBF- E,
supplied by ' ONs er4 . :E&%ﬁﬂl %%h%’i Hier
(supplied byl%éalgpe ElZBlCUlt' a&cggheﬁ E%@Slggliﬁewsa tsﬁ |Ss [ E{ae;coenll}éo. ,
Ltd.) dissilpditkd 3(digapieaqrad)s the charairepds of iMidrsg(ingipined by

II\—Ab;tSEJ?:J:PIbI eRa gO%ee%gz:i\ﬁliagl)decipherable?' Q[ndthg ar}rargve?’gngilcr:géor material

I, the dissipation state of the isobutyl acetate could be more
clearly recognized as described above.

The above indicator material I could be set
| regardless of a setting site and a setting method similarly
to the indicator material I obtained in Example 1, and the
indicator material I could clearly show the degree of
dissipation of the oily substance (isobutyl acetate) which

occurred with the passage of time.

Examples 17 - 29 (Preparation of indicator material I)
and Comparative Examples 5 - 8

Fabrics were prepared from fibers shown in Table 4,
5 or 6 amounts shown in Table 4, 5 or 6 by a wet paper making
method using a cylinder paper machine, and then a wet press
part, a dry part and a calender part were properly adjusted
in each of Examples and Comparativé Examples to prepare
non-woven fabrics as a support. In Example 27 alone, however,
the non-woven fabric was prepared by a dry method. Table 4,
5 or 6 shows the basis weights, the non-woven fabric densities,
the fiber densities and the non-woven fabric space volumes
of these prepared non-woven fabrics. These non-woven fabrics .
showed white as original color, and all the non-woven fabrics
had a refractive index 6f 1.7 or less.

A resin layer was formed on one surface of each of
the above non-woven fabrics in the same manner as in Example
1. Further, in Example 28, characters of “Please replace”
(showing of end of dissipation) as a print portion showing

the end of dissipation were offset-printed on the surface



suppl i ed by Dai wabo) 3d, 5 mm 50 parts Exarrpl-e Acrylic fiber

(supplied by 40 0.14 247.3 11 M t subi shi Rayon Co.,
Ltd.) 1.0 d, 3 nm5 parts Acrylic fiber (supplied by

M t subi shi Rayon Co., Ltd.) 3.0 d, 3 mm 45 parts

Heat-fusi bl e fiber (NBF-E, supplyiged by Dai wabo) 3d, 5
mm 50 parts Exanple Acrylic fiber (supplied by 30 0. 09
304.5 12 M t subi shi Rayon Co., Ltd.) 1.0 d, 3 mm 50 parts
Heat -fusi bl e fiber (NBF-E, suppl i ed by Dai wabo) 3d, 5

mm 50 partsportion of the non-woven fabric, i.e., a surfé2e on which the
Tabl e 2 (continue

Densi ty Spacgesmdfayer H’Sﬁ-%‘ixggir?‘%?ij%p : ttiq‘eéirngagﬁgag%%r ‘g';?qumB S}Vgﬁ’@

vol unme “a lower intensity than the resin layer.Q/Piftliér, in Example
cnferr]/nmerr] Exanple Pqlyester fiber -B (supplied b 40 0.10
3,g{5_ 4 ]13n{. Zb,Kﬂpgp%lw%gme) print port£onp s that in Example 28 was

formed, but also characters of “Dissipating” (showing of the
. dissipation occurring) as a print portion showing the
"dissipation occurring were printed on in a white color which
was the same as the original color of the non-woven fabric.
' Then, each non-woven fabric was impregnated with
empenthrin which is a liquid mothproofing agent (oily
mothproofing agent volatile at room temperature) in an amount
(cm*/m®) equivalent to the non-woven fabric space volume of
each, whereby indicator materials I included in the present
invention were obtained in Examples 17 to 29 and indicator
materials not included in the present invention were obtained
in Comparative Examples 5to 8. These indicatormaterials were
determined or evaluated for performances in the same manner

as in Example 1.



2 d, 51 mm 50 parts Heat-fusi bl e fiber (NBF-E, supplied

by Dai wabo) 2d, 51 mm 50 parts Produced by dry
met hod (cardi ng met hod) Conpar- Acrylic fiber (supplied by
40 0. 15 228.2 tive M t subi shi Rayon Co., Ltd.) Exanple 3.0
d, 3 mm 80 parts 1 Heat - f usi bl e foder (NBF- E supplied by
Dai wabo) 3d, 5 nm 20 parts Conpar- Pol yester fiber -B (supplied
by 40 0.15 232.2 ative Kuraray Co., Ltd.) Exanple 3.0 d,
5 mm 70 parts 2 Heat - fu3|blef|br (IEIBFE suppl i ed by
Dai wabo) 3d, 5 mm 30 partg , .
43 Conpar ative Exanple 3 . A non-woven fabric _as a support was
prepared from 50 Ferrlﬁoargfana&haﬁthbanég b@arﬂesurb@leh@&;py Bed-s ubishiwdzay o
Co., Ltd., O}1 d, SfOrJT:r%on_ d 5 %%rts of &4 %g 1; si bIe |lbte yagrEd
suppl i ed by Pai wak mﬁ’ pager i iy met Rod usi ng A
cyl i nder paper madhi ne. The prepared no:n-EWS‘ven #aB?? c hp8fa basPacwei ghi of
50 g/n2 and h dengity of 0.33 g/cnB. No| resin l|&geriovas| Eisered volume
g/cm’ g/cm’ (cm®/m?)
Ex. Acrylic fiber (supplied 50 ©0.25 1.15 151.9
17 by Mitsubishi Rayon Co.,
Ltd.)
0.1d*1, 3mm, 50 parts
Heat~fusible fiber 0.93
(NBF-E, supplied by
Daiwabo)
2d, 5 mm, 50 parts
Ex. Acrylic fiber (supplied 50 0.22 1.15 179.2
i8 by Mitsubishi Rayon Co.,
Ltd.) '
0.5 d, 3 mm, 50 parts
Heat-fusible fiber 0.93
(NBF-E, supplied by
Daiwabo)
2.0 d, 5 mm, 50 parts
Ex. Acrylic fiber (supplied 45 0.20 1.15 181.7
19 by Mitsubishi Rayon Co.,
Ltd.) .
1.0 d, 3 mm, 50 parts
Heat-fusible fiber 0.93
(NBF-E, supplied by
Daiwabo)
3.0d, 5 mm, 50 parts

Ex. = Example

*1: The same meaning as that in note to Table 1.



Conpar ati ve Exanple 4 A resin conposition prepared by
incorporating 1 % of Blue Utramarine into a | owdensity pol yet hyl ene
(NUCB008, supplied by N ppon Unicar??) Was applied by nelt extrusion at a
resin tenperature of 320[err]C to obtain a 50 g/nferr] film which was used
as a resin layer. No support of a non-wowgn fabric was forned.

The indicator naterials of Exanples 1 to 13 and Conparative Exanples 1 and
2 shown in Table 1 or 2 and the indicator materials of Conparative Exanples
3 and 4 were determined or evaluated for visibility of resin, capability of
masking resin, capability of shi¥ePhg fn(SABRLAYedhd capacity to support
oily substance, and Table 3 shows the results. Those found in the :

ggltﬁm g?t L gn or Se!‘%é!:%f a&nteé;f D6 B9V 8a602" abhefdst! Fodl-* NS '
Tabl e 3 f?/r Srfon-woverbgﬁaric @gﬁaht of Géﬂ%‘\ci t?lity ng%
bilityof biljityof |bilityof to hold g/m® r efwpven  npski ng| spads fti nf
oily | ay¢r resin in SubsiEice | fiber | volume
| ayer showi ng g/cm? g/cm’ (cm®/m?)
Ex. Polyester fiber -B*2 45 0.20 1.38 186.0
20 (supplied by Kuraray
Co., Ltd.)
1.3 d, 5 mm, 50 parts
Heat-fusible fiber 0.93
(NBF-E, supplied by
Daiwabo)
2.0 d, 5 mm, 50 parts
Ex. |Acrylic fiber (supplied 45 0.50 1.15 48.1
21 by Mitsubishi Rayon Co. . '
Ltd.)
0.1 d, 3 mm, 70 parts
Heat-fusible fiber 0.93
(NBF-E, supplied by
Daiwabo)
2.0 d, 5 mm, 30 parts
Ex. Acrylic fiber (supplied| 50 0.40 1.15 77.4
18 by Mitsubishi Rayon Co.,
Litd.)
0.1 d, 3 mm, 60 parts
Heat-fusible fiber 0.93
(NBF-E, supplied by
Daiwabo) _
2.0 d;, 5 mm, 40 parts

Ex. = Example

*2: The same meaning as that in note to Table 1.

This Sheet Has Been Re'p

REPLACED

THIS SHEET HAS BEEN




Ex. 1 A A A A Ex. 2 A A
A A Ex. 3 A B : A B Ex. 4 A
C A C Ex. 5 A B i A B Ex. 6
A - B A B Ex. 7 C B C
B Ex. 8 C A - C 51 A Ex. 9 A C
C C Ex. 10 A B B B Ex. 11 A
D D : D Ex. 12 A C g 'thC D Ex. 13
D conparea w
'I‘AI\OI‘I-V\IOVEI‘I fgbri c 0 Tab16"%
prepared by wet . nmet hod,
t he Fibers and their amounts | Basis |Density |D&{-MBYNGA VR
282[ ha??gnt he for non-woven fabric weig:mt of‘ non- sity felanfjiced_ CEX
1 A D D H ©@#x. 2|wovenp |of space D
E CEx. 3 E E E Al fabric S| Biife( vbEBsd)
| ayer was | g/cm’ | g/em® |f &gy there
o color Bx. |Polyegter fiber-Sp*3 a5 .28, 138 [pet86-0 |
i mpregnat ed Wi23h | (supplied by Teijin _
I sobut yl Ltd.) dcetate. Ex. =
Exarrpl e, Ckxp = Ccnpil[?tci,vg lﬁﬁ(,a%lgarts
Heat-fusible fiber ~0.93
(NBF-E, supplied by -
Daiwabo)
2.0 d, 5 mm, 50 parts
Ex. |Acrylic fiber (supplied 50 0.28 1.15 135.0
24 by Mitsubishi Rayon Co., '
Ltd.)
0.5 d, 3 mm, 40 parts .
Heat-fusible fiber 0.93
(NBF-E, supplied by
Daiwabo)
3.0d, 5 mm, 30 parts
Natural pulp (LBKP) 1.50
30 parts
Ex. Acrylic fiber (supplied 40 0.15 1.15 228.2
25 by Mitsubishi Rayon Co.,
Ltd.)
1.0 d, 3 mm, 9 parts :
Acrylic fiber (supplied 1.15
by Mitsubishi Rayon Co.,
Ltd.)
3.0 d, 3 mm, 41 parts
Heat~-fusible fiber 0.93
(NBF-E, supplied by
Daiwabo)
3.0 d, 5 mm, 50 parts

Ex. = Example

*3: The same meaning as that in note to Table 1.



Exanpl e 14 (Preparation of indicator material 1) A non-woven
fabric as a support was prepared in the sanme manner as in Exanple 1, and a
resin layer was forned on one surface of the above non-woven fabric in the
same manner as in Exanple 1 except that Blue U tramarine was not
incorporated into a | owdensity polyethylsgne (NUC8008, supplied by N ppon
Unicar Co., Ltd.) or that the | owdensity pol yethyl ene al one was used as a-
raw material for the resin layer. Then, printing was conducted on the
surface of the above resin Iayer in |nd| o blue by an offset printing
met hod using an indigo blue ink ¥ QREIRYBH) i ed by Toyo Ink

Manuf acturing Co., Ltd.). Then t he above non- woven fabric was

i npregnatedjw th ?Mﬂnd’@ﬁéﬁ&n&u@tﬂ'%ﬁﬂm TBeHG by BRP-Srobed O
gi ve an indijcator|pateri al The ob [ ter| alj |

was det erni ped or ﬁ%l“ﬁ&t‘é%l"efnofalb’elrcf or rrﬁ’ﬁ&%’é S > el
Exanple 1 t¢ showthat it could be set regmrdle DspAdee and| a
setting nethod anfl that it could clearlly show Ssivat | on| of
the oily sulpstancg (isobutyl acetate) vmth t he ¥ 3ﬁ§§np e
) ) {cm”

15 (Prepara romot—dcator—rater+at—t —TaotTTC
provi ded wi { §%a r pAFFYigyEibesn (BrRPIiqrf ace?'%/as > S84S5 nanher
as i n Exanplle2d, pbyMibhsubishprRayonger.fijon of "E on a surfphce
opposite tofthe resgiq,y ayer, i.e., on tthe non- face by ah
of fset pringing net@e% Hsgygme gdn%&@g shade
Heat-fusible fiber 0.93
(NBF-E, supplied by
Daiwabo)

3.0d, 5 mm, 50 parts
Ex. Polyester fiber ~B*2 40 0.10 1.38 365.4
27 (supplied by Kuraray
Co., Ltd.)

2.0d, 51 mm, 50 parts
Heat-fusible fiber 0.93
(NBF-E, supplied by
Daiwabo)

2.0 d, 51 mm, 50 parts
*Produced by dry method.

Ex. = Example

*2: The same meaning as that in note to Table 1.



bl ue ink (TSP202 Bl ue, supplied by Toyo Ink Manufacturing Co., Ltd.) which
was a simlar color having a lower intensity than the color of the resin

| ayer. Then, the non-woven fabric was inpregnated with
46 i sobutyl acetate in the same manner as in Exanple 1 to give an
i ndicator material |I. | mredi at ey after the above indicator

mat eri al was prepared, the characters of "End" were not recognizable.
However, with the dissipation of the isobutyl acetate, the characters of
"End" gradual |y becane recogni zabl e, and when the isobutyl acetate was
conpl etely dissipated (di sappeared), tHAabdiearacters of "End" coul d be
clearly deciphered. As a result, the expiration of the isobutyl acetate

coul d be nor p—eleqryr—+ecogh zed- The—abeve—peH catgw—na-t—eﬁ—aa I
coul d be set regar oﬁJ@SSS@hdaﬂ@ettamngn‘%ﬂ | Rasdifd 4 Dspsitshg| Rerhod Nehmwdvenl § to
t he indi cat of ricx nbn-Glfvahnembris Expwgilgditl,| onflod-he| ity cqicaprimt er | al

| could cl ea'ly s ow t he degree of diss|patkon|oL,Lhe o L))g substapce

(i sobutyl acgtate)}] which occurred with fhe pasqage of t ) arrple 1

(Preparation{of indicator material 1) - - | fAbRHR- V\A)%]?F’f 48P Sr ovi ded
with a resin|layer] on one surface was pleparedli p/¢nfe shgéenrannéen’s®)i n

Example 1, apgd therhcary@!i!: r}.‘leQrEéxﬁBlPéd 'Di ggi pgti rtﬂ'éowai {o/smd piy 3
surface opposl Ee tobyMltsu%sllsQl gayon tol ; . B., on tlhe non-wpven
Ltd.)

0.5d, 3 mm, 50 parts
Heat-fusible fiber 0.93
{NBF-E, supplied by
Daiwabo)

3.0d, 5 mm, 50 parts
Ex. |Acrylic fiber (supplied| 50 0.30 1.15 118.6
29 by Mitsubishi Rayon Co., |
Ltd.)

0.5 d, 3 mm, 50 parts
Heat-fusible fiber 0.93
{NBF-E, supplied by
Daiwabo)

3.0d, 5 mm, 50 parts
CEx. |Acrylic fiber (supplied 40 0.15 1.15 228.2
5 by Mitsubishi Rayon Co.,
Ltd.)

3.0d, 3 mm, 80 parts
Heat~fusible fibex 0.93
{NBF-E, supplied by
Daiwabo)

3.0d, 5 mm, 20 parts

U7

Ex. = Example, CEx. = Comparative Example



fabric surface by an offset printing nethod using a white ink (TSP202
Wi te, supplied by Toyo I nk Manufacturing Co., Ltd.) which was a col or

simlar to the color of the non-woven fabric. Then, the non-woven:
fabric was inpregnated with isobutyl acetate in the same manner as in
Exanple 1, to give an indicator material 4 “Immedi ately after .the
above indicator material | was prepared, the characters of "Di ssipating”

were clearly deci pherabl e agai nst deep bl ue which was the col or of the
resin layer. Wth the dissipation of the isobutyl acetate, the
47 deci phering of the charact @ablef 6" Dceontpaiiedy” gradual ly becane

difficult, and when the isobutyl acetate was conpletely dissipated
(d| Sappeare - t h Cha!’ ar‘t ers af "Dicagi pf-\fi I"Ig" \were not _at all

T

deci pherabl . | n tjffébebonaerdithdixatoun Bxsiial |} pehditydi $pépat i| @Onstaten f -
the isobutyl| acet 3teerCRM-Groben NRLEIE! i gheCPYRI Z&H absHescridipd; above.
The above indicatqr material | could bel set,regardl ess pf _a setting sit

and a setting metfod similarly to the ijnd®atof “REt%ri a| °f obt #PASY i n
Exanple 1, gnd thg indicator material || could ¢ifebrig shéibath¢ vadgnee o
di ssipation |of thd oily substance (isobutyl acegtar&y® whi ghcicqunémighmdy t

the passage [Qgd i M®o1ye g,gzesr Li+3 29 (Ppgpafatipgg of [T pdjcator, mgrerial
) and Conpara6t| V€ 8 :

(suggfkéasby ﬁuraray
Co., Ltd.)

3.0 d, 5mm, 70 parts
Heat-fusible fiber 0.93
(NBF-E, supplied by
Daiwabo)

3.0d, 5 mm, 30 parts

CEx. |Acrylic fiber (supplied 50 0.33 1.15 103.4
7 by Mitsubishi Rayon Co.,
Ltd.) '

0.1 d, 3 mm, 50 parts
Heat-fusible fiber 0.93
(NBF-E, supplied by
Daiwabo)

2.0 d, 5mm, 50 parts
*No resin layer was
formed.

CEx. No support of non-woven
8 fabric was provided, and
a resin layer alone was| —— _ _
used.

The resin amount was
adjusted to 50 g/m®.

CEx. = Comparative Example

*2: The same meaning as that in note fo Table 1.



Fabrics were prepared fromfibers shown in Table 4, 5 or 6 ambunts shown in
Table 4, 5 or 6 by a wet paper nmaking nethod using a cylinder paper '
machi ne, and then a wet press part, a dry part and a cal ender part were
properly adjusted in each of Exanples and Conparative Exanples to prepare
non-woven fabrics as a support. In Exanpl®527 al one, however, the non-woven
fabric was prepared by a dry nethod. Table 4, 5 or 6 shows the basis

wei ghts, the non-woven fabric densities, the fiber densities and the
non-woven fabric space volunmes of these prepared non-woven fabrics. These

non-woven fabrics showethenindicatar imgtrrials 7 Exanmles the tor2 hvereh
fabrics had ! bode .~ 0, : A gesin.|layver was
fornmed on ongcéﬁéég%%i‘g %%%?%?ét%eg%b%véeﬁ%-%\%v%%b eab?‘i c% (?#1 ?h‘g Same
manner as i n éxbephindd durevedryatied Ecanplieib8litlyaofictes snpfcdpgileikity
repl ace" (show f . epnd . di sgi ipn) as.a print_portion show ng,the end
of dissipatio%kaﬁ?%k%$$5%€%%$1n?%@géﬁf%%% %Er?@itgln in'Showing' and

48 porti oncapatiey nos- soyeort abiig, sibetande sushidCcealdle Wni §howdeths esi n
| ayer was not forﬂgd, Eﬁla téﬂ}%&ﬁ,shage Slue col or .having a_ | ower
intensity t hah®Phet? esitPqsSqy &Ound dpnihe ARTEXRABRELOBOOL RYabmiemeoEane
print portiontié ditite cRak%afBires€8cyasre isHoMRHinPhe AcIRuENBEAGEL S OF

"Di ssi pating" (showi ng of the dissipation occurring) as a print portion
showi ng the dissipation occurring were printed on in a white color which
was the same as the original color of the non-woven fabric.

Then, each non-woven fabric was inpregnated with enpenthrin whichis a

| i qui d not hproofing agent (oily




not hpr oof i ng agent vol atile at
(cmerr]/nerr]) equivalent to the non-woven fabric space vol une of
wher eby i ndi cat or i ncluded in the present
obtained in Exanples 17 to 29 and i ndi cat or

present invention were obtained

materials |

Thesei ndi catornat eri al swere

t he sanme manner

i nConpargg
det er m ned or
as in Exanmple 1.

room t enperature)

in an anpunt

i nvention were

mat eri al s not
| veExanpl es5t 08.
eval uated for

i ncluded in

per f or mances

each,

t he

n

49 Tabl e 4 Fi bers and their
anmount s Basi s Density Den-  Non-vWabés 7 . for non-woven fabric

wei ght of non- Sity fabric g/nferr]
ECA S Lo e Cra e Ee e B
g/erjerr] | (cnferr]9fEY of)| bitity of AbdLitof i barhqlduppli ed 50

0. 25 1. 15 151 @sin maskits ulpisbhitRay onilp. Ltd.)

0.1d*1, 3mm| 50 partiSiayer Heatnf usilahe fibel substance

%(.93 Acryl (TBF E;. s?fgl Led g%yer:o sgg‘l’%bg 22 1..§d’ 5179. 250 PRrts

Ex. 17 il A A A

Ex. 18 A A A A

Ex. 19 A B A B

Ex. 20 A B A B

Ex. 21 A a A a Shorter than a
desired time
length of
dissipation

Ex. 22 a A A A '

Ex. 23 C B C B

Ex. 24 C A C A

Ex. 25 A C C C

Ex. 26 A C C D

Ex. 27 A c D D As compared with

' non~-woven fabric
prepared by wet
method, the
formation was
poor, and the
evaluation
varied.

Ex. 28 A A A A Showing of end of
dissipation was
confirmed by
disappearance of
empenthrin.




18 by M t subi shi Rayon Co. , Ltd.) 0.5d, 3 mm 50 parts

Heat - fusi bl e fi ber 0.93 (NBF-E, supplied
by Dai wabo) 2.0d, 5 nm 50 parts Ex. Acrylic fiber
(supplied 45 0. 20 1.15 181.7 19 by M tsubi shi Rayon
Co. , Ltd.) 1.0d, 3 mm & parts Heat - f usi bl e fi ber
0.93 (NBF-E, supplied by Dai wabo) 3.0d, 5 mm 50
parts Ex. = Exanpl e *1: The sane neaning as that in
note to Table 1. . 50
Tabl e 4 (conti nued) Fi béPPlgnd t((Fortidshit s Basis Density
Den- Non- woven for non-woven fabric wei ght of non- ‘sity
fabric Visi- Capa- caplnd er r(:]a?a%iﬁﬁpw nR?xglabrkSOf |
space ‘qs ‘g ‘o tol BOId © i ber vol umg
g/cnferr] g/ cn e‘?}llty(ocfm[%lrlrl]t_%ﬁfe rbr l tl.' °f, ° ° o

resin masking shifting | oily

layer resin in substance

layer showing
Ex. 29 A A A A The end of

dissipation was
confirmed by
disappearance of
showing of
dissipating

‘I based on the

disappearance of

empenthrin.

CExX. 5 A D D E

CEx. 6 A D D

CEx. 7 E E E A Since no resin
layer was
formed, there
was no color
change.

CEx. 8 E E E E Could not be

impregnated with
empenthrin.

The above indicator materials I obtained in Examples
17 to 29 could be set regardless of a setting site and a setting
method similarly to the indicator material I obtained in
Eﬁample 1, and these indicator materials I could clearly show
the degree.%; dissipation of the oily substance (isobutyl

acetaté) which occurred with the passage of time.

3 \.

Example 30 (Preparation of indicator material I1I)



Ex. Pol yester fiber -B*2 45 0. 20 1.38 186.0 20
(supplied by Kuraray Co., Ltd.) 1.3 d, 5 mMm 50 parts
Heat - fusi bl e fi ber . 0. 93 (NBF- E, supplied
by Dai wabo) 2.0d, 5 nm 50 parts Ex. Acrylic fiber
(supplied 45 0.50 1.15 gg48.1 21 by M tsubi shi Rayon
Co. , Ltd.) - 0.1d, 3 m”Mm 70 parts Heat - fusi bl e fi ber

0. 93 (NBF- E, supplied by Dai wabo) 2.0 d, 5 mm 30 parts
Ex. Acrylic fiber (supplied 50 0. 40 1.15 77.4 18 by
M t subi shi Rayon Co., A non-wo¥en fabric aB. & dupfomin wéf prepsred from
Heat - f usi bl e |ied

by

Dai

Véﬂé)%)%rrts by weié;lbd: af an %ry&écpfa}?gg (9 S?I’lpplied gﬁié%ﬁ}

*2: The sane Regm g as Lidks, i hade 3 andpbded 150 parts by weight of a
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heat-fusible fiber (NBF-E, supplied by Daiwabo, 3d, 5 mm) by
a wet paper making method using a cylinder paper machine. The
prepared non-woven fabric had a basis weight of 50 g/m’ and
a density of 0.3 g/cm’.

About a half of the surface of the above non-woven
fabric was pressed with a press roll to increase the density
of that portion, whereby a high-density portion and a
low-density portion were formed in the non-woven fabric. The
high-densityportion formed by the above pressing had a density
of 0.5 g/cm® and the low-density portion (portion not pressed)
had a density of 0.3 g/cm®. The non-woven fabric showed the
original color of white.

A resin layer was formed on one surface of the above
non-woven fabric in the same manner as in Example 1-. Fig. 1
shows-a perspective view of a non-woven fabric-resin laminate
1 obtained above. In said Figure, the non-woven fabric-resin
laminate 1 was formed of the resin layer 2 and the non-woven
fabric 3, and the non-woven fabric 3 had the high-density
portion 3a and the low-density portion 3b.

The non-woven fabric 3 of the above-prepared
non-woven fabric-resin laminate 1 was impregnated with
isobutyl acetate in the same manner as in Example 1 to give
an indicator material II. Fig. 2 shows a perspective'view of
"the indicator material II. In the indicator material 11 in
Fig. 2, the non-woven fabric 3 had a high-density portion 3c
and a low-density portion 3d both impregnated with the oily
substance. Through both the high-density portion 3c and the
low-density portion 3d, the deep blue color of the resin layer

2 could be visually recognizéd from the side of the non-woven

e



Table 5 Fi bers and their amobunts Basis Density Den-

Non-woven for non-woven fabric wei ght of non- sity fabric
g/nerr] woven of space

fabric fi ber volune I .. > 3 g/cnerr]
g/cnerr] (cnferr]/nferr]) Ex. - Polygester fiber- :

0. 20 1.38 186.0 23 (supplied by Teijin Ltd.) 1.5
d, 5 mm 50 parts Heat - fusi bl e fi ber

0.93 (NBF- E, supplied by Dai wabo) 2.0d, 5 nm 50
parts Ex. Afebrriic. Bi B&r a( suppbirsd 50 0. aéﬁ 1 15 135 ?
24 by M tsubishi Ray 1 arts
Heat - f usi bl € fiber ﬂﬂegothe above 1ﬁagcgtor nt?tgefla w?rN BBl i ed
by Dai wdthoy horizonB8allg, ih ampoddf), prd S ow-densiMat pba-Ptlbw Bd(bBKP)
1.50

1.15 228. 2%§§an°nbV°MFPs§BF IICéa%gﬁgé%auggghegeeEtggye to bluﬁoﬁ%gh 3

mm 9 parts the didefiphkitdéohi ber th&UQBbbﬁﬂyl acetate, while the hidhld

M t subi shi Rayon Co. Ltd 3.0 d, an 41 parts
%at f35| bl e ]dpgéllty portion 3c of th)e non-wovengfghric 3 keptnBR- ghowipgl i ed
by deep blue, as shown in Fig. 3. When the indicator material-

was allowed to stand further, the low-density por_tion 3d of
the non-woven fabric 3 altered from blue to light blue, and
on the other hand, the high-density pértion 3c of the non-woven
fabric 3 altered from deep blue to blue. When the indicator
.material was further allowed to stand, the low-density portion
3d of the non-woven fabric 3 altered from light blue to 'white,
and the dissipation of the isobutyl acetate from that portion
‘nearly came to and end. On the other hand, the high-density
portion 3c of the non-woven fabric 3 altered fromblue to light
blue. When the aroma of the isobutyl acetate disappeared at
a final step, the éolor of entire surface of the non-woven
fabric 3 altered to the original color of white.

Further, when the indicator material 11 was slantly
placed or suspended.perpendicularly, it was found that the
color change of the high-density portion 3c and the color
change of the low-density portion 3d took place one after the
other as described above.

As described above, in the above indicator material
11, the stepwise color change from blue to white through light
blue took place in a left half and a right half of the non-woven
fabric 3 one after the other, so that the degrees of color
changes could be confirmed on the basis of comparisons, and
the degree of dissipation of the oily substance (isobutyl
acetate) couldbe clearly shown. Further, the above indicator

material 11 could be set regardless of a setting site and a



Dai wabo) 3.0d, 5 M 50 parts Ex. = Exanple
*3: The sanme neaning as that in note to Table 1.

52 Tabl e 5 (continued) Fi bers and their
anounts Basis Density = Den- Non- woven for non-woven fabric

wei ght of non- Sity fabric 60 : g/nferr]
woven of space fabric
fi ber volune g/cnierr]

g/cnerr] Ex. Acrylic fiber (supplled 30 0. 09 1.15

304.5 26 bysertingirethadyon Co. Ltd.) 1.0 d, 3 nmm 50
parts Heat - fusi bl e fi ber 0.93

(NBF-E, supplied by Dai wabo) 3.0d, 5 M 50 parts Ex. _
Pol yester fi Bx¢amp¥® 31 (Prepdration 6EJihdlcaﬂoﬂamate35514127 (supplied
by Kuraray

Heat - f usi bl e fiberco ATno&—woven f&%ric re514?P 1na%e was prepared in
the same manner as in Example 30, and then, by an offset printing
method, a print portion of characters of “Replace” was formed
on the high-density portion of the non-woven fabric
constituting the above non-woven fabric-resin laminate in a
light blue color which was similar to, but had a lower intensity
than, the color of the resin layer. And, a print portion of
characters of “in use” was formed on the low-density portion
in a deep blue color by an offset printing method. Then, the
above non-woven fabric was impregnated with isobutyl acetate
in the same manner as in Example 1 to give an indicator material
IT. |

At a stage where the impregnation with isobutyl
acetate was completed, the above-prepared indicator material
IT was in a state in which the deep blue color of the resin
layer was clearly visually recognizable from the non-woven
fabric layer side, the characters of “in use” were not visually
recognizable since they were of a color similar to that of
the resin layer, and further, the characters of “Replac_:e” were
not visually recognizable, either, since they were in light
blue. When the indicator material II was horizontally placed
in a room, the low-density portion of the non-woven fabric
altered from deep blue to blue with the dissipation of the
isobutyl acetate, and the characters of “In use” became
recognizable. At this stage, the high-density portion of the
non-woven fabric kept on showing a deep blue color, and the
characters of “Replace” were in a state in which they were
not visually recognized. Then, when a time further passed,

the low-density portion of the non-woven fabric altered from



(NBF-E,. supplied by Dai wabo) 2.0 d;, 51 mm 50 parts

*Produced by dry nethod. _ Ex. = Exanple *2: The sane
meaning as that in note to Table 1.

- 53 _ - Table 6 Fi bers and their
anounts Basis Density Den- Non- woven for non-woven fabric
wei ght of non- sity fabric g/ nerr]
woven of space : fabric
fi ber volune . . . g/lcnferr]
g/crerr] bdnpeke] LaphEr pjuepcand pbeyhighrrpepityupprréan ofsghe
8' 20 4 3 rlrm 15§8n5§€’t§2ﬁ fbric %g%%%s'f?gﬁlgﬂ?éigleﬂ?ﬂe% blue. At thfsktage,
0.93 ( KBE- Ehasappkiredoffy “ReplacePaiwemboytill in a Stote, if whicho
parts EX. Acrylic fiber, (suppljed 50 . . ' 118.6
29 by M tsﬁh&h?“%‘éy%ﬂt &J...’,E)l?aify recoc?nlzed. TheQ:e%QEter, &Jh%g a tlmg

further passed, the low-density portion of the non-woven
fabric altered from light blue to white, the original color
of the non-woven fabric, and on the other hand, the high-
density portion of the non-woven fabric altered from blue to
light blue. Then, when the isobutyl acetate disappeared at
a final step, the'color of entire surface of the non-woven
fabric altered to white, the original color of the non.—woven
fabric so that the characters of “In use” in light blue and
the characters of “Replace” in deep blue came into a state
where they were recognizable.

Further, when the indicator material II was slantly
placed or perpendicularly suspended', it was found that the
color change of the high-density portion and the color change
of the low-density portion took place one after the other as
described above. |

As described above, in the above indicator material
II, the stepwise color change from blue to white through light
blue took place in a left half and a right half of the non-woven
fabric one after the other, so that the degrees of color changes
could be confirmed on the basis of comparisons, and the degree
of dissipation of the oily substance (isobutyl acetate) could
be clearly shown. Further, since the characters of “Replace”
were not shown before the effect of the aromatic agent
(isobutyl acetate) lost its effect, the exchange time can be
clearly recognized. Further, the above indicator material IT

could be set regardless of a setting site and a setting method.

Example 32 (Preparation of indicator material II)



Ltd.) 0.5d, 3 mm 50 parts Heat - f usi bl e fi ber

0.93 (NBF-E, supplied by Dai wabo) 3.0d, 5 mm 50
parts CEx. Acrylic fiber (supplied 40 0.15 1.15 228.2 5
by M tsubi shi Rayon Co., - Ltd.) . 3.0d, 3 mm 80 parts _
Heat-fusi bl e fiber _ 62 0.93 (NBF-E; supplied
by Dai wabo) 3.0d, 5 M 20 parts Ex. =

Exanpl e, CEx. = Conparative Exanple , _ : _

54 Tabl e 6 (continued) Fi bers and their

anounts Basis DensiAylon-mmven febrivwwesin lamihatenaaswpyepatalrin
W?in?gr] of Q}%%Eame ma}/rbqeit gg 1nsFF‘)Jéaxaple 30, and then, by an offset prir%/:in&r]
?abri c fi hﬁéthd@} WPrint portion of characters of “Replace” wasgféf'ﬁéar]
g/cn{err] 1. 38‘g n\i, rzrl.bgnljlecriellm51ty portl:DJC.)cl)rXngtfetr:hLI gglrl ;vgvgn fabric
. constituting the above non-woven fabric-resin laminate in a
light blue color. And, a print portion of characters of “in
use” was formed on the low-density portion in a white color
by anoffset printingmethod. Then, the above non-woven fabric
was impregnated with isobutyl acetate in the same manner as
in Example 1 to give an indicator material II.

In the above-prepared indicator material II, at a
stage where the impregnation with isobutyl acetate was
completed, the deep blue color of the resin layer was clearly
visually recognizable from the non-woven fabric layer side,
the characters of “in use” were Visually recognizable since
they were in whtie. Further, the characters of “Replace” were
not visually recognizable, since theywere in light blue. When
the indicator material II was horizontally placed in a room,
the low-density portion of the non-woven fabric altered from
deep blue to blue with the dissipation of the isobutyl acetate.
At this stage, the characters of “In use” were also in a.
recognizable state. On the other hand, the high-density
portion of the non-woven fabric kept on showing a deep blue
color, and the characters of “Replace” were in a state in which
they were not visually recognized. Then, when a time further
passed, the low-density portion of the non-woven fabric
altered from blue to light blue, and the high-density portion
of the non-woven fabric altered from deep blue to blue. At

| this stage, the characters of “Replace” were still in a state
in which they were not visually recognized. Thereafter, when
a time further passed, the low~density portion of the non;woven

fabric altered from light blue to white, so that the characters



6 (supplied by Kuraray Co., Ltd.) 3.0d, 5mM 70 parts

Heat - f usi bl e

fiber 0.93 (NBF-E, supplied by

Dai wabo) 3.0d, 5 m 30 parts CEx. Acrylic fiber (supplied 50
0.33 1.15 103.4 7 by M tsubishi Rayon Co., Ltd.)

0.1 d, 3 nm 50 parts Heat - f usi bl e é8ber '

0.93 (NBF-E, supplied by Dai wabo) 2.0d, 5 M 50 parts
*No resin | ayer was formed. CEx. No support of non-moven 8 fabric
was provided, and a resin |ayer al one was o use The resin

anount was
*2: The sane
55

of “Zgj useedresane gpﬁgmpherable. Orepthe Qﬁ?ﬁ)@r@ﬁm&e B&npl e
A28ALAEN8S t Y rt b8E & HPndAIEvén fabric altered fromblue

to light blue. Then, when the isobutyl acetate disappeared
at a final step, the color of entire surface of the non-woven
fabric altered to white, énd.the characters of “Replace” came
into a state where they were recognizable.

Further, when the ihdicatdr material IT was slantly
placed or perpendicularly suspended, it was found that the
color change of the high-density portion and the color change
of the low-density portion took place one after the other as
described above. |

As described above, in the above indicator material
I1I, the stepwise color change from blue to whité through light
blue took place in a left half and a right half of the non-woven
fabric. one after the other, so that the degrees of color changes
could be confirmed on the basis of comparisons, and the degree
of dissipation of the oily substancé (isobufyl acetate) could
be clearly shown. Further, since the characters of “Replace”
were not shown before the effect of the aromatic agent
(isobutyl acetate) lost its effect, and since the characters
of “In use” disappeared when the aromatic agent (isobutyl
acetate) lost its effect, the exchange time could be cleatly
shown. Further, the above indicator material II could be set

regardless of a setting sité and a setting method.

Example 33 (Preparation of indicator material II)

A non-woven fabric as a support was prepared from
50 parts by weight of an acrylic resin (supplied by Mitsubishi
Rayon Co., Ltd., 2 d, 3 mm) and 50 parts by weight of a
heat-fusible fiber (NBF-E, supplied by Daiwabo, 3d, 5 mm) by
a wet paper making method using an inclined paplelr machine.

The prepared non-woven fabric had a basis weight of 50 g/m?



The indicator materials of Exanples 17 to 29 and Conparative Exanples 5 to
8 shown in Table 4, 5 or 6 were determ ned or evaluated for visibility of
resin, capability of masking resin, capability of shifting in show ng and
capacity to support oily substance, and Table 7 shows the results. Those
found in the determ nation or evaluationeaf the above characteristics are
shown in the colum of Renarks.

56 Table 7 Vi si - Capa- ’
Capa- Capacity Remar ks , bilityof bilityof bilityof to hold
resin nmagRichg demsifty of Ooily @/cm’. | ayer resin in |
subst ance b r \pd f e ab Aon- A

A A Ex. 18 Rboyt a &YF of the 29 f@l%eEé e 3bqve Ron-woven '\

B Afabric waB pxes86d with a\press rolB to increage the densHtBx. 21
A A A_.. A Shgqrter than a ..

desired ti rre°f that portion, whereby a hlgch daenél@y portion and a, ength of

di ssi pati on BEow-32nsity pArtion werd formed in thhe non-wovln fabric. The
high-density portion formed by the above pressinghad a density
of 0.3 g/cm® and the low-density portion (portion not pressed)
had a density of 0.1 g/cm®. The non-woven fabric shbwed the
original color of white.

' A resin layer was formed on one surface of the above
non-woven fabric in the same manner as in Example 1 to prepare
a non-woven fabric-resin laminate. Then, the non-woven
fabric of the non-woven fabric-resin laminate was impregnated
with isobutyl acetate in the same manner as in Example 1 to
give an indicator mai:erial II.

The above-obtained indicator material II was
determined or evaluated for performances as an indicator
material to show that, like the indicator material IT obtained
in Example 30, it could be set regardless of a setting site
and a setting method and that it could clearly show not only
the time of expiration of the oily substance (isobutyl acetate)
but also the degree of dissipation of the oily substance
(isobutyl acetate) with the passage of time.

Example 34 (Preparation of indicator material II)

A non-woven fabric-resin laminate was prepared in
the same manner as in Example 33, and then, the non-woven fabric
of the non-woven fabric-resin laminate was impregnated with
empent;hrin which was a liquid mothproofing agent (oily
mothproofing agent volatile at room temperature) in the same

- manner as in Example 1, to give an indicator material II.

The above~obtained indicator material II was



Ex. 23 C B C B Ex. 24 C A
C A Ex. 25 A C C C Ex. 26 A
C C D Ex. 27 - A C D D

As conpared with

non-woven fabric 65

prepared by wet .
nmet hod, the formation
was poor, .and the

eval uati on determinéd or evaluated for performances as an 1nd19§FP§d. Ex .

28 A materidl to show tHat, like tMe indicatItomhfErLLiENdbbtained
di ssi pation was ) _ ] _
confirmed by in Example 30, it could be set regardless of a setting site
di sappear ance
enpent hrin.
Tabl e 7 (cont theetlime of expiraVien-of th€apaly subk#&nce_(eﬁ@pm¢b$ﬁp) Eﬁﬂp{ks
bilityof bilityof bjlityof to Eold . . __regi maski n hifting oily
| ayer resiﬁxso ?he d¥gregu8 tgﬁéglpatlon 52 the 01iy sgbs%ance
(empenthrin) with the passage of time.

aRli a setting method and that it could clearly show not only

Example 35

A non-woven fabric as a support was prepared from
50 parts by weight of an acrylic resin (supplied by Mitsubishi
Rayon Co., Ltd., 3 d, 3 mm) and 50 parts by weight of a
heat—fusibie fiber (NBF-E, supplied by Daiwabo, 3d, 5 mm) in
the same manner as in Example 33. The prepared non-woven -
fabric had a basis weight of 50 g/m’. _

The portion, which was nearly a central portion of
the non-woven fabric when viewed from the above, was circularly
and perpendicularly pressed to increase the density of that
portion, whereby a high-density portion and a low-density
portion were formed in the non-woven fabric. The high-density
portipn formed by the above pressing had a deasity of 0.3 g/cm?®
and the low-density portion (portion not pressed) had a density
of 0.09 g/cm®. The non-woven fabric showed the original color

.of white.

A resin layer was formed on one surface of the above
non-woven fabric in the same manner as in Example 1 to prepare
a non-woven fabric-resin laminate. Then, the non-woven
fabric of the non-woven fabric-resin laﬁinate was impregnated
with 100 g/m? of a thyme o0il (one oily mothproofing agent) as
an oily substance volatile at room temperature in the same
manner as in Example 1 to give an indicator material II.

As shown in Fig. 4, in the above indicator material



| ayer show ng Ex. 29 . A A A A The end of

di ssi pation was confirmed by
di sappear ance of: ' show ng of
di ssi pating based on the

di sappear ance of ' "~ 66 ' : enpent hrin.
CEx. 5 A D D E CEx. 6 A D D

E CEx. 7 E E E A Since no resin

| ayer was formed, there

was no col or 15, the non- vtqwgga%g: 1§ had the high-density pgrtion 16ap

Coul d not begng the 1ow-den51ty %ortlon 16b both impregnated wiPRI@Ma44¢ W th
enpent hrin. ove I ndicator nmaterials | obtained in

Exanpl es  17subskenceul dﬂb© hth@g@-’BﬁtEsBObtlgnsbﬁ@l a§ theenandwaventti ng
PﬁgggdithL; 5£¥ﬁ§?%§h£?6&§ﬁ Eﬁf earF@’!':mh""BgI;1 ggg%%p%%£%?ﬁ§%s§lpatlon
of the oily thbshaghedémsnb:alndrtmeﬂ&tuasvﬂfuaztteltwralréd' wntthe keentasdage
of time. portion of the non-woven fabric 16 when viewed from above.
On the other hand, the low-density portion 16b of the non-woven
fabric 16 was located around the high-density portion 1l6a,
and the low-density portion 16b surrounded the high-density
portion 16a. Through both the high~density portion 16a and
the low-density portion 16b, the deep blue color of the resin
layer 17 formed on one surface of the non-woven fabric 16 could
be clearly visually recognized from the side of the non-woven
fabric 16 as a support.
In the above indicator material 15, the thYme oil
{(not shown in Fig. 4) used for the impregnation of the non-woven
fabric 16 were dissipated from both the high—density portion
16a and the low-density portion 16b, while the thyme 0il with
which the low-density portion 16b had been impregnated shifted
into the high-density portion 16a spontaneously and
effectively with the dissipation of the thyme oil from the
high-density portion 16a. Therefore, when the observation
was made toward the resin layer 17 side from the non-woven
fabric 16 side, the high-density portion 16a was visually
recognized in deep blue for a long period of time. Further,
even after the low-density portion 16b became visually
recognized in white after the thyme oil in the low-density
- portion 16b disappéared (although the color of the resin layer
17 was visually recognized in a light color), the high-density
portion 16a was visually recognized in deep blue, while the
high-density portion 16a rapidly altered to white.
It was found that the color change of the high-



Exanpl e 30 (Preparation of indicator material 11)

A non-woven fabric as a support was prepared from50 parts
by wei ght of an acrylic fiber (supplied by Mtsubishi Rayon Co., Ltd., 0.5
d, 3 mm and 50 parts by weight of a heat-fusible fiber (NBF-E, supplied by
Dai wabo, 3d, 5 mm) by a. wet paper nmaki ngavethod using a cylinder paper
machi ne. The prepared non-woven fabric had a basis weight of 50 g/nferr]
and a density of 0.3 g/cnferr]. About a half of the surface of
t he above non-woven fabric was pressed with a press roll to_increase the

density of t nﬁi‘&ﬂt R%ftl‘\ﬁﬁ’erl@lﬁya&thBﬁ GRHRT 15PIRIE |V EiRd 1@WERNGt ty

portion were '1%b“8 RYr Y eRel APELE thd1Sth d bed ab
hi gh- densi t ypo gotFltgabovepreessilinghadadenselrt isofesoc%l g? r?{grvre] and

the | ow denS|aWerpr ttqhmamm nndmcnbprgﬁm@l hawas hlensientaklyplaced,

g/cnferr] T v ﬁng or 0f

A resin Iayergfavars}gfrlg)\r,i?l on on ace o]’f%i]&a asg?én&negin V\DW\E}GHW? %rl cin

t he sane mannaidiasator maaeplielllS ﬁag pe]r;ﬂmiwxﬂarﬂssaaspended; howefver,
non-woven fabric-resin_ | am nate 1 t.ai ned oV e, the

non- woven falﬂ"?‘{d]ree%l‘# It}fﬁ e 1 %Ttﬁ%m@:q’t}fl“% rﬁslnjr)eﬁ %‘ggfr" SWMRY t he
non-woven fakdstienk. and t he non-woven fabric 3 had the high-density portion

3a and the lowdensity portion_3b. | . The non-woven fabric 3 of_ the
above- prepar ed non- wovei fthsy pbovesindigatast Baterdali hpr ditdasnge 1t

i sobutyl acetadfo) RhhigeS{Th TRANG s 5o 1 WPt Re bil1Y Shi¥Stance (thyme
0il) differed to a great extent between the high-density

portion 16a and the low-density portion 16b as described above,
and the indicator material 15 could more clearly show the
degree of the oily substance (thyme oil). Further, the
indicator material 15 could be used regardless of a setting
site and a setting method.

As explained in detail in Examples and Comparative
Examples, the indicator material I and the indicator material
1I of the present invention can clearly show not only the time
of expiration of the oily substance but also the degree of
dissipation of the oily substance which occurs with the passage
of time, regardless of a setting site and a setting method.

Further, the indicator material using, as a support,
the non-woven fabric containing a fine-denier fiber having
a _size of 2 denier or less can contain a relatively large amount

of the oily substance.



an indicator material Il. Fig. 2 shows a perspective view of the indicator
mat eri al In the indicator material 11 in Fig. 2, the non-wven fabric 3
had a h Hm[rwi m& mﬂmon 3c and a lowdensity portion 3d both inpregnated
with th Through both the high-density portion 3c and the

| ow-density portlon ’3d’ the deep blue colgg of the resin layer 2 could be
visual ly recogni zed fromthe side of the non-woven

59 fabric 3 as a support. When the above indicator material 11
was all owed to stand horizontally in a room the |owdensity portion 3d of
t he non-woven fabric 3 altered from dedg-®mIMNR to blue with the dissipation
of the isobutyl acetate, while the high- density portion 3c of the

non-woven fabric 3 kept on show ng deep blue, as shown in Fig. 3. \Wen the
i ndi cator matkeri al was 2 limnddators mateé riialt beepatree bgwfdemsngyapmﬁmn 3d

of the non- ven fg]brvl c 3 altered frogwﬁbl ue é,ght bl u and on e ot her
hand, the hi at&“&o?ﬁ“o‘f#?@ BRT ¥%ﬁ”i\%\} C?%\BF? Of QRLSHHEITDm
deep blue to d)fu;e suiisor t NEo ekl Cof od ik Qb Pén WBSLF L& t BeRt Al hoMgdat O
stand, the |lowdensity portlon 3d of the non-woven fabric 3 altered from

light blue tofiftgtenism fikerdhavipndta 6d z6f of e depdlt 9T lass and having hat

portion nearly 16 Bek® er tion
3¢ of the non:woven f a%??gvgn%ﬁ%gy] %ofrh bl%lg@'?gnpl bﬁ Jyl#{? gﬁs\hé%y?cﬁﬁ
aroma of the W%@b@@lobh%t%mmp‘é@l@tﬂh@ at f roem temperah‘ereo«bnr of

CRUL e SurTacknSied B AR ke ABLL0LRH 1R LA, L aBlpcpll

observed.fronlthe support side is shifted from a visible state

to a support-masked state by the dissipation of the oily
substance which occurs with the passage of time.

2. The indicator material of claim 1, wherein the
non-woven fabric as a support contains 9 to 100 % by weight
of the fine-denier fiber having a size of 2 denier or less.
3. The indicator material of claim 1, wherein the
non-woven fabric as a support contains 20 to 100 % by weight
of the fine-denier fiber having a size of 2 denier or léss.
4. The indicator material of claim 1, wherein the
non-woven fabric as a support contains a fine-denier fiber
having a size of 1 denier or less. |

5. The indicator material of claim 1, wherein the
non—woven.fabric as a support has a densityof 0.1 to 0.5 g/cm3.
6. The indicator material of claim 1, wherein the
non-woven fabric as a support has a non-woven fabrlc space
volume of at least 50 cm®/m? '

7. The indicator material of claim 1, whefein the

non-woven fabric as a support is a non-woven fabric Prepared
by a wet paper making method.

8. The indicator material of claim 1, wherein the

non-woven fabric as a support contains a heat-fusible fiber.

9, The indicator material of claim 1, wherein the resin
This Sheet Has Been Repl
RN T e e e |

LACED




pl aced or suspended perpendicularly, it was found that the col or change of
the high-density portion 3c and the col or change of the | owdensity portion
3d took t he ot her as descri bed above. As

descri bunlmmllﬂ"" lmtlﬁ“ above indicator material 11, the stepw se col or
change ffonfbllue™o’white through |ight Mue took place in a left half and
a right half of the non-woven fabric 3 one after the other, so that the
degrees of col or changes could be confirmed on the basis of conparisons,

and the degree of dissipation_of the oi]ly substance (isobutyl acetate)
coul d be ci edrd¥e%Asvih thetPeRdAs LR bl £ord TN S fritiditiese 18 Pagihly be

set regardl essy QfhA SetddNGsdte and a
60 setting nethod. Exanpl e 31 (Preparation of indicator nmaterial I1)

A non-woven flbric-resiThe dndhaabonamaterdsdr ef alpimhd, syaredanbhe resim
Exanpl e 30, It t d eI

char acter s of ot ns, ¥ Ak od Bal AR P e thuRdd Hy B ol il
non-woven f abmetthaxbnsti tuti ng the above non-woven fabric-resin lam nate in
a light blue | or- whi was simJlar t hut, h l.ower i ntensity.than,

t he col or of ﬁi‘e resi _nCllq-éeyéﬁ’n.d%L ,oranli?r'erﬁla[}orof?iéﬁa@%m@ﬂarwglcerée@ Sin
use" was for natdide tde naregrdeilshhy qastimn portacteshokiing tol the RFf Rt

of fset printing nethod. Then, the abaove non-woven fabric was _ippregnated
wi th i sobut ylo5&Biere ofndisRlrartoneinkhe &d Ly seRahprees W 4@ féﬁ-'med

i ndi cator matgyiflsurface opposite to a surface provided with the resin

layer in the non-woven fabric as a support, in a color which
has a low intensify than, and is similar to, a colored portion
of the resin layer.

12. The indicator material of claim 1, wherein the
indicator material has a print portion showing to the effect
of dissipating, which is formed on a surface opposite to a
surface provided with the resin layer in the non-woven fabric,
in a color similar to a color of the non-woven fabric.

13. The indicator material of claim1, 11 or 12, wherein
the oily substance is an oily mothproofing agenteinsecticide
volatile at room temperature or increased temperature.

14. The indicator material of claim 13, wherein the
0oily mothproofing agenteinsecticide is an evaporable
pyrethroid—contaihing insecticide.

15. An indicator material prepared by forming a resin
layer having a surface parfly or wholly colored on one surface
of a support formed of a non-woven fabric having a partly
altered density and'having a low refractive index to light,
and impregnating the support with an oily substance volatile
at room temperature or increased temperature, characterized
in that the resin layer observed from the support side is
shifted from a visible state to a support-masked state by the

dissipation of the oily substance which occurs with the passage



1. a-stage where the inpregnation with isobutyl acetate was

At
conpl e _ -prepared indicator material Il was in a state in which
t he de E m - Wfﬂi‘the resin |layer was clearly visually recogni zabl e
fromt ! s ic layer side, the characters of "in use" were not

visual |y recogni zabl e since they were of @pcolor simlar to that of the
resin layer, and further, the characters of "Replace" were not visually
recogni zabl e, either, since they were in |light blue. Wen the indicator
material Il was horizontally placed in a room the |owdensity portion of
the non-woverP¥ abtR- altered from deep blue to blue with the dissipation of
the isobutyl etate, thgs o sct | L i pe i zabl e.
At this stage,ﬁét he hi gﬁi-r}g%nis}iﬁ%y poé?jfiﬁl@%ﬁ?%e&lgﬁf%@eﬁggg‘%lﬁfgggggp% on
showi ng a deepr®tien dnoing andealed ictednadtighs dehsiRapliacsirmourded hysaat e

in which th ' I ized., Th wh ti f .
et o B LA LY oL SR TS0y R Sk TR i
61 bl ue t casighsutport.and the high-density portion of the

non- wovenf abrj.cal t er edf .ondeepbl uet obl ue. , Arthi sstage, the characters of
"Repl ace" merLfStill iri%?s% %F?FPEWW%FP?%@% %Er%{%bw Psudrereiacblyni zed.

Thereafter, whem-wovenerilrideds passefpotfieis our eRSIbYeROE LA Ohatilg
non-woven fabric altered fromlight blue to white, the original co?or of

the non-wover? {RBRTFLY 2hEeBedi fensthyrohbadned heyhPantlieRERs5ipgr & on of
the non-wovemdbpbibfer! FL5LH FROPIRLUS éﬁbstantially uniform density.

18. The indicator material of claim 15, wherein the

non-woven fabric as a support contains a fine-denier fiber
having a size of 2 denier or less.

19, The indicator material 6f claim 15, wherein the
non-woven fabric as a support contains 9 to 100 % by weight
of a fine-denier fiber having a size of 2 denier or less.
20. The indicator material of claim 15, wherein the
non-woven fabric as a support contains 20 to 100 % by weight
of a fine-denier fiber having a size of 2 denier or less.
21. The indicator material of claim 15, wherein the
non-woven fabric as a support contains a fine-denier fiber
having a size of 1 denier or less.

22. The indicator material of claim 15, wherein the
non-woven fabric as a support contains a heat-fusible fiber.
23. The indicator materiai of claim 15, wherein the
non-woven fabric as a support is a non-woven fabric obtained
by partly altering a density of a non-woven fabric prepared'
by a wet paper making method.

24, The indicator material of claim 15, wherein the
resin layer is a thermoplastic resin coating partly or wholly
colored.

25, - The indicator material of claim 15, wherein the

- resin layer has a surface partly or wholly colored by aprinting



l'i ght blue. Then, when the isobutyl acetate disappeared at a final step,
the c ' igyr f ace of the non-woven fabric altered to white, the
origi xunllljmlu)mﬂ)ullﬂm“mn-mven fabric so that the characters of_"I n use"
in light Blue &hdSthé characters of "Replace” in deep blue cane into a
state where they were recogni zabl e. 71 Further, when the indicator
material Il was slantly placed or perpendicularly suspended, it was found
that the color change of the high-density portion and the color change of
the | owdensigarmpaition took place one after the other as described above.

As described above, in the above indicator material II, the stepw se col or
change from B@e to whilthe ﬂ-hdéqghorilgﬁrﬂtebiajb otfoolka{binalﬂa, whexeliaf & prlnft and

i ght hal f f [ so, t hat
gegjlrges o? co‘?{)réc a%g%gig%‘efga eécecofn equtrrg on ?rgio?agllgsi')?agbﬂﬂa‘?%gg’r%,
and the degr emlcy sdbstapa@mfoi:méde:mallmghmﬁme“m@ bosfﬁbu%}dnl acRirFRde t
ld b I Furt he since t racters o ep ace" were no
chown bef or o SRRPSHRG G SRS M AR AL {1 SOtRAe L dee) rodha
effect, the exabangeed ifEbrGa) ke aCkappbyt, €6A08 &6tor R M mad e 1

I ndi cator materlal J1 could be set regardless of a setting site an a
setting met holdt en%?a}frﬂzll@%za@ﬂ'éﬁaﬁéméﬁrﬁor ndi eal oredrerartion |af the
62 redimoywaven fabric-resin |amnate was prepared in the sane
manner as in Exanple"30, and then, by an offset printing

27. The indicator material of claim 15, wherein a print

portionshow1ngtx>theeffectofthe011ysubstanced1331pat1ng
is formed on a surface opposite to a surface provided with
the resin layer in the non-woven fabric, in a color which has
a higher intensity than or an intensity equivalent to, énd
is similar to, a colored portion of the resin layer, or in
a color similar to the non—wdven fabric.

28. The indicator material of claim 27; wherein the
print portion showing to the effect of the oily substance
dissipating is formed on a low—density portion on a surface
opposite to a surface provided with the resin layer in the
non—Woven fabric as a support.

29, The indicatormaterial of claim 15,-26 or 27, wherein
-the oily substance is an oily mothproofing agenteinsecticide
volatile at room temperature or increased temperature.

30. The indicator material of claim 29, wherein the
0ily mothproofing agent01nsect1c1de is an evaporable
pyrethr01d—conta1n1ng insecticide.

31. A non-woven fabric for an 1ndicator material, which
contains a fine-denier fiber having a size of 2 denier or less.
32. A non-woven fabric for an indicator ﬁateriél, which
has a partly altered density.
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met hod, a print portion of characters of "Replace" was fornmed on the

hi gh-density portion of the non-woven fabric constituting the-above
non-woven fabric-resin lamnate in a light blue color. And, a print
portion of characters of "in use" was fornmed on the | owdensity portion in
a white color by an offset printing nethot?2 Then, the above non-woven
fabric was inpregnated with i sobutyl acetate in the sanme manner as in
Exanple 1 to give an indicator material I1. In the above- prepared
indicator material |11, at a stage where the inpregnation with isobutyl
acetate was conpleted, the deep blue cAP8FREST the resin layer was clearly
visual ly recogni zable fromthe non-woven fabric |ayer side, the characters
of "in use" were visually recogni zabl e since they were in whtie. Further,
the characters of "ReplBeebreseatrigtventsiag iy aonsegmedapl eh agi dieHagr wer e
in light blue, he .i pdi r..mater] I : ' t in a
room the | oﬂ%%gg?% Vgl&r |%%%%)%atlt%dﬁﬁo§ﬁ?kn \Lfgﬁ%z:ﬁr :a{:é gﬁ@e?’égép%%ﬁg%p
blue to blue wfthhibe dhesspaface D phevidebuwith axetadin Jdayehilsawinge,

t he characters of "|n use" e also in a recognizaple state.. t he ot her
hand, the higﬁ-H%ﬁEL¥y°50V?$§LYo?ofﬂﬁeﬁoﬁgﬁg%% ' 1%b 'cakggiéghfgh%hf%g a
deep bl ue col ghpsBaflcéhesehasachfr scoive Rephpe@ieNEr Enid GeSdet&nt ) afi ch

t hey were not visually recogni zed. Then, when a time further passed, the-
| ow density pBFem@hiefadent nan-awhvEntyngrl @osrtePed PPERPEPAEIRE 3TSPHE/

bl ue, and the ﬁagnngeﬂ'S%&yuQQat'faf ol {ig NORe WeNEPed abF | g1 dfgdetbd rom
deep blue to % ue. At this stage, the characters of "Replace" were still in
a state in whitbh aiHgyswestance whisladtguresddghi e PaFisaced f dimewreasedti ne

e Basaen A8, KFLLETES' by PREL KO8T \AVBy OV PUELLPELE ahiered
non-woven fabric side from a visible state to a state masked
by the non-woven fabric, the indicator material overcoming
a failure of conventional'indicator materials containing
non-woven fabrics in relatively clearly showing the degree
of the oily substance with the passage of time, by using a
non-woven fabric containing a fine-denier fiber having a size

of 2 denier or less or by using a non-woven fabric having a

partly altered density.



63 = of "In use" becane indeci pherable. On the other hand, the high-density
portion of the non-woven fabric altered: fromblue to |ight blue. Then, when
the isobutyl acetate di sappeared af" a"final ‘st'ep, the color of entire
surface of the non-woven fabric altered to white, and the characters of
"Repl ace" canme into a state where they were recognizable.

Further, when the indicator material 1/ vé&s slantly placed or

~ perpendi cul arly suspended, it was found that the col or change of the

hi gh-density portion and the col or change of the |owdensity portion took

pl ace one after the other as described above. : -As descri bed above,
in the.above indicator material 11 ha st epw seq4col or change fromblue to
white through |ight blue took pIac%F%n]g L haﬂj and a right half of the

non-woven fabric one after the other, so at the degrees of col or changes
could be confirmed on the basis of conparisons, and the degree of

di ssipation of the oily substance (isobutyl acetate) could be clearly
shown. Further, since the characters of "Replace" were not shown before the
effect of the aromatic agent (isobutyl '
the characters of "In use" disappgared W omatic agént (i sobutyl
acetate) lost its effect, the exXCRhange edrl Iy~ shown.
Further, the above indicator materi a oy dl ess of a
setting site and a setting nethod.

material I1) A_hon-wovefy

5} prepared from 50

parts by weight of an acE&ﬂic reg Rayon Co.,
Ltd., 2 d, 3 nm and 50 parts b y ber ( NBF-E,
suppl i ed by Daiwabo,” 3d, 5 nf° usi ng an

i nclined paper machi ne.
50 g/nferr]

The/Pprepared non-wove c had a basis weight of



64 and a density of 0.1 g/cnferr]. " About a half of the surface
of the above non-woven fabric was pressed with a press roll to increase the
density of that portion, whereby a high-density.portion and a | owdensity
portion were forned in the .non-woven fabric. The high-density portion
formed by the above pressing had a density of 0.3 g/cnB and the | owdensity
porti-on (portion not pressed) had.a @eAsgty of 0.1 g/cnferr]. The
non-woven fabric showed the original color of white. A resin

| ayer was fornmed on one surface of the above non-woven fabric in the sane
manner as in Exanple 1 to prepara&Eﬁneﬁ-agren f&ric-resin |l am nate. Then

t he non-woven fabric of the non- en*akdD @-re&n | am nate was i npregnat ed
with isobutyl acetate in the sane manner as in Exanple 1 to give an

i ndi cator material 11. The above-obtai ned indicator material |
was determ ned or evaluated for performanceg._as an indicator material to
show that, |ike the indicator nd%ﬂﬂial |1 Need in Exanple .30, it could
be set regardless of a setting site s Rsi{hod and that it could
clearly show not only the-tinme of exp, AR G 8. bst ance

(1 sobutyl acetate) but al so the degr# ~ K 3 E oi'ly substance
(i sobutyl acetate) with the passage | - " Aeparation of

i ndicator material 11) am nat e was

prepared in the sane ngg&er as & gz#he non-woven fabric




of the non-woven fabric-resin lam nate was inpregnated with enpenthrin
which was a liquid not hproofing agent (oily mothproofing agent volatile at
room tenperature) in the same nmanner -as.in Exanple 1, to give an indicator

material I1. Thé above-obtained indicator material Il was
65 determ ned or eval uated for perfngpgges as an indicator material to
show that, |ike the indicator materi al btained in Exanple 30, it could

be set regardless of .a setting site and a setting nethod and that it could
clearly show not only the tine of expiration of the oily substance
(enpenthrin) but also the degree of dissipation of the oily substance
(enmpenthrin) with the passage of ting. Exanpl e 35 A non-woven
fabric as a support was prepared Ipogiéo arts ggy weight of an acrylic
resin (supplied by M tsubishi d, 3 mm and 50 parts by
wei ght of a heat-fusible fiber (NBF E, supplled by Dai wabo, 3d, 5 nm in
the sanme manner as in Exanple 33. The prepared non-woven fabric ‘had a
basis weight of 50 g/nferr]. . The portion, which was nearly a
central portion of the non-woven fabrlc when viewed fromthe above, was
circularly and perpendic density of that
portlon wher eby a hi gh-

S O Ly} portion forned'by
t he above pressi ng had a , KJ | T

ﬂL\/22




and the | owdensity portion (portion not pressed) h ﬁg R@gﬁ\hﬁisigﬁ 9

g/cnferr]. The non-woven fabric showed the origina
A resin |ayer was forned on one surface of the abovel npn-woven fabrifc {in
the same manner as in Exanple 1 to prepare a non-wov
| am nate. Then, the non-woven fabric of the non-wove i nate
was i npregnated with 100 g/nferr] of a thynme oil (on g
agent) as an oily substance volatile at roomtenperature in the sane ganner
as in Exanple 1 to give an indicator material 11. As shown in

Fig. 4, in thempboaturedhaaing qomen aleanings in the indicator material

66 15, the nen.woven fabric 16 had the, hi,gh-densit ortion 163 _and the
ow dens 1y SoPEl BHETERSBATh 1HPRUIER Al YIE CHEidSp S fatettad. Haee

hi gh- densi t ybpotkseribed ektke non-woven fabric 16 showed a circular form
when viewed from above, and the high-density portion 16 was | ocated nearly

in the central porti onDSPePﬂénﬂd%P%\Fé'!f 186 PE Ebevﬂ%%%é‘aftre&rhaébéve.
On the ot her sBagfl, edd§ AU AENTHEY aBBYEI O11 §68u9s t 5REe R IOMEN Jfrakbibm 16
was | ocated around the hlgh-den3|ty portion 16a, and the |owdensity
portion 16b §6RPBHAJEFStMelRFERadedSHempPer®iunsis e lemhesugirheramphe,
hi gh-density td t ' | by, e
color of t hefngfsnidn a%?@?qfoﬁ%%g%\%%gﬁ? éé??ggéhgg' ﬁ%%%ﬁﬁggggﬁf?ggri c
16 coul d be &beakby 9¢isHalhgeceitobttsedadid orhe helled davhdfich Rgenvynlatide

fabric 16 as,g §BBROE%mperature orlQnEQ%a§QQY%eR$%E%Qh9%.naterial 15, the

thyme oil

" Specific examples of the oily aromatic agents and
the oily deodorants volatile at room temperature or increased
temperature include those containing a component such as
benzaldehyde, a-pinene, geraniol, citronellal, linalool,
limonene, linaly] mentholacetate, amylcinnamic aldehyde,
methyl anthranilate, isoeﬁgenél, allyl caproate, isobutyl
acetate, benzyl acetate['isoamyl salicylate, citral, decyl
aldehyde,.hYdroxycitronellal, isoamyl acetate, or the like,
andplant essential oils having aromatic deodorization effects
such as bitter almond, hinoki o0il, nutmeg oil, geranium oil,
lavender o0il, lime oil, peppermint oil, vetiver oil, sweet
orange oil and thyme oil.

— Specific examples of the oily mothproofing agents
or the oily insecticides volatile at room temperature or
increased temperature mothproofing agents include those
containing a component such as a-pinene, eugenol, thujone,
thymol,hinokitiolfcinnamicaldehyde,carvacrol,orthelike,
evaporabie ﬁyrethroid—containing insecticides such as
empenthrin, allethrin, terallethrin, prallethrin and trans-
fluthrin, andplant essential oils havingmothproofingeffects
such as nutmeg oil, clove Q%éi%%%%i%le%%'
oil, cassia.oil, pimento oil and alpiniaspeclosa oil.

The method of impregnating the non-woven fabric with



{hot- shown in Fig. 4) used for the inpregnation of the rmm_mmf §B§§_Tc 16
were dissipated fromboth the high-density portion 16a} a —~t+reTOW densit y
portion 16b, while the thynme oil with which the | ow dehs}ty, 8‘4§W716
been i npregnated shifted into the high-density portionjl a%@ ntaneous|y
and effectively with the dissipation ofi?ethyrre oi | f ' 1
portion 16a. Therefore, when the observ on was nade tloward the resin

| ayer 17 side fromthe non-woven fabric 16 side, the hilgh—densTTy portion
16a was visually recognized in deep blue for a long period of tine.
Further, evandidatod i ddprdensidan MY Ly 1P deradeLyi sratlingreeogni zed
in white after the thynme oil in the |owdensity portion 16b di sappeared
(al t hough t Red&amwsr 6ff Bhehessi-n Vagnrthe vasatisgabilyrevbghaned in a

l'i ght col or e Jddf- 44 1905 [ ' Vi AR A (e le Tyl | 0, deep
bl ue, whil [ biede h.ﬁt-gg‘égg}u'%%ﬁ?‘?%ﬁn%%é‘i’ " api disy g Sty Shgece i

It was found chat behuvsedl by @inaelgl.aly)fplamiﬂnggi‘n;f\in a rest room, a hall,

67 densi t | on.16a he cal or change of,the Low densit 0 tioh
160 took pl SeiBrehaRi 8% A8 kR A Sract P R LB e R SRR YoteEElSe

i ndi cat or mateeirliyalsukistesity | Zordmld yomhece, agénot vylat aT€daer room

bt pendi cul P ARSI RIoAben IRy SR OB IR GSL 8 | RENGPR iSEsh BV ALESEE Y o

oi I') forneddlacEafe iaXiank- room, a rest Neddi€, aPA4A 1, NdhCahesm8BLEE} 8br 15,
the degree of color change with the dissipation of the oily substance

(thyme the like. When the volatile oily substance is an insecticide
" volatile at an increased temperature, the indicator material

I can be used by combining it with heating means used in an
electrical mosquito preventing device and placing the
combination in a roomn.
In the indicator material I used as described above,
the non-woven fabric impregnated with a sufficient amount of
. the oily substance is substantially transparent, and a color
of the colored portion of the resin layer formed on one surface
of the non-woven fabric can be clearly observed when it is
observed from the non-woven fabric side. However, the
dissipation of the oily substance in the non-woven fabric
occurs in the side opposite to the resin layer side, and the
non-woven fabric gradually becomes non-transparent because
of the dissipation of the oily substance which occurs with
the passage of time. And, the non-woven fabric finally comes
into a non-transparent state. Therefore, the resin layer
Qbserved from the non-woven fabric side gradually shifts from
a visible state to a state masked by the non-woven fabric due
to the dissipation of the oily substance which occurs with
the passage of time. With the above shifting, a color
observable from the non-woven fabric side gradually alters
from the color of -coloreq;iport;;._,gn_,__of. *-.th_e-a r___e?sj;._n layer to the

color of the non-woven falfric itf‘!seﬂ_.',;-f ! That'is, the indicator



bet ween the high-density portﬁgf]MfGQ

escri bed above, and the indicator t'erd al

egree of the oily substance (thyne 0|I).

15 coul d be uggHBstit@ersiieess 1df ApritEd97 ng

: As explained tn detail 1 n Exanpl es and

Corrparatlve Exanpl es the indicajor mat®rial | and the indicator materi al
-of the pres 0N can clearly show not only the time of

expl rati on of the 0|Iy substance but al so the degree of dissi pation of t he

oi |y substance L C

curs wi,th the, assage of
setting si 2 o9 %rgg?gfﬁﬂlﬂ%?hgﬂen 10% &e%r‘%#fgﬁoé he |g’d' cfat
materi al ugtnfs st & l@mos or hbslﬂendmuentlﬁablrime dmngaumlmglmaftung- deni er

[iber havi pg, 8ohee, oL o2 020he 120 LESR, S S0N Filat o5 Ao LN

CLAIMS  lyhjich hasactldlEgiis By €5 wsﬂmﬁésgebyeaprammh@ se@giifg ayer
having a surface partly or wholly colored on one surface of a support

forned of 8ikenaieyERef &Bltté-n(goﬁﬁé?ﬂﬁ’idn@r@ fohereforel iMis&d havi ng a size
of 2 denier or |ess apd; hay Egaé&o £ Sue{)g‘ite's\é?xt' ﬂﬂ@én&?oh'@é"bm@&@e

i npregnating the support wt ance volatile at room
t enper at ur ancindica eax gk tesripdr which, cahareanky Aadliicatehnetiomly &ien | ayer

time of expiration of the oily substance but also the degree

oil), differed tgﬁﬂmﬁw&mesﬂﬁﬂlt

‘t he | ow densi tly o6 JOEL:

15 coul d nore élt‘-%ﬁiﬁaopg yh

Further, the i ridal
site and a set

_dc

of dissipation of the oily substance which occurs with the
passage of time, regardless of a setting site and a setting
method.

DISC-LOSUR.E‘. OF THE INVENTION
The indicator material for achievirig the above
provided

object, provided by the present invention, is pEepazed by
forming a resin layer having a surface partly or wholly colored
on one surface of a support formed of a non-woven fabric
containing a fine-denier fiber having a size of 2 denier or
lessN@S@'a%lg%tThal‘%:7.:g refractive index to light, and
impregnating the support with an oily substance volatile at |
room temperature or increased temperature, characterized in
that the resin layer observed from the support side is shifted
from a visible state to a support-masked state by the
dissipationof the oily substance which occurs with the passage
of time (the above indicator material will be referred to as
“indicator material I” hereinafter).

Another indicator material for achleVL%glggg above
object, provided by the present invention, is prepared by
forming a resin layer having a surface partly or wholly colored '.
on one surface of a support formed of a non-woven fabric having
a partly altered density and having a low refréctiée index

to light, and impregnating the support with an oily substance
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observed fronBWéAgEMBMtS%EHe is shifted froma visible state to a
“support - maskedf state by thé pl ssi pation of the oily substance which occurs
with the paspape 18 APR972. The indicator material of claim1,
wherei n the pop-woven fabr| d g4s a support congabgﬁu&etsheéﬂg 1%Aprmsg'ht of
t he fi ne-den| er TTber—tavis si ze of f deni eT—or—teEssT—3- The

I ndi cat or maLeri al_of claim1, wherein %e non-woven fabric as a support
contains 20 to 100 % by wergnt of the fine-denier fiber having a size of 2

Q.

Q

deni er or less. 4. The indicator material of claim1, wherein the
non-woven fraliderAsurfe %%m‘hrqtc@@ﬂéﬁ':ﬂéa@lﬁdggerrd@ﬂdee&nﬁk@@tob&uaE@rﬁaE' ze of
1 denier or |less. 5. The indicator naterial of claim 1, wherein the

non-woven flafi Ehes Pxe§@poA N VRAS LandaRs theofngicatpromatyriafeff tos.

The indi catgy Sridg @i m1, wherein the non-woven fabric as a

support has adr%tn V\Jbveno#a%’lrl c space volune of at least 50 cnferr]/nferr].
The i ndi cateperatiard aboof theaise 19f wiher dnaichgonomaieyéalf Bbric

5 U P ArEEPRYRNER, el OIS Angh e BRRSTH O Ty e

I'cat o arm erent € non-woven abrlc
as a supporttemnaanmse arhemrefmd)tanpebature is selectadie fiorrob:caﬁp)le,
mat eri al of_ cl ai erein _the athe]gm)lastlc

resin coat |fﬁ§m§/\ﬂgg¥ as{ﬁ‘?‘%ﬁ:’ec fagsg,tﬁ, ob}y\ﬁrﬁﬂq@ra&qsﬁr 8d yﬂpthproo
i ndi cat or BRIyl o¥flylidis@cticwdessi Andheheesike, which are volatile

at room temperature or increased temperature.

Specific examples of the oily aromatic aqenté and
the 0ily deodorants volatile at room temperatﬁre or increased
temperature include those containing a component such as
benzaldehyde, oa-pinene, ge:aniol, citronellal, linalool,
limonene, linaly] mentholacetate, amylcinnamic aldehyde,
methyl anthranilate, isoeugenol, allyl caproate, isobutyl
acetate, benzyl acetate, ”J'..soamyl salicylate, citral, decyl
aldehyde, h'ydroxycitronellal) isocamyl acetate, or the like,
andplant essential oils having aromatic deodorizationeffects
such as bitter almond, hinoki o0il, nutmeg o0il, geranium oil,
lavender oil, lime oil, peppermint oil, vetiver oil, sweet
orange g;.ls anffltc::hyme oil.

__S%.&ee-’_;ﬁe examples of the oily mothproofing agents
or the oily insecticides volatile at room temperature or
increased temperature mothproofing agents include those
containing a component such as a-pinene, eugenol, thujone,
thymol, hinokitiol, cinnamic aldehyde, carvacrol, or the like,

volatile pyrethroid
exasé—ﬁﬂe:p!;né_t-ﬁe_e-ﬂd—eeﬁ%m insecticides such as
empenthrin, allethrin, terallethrin, prallethrin and trans-
Lurhrin, andplant essencigl oLl bay A nteT 007 M EAASA,
such as nutmeqg oil, clove 'ox.].‘,’ s5age 01]1\ basil oil, /\lnmrmgra
oil, cassia oil, pimento oil and alpiniaspeclosa oil.

The method of impregnating the non-woven fabricwith




" +The i ndi cat or

| ayer has a surface partly or. V\/nolly colored by a printing method.
nh 1,: ‘wherein the indicator
f‘fect of an end of dissipation of the oily

i-s for med on al surface opposSulestitatesheet add ApollidBH with
br {i m % hePRidiBiwol e p

print portion
subst ance, whi
the resin | ay4

ch

"”ﬁﬂﬁ\

L’@ %'EF!

mat e

11:
rial has

fabric as a s

upport,

a

In a color which has

a lowintensityi{than, and is } | ar to3zga colored portion of the resin
| ayer. 12. “The 1 ndi cat or;bfateri al of claiml1, wherein the indicator
material has 4 print portion shewing to the effect of dissipating, which is
formed on a surface opposite to a sur ASE p{ovi ded with the resin layer in
t he non-woven fabric, in a color simlar R0 a color of the non-woven
fabric. 13 (he—ndicator—naterial-—ofclaimi—1l-or-12 —wherein t he
oi ly substhnce is qfibety amdt hprigohinenptzgéat [ ef ﬁisme%tﬁ@hdey Sbagd | e |at
roomtenpefature o? nofsweamedat sigper at ure. 14. | weight The/catli ¢ebnimematjeri al
of cl ai B1| 1B, whereiln the oily mothproofing ageqt({ﬁ{‘r] ijnsectic gﬁ: /s an .
evapor abl e ret T AL AL e g
nat gri al p g% f.c]rgf %Ig %é‘?ﬁf dyEV hav ngsoa surfgé%‘d’ art]I} gr
whol Iy col pted on cﬁ‘étéﬂﬁlfsﬁ‘éel‘ﬁf°“a°§u'pﬁéfit’for red of g non- wo en fabrifc
having a partly al tlered. dendi t3y mmndShaarng a | pw refrgctive i pdex to I} ght,
and inpreghating theeauppayiblui tibean (0dd-g, subsfance val atile at room
tenperaturé or inch 95%55&;@@3%@1%53) char act ef |ze_d iri that the resin | ayer
observed f omthe <uppg)rt5 esdj sl |fted froma visile stat¢ to a
support - nagket—stat e Ssstpator—ot—therot bstamcety Curs
.Wi th the pa§§%l'©%l Acryl:.c fJ.ber (suppl:.ed by sor . 179.2
2 Mitsubishi Rayon Co., Ltd.)
0.5 d, 3 mm, SO parts
Heat~fusible fiber (NBF-E,
supplied by Daiwabo)
2d, 5 mm, 50 parts
Example | Acrylic fiber (supplied by 50 0.21 190.0
3 Mitsubishi Rayon Co., Ltd.)
1.5 d, 3 mm, 50 parts
Heat-fusible fiber (NBF-E,
supplied by Daiwabo)
2d, 5 mm, 50 parts
Example | Acrylic fiber (supplied by 50 0.20 201.9
4 Mitsubishi Rayon Co., Ltd.)
2d, 3 mm, 50 parts
Heat-fusible fiber (NBF-E,
supplied by Daiwabo)
2d, 5 mm, 50 parts
Example | Acrylic fiber (supplied by 45 0.20 181.7
S Mitsubishi Rayon Co., Ltd.)
1.0 d, 3 mm, 50 parts
Heat-fusiBle fiber (NBF-E,
supplied by Daiwabo)
3d, S mm, 50 parts
*1l: d stands for denier.
L] W : 7" .
contains-no,—orverysmallameunt-of whitepigment—Fhe-cotor
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.of tine. 14.
having a
relatively |l
I ndi cat or
IS a non-

Theé i ndi cat
support cont

vdn fabric havi
pressi ng afnon- woven fabric

or material of claim15, wherein a portion

ity is surrounded by a portion having a -
non-woven fabric as a support. 17. The

5, wherein the nogub¥titate fsﬁ@ét‘ £1¢5A9rlﬁl9wort

gla partly altered density obtarmed by partly
aving a subs#&ntlally uni formdensity. 18.

i m15, where t he non-woven fabric as a

ains a fine-denier fiber having a size of 2 denier or |less. 19.

REDY . EMERT | SHEEF2
Fvel y-
w density in

tler 151 ARR 994

The indicator material of claim15, wherein the non-woven fabric as a

support cont
of 2 denier

ains 9 to 100 % by wBaghe &f (zohitieuden)i er fi ber having a size

t he non-wov{
fi ne-deni er

i ndi cat or nE
contains a f

or |less. 20. ) The i ndi cat or naterial of claim15, wherein
n fabrlc SHES - Cont 00 _% Welr gt of—=a
f i ber ?l GQ'S mggg%ffmaenggrf esaSS.LSZl ens:.g]r ce

t eri aI “°&'§P‘ﬁ?’i§a"5\h‘ére| n the non-vbt?\féh"-f b8{ e as| wlsmppol t
ine-deniler fiher having a size of 1 |degdimer or | ess.| @@ /m’

The i ndi cat d
support cont
claim 15, wh
obt ai ned by
- wet paper ne
wherein the
col ored. 25.

Example | [dfolyescenifiibdh, -smrereugpliea jnoaswoven ¢ 2rijc asgay

a ns a hlesy ﬁggf@ @ofl b .y 23. The i n¢li cator jmateri al |of
erein the pop-yo @m r|c S a supdort is non-woven fabrijc
non-woven falbpric prejpared byla

partly Iterlgg

ki ng meth sible flbﬁ@ué Pﬁa$cator materi al of cllai m 15,
resin | aytippiléed avhBrhwaHaastic resin coating partlyl or whollly
The 2dnd$ e, 050 gafz@ki al of cl di m 15, Wwherein [the resi

| ayer has a

Hxahdte Pelve¥cof MBOLLIHR0IORGH Y% [2 RETNTT NGy 5 186.0
7 by Teijin Ltd.)

1.5d, S mm, 50 parts
Heat-fusible fiber (NBF-E,
supplied by Daiwabo)

2d, 5 mm, S50 parts

Example |Acrylic fiber (supplied by 50 0.28 135.0
8 Mitsubishi Rayon Co., Ltd.) |
0.5 d, 3 mm, 40 parts
Heat-fusible fiber (NBF-E,
supplied by Daiwabo)
3d, S mm, 30 parts
Natural pulp (LBKP)

30 parts

*2: B stands for “bright” and means that at a flber

contains no, or very small amount of, white plgment. The color
of the fiber is transparent.

. *3: SD stands for semi-double and means that a fiber
contains a white pigment. The color of the fiber is white.
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25. - e ng‘i cator material of claim 15, wherein a’print
i REPLACEMEAT ot {of an end of dissipation of the oily
f

subst ance i on a hi dhddensity portion on a surface gppos, 0 a

surface provf df# HﬁRt?QF‘ sﬂn | ayer in theSnbaﬁMeéh\eﬁhbﬂi"cg&E‘_ﬁgzpport,
in a color h 'Aas a | ower} iintensity than, and is simlar to, a colored
portion of the ' —27%. ghe indicator material of claiml15,
wherein a print portion showing to the effect of the oily substance
di ssi pating s~formed on a surface opposite to a surface provided wi'th the
resin layer in the non-woven agri c,, 1N a color which has a higher
intensity than or an intensi tifa 6§ Val ‘SRR HPUSHY is sinilar to, a col ored

portion of the resin laver, or in a color simlar to the non-woven fabric.
2ﬁ. - TPﬁ irﬁ%b@agqrndr@tﬁefiaﬁ}m@és Ca£4 M 2 1De\MQ§E?it_r gelae p;ﬂm{-w@oaai gn
ow densifty. porri<on gh "Siriees¥ opp A UP BRT, dyS T BOIRG P1 e
resin layer inthe non-woven fabric ps9/& sugp&“e® 29.f° Pire
i ndi catorjmaterilal of claim15,-26 or{ 27, whdr@&brithe |didbgrsppsiumece i an
oi 'y not hjproofiijng agent ei nsecticide yolatil g a/chbomitrRer At (W /¥
wher o1 LT o1 T AICREPOGEPRE Bont Lbr v FPnedoti 317405 ilo 14A° epandraBl o
pyr et hr oi d-3Pont [af SHPRG L et PyckixazaE. 3. A non-woven fabfic for an
I ndi cator} materfia., shdgh contains ajfine-dgnier fibgr havihg a size pf 2
depi er or}less.| 332.3 4, s ,ﬁn,ncya-ig\g@n fabric |[for an indicatof nmateri al
whi ch has| a parfily altergd dansity. 10.93
{NBF-~E, supplied by
Daiwabo)
2.0 d, 5 mm, 50 parts
Ex. Acrylic fiber (supplied 45 0.50 1.15 48.1
21 by Mitsubishi Rayon Co., -
Ltd.) N
0.1 d, 3 mm, 70 parts.
Heat-fusible fiber 0.93
(NBF-E, supplied by
Daiwabo)
2.0 d, 5 mm, 30 parts
Ex. Acrylic fiber (supplied S0 0.40 1.15 77.4
+& by Mitsubishi Rayon Co.,
22  jLtd.)
' 0.1 d, 3 mm, 60 parts
Heat-fusible fiber 0.93
(NBF-E, supplied by
Daiwabo)
2.0 d, 5 mm, 40 parts

Ex. = Example

*2: The same meaning as that in note to Table 1.
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CLAIMS

provided
1. An indicator material(prepared by forming a resin

layer having a surface partly or wholly colored on one surface

of a support formed of a non-woven fabric containing a
, Said support

fine-denier fiber having a size of 2 denier or lesska-né: having

a low refractive index to light, and impregnating the support

with an oily substance volatile at room temperature or
increased'temperature, characterized in that the resin.layer
observed from the support side is shifted from a visible state
to a support-masked state by the dissipation of the oily
substance which occurs with the passage.of time.

2. The indicator material of claim 1, wherein the
non-woven fabric as a support contains 9 to 100 & by weight
of the fine-denier fiber having a size of 2 denier or less.
3. The indicator material of claim 1, wherein the
non-woven fabric as a support contains 20 to 100 % by weight
of the fine~denier fiber having a size of 2 denier or less.
4. The indicator material of claim 1, wherein the

non-woven fabric as a support contains a fine-denier fiber
- having a size of 1 denier or less.

5. The indicator material of claim 1, wherein the
non-woven fabric as a support has a densityof 0.1 to 0.5 g/cm’.
6. The indicator material of claim 1, wherein the

non-woven fabric as a support has a2 non-woven fabric space
volume of at least 50 cm®/m’.

7. The indicator material of claim 1, wherein the
non-woven £abri¢ as a support is a non-woven fabric prepared
by a wet paper making method. _

8. The indicator material of claim 1, wherein the
non-woven fabric as a support co‘ntain_s 'a_ heat-fusible fiber.

9. The indicator materiai' of claim 1, wherein the resin
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