1 DESCRIPTION (as originally filed) HUMD TY | NDI CATOR TECHNI CAL FI ELD 5
- The present invention relates to a humdity indicator which is designed so
that the discoloration of cobalt chloride in accordance with a change in
hum dity can be utilized for the determnation of humdity. BACKGROUND ART
10 There is a conventionally known a humdity indicator of the
above-descri bed type, having a structure including a hum dity-determ ning

face which is provided on a surfagpsehipRrIONMT S5t Y581 8L M I pg1RKgte, for
exanpl e, conprising cobalt chlorige &efd ?nng ﬁasg gaper gheet, 20 that the
cobalt chloride 15 is exposed to the hum dity-determ ning face, whereby the

determ nation of humdity around the base paper sheet can be visually

conducted by the discoloratio b Lhk) of the cobalt chloride
on the hum dity-determ ning fggg&bggghkgsﬁgﬁFgPty indicator is used in a

state i”*gﬁ gg)ng s been sealedly contained in a transparent air-tight
packagi ng ‘bag é?ong W a variety of industrial products adversely

af fected by noisture (e.d.,. electronic rts.such, a i,rcui t. boards which
may b8 cr a>c/ked tH‘Fee(sa oﬂ‘fedﬁ:jo?n %F% %y éﬁ"@ﬁﬁﬁy rl&q]rﬁaa%ﬂﬂ a
drying agent .in the 25 transportation of the industri al oducts.. [ n the

O anes or fittin, 157 A6 Sone B HE Roat A the tH palprathalt of Sobkl £ ilpridd

in accordance with a change in humidity can be utilized for
the determination of humidity.
BACKGROUND ART
10 There is a conventionally known a humidity indicator of
the above-described type, having a structure including a
humidity-determining face which is provided on a surface of
a humidity-determining plate, for example, comprising cobalt
chloride held in a base paper sheet, so that the cobalt chloride
15 1is exposed to the humidity-determining face, whereby the
determination of humidity around the base paper sheet can be
visually conducted by the discoloration (from blue to pink)
of the cobalt chloride on the humidity-determining face.
Such a humidity indicator is used in a state in which
20 it has been sealedly contained in a transparent air-tight
packaging bag along with a variety of industrial products
adverseiy affected by moisture (e.g., electronic parts‘such
as circuit boards which may be cracked by the absorption of
moisture by an epoxy resin) and a drying agent in the
25 transportation of the 1industrial products. In the

transportation of the products in such used state, whether or



not the huni dity in the packagi ng bag exceeds a defined limt can be
visually determ ned by the color of the humdity-determ ning face of the
hum dity indicator. Therefore, whether the inside of the packaging bag with
the 5 drying agent contained therein is kept in an appropriate humdity
state (a dried state) can be checked easily and hence, such humdity

I ndi cator is conventionally widely used in an electronic industry and the

like. |ngdiethanNeniaon Inmﬁﬁéilptaselda@ql bag. eia@é@dgfa tdaﬁnﬂéh u4ifiace and
"th

back of the humdity-determning plate (hence, even

hum di ty-def ergeni ng @aeer o ‘éﬂ&*t‘é'&%nﬁ'ﬂ%dwbé&t GHePr | é@lb§ EXPOSqGe are
placed in states exposed to the outside, and an operator picks the

hum di ty r h nd raws and
pl aces |t%§¥t}?r lg‘yn elqlrllrfl gﬁr%S o ér’% gggk %llegu_oﬁo%%%%ig Tlﬁ%ﬁﬁﬁ\\%ﬂgﬁr%jc\l

PROBLEMS ofQ B o3 %Vlv:v'ﬂe hek Tend\Y dg\'onOt Bafcﬂ%gﬁﬂgk %1330 ¢ %Iréd remove

a product of products  fromthe pa agi ng entlona practice

take 31 Srr R CLoRt AL Reh IR TT L Hebp %P?%?ﬁ?#f’@%%%éa‘%ﬁéeﬂ?“m‘jmt ng
face, as qgscgrg%eﬁra%%vgta% LS peeanye pgrsilm PRI it hat  the

cobalt chlI'6ride“%n the “hum -det ermning race Rere
cobart  ERPGRRSY 1 $34RE %%geh%“c%&&n*“%nn ety “p88gy berd B B ove 3
electronic industry and the like.
In the conventional humidity indicator, both of the
10 surface and back of the humidity-determining plate (hence, even
the humidity-determining face to which the cobalt chloride is
exposed) are placed in states exposed to the outside, and an
operator picks the humidity-determining plate directly with
his or her hand and withdraws and places it out of and into
15 a dry pack.
DISCLOSURE OF THE INVENTION
PROBLEMS TO BE SOLVED BY THE INVENTION
To open the packaging bag and remove a product or products
from the packaging bag, it is a conventional practice that the
20 operator picks the humidity indicator with his or her hand to
take it out of the pack, and checks the colors of the
humidity-determining face, as described above. For this reason,
there is a possibility . that the cobalt chloride on the
humidity-determining face might adhere to the operator’s hand
25 and enter into the operator's body. It is known that the cobalt

chloride is cancerogenic, and hence, it is desirable to improve



.

an operating environment having a possibility that such cobalt chloride,
even if in a very small anmount, m ght adhere to the operator's hand and
enter into the operator's body. In add tion, in the conventional hum dity
indicator, the 5 humdity-determning face is in the state exposed to the
outside. For this reason, when the hum dity indicator has been taken in
the atnosphere out of a sealed storage contai ner or a packaging bag with a
dryi ng ag8rPPebatipganvirommentahaydegra pogsdbdldty shapitf cebaditor i s
maintained in a lowhumdity state, the 10 cobalt chloride on the

hum di t ychdogddeni ayenatt 18 alivegyl 6madl aspuRtvarightiadhgreide thet he
direct contact with air in a room resulting in the arising of the

f ol | owi ngrgraitioans besd @néhienfernfintive thec lopginaforag dedw-enoval of the
hum dity indicator out of the packagi ng bag, when the hum dity-determning

face is 15 di séolatdition ainethe icosiverdtionalt hwwidiby igpbicatorr ndheover | ook
the color before discoloration to provide an erroneous determnation. In a
case Whehemadidyused emmindingyf acrlisdindithe $ sataksposet] tuf tlae sadilsédest or age
container and transferred into the packagi ng bag, when the discol oration
occurs bebar ¢htiberg@sbnanwhenr ithg tumitdtiyhéndliocwtoer kasgbeent hakkeinke, the
user may erroneously recognize the humdity indicator as a defective
i ndi cat oin ttwuatmgsphetre vs tpsdHhlserr edldtso tgecpapainsbeat a packhgihgm dity
indicator is conventionally fornmed of a filter paper or another paper, but
25 in thpagasethfa Aghinppgentpadbhtatihadl yhetditn fdd @espajiited hbo&edust
(paper scraps and fiber) is liable to be generated from4
of which interior is maintained in a low-humidity state, the
10 cobalt chloride on the humidity-determining face is discolored
relatively quickly due to the direct contact with air in a room,
resulting in the arising of the following problem: Upon opening
of the packaging bag and removal of the humidity indicator out
of the packaging bag, when the humidity-determining face is
15 discolored inarelatively short time, the operator may overlook
the color before discoloration to provide an erroneous
determination. In a case where an unused humidity indicator
is taken out of a sealed storage container and transferred into
the packaging bag, when the discoloration occurs before the
20 transferring due to the slow working or the like, the user may
erroneously recognize the humidity indicator as a defective
indicator, causing various problems.
The base paper sheet of the humidity indicator is
conventionally formed of a filter paper or another paper, but

26 in the case of such paper, particularly, the filer paper, fine

dust (paper scraps and fiber) is liable to be generated from



an outer surface or a cut face of such paper. Wien the dust adheres to an
el ectronic part, there is a possibility that the performance of the

el ectronic part maybe influenced. Thedefore, it is desirable to prevent the
dust generated fromthe base 5 paper sheet frombeing diffused to the
outside. Further, there is a possibility that when another part or a
packaging material in a charged state is brought near to the electronic
part, thenpenternanréack dheaetettfane coPHasuch rpapdie. | Whenetbed dasd
noreover, dust is liable to adhere to 10 the part or the like in the charged
st at e byadhetratsi todreelleictironic pheteftthexe iits aspaesibhbl ey thhett the hum dity
I ndicator itself 1is hard to be charged with electricity as nuch as possible
in vi ewpetfarmaticegpf tiee edkktenad cofart ey bedinFliventtedr.geThetefbee ,

i nfluence of the dust. 15 The present invention has been acconplished with

the above-desaeshedbter eunpraeas itheviawt geflerhted @Rombjthet bake the
present invention to solve the above-described conventional problens in a

si nple spaperUsBeeVEANSMFOBiNGL dilr@Nsed TOEtBBOBLIENB32Q To achi eve the above
obj ect, according to a first feature of the present invention, there is

provided a hunrdrtMekNdtReteris &QENdiMiNG B¢ ﬂrl%&:sivh@ﬁeahﬁlfh@rt padet erm ni ng
face which is provided on a surface of a humdity-determ ning plate

conpri si g a GOl dg Ay id el dnl B 8hhRgeAPSPLEe Sjl'ﬁafﬁnou%@ltt hakrt kg cobal t
25 chloride is exposed to the hum dity-determ ning face, whereby humdity
i s deterghged1ByttBRid §aekOr hkOpBeEoth8ne8P8Et tRe electronic part
may be influenced and moreover, dust is liable to adhere to
10 thepartor the like in the charged state byastaticelectricity.
Therefore, it is desirable that the humidity indicator itself
is hard ’to be charged with electricity as much as possible in
view of avoiding the influence of electrostatic charge and the
influence of the dust.
15 The present invention has been accomplished with the
above-described circumstances in view, and it is an object of
the present invention to solve the above-described conventional
problems in a simple structure.
MEANS FOR SOLUTION OF THE PROBLEMS
20 To achieve the above object, according to a first feature
of the present invention, there is providedahumidity indicator,
comprising at least one humidity-determining face which is
providedon a surface of ahumidity-determiningplate comprising
cobalt chloride held in a base paper sheet, so that the cobalt

25 chloride is exposed to the humidity-determining face, whereby

humidity is determined by the discoloration of the cobalt



chloride on the hum dity-determ ning face, characterized in that the

hum dity indicator further includes a first film covering the surface of
the hum dity-deternining plate, and & second film covering the back of the
hum dity-determining 5 plate; a flat air layer is fornmed at |east between
the first filmand the surface of the hum dity-determ ning plate, so that
the entire surface of the hunidity-deterninin% face faces to the air |ayer;
and a pl Ghaprideopnsihel hupldd ty-determining farst.agbasactemisnd dRother in
the first filmto permt the direct 10 comunication of the air layer with
t he at no$paér dheadvuntihby t bndisaterd fucihere igcludesprasehest nfdam on, in

addition to the first feature, the first and second filns are formed to
prot rudecpveming sheesupépcghefatthedhumdfiitiedehanindnipgdpietsinang pl at e
and bonded at outer peripheral edge 15 portions thereof directly to each
ot her. Aaceedpnd folm chivedingatheebefkt b€ pheshumidhv¥ndebarmindngdditi on
to the first or.second feature, a plurality of the humdity-determ ning
faces arplateangefilat distbaves b fidmned @atf deasdf bettwekonittet §ideter m ni ng
plate in correspondence 20 to a plurality of different humdity |evels,
respecti f&lm arahtihet her Zace lofythe isinficiiroyd dedreroviing nigopl &te plag dhaty of
hum di ty-determ ning faces. According to a fourth feature of the present
i nvent i obhe eéntaddi surfate @fytiod humd diitystdetteriniinvichf €acer €aceshéobase 25
paper sheet is a filter paper having a hygroscopicity; a flat second air
| ayer istheratd bhayeeenahBieasptapdlitiynoanemabe hetésbare formed at
distances fromone another in the first £film to permit the direct
10 communication of the air layer with the atmosphere.
According to a second feature of the present invention,
in addition to the first feature, the first and second f£ilms
are formed to protrude from an outer peripheral edge of the
humidity-determining plate and bonded at outer peripheral edge
15 portions thereof directly to each other.
According to a third feature of the present invention,
in addition to the first or second feature, a plurality of the
humidity-determining faces are arranged at distances on the
surface of the humidity-determining plate in correspondence
20 to aplurality of different humidity levels, respectively, and
the air layer 1is formed commonly to the plurality of
humidity-determining faces.
According to a fourth feature of the present invention,
in addition to any of the first to third features, the base

25 paper sheet is a filter paper having a hygroscopicity; a flat

second air layer is formed between the second £ilm and the back



of the humdity-determ ning plate, so that at |east a region or regions of
t he back corresponding to the humdity-determning face or faces face to
the second air layer; and a pluralitye of snmall holes are forned at

di stances fromone another in the 5 second filmto permt the direct

comuni cation of the second air layer with the atnosphere. According to a
fifth feature of the present invention, in addition to any of the first to

fourth fe® gheshumaahtgtdetBemihifig pastlseso sthyeded daytia dalgiisnatic
treatnent. 10 EFFECT OF THE | NVENTI ON As descri bed above, with each of the

first toolddddlidmnbende badk EBerBEpsaatngEHié AimiReySuekasmiangdgoack of
the humdity-determning plate are covered with the first and second

fil ms. Thawef ore £aResn flakeat cORBEALRORA B8 YaRkeks ahhealélh%lldltsry
indicator with his or her hand, the cobalt chloride on the

humi di tyo@ebRET Meld 33e $8RmbA Bt VN AHE ] Feoh ¥RbYand F1067 adP@hleng to the
hand and thus, entering into the operator's body, and the operator can

handl g tQ%cB'ﬂG‘ ¢ i th;'ié?fﬁ:PE Whd hotte c @BEntdh ddt asfl %e Lheohym dity

i ndicator is of such O structure that even if fine dust (such as paper

scraps a%ﬁrfhg§%k withdeRer alalbsih@Pet he base paper sheet of the humdity

i ndi cat or, is blocked off eaCh of the filns and hard to be diffused to

the outsi de. FSESEB&EH ‘E?SGQ #1 ¢ e U, ¢ 'tﬁl‘é' p%%'é%cs 13%8?&3

accommpdat ed al ong wt ectronic parts an a verseﬁ ‘af fect ed

by, dust, stPayith¥ENes Ghy dE! che Fes®! €6 €h6r tROEbS 1 6P8a0° SRERVER! o0

effectlve
the films has been subjected to an antistatic treatment.

10 EFFECT OF THE INVENTION
Asdescribedabove, witheachof the first tofifth features
of the present invention, the surface and back of the
humidity-determiningplate are coveredwith the first and second
films. Therefore, even if an operator directly picks the
15 humidity indicator with his or her hand, the cobalt chloride
on the humidity-determining face can be prevented effectively
from adhering to the hand and thus, entering into the operator’s
body, and the operator can handle the humidity indicator without
anxiety. In addition, the humidity indicator is of such a
20 structure that even if fine dust (such as paper scraps and fiber)
is generated from the base paper sheet of the humidity indicator,
it is blocked off each of the films and hard to be diffused
to the outside. Therefore, even if the humidity indicator is
sealedly accommodated along with electronic parts and the like
25 adverselyaffectedbydust, the influence of dust to the electric

parts can be prevented effectively.



Further, the flat air layer is fornmed between the first filmand the
surface of the humdity-determning plate, so that the entire

hum dity-determ ning face faces to theg air layer, and the plurality of

smal |l holes are formed at the distances 5 fromone another in the first film
to permt the direct comrunication of the air layer with the atnosphere.
Therefore, when the humdity indicator has been taken in the atnosphere

out of a seal eflustReagetKONt BdNediroNalybe §skEomhas odiwdale the fiept in a
| ow-hum dity state, a tinme lag is ensured which is 10 noderate for the

humi di t yfii imtdifl @he $@yedcéd @ fOEhE MurGe tyn dereaaridaneepvats, tdethawi dity in
the atnosphere. Therefore, a tine |apsed to a tine point of discoloration

of the bHE éhtyrdchenidntPgaséesemifihy Basedad toehlehairdigageloration)
can be set noderately. This is effective for 15 preventing the erroneous

determ nghioph@ pihLaitsi & sthaPl Hoxbldhe Woirkled at! kkel Hisadaedswhen the
time is relatively short. Mreover, the length of the tinme lag (and hence,

the ginmpreRa¥YnLdahSEnbhe 16 Soid OFgkken)e 03D P6 pegwidt echeagibdcein
accordance with the purpose of use, the working environnment 20 and the |ike

by prope&bmmaﬁ%segomﬁff Gﬁa%iiltry%m e SRS £1Q rtm_o%%ﬁei&%sij[ gghgkaasket and the

like of the plurality of sma es. In addition,

huri di  Vafleh SEb Ml 4268 1aREOUbGthd bedrRaidiy SRl ol SrhBEpRERL! hol es.

then there 1's a pr hat  on e co chloride at a portron

cor 1 espop e 1 AN 25 Blrdgle cSBLl nlgl 65 1% PAild Fhlokedincqlar ¢d, and as

a result, appear ance 1 s -degra and noreove e determning
kept in a low-humidity state, a time lag is ensured which is

10 moderate for the humidity in the air layer to be changed in
accordance with the humidity in the atmosphere. Therefore, a
time lapsed to a time point of discoloration of the
humidity-determining face (a time required for the
discoloration) can be set moderately. This is effective for

15 preventing the erroneous determination or the arising of a
trouble, which is likely caused when the time is relatively
short. Moreover, the length of the time lag (and hence, the
time required for the discoloration) can be regulated easily
in accordance with the purpose of use, the working environment

20 and the like by properly setting the density of dispersion,
the inside diameter and the like of the plurality of small holes.
In addition, if the humidity-determining face is provided to
face digectly to the small holes, then there is a problem that
only the cobalt chloride at a portion corresponding to each

256 of the small holes is partially discolored, and as a result,

the appearance is degraded, and moreover, the determining



operation is hard to conduct. However, according to the present invention,
the air layer is interposed between the snmall holes and the

hum di ty- det erni ni ng faces and hence, &ot only the portions corresponding
to the small holes but also the entire 5 surfaces of the

hum di ty-determ ning faces can be discolored wuniformy, and thus, such
probl em can be elimnated. Particularly, wth the_second feature of the

present PROEALLOR, 1% RATHHFORMRCE ec ARV GFRIrERFEQ tRe procende from
the outer peripheral edge of the hum dity-determ ning plate, 10_and bonded
at thei r 1BUEBELRBri PRR2 AT d8YET 1F AdtempasedehehvEehRetne Bl BPdest he out er
peri pheral _edge of the base paper sheet can be covered conpletely with the
first an8n9edbfd bmidd tyadeieamdaing facefosnd|kenee r e hbPPLlpr &Nt t he
generation of dust froma cut face of the outer periphery of the base paper
15 sheet POFtigndi ¢PprResperding tqchrg smaldr hobeadeet dilsxctthe eatizgch ot her,
it is possible to carry out the bonding operation relatively easily and
rel i @l ysuréadeagof othéhunidl {1y 1 deteminigig thasasos@inn§esdapcobaredcul arl vy,
with the third feature of the present 20 invention, a plurality of the
humi di t yadéfermilyi, ngnflatbusar suchr pzoydeémacanhbededtiminatedn t he surface of
the humdity-determning plate in correspondence to a plurality of
di fferent hum Baryitularidy.awdthhdhe sdcopst fienthorereslf chheopkgsend t he
plurality of humdity -determining f aces. Theref ore, the 25 step for
form ng fheentiohaytheifisshand isatomat fidmsakeee Kotrwedatoapeowade air
| ayers are f orned f or every humdity-determning 9
from the outer peripheral edge of the humidity-determiningplate,
10 and bonded at their outer peripheral edges directly to each
other. Therefore, the outer peripheral edge of the base paper
sheet can be covered completely with the first and second films
and hence, it is possible to reliably prevent the generation
of dust from a cut face of the outer periphery of the base paper
15 sheet. 1In addition, because the films are bonded directly to
each other, it is possible to carry out the bonding operation
relatively easily and reliably, leading to the simplification
of the bonding step.
Particularly, with the third feature of the present
20 invention, a plurality of the humidity-determining faces are
arranged at the distances on the surface of the
humidity-determining plate in correspondence to a plurality
of different humidity levels, andtheair layer is formed commonly
to the pluralityof humidity-determining faces. Therefore, the

25 step for forming the air layer is simplified, as compared with

acasewhereair layers are formed foreveryhumidity-determining



faces . Particularly, with the fourth feature of the present invention, the
base paper sheet of the humdity-determning plate is the filter paper
havi ng the hygroscopicity; the flat 59econd air layer is forned between the
second filmand the back of the hum dity-determ ning plate, so that at

| east the region or regions of the back corresponding to the

hum dity-determ ning face or faces face to the second air |ayer; and the
pluralityacef.small holes are fornmed at di stances fromone another in the 10
second filmto permit the direct communication of the second air layer with
t he at nospher eParhérulardy. wwditht Hdehfimutittly featdivnteof bhe bresensken in
the atnosphere out of a sealed storage container or the like, the humdity
in the aitnwephérs,i thet basenpaped Bheett h€ bhekhumildiby-fdbtebminipgper sheet
t hrough 15 the inside of the base paper sheet even to the surface-side air
| ayer. Aptatdihglthe ifti liteppapeln kavbngotiee dnjaresediiei tyentihel ¢lay of
portions of the humdity-determ ning faces on the side of the surface to

t he changecondhit diayer Parfoxmedbletwesnt bhé eddrd Fiflmadnd ehef babk present
20 invention, the filnms have been subjected to the antistatic treatnent and
hence, tbe theihdintiyidst-@atarnmigipigpaitesesd that harredst ahar gegibhh
electricity and noreover, it is hard for dust to adhere to the filns by
stati c ebedlegi®nsyof Thebadesrréépdh@ihgtodiHe/humddcayodeternenlindl v
accomodat ed along with 25 electronic parts, it is possible to avoid the

i nfl uenceagé oehmiE H1Fdde tthe thkeeséeondcadirisyaand anlde thaf puapaeief; dust as

10

of small holes are formed at distances from one another in the
10 second film to permit the direct communication of the second
air layer with the atmoéphere. Therefore, when the humidity
indicator has been taken in the atmosphere out of a sealed storage
container or the like, the humidity in the atmosphere is
transmitted from the back side of the base paper sheet through
15 the inside of the base paper sheet even to the surface-side
air layer. Accordingly, it is possible to more enhance the
sensitivity of portions of the humidity-determining faces on

the side of the surface to the change in humidity.
Particularly, with the fifth feature of the present
20 invention, the films have been subjected to the antistatic
treatment and hence, the humidity-determining plate itself is
hard to charge with electricity and moreover, it is hard for
dust to adhere to the films by static electricity. Thus, even
if the humidity indicator is sedledly accommodated along with

25 electronic parts, it is possible to avoid the influence of

charging to the electronic parts and the influence of dust as



much as possible. BRI EF DESCRI PTION OF THE DRAWNGS [Fig. 1] Fig. 1 is a
pl an view of the whole of a humdity indicator wth an enlarged view of a
portion of the humdity indicator 5 ¥ccording to one enbodi nent of the
present invention. (Enbodinment 1) [Fig.2]Fig.2is an enlarged verti cal
sectional viewtaken along a line 2-2 in Fig.l. (Enbodinment 1) [ Fig. 31
Fig. 3 is an enlarged sectional view taken in the direction 10 of an arrow
3in Flg“QCh(ﬁﬁbBﬁFﬁ%H%ei) [Flg 4] Fig.4 is a perspective view show ng the
hum dity indicator in a te in which it has been seal edly incorporated

ina pac@%b$ﬁgD§%§R5?Bﬁ9NmPFhTEEeeF@UﬁNQSparts and a drying agent.
(Enbodlnent 1{ 15 EXPLANATI ON OF REFERENCE NUMERALS AND CHARACTERS Ad
back- si deF b9 r11 e Y 12 doptaniviemwageithemyhole ofra homidiidy tpdicayer B base
paper sheet Co cobalt chloride 20 Fl first filmF2 second film H,
H snmalvitlan lemianad wiewiofagoporties ®ffi thefhymidiby fbudigator
hum dity-determning faces 11 P * * * humdity-determ ning plate BEST MODE
FOR GARRGO@TrdLTg THE® | yENTlemodiment of the present invention.
(Embodiment 1)
[Fig.2] Fig.2 is an enlarged vertical sectional view taken along
a line 2-2 in Fig.l1l. (Embodiment 1)
[Fig.3]Fig.3isanenlargedsectional viewtakeninthedirection
10 of an arrow 3 in Fig.2. (Embodiment 1)
[Fig.4] Fig.4 is a perspective view showing the humidity
indicator in a state in which it has been sealedly incorporated
in a packaging bag along with electronic parts and a drying

agent. (Embodiment 1)

15 EXPLANATION OF REFERENCE NUMERALS AND CHARACTERS

Ad * * * back-side air layer (second air layer)
Au * * ° surface-side air layer
B * * * base paper sheet
Co ° * * cobalt chloride
20 F1 -+ - first film
F2 * » * second film
H, H' S small hole
I * * * humidity indicator

Ml to M4 * * + first to fourth humidity-determining faces



The node for carrying out the present invention will now be described in
detail by way of an enbodi nent of the present 5 invention with reference to
t he acconpanying drawi ngs. EMBODI MENI1 I I n the acconpanying draw ngs, Figs.
1 to 4 show one enbodi nent of the present invention. A humdity indicator
used for visual determnation of 10 humdity is fornmed of a humdity-
determning plate P of a flat plate-shape, and a cover nenber C for

coveri ngpt Re. humigl §yr Pt 8iMiAong! pigt® The hum dity- determ ning plate
P includes a base paper sheet B nade of a filter paper having a

hygroscoghg&tMODﬁggPREEﬁgﬁp§hb Qgho&hgeIﬁgEgﬁgﬁgin t he base paper sheet B.

The base paper s ornme nto a“car pe (a square shape in the

i 5 ST bR e e 0T B 10 1+
i ool o BEi SO OF el b A5 EAtoR e Eobr o s FUHR iy SHe BFRFANg  aces
det erf nt RSP ELBILTE FRECEEBAR: tentBri BECEBPARY 028 A4eMBaen provi ousl y
adjustedﬁ%g?hgﬁhuhiarenains bl ue when 12 hum dity of an atnosphere

cont ai ni ity indicator | placed therein is equal to or | ower
than 5 % but jt is discolored .to gink when the hum dity is increased in
excess of 5 @6I%xﬁ §a§ccompanying rawings, Figs.l to 4 show one

embodiment of the present invention.
A humidity indicator I used for visual determination of
10 humidity is formed of a humidity-determining plate P of a flat
plate-shape, and a cover member C for covering the
humidity-determining plate P.
The humidity-determining plate P includes a base paper
sheet B made of a filter paper having a hygroscopicity, and
15 cobalt chloride Co held in the base paper sheet B. The base
paper sheet B is formed into a card-shape (a square shape in
the illustrated embodiment) and has a plurality of
humidity-determining faces M1 to M4 provided on its surface,
to which the cobalt chloride Co is exposed, so that humidity
20 can be determined achieved by the degree of discoloration of
the cobalt chloride Co on the humidity-determining faces Ml
to M4.
In the illustrated embodiment, exposed to the first
humidity-determining face M1 is the cobalt chloride Co which

25 has been previously adjusted so that it remains blue when



to the second hum dity-determining face M2 is the cobalt chloride 5 Co which
has been previously adjusted so that it renmains blue when the humdity of
the atnosphere is equal to or lower than 10 % but it is discolored to pink
when the humdity is increased in excess of 10 % Further, exposed to the
third humdity-determining face MB is the cobalt chloride Co which 10 has
been previously adjusted so that it remains blue when the humdity of the
at nosphehumidigyualf an etmbspberehgan2eiginputhei humgdditycandiedtos pi nk
when the humdity is increased in excess of 20% Yet further, exposed to

t he fourIiplageadithgredndsmqiagtooaclowdr than Bed cobtlitt thidsicddo€edwhi ch has
been previously 15 adjusted so that it remains blue when the humdity of the
at nosphete pinkyhbeah the bumidisy kshincBeasedlim excess ofi S&ol oEsgosed pi nk
when the humdity is increased in excess of 30 % The plurality of

hum di t ytdehersecomdhiimidd tiv-desekhialng facedMidydd theocdlya wohllomgideudi nal | 'y
and transversely, 20 respectively, but the arrangenent of them nay be

sel ect edCaswhlbsh riess Hemn ereviloasliyhay juayeliesartlamigdad eembadnst bangver sel y
in one row or longitudinally in one row. In the illustrated enbodi nent,

sol uti ongheh tlhédimidihtpriofieaheanitmgspheeenisaddquab te@H abeert ahha able to
exhibit 25 discoloration characteristics corresponding to the humdity-
determ nilog fbacdast Ms disddlared doquipadwhenmhirbhuaiante,isl3npeeasated i nto
and held in the base paper sheet B. Thus, portions of the surface of the
base papeh shreesB ceoifr edpondi.ng tPupbhet| onexposedr oppi nghef theraobalt

chl oride solutions are the

- humidity-determining face M3 is the cobalt chloride Co which

10 has been previously adjusted so that it remains blue when the
humidity of the atmosphere is equal to or lower than 20 %, but
it is discolored to pink when the humidity is increased in excess
of20%. Yetfurther, exposedtothe fourthhumidity-determining
face M4 is the cobalt chloride Co which has been previously

15 adjusted so that it remains blue when the humidity of the
atmosphere is equal to or lower than 30 %, but it is discolored
to pink when the humidity is increased in excess of 30 %.

The plurality of humidity-determining faces M1 to M4 are
arranged two by two 1longitudinally and transversely,

20 respectively, but the arrangement of them may be selected as
desired. For example, theymay be arranged either transversely
in one row or longitudinally in one row.

In the illustrated embodiment, solutions of cobalt
chloride having concentrations regulated to be able to exhibit

25 discoloration characteristics corresponding to the

humidity-determining faces M1 to M4 are dropped from above onto,



hum dity-determ ning faces ML to M4. Bl ack bold rives L have 5 been printed
I n a proper shape (a quadril ateral sh%?e in the illustrated enbodi nent) on
the surface of the base paper sheet for clearly indicating borders
between the humdity-determning faces M to M4, while respectably hiding
the perneation of the solutions into peripheral edges of the 10 portions,

onto which the sqlutions Pla?‘le been gropped. Further, indications (5 % 10
% 20 % BRI™MSBLES 11t q 2 LAty PSPRAPeTIREDY B of TIHRS nBOEALOREd by t he

hum dity-determ ning f s ML to M4 have been printed on or in.the vicinity
of the. A T4 HRreP MR TR RGeS L O AP RGN F o Bp L EhEnes

hum di ty-determ ning plate P described above is conventionally well-known.
On the oPfier dRARBINGHeEovERe iRl e DI misls s&plgrtions | aLe fiths F
covering the surface of the humdity-determning plate P, and a second film
F2 cover hRgighéypdekesmipfaarbanafi il (iR ¥t-er FHAFRP I AtTelnes hbaver st and
second filnmse FI and F2 are formed to protrude froman outer peripheral edge
of tHe hBAPHI Pyintedr M m REPE SERthd bNGT datatal shape 1|Be¢FIGheraI
edges Fla and Fla directly to each other, so that the entire resulting film
assenbl yildusgratad enkedinent) orsthasmriageodl thagease pareashest t he
films FI and F2 is fornmed of a transparent 14 filmuade of a synthetic resin,
and in tBe ilfiamtracéaaskiodi alicating s oboxdews- | ajeatwaenct uthe

conprising an outer resinous layer 1 forned of a stout synthetic resin
mat eri al hpmigity-determining faces M1 to M4, while respectably hiding

the permeation of the solutions into peripheral edges of the
10 portions, ontowhich the solutions have been dropped. Further,
indications (5 %, 10 %, 20 % and 30 %) of 1limit humidity values
capable of being checked by the humidity-determining faces M1
to M4 have been printed on or in the vicinity of the
humidity-determining faces M1 to M4. The structure of the
15 humidity-determining plate P described above is conventionally
well-known.
On the other hand, the cover member C is comprised of
a first £filmF1 covering the surface of the humidity-determining
plate P, and a second film F2 covering the back of the
20 humidity-determining plate P. The first and second films F1
and F2 are formed to protrude from an outer peripheral edge
of the humidity-determining plate P and bonded at m at their
periphe;al edges Fla and F2a directly to each other, so that
the entire resulting film assembly is formed into a flat
25 quadrilateral bag-shape.

Each of the films F1 and F2 is formed of a transparent



pol yester, nylon or the like) having a relatively high nelting 5 point and a
hi gh strength, and an inner resinous layer 2 forned of a synthetic resin
material (e.g., polyethylene, EVA or the |I|ike) having a relatively |ow
melting point, these |layers being integrally bonded to each other. The
direct bonding mof the outer peripheral edges Fla and Fla of the filns Fl
and F2 is 10 achieved by bringing the inner resinous |ayers 2, 2 of the
filnms Fifiamthaddd o Haeyoithedti coed et andtih tdechl D dieratedembbdementy themto
a therno-conpression bonding treatnent. In this case, the outer resinous

| ayers lief isheff al nwoFlaged E2rhetumeg tbmprisliati wal pubeghreglihong poi nt
are brought into direct contact 15 with heated rolls or the |ike used for

the ther mayeenr essimed bondi B3 duteaiyitiHe tard esine, maberi&si Nedaes not
stick strongly to the heated rolls or the like, |leading to a good

processapb hiyb}é.tefh enPUbRIor @hieNDURe ) ARfiny hSr&ldt B BE HighmedRlingt ati C
treatnent. A process for the antistatic treatnent is, for 20 exanple, to

i ncorpor gbgndnadid Alighi StA&eGth | Rin@ hhelrm&eﬁ:eéﬁﬁbﬁféuﬁairéw e fbrmeQ t O
subj ect a surface of the outer resinous |layer 1 (a surface opp03|te from

the i nnepgr gsdyiptise t Y Hedin nIaQe&ﬁaintéSQatlﬁoPi@ﬂ?ﬁéﬁ@, A lat ¢

surface-side air layer Au is forned between the first fiIn1F1 and t he

surface QEkEb%M@'atﬁ’éﬂéﬁf&Qlﬁ'lQﬁl rﬂéﬁ"efn Poitit ! bRbsé & Ritd bBing
hum di ty-det erm ni ng faces face 15 to the surface-side alr | ayer

Al Na”ehﬁtebgﬁlﬁ.krEBn&éhnfg]eaéﬁ ol%@fé‘Fd re! RErd SETEHEHPHESE @ReMANNET TO

t he surface of hum dity-determ ning plate P, excluding—a region
outer peripheral edges Fla and F2a of the films F1 and F2 is

10 achieved by bringing the inner resinous layers 2, 2 of the films
Fl and F2 into direct contact with each other and subjecting
them to a thermo-compression bonding treatment. In this case,
the outer resinous layers 1 of the films F1 and F2 having the
relatively high melting point are brought into direct contact

15 with heated rolls or the like used for the thermo-compression
bonding treatment and hence, the resin does not stick strongly
to the heatedrollsor the like, leading to a good processability.

The outer resinous layer 1 is subjected to an antistatic
treatment. A process for the antistatic treatment is, for

20 example, to incorporate an antistatic agent into the outer
resinous layer 1, or to subject a surface of the outer resinous
layer 1 (a surface opposite from the inner resinous layer 2)
to an antistatic processing.

A flat surface-side air layer Au is formed between the

256 first £ilm F1 and the surface of the humidity-determining plate

P, so that the entire humidity-determining faces M1 to M4 face



corresponding to the surface-side air layer Au. A small 5 clearance created
between the first filmFl and the humdity-determning plate P in the
regi on where the therno-conpression bbnding is not carried out, forns the
surface-side air layer Au. In the illustrated enbodi nent, the surface-side
air layer Au is formed into a planar shape including 10 all of the

hum dity-determning faces M to M4 and as a cormmon air |ayer to which al

of the hiiRi §heysuefarsraldg pirelaxer Ay. vWNamedy . ¢#ea§éFF¢oﬁ11@'Fﬂat back-
side air layer Adis fornmed between the second filmF2 and the back of the
hum di t ylgePenrdedi kg the Hhexmro reompresptommanngs toedihen §USHE acke ofack
corresponding to the humdity-determi ning faces ML to M4 (the entire back

i n the ilthest hamddidybe¢iteaminingce nlattehe Bl atedatidinge airregdpar Ad. A
met hod for form ng the back-side air layer Ad is simlar to the nmethod for
form ng tberespbadéngi de athel aypefaced sAde Aaimr jayeunider. of Assmhbllhol es H
are fornmed at distances fromone another in the first filmF to permt the
direci caearanceti omreatetihebetiwbene- sthde firsiktay€ilmu Rt hahe taenosphere,
and a |l arge nunber of small holes H are also forned 25 at distances from
one anot hamidntyhaesecmidihigl npEateo permht thbe degeoh cenwvwsi cahieon of the
back-side air layer Ad with 16 the atnosphere. In the illustrated

enbodi mefheri6k compreBsenae badidye psoeeIsi dgrride surl,! fwtws khand H are
made in not only portions corresponding to the air layers Au and Ad but
surface-side air layer Au. In the illustrated embodiment, the
surface-side air layer Au is formed into a planar shape including
10 all of the humidity-determining faces M1 to M4 and as a common
air layer to which all of the humidity-determining faces Ml
to M4 face.

Inaddition, aflat back-sideairlayerAdis formedbetween

the second film F2 and the back of the humidity-determining
15 plate P, so that at least regions of the back corresponding

to the humidity-determining faces M1l to M4 (the entire back

in the illustrated embodiment) face to the flat back-side air

layer Ad. A method for forming the back-side air layer A4 is

similar to the method for forming the surface-side air layer
20 Au.

A large number of small holes H are formed at distances
from one another in the first film Fl1 to permit the direct
communication of the surface-side air layer Au with the
atmosphere, and a large number of small holes H' are also formed

25 at distances from one another in the second film F2 to permit

the direct communication of the back-side air layer A4 with



also the entire surfaces of the films FIl and F2. 5 The inside dianeter of
the small holes His set at a val ue 50. 8 mmin the illustrated enbodi nent)
such that when an operator holds thel®unmidity indicator | with his or her
hand, his or her fingers contacting with each of the films FIl and F2 do not
touch the cobalt chloride Co on the humdity-determining faces 10 M to M4
directly. Moreover, the densitgiof disgersion and the inside dianeter of

t he smal FhaAtEwspPhare H Iarhedllygtrahed eabeofiRen t HOhaANYRPRYeNREI cat or
| has been taken in the atnDthere out of a packagLng bag, a seal ed storage
cont ai nePfoEhehBrPrRESiPF . athewsRahldheyes: Ht andali | ae| Bgdfoder BPE for the
humdity 15 of the air layers Au and Ad to change in accordance with the
huni di t yoBLYt RersiapsprRercesporddngedc wheraby {A¥eEsbAnt andhPérby& Co on
the hum dity-determning faces M to M4 can be prevented from being
di scol oradispnther epgdreesyiréases vitnthe §Alms Fd ahfleERi.ve for preventing
the erroneous determnation 20 or a trouble due to the discoloration. In
t he present enBoeiinsitde fldamekempdl thecemahhholies Bsis HetHat lmavadbygean i nsi de
dianeter of 0.8 mmare fornmed at equal distances in each of the square
films Fl(@n8meRimthéel Nmsipalre] embodinget jewsiht that whiespar spenater35/ cnf.
In this case, when 25 a tine taken for the cobalt chloride Co to be
di scol orkedldsnphet bupiditgmibfdeatorpinkitk hkasoreberthandi neissor
approximately 5 to 17 7 mnutes on the first hum dity-determ ning face (the
limt hherdiiygefs Sdftacpiproxitht ehpghlaf tthe? @ idimsuF &samd Fizhdosrobnd
hum dity- determning face (the limt humdity of 10 9%,
touch the cobalt chloride Co on the humidity-determining faces
10 Ml to M4 directly. Moreover, the density of dispersion and the
inside diameter of the small holes H and H' are set so that
evenwhen thehumidityindicator Ihasbeentakeninthe atmosphere
out of a packaging bag, a sealed storage container or the like
in a low-humidity state, a time lag moderate for the humidity
15 of the air layers Au and Ad to change in accordance with the
humidity of the atmosphere is ensured, whereby the cobalt
chloride Co on the humidity-determining faces M1 to M4 can be
prevented from being discolored in a relatively short time,
which is effective for preventing the erroneous determination
20 or a trouble due to the discoloration.
In the present embodiment, for example, 560 small holes
H, H' having an inside diameter of 0.8 mm are formed at equal
distances in each of the square films F1 and F2 of 40 mm square,
and the’density of dispersion is 35/cm®’. In this case, when

25 atimetakenforthecobaltchlorideCotobediscoloredcompletely

from blue to pink is measured, the time is approximately 5 to



approximatel y30 to 35 mnutes on the third humdity- determning 5 face (the
limt humdity of 20 % and approximately 45 to 50 mnutes on the fourth
hum dity-determning face (the Iimt lThumdity of 30 %, depending on the
hum dity of a surrounding atnosphere at that tinme. On the other hand, when
the sane humdity- determning plate P is used in an exposed state w thout
10 being covered wth the cover nenber C, a tinme taken for the

di scol or @t mbnuitesappr tkemfitesy Kunddbtyrdetesmbnihgefbcest thamldmtiy-

determ ni ngface(thelimthumdity of 5 %9, approximately 10t ol5m nuteson

t heseconduhiditiyt gf Sé&t)er approgimatélnel 5 ot BamMmind e fdkD tie, s&€bond
approximately 20 to 25 mnutes on the third humdity- determning face (the
limt huhmditytgfddfevniandgapfaoxi rehel y13bit o Mithidiityutes aro t ke ,fourth
hum dity-determning face (the limt humdity of 30 %9. It can be seen that
t he ti neappkerimatelliye30 tio SSationstd 0on ithet titel it heebdiepbadtaeminiag
noderately longer 20 than that in the conparative exanple. In Fig. 3, the

ai r lmyefacéu(tnd Atmatchhmedity et o @nd and? appeoximart eliyt st Bei 50
t hi cknesses somewhat nagnified nore than actual scales for ease of

under st afghiges Tha apy aduartiofhdmial s v tiaseir fingl £4dOd( PRt 1Ml be 25
descri bed below. The hum dity indicator | of the present enbodinent is used

as remai RhMgdseg 66130 aoNt aepeddahgnen Wi hiinied 06 loFNBCsRAFbENEiAGd a _
drying agent Dina transparent air-tight packaging bag DP, as illustrated in

Fig. 4 iathdSphbaasper takitotinf. t 0A SHRCIJIHYC HATd S WHEH €8eCkhfli t boards
adversely affected
humidity~determining plate P is used in an exposed state without
10 being covered with the cover member C, a time taken for the
discoloration is approximately 4 to 5 minutes on the first
humidity-determining face (the 1limit humidity of 5 %),
approximately 10 to 15 minutes on the second
humidity-determining face (the limit humidity of 10 &),
15 approximately 20 to 25minutes on the third humidity-determining
face (the limit humidity of 20 %) and approximately 35 to 40
minutes on the fourth humidity-determining face (the limit
humidity of 30 %). It can be seen that the time taken for the
discoloration in the present embodiment is moderately longer
20 than that in the comparative example.
In Fig.3, the air layers Au and Ad and the films F1 and
F2 are shown with their thicknesses somewhat magnified more
than actual scales for ease of understanding.
The operation of the above-described embodiment will be

25 described below. The humidity indicator I of the present

embodiment is used as remaining sealedly contained along with



by noisture, and the electronic parts E are transported as 5 remaini ng
contained in the packaging bag DP. A container provided with alid for
sealing may be used in place of such 1%ackagi ng bag. During the
transportation, whether or not the humdity in the packaging bag DP does
not exceed a defined limt can 10 be visually determ ned by the col ors of
the humdity-determning faces ML to M4 of the humdity indicator | (based
on whet heltecbronye pagd sHuandia dryitr@pagent Ryln adeangparemiya haveightn
di scolored). Therefore, it is possible to easily check whether or not the
i nsi de oPackagpngaf BY . RfylibbugitratedelniFliond tydhe tsamspontathen therein
Is kept in a proper humdity state (a dried state) during the
t r ansporefitherelegiaroniwppnt R sfichaHeirorit bogpdsafiviersedimatfeqtedl ectroni c
parts E, the operator picks the humdity indicator I with his or her hand,
t akes i tbypumodstupe, paokadgiveg ey tamhichaqeky « e @ cotanspoftedeas
hum dity-determning faces M to MA. The surface and back of the
hum & t yreled Eenimgi cgnphdnedP iar etlhoovpacklagind balge DA.r stA avcdnsaioned fil ns F
and F2 in the humdity indicator | of the present enbodi nent, and hence,
even if phevbpedartbth ddsipifikedeadidnyimay be usddcahoplacdi oBcshghwi th his
or her 25 hand, it is possible to effectively prevent the cobalt chloride
Co on t hpackagihdgybaet erm ning faces ML to M4 from adhering 19 to the
operator's hand and thus, fromentering into the operator’' s body. Thus,
t he operat or dariwgdie ttranaporidtd dmdiwbaitbier] orwhbbothhe lmi@iyy | n
addition, the humdity indicator | is of

in the packaging bag DP does not exceed a defined limit can

10 bevisuallydetermined by the colors of the humidity-determining
faces M1 to M4 of the humidity indicator I (based on whether
or not the humidity-determining faces M1 to M4 have been
discolored). Therefore, it is possible to easily check whether
or not the inside of the packaging bag DP with the drying agent

15 D contained therein is kept in a proper humidity state (a dried
state) during the transportation.

When the packaging bagDP is opened to remove theelectronic
parts E, the operator picks the humidity indicator I with his
or her hand, takes it out of the packaging bag and checks the

20 colors of the humidity-determining faces M1 to M4. The surface
and bacg of the humidity-determining plate P are covered with
the first and second films F1 and F2 in the humidity indicator
I of the present embodiment, and hence, even if the operator
has picked the humidity indicator I directly with his or her

25 hand, it is possible to effectively prevent the cobalt chloride

Co on the humidity-determining faces M1 to M4 from adhering



a structure such that even if fine dust (such as paper scraps 5 and fi ber)
I's generated fromthe base paper sheet B of the humdity-determning plate
P, it is blocked off by the films FlIl%hnd F2 and hard to be diffused to the
outside. Therefore, even if the humdity indicator | is sealedly contained
in the packaging bag DP along with the electronic parts E disliking 10 a
dust, an_ adverse influgence of a dust to the electronic parts E can be
prevent e§OSERRETRYE  BRARGFRA thys + e PREST RO PRERALOTNE filns FI
and F2 (garticul arly, the outer resinous_|layer 1) have been subjected to

the anti 8P9¥ic THRSt ndift OPSTatPaHEan hardleidiedum Hiy dPA)cadod: ki ni ng

plate Pitself is hard to be charged with electrici t%j,f and noreover, it is
hard for WAtHQUL 2Bx4gkR¥Er e 1 addHd 10N nhe hupbdiry pindicater d dét Pcity.
Therefore, even if the humdity indicator |I is sealedly contained within
the pacRagbrgchageuch dhptievien A€ Eleetdwst ( ggh SsEpaper| §Cpapsi bl e 20
to avoid the influence of charging of the electronic parts E with
el ectd i cang &AferHe Lisnfdaneiatest fuem di hasanpraren feeet bBeof the
Particularly, the flat surface-side air layer Au is formed between the first
filmFl bhusidhsysdetgemipfinghplahan® ditly -idetdiogkech@tfl hyethe §dlmmat t he
first to fourth 25 humdity-deternmining faces M to Ml face to the flat
surf ace-Eldendi¥2 |apdkhang tanbet dbffused tourkber ogtsddel.| Hoewvefeirare for ned
20 at the distances fromone another in the first filmF to permt the
di rect cewenmitathehuwfidity dndikcayer Aulisiisdaldddyacondgliaed inThheef ore,
when the humdity indicator | has been taken in the
~ packaging bag DP along with the electronic parts E disliking
10 a dust, an adverse influence of a dust to the electronic parts
E can be prevented effectively.
Moreover, in the illustrated embodiment, the films F1
and F2 (particularly, the outer resinous layer 1) have been
subjected to the antistatic treatment, and hence, the covered
15 humidity-determining plate P itself is hard to be charged with
electricity, and moreover, it is hard for a dust to adhere to
the films F1 and F1 by static electricity. Therefore, even if
the humidity indicator I is sealedly contained within the
packagingbagDP alongwith theelectronicpartsE, it ispossible
20 to avoid the influence of charging of the electronic parts E
withelectricityandthe influenceof the qust asmuchas possible.
Particularly, the flat surface-side air layer Au is formed
between the first film F1 and the surface of the
humidity-determining plate P, so that the first to fourth

25 humidity-determining facesMl toM4 face to the flat surface-side

air layer Au, and the large number of small holes H are formed



at nosphere out of the packaging bag DP or the like kept in the 5

| ow-hum dity state, the tinme lag is ensured which is noderate for the

hum dity in the air layer to be changgs in accordance wth the humdity in
t he at nosphere and hence, the cobalt chloride Co on each of the

hum dity-determning faces M to M4 can be prevented from being discol ored
in arelatively short tine, 10 i.e. , the tinme lapsed to a tinme point of

di scol oratitre dfis¢aokesof roheneuandthgrdat ehei firgt fadmsF Mtd peb#aitt he tinme
required for the discoloration) can be set noderately neither too nuch nor
too |ittthe divesct scomhhrttavioh of firecatntliayert hewethdeoatmospheral nati on
and the arising of a trouble due to the relatively 15 short tine. Moreover,
t he | engrhepéfbbe, twhen Itag hamddhegpcindiddieot ilThasebeen athedl ihhehe

di scoloration) can be regulated easily in accordance with the purpose of

use, theavmoépngrernvit ¥mehe padkaghrgl b DP/ opr BREr k& Kdpthdnt Bredensi ty
of dispersion, the inside dianeter and the |like of the small holes H 20 If

the mum doyyhdaiel gy nét@tré pogte MimeO 14§ 8¢ @i¥iddetichoikaneadraest |y
(i.e., without through the surface-side air layer Au) to the small holes H,

then thefgrisha Hurdtd £ tilaithe0aly 1&pesobRide ehhfgedeifOadtoBdRRELi ONn oOf
each of the humdity-determning faces ML to M4 corresponding to each of 25

the smal{i bRk Hinia 18 1h 2hbatdosihledcishd BEACAS the/BY 1t chibeidgpear ance

i s degraded, and noreover, the determ ning 21 operation is hard to conduct.
However, cbhen i du e Rfﬁ'ﬁﬂé’ﬁnﬁfiditdget@tréﬁﬁ@rﬁi Gadlels MAYEb M4 88hVeEN the
eterm

small holes Hand the humdity- ning faces ML to M4 as in the present
prevented from being discolored in a relatively short time,

10 i.e., the time lapsed to a time point of discoloration of each
of the humidity-determining faces M1 to M4 (the time required
for the discoloration) can be set moderately neither too much
nor too little. This is effective for preventing the erroneous
determination and the arising of a trouble due to the relatively

15 short time. Moreover, the length of the time lag (and hence,
the time required for the discoloration) can be regulated easily
in accordance with the purpose of use, the working environment
and the like by properly setting the density of dispersion,
the inside diameter and the like of the small holes H.

20 If the humidity-determining faces M1 to M4 are provided
to face directly (i.e., without through the surface-side air
layer Au) to the small holes H, then there is a problem that
only the cobalt chloride Co at a portion of each of the
humidity-determining faces M1 to M4 corresponding to each of

25 the small holes H is partially discolored, and as a result,

the appearance is degraded, and moreover, the determining



enbodi nent ensures that not only the portions corresponding 5 to the snal
hol es but also the entire surfaces of the humdity-determning faces M to
M4 can be discolored uniformy, and 2ihus, such problem can be elin nated.
Particularly, the first and second films FI and F2 are forned to protrude
fromthe outer peripheral edge of the 10 hum dity-determ ning plate P and
bonded at mat their outer peripheral edges Fal and Fla directly to each

ot her. Tomerdbien is$Heaxdittey querdyshier aHowdygerof théelbhtseppapeionheet B can
be covered conpletely with the first and second filnms FI and F2 and hence,
It 1s altlve possface-sbde ehinblyyer edenbe tineeneties agmahl diobked SHdasd from a
cut face of the outer periphery of the base paper sheet B. In addition, the
di rect betieli Rgma@ithedbitbmmibingndades M1 ebshMot her idantHe soadent ed
relatively easily and reliably, leading to the sinplification of the

bondi ng @rivc@bmen Fuehderest tiRat | Rdt batky stile portiayercderéspdnairg bet ween
20 the second filmF2 and the back of the humdity-determning plate P, so

t hat 5at t®ashet hema ey Blddelf bhe Radle Ccetié eependiendsuifadd® of the
hum dity-determning faces M to MA face to the flat back-side air |ayer

Ad, and el ty abét¥riin sAGlfhckeMISt M4 GHiEbé QiR 1dfrdd\en e SEmnges from

one another in the second film25 F2 to permt the direct comunication of

the backsspd den@é! S@¥€Tprév1dht Bah6e 36 1DaPHLEEa. Therefore, when the
hum dity indicator 22 | has been taken in the atnosphere out of the

PoEkeshnt,nes BELRSIH o Wi TPIitca g ey gTpOpRALeY s aner e

formed to protrude from the outer peripheral edge of the

10 humidity-determining plate P and bonded at m at their outer

peripheral edges Fal and F2a directly toeachother. Therefore,

the outer peripheral edge of the base paper sheet B can be covered

completely with the first and second £ilms F1 and F2 and hence,

it is also possible to reliably prevent the generation of a

15 dust from a cut face of the outer periphery of the base paper

sheet B. In addition, the direct bonding of the films F1 and

F2 to each other can be conductedrelativelyeasily andreliably,
leading to the simplification of the bonding process.

Further, the flat back-side air layer Ad is formed between

20 the second film F2 and the back of the humidity-determining

plate P, so that at least the regions of the back corresponding

to the humidity-determining faces M1 to M4 face to the flat

back-side air layer Ad, and the plurality of small holes H’

are formed at the distances from one another in the second £ilm

25 F2 topermit the direct communication of the back-side air layer

Adwith the atmosphere. Therefore, when the humidity indicator



Y

air layer Ad and the inside of the base paper sheet B even to 5 the
surface-side air |ayer Au. Accordi ngl¥ i's possible to nore enhance the
sensitivity of portions of the humd %y determ ning faces M to M4 on the
side of the surface to the change in humdity. Al though the enbodi nent of
the present invention has been 10 described in detail, it wll be
understoqQd that vari ogs godiﬁ&iﬁc &l ons_in design ma\ﬁ@be made wi t hout
departing PRSnPERB tafFPedh m81SPPFrEepPB§eﬁf€ th¢eRAFEAILRYr PEGanpl e, in
t he above descr| bed .enbodi ment, .t he u uadril ateral hum dity-determ ning
faces MLPPoORMERi IS &helg‘oa%blaﬁoilﬁdt%}dt“lwrlﬂﬁﬁ c]15t rF‘HSf“I% t&@nospher e
IS |ncreased to be equal to or nore than four-stage | mt hum di ty val ues

(5 % 10 szfd’%’aﬁh%si@%f &Pe RarRRR2RETIHaRT %FP&H&@& thmbackasdde y  and
transversely on'the surface of the base paper sheet B, but accord| ng to the
present PAYehBYSR Adnd ithe Rdids of FhPuRaSe RARSR Shafde® 6VeBi &Ces, the
arrangenent, the shape and the like for the hum d|t¥ det er m ni ng faces may
be sel ectbs warfreereide Md dp¥eRAY} | AacFdiddibséti i Messitbhret@escri bed
enbodi ment. In addition, in the above-described enbodi nent, the
surface-Bpge aie¢nhapee Athe  Semsd tivildt heofl arRerEipe 2f i néhgding al |
of the humdity-determning faces M to M4 and as the comon air |ayer to
whi ch al hupfidik# -defegmipinet aaeaiMly tadMt redhy side i ftheesubfiaceccor di ng
to the present invention, surface-side air layers Au nmay be fornmed on every
i ndi vi dusb theanrtlangeddnehmimidigyf.aces or on every group of several

Although the embodiment of the present invention has been

10 described in detail, it will be understood that various

modifications in design may be made without departing from the
subject matter of the present invention.

For example, in the above-described embodiment, the four

gquadrilateral humidity-determining faces M1 to M4 which are

15 discolored when the humidity in the atmosphere is increased

to be equal to or more than four-stage limit humidity wvalues

(5%,10%, 20%and 30 %) areshownas beingarranged longitudinally

and transversely on the surface of the base paper sheet B, but

according to the present invention, the limit humidity values,

20 the number of pieces, the arrangement, the shape and the like

for the humidity-determining faces may be selected as desired

and are not limited to those in the above-described embodiment.

In addition, in the above-described embodiment, the

surface-side air layer Au is formed into the planar shape

25 includipg all of the humidity-determining faces M1 to M4 and

as the common air layer to which all of the humidity-determining



hum dity-determ ning faces. This point |ikew se applies to the 5 backs-side
air layer Ad. Further, in the above -described enbodi nent, the air |ayers

Au and Ad are shown as being forned o23the surface and back of the

hum dity- determ ning plate P, respectively, but according to the present
invention (excluding Caim4), the back-side 10 air |layer Ad as the second
air layer may be omtted. Yet further, in the above-descri bed enbodi nent,

t he firsfacaesdMietornd4 ffdes, Ruthmtdrddmng dloowheaprbeeny foveslien.t he size
| arger than the base paper sheet B, so that the outer peripheral edges Fla
and F2a ehrfheef-sliide Eirahayéfsake nmynded fO5Meidr ent kyery éndhvdatibed (in the
t her no- conpressi on manner), but according to the present invention

(excl udi hgmfiaitm-3Aptermdningr sfacesl ecoom feviemy Fyraup KE magvbeaflor ned
into the sanme shape as the base paper sheet B and bonded to the surface and
back of hhmifisg-gdepermihdey fices t hFhiibgroimicbhpewise appideseto tRé or

bonded directly to the surface and back of the base paper sheet B through
an adhesbueksrstile hikela®érChALMS 1. A humidity indicator, conprising at

| east one humidity-determning face (M to M) which is provided on a
surface of a hparehéy; dattiaabong- PéetLiedl e@bBRLMENAY theEd + 18yelkori de
(Co) held in a base paper sheet (B) , so that the cobalt <chloride (Co) is

exposed A@ hha Ranadet ¥hdrheani beifigf 86emedVbRT €Ay Buptdtéyaha Batwkr ni ned by
t he discoloration of the cobalt <chloride (Co) on the hum dity-determ ning
face (M of@nMhumidity-determiningplateP, respectively, but according
to the present invention (excluding Claim 4), the back-side
10 air layer Ad as the second air layer may be omitted.
Yet further, in the above-described embodiment, the first
and second films F1 and F2 are shown as being formed at the
size larger than the base paper sheet B, so that the outer
peripheral edges Fla and F2a of the films F1 and F2 are bonded
15 directly to each other (in the thermo-compression manner), but
according to the present invention (excluding Claim 2), the
first and second films F1 and F2 may be formed into the same
shape aé the base paper sheet B and bonded to the surface and
back of the base paper sheet B in the thermo-compression manner,

20 or bonded directly to the surface and back of the base paper

sheet B through an adhesive or the like.



characterized in that 10 said humdity indicator further includes a first
film (Fl) covering the surface of said humdity-determning plate (P), and
a second film (F2) covering the back & said hunmidity-determning plate
(P); aflat air layer (Au) is formed at | east between the first 15 film
(FI') and the surface of the humdity-determining plate (P), so that the
entire surface of said humdity-determning face (M to M4) faces to said
air layer (Au); and a plurality of G&dMS holes (H) are forned at distances
fromone another in said first film(Fl) to permt the direct 20
comuni chti on &f bamdddity | ayrdiqatior i t eomprlaingsphkdr e.leastTheohanidity
I ndi cator according to claiml1l, wherein said first and second filns (Fl,
F2) are hembdityoderermindngr 6aceatMbuterMpdrvphehals eppevifedadd a
hum dity-determning plate (P) and bonded (n) at outer peripheral edge
porti onsséFfacamf a2buR2d)tyhdetefminingtplate (Fackowphésing. cdbalhumi dity
I ndi cator according to claiml1l or 2, wherein 25 a plurality of said
hum & t yehlkoride (idvy hatdsin W base pdperaskeat ri@igedoathali $hancebadh t he
surface of said humdity-determning plate (P) in correspondence to a
pluralitghlefidef {€ogntishexpdisied [tevelss hesieicty-vdedtye rmining sfadeai r | ayer
(Au) is formed comonly to a plurality of said humdity-determ ning faces
(M to Mierdbyhhmilddniydid detathingdbyateod b gl dvatiem Bif kthe2cobaBt wher ei n
sai d base paper sheet (B) is a filter paper having a

chloride (Co) on the humidity-determining face (M1 to M4),

characterized in that
10 said humidity indicator further includes a first film
(F1) covering the surface of said humidity-determining plate
(P), and a second film (F2) covering the back of said
humidity-determining plate (P);
a flat air layer (Au) is formed at least between the first
15 film (F1) and the surface of the humidity-determining plate
(P), so that the entire surface of said humidity-determining
face (M1 to M4) faces to said air layer (Au); and
a plurality of small holes (H) are formed at distances
from one another in said first film (F1) to permit the direct
20 communication of said air layer (Au) with the atmosphere.
2. The humidity indicator according to claim 1, wherein said
first and second films (F1l, F2) are formed to protrude from
an outer peripheral edge of said humidity-determining plate
(P) and bonded (m) at outer peripheral edge portions (Fla and
25 F2a) thereof directly to each other.

3. The humidity indicator according to ¢laim 1 or 2, wherein



hygroscopicity; 10 a flat second air layer (Ad) is forned between said
second film(F2) and the back of said humdity-determning plate (P), so
that at |east a region or regions of 8aid back corresponding to said

hum dity-determ ning face or faces (M to M4) face to the second air |ayer
(Ad); and 15 a plurality of small holes (H) are fornmed at distances from
one another in said second film(F2) to permt the direct conmunication of
sai d second ai a payealisy) ofi shidhbumiddtphdesermbninpgefagnisdi(M} itedi cat or
according to claim1, 2, 3 or 4, wherein that each of said films (Fl, F2)
has beenM4lbj@reecdarvanged arptandistancest reat neéme . surface of said

humidity-determining plate (P) in correspondence to a plurality
of different humidity levels, respectively; and

5 said air layer (Au) is formed commonly to a plurality
of said humidity-determining faces (M1 to M4).

4, The humidity indicatoraccordingtoclaiml, 2or 3, wherein
said base paper sheet (B) is a filter paper having a
hygroscopicity:

10 a flat second air layer (Ad) is formed between said second
film (F2) and the back of said humidity-determining plate (P),
so that at least a region or regions of said back corresponding
to said humidity-determining face or faces (M1 to M4) face to
the second air layer (Ad); and

15 a plurality of small holes (H') are formed at distances
from one another in said second film (F2) to permit the direct
communication of said second air layer (Ad) with the atmosphere.
5. The humidity indicator according to claim 1, 2, 3 or 4,
wherein that each of said films (F1l, F2) has been subjected

20 to an antistatic treatment.





