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101 such that the c aﬁV aripgs dehumidification apparatuses utilizing deliquescent dehumidification

agents such as calcium chloride are known. As a typical example of this type of

known dehumidification apparatuses, the dehumidification apparatus described in

10 Japanese Laid-open Patent Application (Kokai) No. 10-192641 will now be

described referring to Fig. 12.

The known dehumidification apparatus 100 shown in Fig. 12 comprises a

container 101 and a cover 102 enclosing an electric fan 115. On the bottom 101a of

the container, granular deliquescent dehumidification agent D such as calcium

15 chloride which absorbs moisture in the air is laid.

The container 101 is closed except for an opening 104 formed in the upper

portion of the container 101. A cap 106 having a vertically extegding cylindrical

air-introducing duct 105 is mounted on the container 101 such that the cap 106

covers the opening 104.

20 The cover 102 comprises a cylindrical air-discharging duct 110 which

vertically extends and coaxially nested in the air-introducing duct 105. The distal

end of the air-discharging duct 110 protrudes from the distal end of the air-

introducing duct 105. The cover 102 includes a lower cover 113 having an air inlet

112 which communicates with an air-introducing passage 111 formed between the

25 outer surface of the air-discharging duct 110 and the inner surface of the air-

introducing duct 105. The cover 102 has an upper cover 116 having an air outlet

114 which communicates with the inner side of the container 101 through the air-
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covers the opening 104. 20 The cover 102 conprises a
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In operation, the fan 1 15 is driven. As a result, air is drawn through the
air 5 nT@taulliﬂxealdtschaargedafrmn thetappetatus from leesapaled 114 thiough theairt nsi de
of the container 101. The air is then discharged fromthe
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I's absorbed by the deliquescent dehumidification agent D and the air is dried. On the other hand,

the absorbed moisture is converted to deliquesced liquid and accumulated on the

10 bottom 101a of the container 101.

Japanese Laid-open Patent Application (Kokai) No. 2-227115 proposes to
separate the deliquescent debumidification agent D and the deliquesced liquid by
harboring the deliquescent dehumidification agent D on a porous plate arranged on
the upper portion of the container 101 so that the deliquesced liquid drops onto the

15 bottom 101a of the container through the pores formed in the porous plate. Since
the deliquescent dehumidification agent D is separated from the deliquesced liquid
and so can be kept relatively dry, the ability to absorb moisture is kept high.

In both of the above-described known dehumidification apparatuses, as
shown in Fig. 12, the distal ends of the air-introducing duct 105 and the air-

20 discharging duct 110 open above the deliquesced liquid accumulated on the bottom
101a of the container 101. Therefore, if the dehumidification apparatus is tumbled
or reversed, the deliquesced liquid and the granular deliquescent agent may leak from
the apparatus through the air-discharging duct 110 and through the air outlet 114, or
through the air-introducing passage 101 and through the air inlet 112.

25 Further, to minimize the possibility of the leakage of the deliquesced liquid
from the apparatus, the ends of the distal ends of the air-introducing duct 105 and the

air-discharging duct 110 open at a location near the three-dimensional center of the



by the deliquescent dehum dification agent D and the air is dried. On the
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t hr ee- di nensi onal centAswthef otjdveof the present invention is to provide a dehumidification
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apparatus with which the deliquesced liquid can be accumulated to a higher level in
the vessel than with the known dehumidification apparatuses.
That is, the present invention provides a dehumidification apparatus

15 comprising: a container containing a deliquescent dehumidification agent, which
container has at least one air inlet and at least one air outlet, and has an upper plate
covering the container; at least on;e closing member which can close the air inlet and
the air outlet; at least one movable member having each distal end, which member
can move in the vertical direction, which member is attached to the closing member,

20 and which member is urged downwardly such that when the dehumidification
apparatus is not placed with its bottom down, the distal end of the movable member
protrudes from the bottom of the apparatus so that the closing member closes the air
inlet and the air outlet, and when the dehumidification apparatus is placed on a plane
with its bottom down, the distal end of the movable member is made flush with the

25 bottom overcoming the downward urging force by virtue of weight of the apparatus
so that the air inlet and the air outlet are open; and a fan driven by a motor, which

_introduces air into the container from the air inlet and discharges air from the



container 101. Therefore, the deliquesced lIiquid cannot be accunul ated to a
J evel hi gher than the distal ends of the air-introducing duct 105
and the air-discharging duct 110, that is, about the half point
of the height of the container. In other words, t he cont ai ner
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BRIEE DESCRIPTION OF THE DRAWINGS

10 Fig. 1 is a schematic cross sectional end face front view cut along the 1-1' line

shown in Fig. 2, of a preferred embodiment of the dehumidification apparatus
according to the present invention‘when the apparatus is placed on a plane with its
bottom down;
Fig. 2 is a schematic plan view thereof, the upper plate of the vessel on the
15 container being removed for clarity;
Fig. 3 is a schematic cross sectional end face side view thereof cut along the
3-3' line shown in Fig, 2;
Fig. 4 is a schematic cross sectional end face side view cut along the 3-3' line
shown in Fig. 2, of the apparatus shown in Figs. 1 to 3, in the state that the apparatus
20 is lifted up;
Fig. 5 is a schematic cross sectional front view of the second preferred
embodiment according to the present invention;
Fig. 6 is a schematic cross sectional plan view cut along the A-A line shown
in Fig. 5;
25 Fig. 7 is a schematic cross sectional side view cut along the B-B line shown in
Fig. 5;

Fig. 8 is a schematic enlarged cross sectional view of the region in the vicinity



the air outlet;
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Fig. 12 is a schematic cross sectional view of a conventional dehumidification

apparatus.

A preferred embodiment of the dehumidification apparatus according to the
present invention will now be described referring to Figs. 1 to 4. Fig. 1 isa
schematic cross sectional end face front view cut along the 1-1' line shown in Fig. 2,
of a preferred embodiment of the dehumidification apparatus according to the present
invention when the apparatus is placed on a plane with its bottom down; Fig. 2 is a
schematic plan view thereof, the upper plate of the vessel on the container being
removed for clarity; Fig. 3 is a schematic cross sectional end face side view thereof
cut along the 3-3' line shown in Fig. 2; and Fig. 4 is a schematic cross sectional end
face side view cut along the 3-3' line shown in Fig. 2, of the apparatus shown in Figs.
1 to 3, in the state that the apparatus is lifted up.

Referring to Figs. 1 to 3, a dehumidification apparatus 200 according to a
preferred embodiment of the presént invention is placed on a plane 202 such as table,
desk, floor or the like. The dehumidification apparatus comprises a container 204

containing a deliquescent dehumidification agent (not shown). The deliquescent

_dehumidification agent may preferably be granular calcium chloride as in the

conventional apparatuses. The container 204 has an upper plate 204a covering the

5



the!upper pl ate of the container, the deliquesced |iquid can be accunul at ed

10 a level hi gher than the half point of the height of the

cont ai ner, the apparatus can be nore conpacted than the known
dehum di fi cati on apparatuses descri bed above.

BRI EF DESCRI PTI ON OF THE DRAW NGS 10 Fig. 1 is a schematic cross
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2; Fig. 4 is a schematic cross s

view cut al gng t hieindet3204 Ardawo air outlets 268\@¥WFig ) i Beedfoss & sal1Be ARRBTAORIS
shown in Figs. 1 to 3, in the state that the apparatus 2 is lifted
up; the air iffe® 206 ahdtha ait htke® 208 are hotTesutted, | 18 prefdridito Yor@h®f

the second preferred enbodi ment according to the present

i nventi on; air inlets 206 and the gjr owilets208 irs the@ppdriplatec204a of the cbntainet 204l an vi ew
cut along the A-A line shown in Fig. 5, 25 Fig. 7is a

schematic cross berausedhedeligichoed iquid may bastaned irt the cdhtdindritma highendevel.n
H9. 5 Further, the air inlets 206 and the air outlets 208 are preferred to be located as far as
10 possible as shown in Fig. 1 so as to effectively use the entire inner space of the
container 204. The container 204 is closed except for the air inlets 206 and the air
outlets 208. The container 204 may have a relatively large through hole (not
shown) in one side thereof for discarding the deliquesced liquid and for replacing the
deliquescent dehumidification agent, which through hole is always closed with a cap
15 (not shown) in operation. A packing 207 made of an elastic material such as rubber
is mounted on the periphery of each air inlet 206, and a packing 209 is mounted on
the periphery of each air outlet 208. These packings 207, 209 are effective for
aftaining water-tightness when the air inlets 206 and the air outlets 208 are closed as
hereinbelow described. - The apparatus comprises a first closing member 210 for
20 closing the air inlets 206 and a second closing member 214 for closing the air outlets
208. As shown in Fig. 2, each of the first and second closing members may
preferably be in the form of a plate.  The first closing member 210 has protrusions
212 corresponding to the air inlets 206, and the second closing member 214 has
protrusions 216 corresponding to the air outlets 208.  As will be described later in
25 detail, the protrusions 212 are inserted into the air inlets 206 and the protrusions 216
are inserted into the air outlets 208 when the apparatus 200 is lifted, tumbled or

reversed. Although these protrusions 212 and 216 are not necessary, formation of

6



Fig. 8 is a schematic enlarged cross sectional view of the region in the
vicinity : 4

of the guide shaft viewed fromthe |onger wall; Fig. 9is
a schematic perspective view of the region showmn in Fig. 8;
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Fig. 12 is a schematic cross sectional view of a conventional

dehuni di fi cati on enfbo@iment whiphwéll btsdescribed in detail below. APEHALERiIDBESGMLTI ON OF

THE PREFERRED EMBODI MENTS : A preferred enbodi ment of the
dehuni di fi cafi on fagsiostngusenzter 2102 fist movdbixemember 218 is afrachad NtThie moealle on Wi | |
now be described referring to Figs. | to 4. Fig. 1is a

member 218 may be eith_cl_' integrally formed with the first closing member 210 or a
separate movable member 218 may be connected fo the first closing member 210.
The movable member 218 may preferably be a vertically extending rod having a
distal end 218a and a proximal end 218b as shown in Fig. 3. The proximal end
10 218b is connected to the first closing member 210. The movable member -218 is
inserted in a vertically extending first through hole 220 formed in the container 204
(see Figs. 2and 3). The first movable member 218 is downwardly urged. In the
present embodiment, the downward urging force is provided by a spring 222. As
shown in Fig. 3, the first movable member 218 may be inserted in the spring 222..
15 The proximal end 222b of the spring 222 s fixed to a supporting member 224
formed on at least a portion of the periphery of the first through hole 220, and the
distal end 222a of the spring 222 is attached to the movable member 218. When the
apparatus 200 is placed on the plane 202, the spring 222 is in a compressed state so
that the spring 222 downwardly urges the movable member 218. The downward
20 urging force provided by the spring 222 is selected such that the downward urging
force is smaller than the weight of the apparatus 200. Therefore, as shown in Fig. 3,
when the apparatus is correctly placed on the plane 202, that is, placed with its
bottom down, the distal end 218a of the first movable member 218 is made flush
with the bottom of the container 204. As for the second closing member 214, in the
25 same manner as the first closing member 210, a second movable member (not
shown) which is a vertically extending through a second through hole 226 (see Fig.

2) is attached to the second closing member 214 and the second movable member



schematic cross sectional end face front view cut along the 1-1'" |ine shown

in Fig. 2, 15 of a preferred enbodi nent of the dehum dification
apparatus according to the present i nventi on when the apparatus is
pl aced on a plane with its bottomdown; Fig. 2 is a schemati c pl an

view thereof, the upper plate of the vessel on the container being

renoved for cl ar(ntoyého@ngis&%m%ggwgﬁrﬁg?@gﬁmﬁ,@i onal end face side
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. 3-3" line shown in Fig. 2, of the apparatus own in Figs.

3, in the state vdasdl 228 RavaiPa ipbiSplats 2284 ib @4md. The upper plate 228a may #88f €r i ng
to Figs. 1 to 3, a dehum dification apparatus 200 accor(fl ng to a

preferred enbodi sepatblefcovdre Phecwssel 22 wotittnirddcatds wvithl tAc Rberaiedfhcrddataide such
as table, desk, floor or the like. The dehum dification apparatus
conpri ses a5cont 204rtbrougidthe afr iblets 206 amd the air ogtlats 208, | Thesees1228 has at least

dehum di fication agent (not shown). The deli quescent

dehumi di f i cat i ornonggémintraduction béle 23band db éeagfronn eirdischaagiog hote 2B2.0r Tibevessel i N
t he conventi onal apparatuses. The contai ner 204 has an upper plate”
204a covering t h&28 harbors a fan 234 such as sirocco fan which is driven by a motor (not sown) and

sanme. The upper p%g%e 204a may be formed integrally with the other portion
of the WRigh generates w through &he janes spacp phthe contsgings204 s wilhbel t o t he

er end of the, coqntalner, so , )
upp descnq)ea later in ﬁctall. The inner space of the vessel 228 may preferably be

10 separated into a first chamber 236 and a second chamber 238 by a partition 240,
wherein the first chamber 236 has the air-introduction hole 230 and in which the air
inlets 206 are open, and the second chamber 238 has the air-discharging hole 232 and
in which said air outlets are open. Such separation of the vessel 228 is preferred
because the dehumidified air to be discharged from the air-discharging hole 232 is

15 not mixed with the air before being dehumidified. The number of the partition 240
is not restricted to one. If the number of the partition 240 is two, the vessel 228 is
separated into three chambers, and a battery for providing power to the motor driving
the fan 234 may be harbored in the middle chamber. The vessel 228 harbors a
humidity sensor 242 electrically connected to the motor driving the fan 234. By

20 virtue of this humidity sensor 242, the fan 234 may be operated only when the
ambient humidity is higher than the desired prescribed value. In a preferred
embodiment, the upper plate 228a of the vessel 228 is a separable cover and the fan )
234 and the humidity sensor 242 are hung on the cover. With this arrangement,
assembly of the apparatus is easy and the maintenance of the apparatus such as

25 cleaning and repairing of the fan 234, motor and/or the humidity sensor 242 is also
easy.

In operation, the dehumidification apparatus 200 ié placed on the plane 202

8



as to cover the container. The container has at | east one air inlet 206 and

-at | east one air outlet 208. In-the enbodi nent 'shown in Figs.
1-4, the container 204 has two 5 air inlets 206 and two air outlets
208 (see Fig. 2). Needless to say, the nunbers of the air inlets

206 and the air outlets 208 are not restricted. It is preferred to formthe
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| ar ge t hrough hol e (not shown) "in one side thereof for scar di ng

the del i quested Ispring @oeshewhpsurroemlinicthe gecbitPmovable member (ok sHWRY B¢ Girtue of
dehum di fication agent, which through hole is always closed with a cap 15

(not shown) in operwetigitef the apparktis20026 shovardia Fid. 3anThisaintthie st theiaftlinletsch -as
rubber i s mounted on the periphery of each air inlet 206, and’a
packi ng 209 i s nB(ferdihepir outlets 208 ar¢ ¢penper i phery of each air outlet 208.
These packi ngs 207, 209 are effective for attainin
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has passing through the inner space of the container 204, the air is discharged from the

214

container 204 through the air outlets 208 and then discharged from the second
charnber 238 in the vessel 228 to the outside of the apparatus through the air-

15 discharging hole 232. During the air passes through the container 204, the air
contacts the deliquescent dehumidification agent contained therein and dried thereby.
Therefore, dried air is discharged from the apparatus 200. The moisture removed
from the air passing through the container 204 is accumulated in the container 204 as
deliquesced liquid.

20 When the apparatus 200 is not correctly placed on the plane 202 with its
bottom down, that is, when the apparatus 200 is lifted up, tumbled, reversed, or is
made to be in any position in which the apparatus 200 is not placed on the plane 202
with its bottom down, as shown in Fig. 4, the first movable member 218 is
downwardly moved such that its distal end 218a protrudes from the bottom of the

25 container 204 by the downward urging force of the spring 222. This is because that
the weight of the apparatus 200 is no longer exerted to the spring 222, so that the

spring 222 can extend from the compressed state. By extension of the spring 222,



proirusions 216 corresponding to the air outlets 208. As will be described

Jater in- 25 detail, the protrusions 212 are inserted into the-air
inlets 206 and the protrusions 216 are inserted into the air
outl ets 208 when the apparatus 200 is |ifted, tunbled or reversed.

Al t hough these protrusions 212 and 216 are not necessary, formation of

that the i B s R Rl s W aovitly Froved fa!fls%%gée%f; %‘?ﬁl‘é””gth
-t N LIy S e

R e

embodi ment  whi chpihtn 98> 456G iﬂg@tagg#ﬁ# Luﬂglltﬂg eibed \éTAlf%chs:.ugt, e 1O

t he 5 first closing nenber 2 I TSt novdbl e nent
attached. The rmﬁ'@ém@sing'mcmberzmHﬁ&ﬁ@dto%ﬂ@ﬁx@?ﬁiohﬁ%ﬁb&lhémwsﬁﬁ{gﬁh%di rmed
with the first closing nmenber 210 or a epar at e novabl e nermber

218 may be sonnembed té Eloddte hik frfidts 2060 S i the IBSWAEPreRhBd embodiment, the 1€ NMOvabl e
menber 218 nay preferably be a vertically extending rod having a

di stal end 218a mothsiqusil fored ol the 1 cRBIngMeMibet D1 0Firginsdted TS thY Axintld  end
10 218b is connected to the first closing nenber 210. The novable nenber

218 is 206sespeetivily) sa ayverwitaratightly ebosecthelbininldts 266, &g tHeqhme 220
formed in the contai ner 204

manner, the air outlets 208 are also closed with the second closing member 214 such

that the protrusions 216 are inserted into the air outlets 208, respectively.

10 Thus, when the apparatus 200 is not correctly placed on the plane 202, that is,
when the apparatus 200 is lifted up, tumbled, reversed, or is made to be in any
position in which the apparatus 200 is not placed on the plane 202 with its bottom
down, the air inlets 206 and the air outlets 208 are immediately closed with the first
and the second closing members 210, 214, réspectively. Therefore, leakage of the

15 deliquescent dehumidification element (not shown) or the deliquesced liquid
contained in the container 204 out of the apparatus 200 through the air inlets 206
and/or air outlets 208 are securely prevented.

A second preferred embodiment of the present invention will now be
described referring to Figs. 5-9. Fig. 5 is a schematic cross sectional front view of

20 the second preferred embodiment according to the present invention; Fig. 6 is a
schematic cross sectional plan view cut along the A-A line shown in Fig. 5; and Fig.
7 is a schematic cross sectional side view cut along the B-B line shown in Fig. 5.

A dehumidification apparatus 1 comprises a container 2 in which a
_ deliquescent dehumidification agent is contained and an outer cover 51 mounted on
25 the container 2.

The container 2 has a substantially rectangular bottorm 11 and a body portion

14 comprised of longer walls 12 and shorter walls 13, which walls extend from the

10



(see Figs. 2 and 3). The first novable nenber 218 is downwardly urged. In

t he ' present enbodi nent, the downward urging force is provided by a
spring 222. As shown in Fig. 3, the first novabl e nmenber 218 may
be inserted in the spring 222. 15 The proxi mal end 222b of the spring
222 is fixed to a supporti ng menber 224 formed on at |east a

portion of thep r f Ir

di stal end 222a of t e%ﬁ?.bﬁg@éz |§%§%ﬂgﬁﬁw& Bqéﬁ)ﬁa n%%agﬂ%ﬁe?g%%i}@ezw_
When the bodypRAIGALIYS ZROfiiRg B&:ﬁﬁﬁ@s Sinriaes &l Ewargl?gxtehélﬁ b’ 222
is in.a conpressed state so hat the spring 222°downwardl'y urges
t he novabl e nenbemcae&en£ha~dammeo?t& contaldE:HnA @ sERioh RaRhOY pASHibRY the
spring 222 is selected such that the downward urging orce is
smal | er than thehaigit giichaitenteumiphtfran de pefifheryldfaliedunwadlyaxteadiapsedion.Fi g.
3, when the apparatus is correctly placed on the plane 202, that
is, placed With its Inthevicinitefithaxenttoofthe cintainkr 21 adyliadritaPgifide pipe the first

novabl e nenber 218 i s nmade fl ush with the bottqm of ot he cont ai ner
204. As for the ¢ading famtehgtior dbta tho woper end ofifze body Bortion 34 ismronideder as

he fi I bl e nb
which 15 a vert AP ew@%&e@ldsemﬁgm”%ﬁ%@s;&%ﬁﬁ%ﬂggmmq@emnw@e Fe.
2) is attached tﬁ)reécﬁgeds & gm&(cjr.d'[?\g th%er?f&‘?ﬁe guide plped16t 1§prov1de8 ‘r;]v(l;lﬂlrglovabl ©

nmenber

cylindrical portion 17 having a decreased diameter formed via a step portion 16a.

10 The container 2 contains a holder 3 which separates the inner space 30 of the
container 2 into a plurality of compartments, and which can hold the granular
dehumidification agent (not shown). The holder 3 is composed of nets (porous
plates) made of a synthetic resin, whose mesh size is smaller than the granule size of
the dehumidification agent. The holder 3 comprises two vertical plates 21 facing

15 the shorter walls 13, and four slant plates 22 facing the longer walls 12.

As shown in Figs. 5 and 6, the vertical plates 21 are parallel to the shorter
walls 13 and span the longer walls 12. The vertical plates 21 stand up from the
upper surface 11a of the bottom of the container 2 and vertically extends up to the
upper end of the body portion 14 of the container 2.

20 The slant plates 22 are arranged between the vertical plates 21 such that the
slant plates 22 form W-shaped configuration. More particularly, the slant plates 22
includes o-utcr slant plates 22A. The upper end of each outer slant plate 22A is -
coincide with the upper end of the respective longer wall 12, and the lower end of
each outer slant plate 22A is on the upper surface 11a of the bottom of the container.

25 Each outer slant plate 22A is arranged such that the lower the position in the outer
slant plate 22A, the farther from the respective longer wall 12.  The slant plate 22

also includes inner slant plates 22B each of whose upper end is attached to the center

11



(not shown) is downwardly urged by a spring (not shown). _

dn this preferred enbodi nent, on the upper plate 204a of the container 204,
a vessel 228 having an upper plate 228a is forned: The upper

pl ate 228a may be a separ abl e cover. The vessel 228 conmuni cates

with the inner side of the container 204 through the air inlets 206

5
d the air outl ) I . 0
ZPr-introductionqﬁﬁrégggéagéhﬁ%% ggé%ﬁgﬁgagg%yﬁﬁggﬁg?SPﬁg‘ﬁB?E“%%ﬁ}Iﬁhe

vessel of 4% baa6M QF he@ohtdiRer234 EadiCiin Slaftd JIAE S5 i‘s@;fx?ﬂ%ki gﬁbh' fiatdr 1 VN
by a notor (not shown) and whi ch generates air ow t hrough the

i nner space of t ke lownt thé peitidd(d tedowdrislantyftate 22B, the closetd T redpRetivedd @er | N
detail. The inner space of the vessel 228 may preferably be 10 o
separated into awalklg chanmber 236 and a second chanber 238 by a partition
240, wherein_the first chanber 236 has the air-introduction hole
230 and in whi ch the Hitheinner space 30; the belderBformsas airgruimdusing chambes 2t ond |
chanber 238 has the air-dischargi hol e 232 and in which said air
outlets are op%%@{?&%%%‘}fé?%%?‘%ﬁﬂ%ﬁ%%@éé&@er2’21!313% ang} afait-diggharging

b t he deh ' ir 1o be di ed. fromthe air-dis¢harging hole
232 1a 15 nopitfer 8 odbbe s S veRGAAE T, il ok it PR EE T nurber
f th titi 240 | | | f..4 he numher o

Che partition 240 is Faeroldend ehBsdemebfRbibbatild 2R Enmioitclfor iBRe! 7o
chanbers, and a Baldin@lcharhBirs 28 @ \AHH tHe Mﬂﬁfdiﬁ&ti&ﬂ‘&ef_ﬁ& fé1d id efﬂ ;%ggg%ar bor s a

the fan 234 may be harbored in the m ddl e chanber. e vessel
huni dity selsor 2Hdintersstthioagh Wiick 8if pasdse AL ShowaSn PRt Plead dekinilifiddBod an

234. By 20 virtue of this humdity sensor 242, the fan 234 may be
oper at ed only whagent-helding chamber 28 is in the form of a wedge projecting downwardly, which
chamber 28 is delimited by the outer slant plate 22A and the inner slant plate 22B.
Each of the air passage chambers 29 is in the form of mountain projecting upwardly,
which chamber 29 is delimited by the both inner stant plates 22B or by the outer
15 inner slant plate 22A and the vertical plate 21.

The dehumidification agent held in the dehumidification agent-holding
chamber 28 is granular calcium chloride or the like which deliquesces by absorbing
moisture in the air. The dehumidification agent is supplied from the upper side to
the dehumidification agent-holding chamber 28 and retained in the form of a wedge

20 projecting downwardly.

That is, the dehumidification agent is retained such that it faces the air
passage chamber 29 at the outer slant plates 22A and inner slant plates 22B, and
faces the air-introducing chamber 25 and the air-discharging chamber 27 at the
vertical plates 21.  As shown in Fig. 6, in the inner sIant. plates 22B of the holder 3,

25 an opening for penetrating the guide pipe 16 is formed.
An intermediate cover 31 (upper plate) is fitted to the upper end of the

container 2, so that the inner space 30 is delimited by the container 2 and the

12



anb}ent hum dity is higher than the desired prescribed value. In a

‘preferred enbodi nent, the upper plate 228a of the vessel 228 is a
separabl e cover and the fan 234 and the hum dity sensor 242 are
hung on the cover. Wth this arrangenent, assenbly of the

apparatus is easy and the mai ntenance of the apparatus such as 2 5

' Ll ng. of f t hum. di 242
o a0 and TPt By B OGRS

-

is al so

tus 200 i i ' i
gppar at us | S clRbAMRy R ﬂ&ﬁmg:ogﬁgc er2 andaperg%hgﬁl wall 33 Whlﬁhisf(agfis Y ihis

such as ta , desk, floor, or the _
condi tion, as mnefftotnaheferiphery®f the planar portionl 2Carfdl wHlidH is @6 i the Hrtidd Porddd St
nmovabl e nenber 218 as well as the distal end of the second

novabl e menber (it shown) is made flush with the bottom of the container
204 overcomi ng the downward urging force generated by the spring 222 and by
t he 5 5 spring (Agacldtgidnls mounted omthiengtet Suefase3sand theperdibhiceal walitsar ( not
shown) by virtue of . . the weight of the apparatus 200 as shown in
Fig. 3. Thus, inwhithpadking 34 isforeealing therfitingportion 15 and thezg@phenal walle33cin the
outlets 208 are gpen. In this state, the fan 234 is
rotated by the ?“Eff“?tﬁoto%ﬁ’&\ﬁﬁ?erl%dM%P%Phefﬂ‘ﬁu-’*laﬁtﬁngp?mojlﬂé fot r flow
i's schenaticallyﬁ{urﬁgitg%t ed in Fi is}ont%%d_arroms. That is, air is drawn

e Otter cover ST
In the planar portion 32, an air inlet 36 is formed on the air-introducing
10 chamber 25 and an air outlet 37 is formed on the air-discharging chamber 27. In the
planar portion 32, a through hole 38 is formed between the air inlet 36 and the air
outlet 37, at the position corresponding to the guide pipe 16.
As shown in Fig. 6, the air inlet 36 and the air inlet 37 have an elongated
shape extending between the longer walls 12.  On the upper edge of each of the air
15 inlet 36 and the air outlet 37, a ring-shaped packing 39 is mounted. The packing 39
is formed on the planar portion 32 such that it protrudes toward the upper direction.
The packing 39 water-tightly closes the air inlet 36 or the air inlet 37 when being
contacted with a closing member described below. A packing 40 is mounted
between the through hole 38 and the cylindrical portion 17 so as to prevent
20 communication between the inner side of the container 2 and the space above the
intermediate cover 31.

- Above the intermediate cover 31, a closing member 41 is arranged. The -
closing member 41 is in the form of a plate which entirely cover the intermediate
cover 31.  On the lower surface of the closing member 41, a rod (movable member)

25 42 to be inserted into the guide pipe 16 is vertically formed. The rod 42 is inserted
in the cylindrical portion 17 of the guide pipe 16 such that the rod 42 can reciprocally

move in the axial direction thereof. The rod 42 has a length with which the distal
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10 fromthe air-introduction hole 230 into the first chanmber 236 in the
wvessel 228 and then drawn into the inner si-de of the container
204 through the air inlets 206. After passi ng through the inner
space of the container 204, the air is discharged fromthe

contai ner 204 through the air outlets 208 and then discharged fromthe

| | de, of th
apparat s t hr ougRORRS 124 pereSisgroviet BaRThe foRgmid it 1wt g HG of o
' : |+ ts t
Gor t quescent  dentoacay Py BEPRseck v Vefbed lonets b BROLRES bl her coy.

Therefore, driedcgitictd the HelRatRedvd@m t he .apparatus 200. The noisture
renoved fromthe air passing through the container 204 is

accunul ated in the coDh@iejREpERyoftie closing memb&ld 1l SHAACEG 43 | iht
When t he apparatus 200 isqﬁo 1?egfc:rrectlymgpl aced on %kﬁe ﬁ;;?anes vﬂpﬁghl ts

bott om downs t hatvhich sliddbiyiconbRtsaliand stiFacd 39b bEthk périperatRall B3TOTRA, the
reversed, or is made to be in any position in which the apparatus

200 is not pl acedosing tembpt 4inen B thoved in the vertidal Hirdction BPtiaebMBuidadce HAOWN
in Fig. 4, the first novable nmenber 218 is dowiwar dl'y nmoved such
that its distal @ndod4Bby theoylinddeal portiom1fland bytht gnidadceiofithe stabl rib 43¢gnkei ner
204 by the downward ur in?t%bforce of the spring 222. This is because that

t he wei ght of t hBEDey -200 is no longer exerted to the spring 222, so

that the spring 222 can extend fromthe conpressed state. By
ext ensi on of the spriH§ chgsing member 41 has an inlet-closing portion 44 which closes the air

9 10 inlet 36 and an outlet-closing portion 45 which closes the air outlet 37 when the
closing member 41 contacts the intermediate cover 31. The closing member 41 has
-an air-introducing opening 46 between the inlet-closing portion 44 and the rod 42,
and an air-discharging opening 47 between the outlet-closing portion 45 and the rod
42,

15 As shown in Fig. 6, the air-introducing opening 46 has substantially the same
shape and the same area as the air inlet 36 and the air-discharging opening 47 is in
the form of a circle having substantially the same diameter with the diameter of the
fan 60.

On the lower surface of the closing member 41, a lower partition plate 48

20 which separates the space between the closing member 41 and the intermediate cover
31 into an air-introducing side and an air-discharging side, is formed. The lower
partition plate 48 extends in the direction perpendicular to the longer walls 12 and
spans the opposite portions of the periphery wall 33. The lower partition plate 48 is
vertically formed and is always inserted in a groove 31a formed in the intermediate

25 cover 31 irrespective of the position of the closing member 41 which vertically

moves.

On the upper surface of the closing member 41, a guide rod 49 is vertically

14



the first novabl e nenber 218 is downwardly noved because one end 222a of

t he spring 222 is attached to the first novabl e nenber 218 and

t he another end 222b of the spring 222 is attached to the
stationary supporting nmenber 224. As a result, the first closing
menber 210 attached to the first noving nenber 218 al so downwardly 5

moves to close t fermfdd! whiBh gtgﬁid%@@eniédnf/w&e%t}%vg S A5G ARG HIE

I3 , the
protrusions 212 formed on the first cloSing nenber 210 are |nserte§{e| nto

the air inlets cover3l, the d@ér cov@ SR Slidh\BhiinuesS® tSuppsr effd beihe bhiiihéry is! 0se
the air inlets 206. In exactly the sane manner, the air outlets

208 are al so cl osednwidt hThdmitseovwndl bisaaiontr walliblavihp fiesefibed heightand t hat
the protrusions 216 are inserted into the air outlets 208, respectively.

10 Thudocatgd on therfistingpostion Lfand @oeilisg putiorc®r wiich ¢lyseptimampperon t he

pl ane 202, that is, , when the ap}%ﬁrat us 200 is Iiftedg:rg, t unbl ed,
reversed, or>is PRENS Brmed byfheoner wall 52, Thusybefveandhe qutergpyes Al ﬂlapﬁar at us
200 is not placed on th | ane 202 with [ts botto down, the air
inlets 206 and t K& °9mgetfgyif{}§’%8“°éf%a°?%ﬂ?‘g?fiel%ﬁﬂ“&ééﬁl"%ﬂﬁ‘?ﬂ’é‘t@i rst
and the second cl Qs A %;; ect.ively. Therefore, |eakage
of the 15 dé’ﬁ?&ﬁ%@%@%%ﬁ%&g al |§%qtﬁlg'ﬁ£%?ré%%b f?%epagﬁgs%vgéror t he
del i quesced | i qUipgsition of the inner S@Ric8 SRESF thdlortdd R 3B 'afkd e et fof 1€
apparatus 200 thrposulg%n?heelgﬁr Inlets 206@0‘%} %Q%ﬁ%ﬁgﬁiofn%j}ogiﬁgﬁ?!og s 208
are securely preyemjieel: wall 33 of the intermediate cofeSACONd preferred enbodi ment of

the present invention wll now be
10 The outer wall 52 has an air-introducing hole 55 above the shorter wall 13A
and an air-discharging hole 56 above the shorter wall 13B. In the air-introducing
side, a bracket 57 is formed on the ceiling portion 53 and a humidity sensor which
senses the humidity of the air is harbored therein. In the air-discharging side, an
electric motor 59 is hung on the ceiling portion 53 such that the rotation axis is
15 downwardly directed. A fan 60 is mounted on the rotation axis.

Between the bracket 57 and the electric motor 59, a guide shaft 61 for guiding
the guide rod 49 is formed on the lower surface of the ceiling portion 53 of the outer
cover 51. The guide shaft 61 has an outer diameter with which the guide shaft 61
can slidably move in the vertical direction sliding on the inner surface 49a of the

20 guide rod 49. A spring 62 downwardly urging the rod 42 is enclosed in the guide
shaft 61.

Fig. 8 is a schematic enlarged cross sectional view of the region in the vicinity
of the guide shaft 61 viewed from the longer wall 12 and Fig. 9 is a schematic
perspective view thereof. On the lower surface of the ceiling portion 53, an upper

25 partition plate 63 is formed, which separates the inner space formed between the

closing member 41 and the ceiling portion 53 into an air-introducing side and an air-

discharging side. The upper partition plate 63 extends from the guide shaft 61 to

15



' des‘tcribed referring to Figs. 5-9. Fig. 5is a schematic cross sectional

front viewof 20 the second preferred enbodi mnent according to the
present invention; Fig. 6 is a schematic cross sectional plan view
cut along the A-Aline shown in Fig. 5; and Fig. 7 is a schematic

cross sectional side view cut along the B-B line shown in Fig. 5.

A dehuni dificati g caRPdaRbY h the GiRERGA mnmcﬁ@nmms%geewhmmhim@per
del i quescent dehum dification agent is contai ned and an outer cover 51

mounted on 2 5 partititreplatei6B & ddwiys2lidably inserted in the gap betwkbiethe owé aale30 2 has a
substantially rectangul ar bottom 11 and a body portion 14
conpri sed of | onfmmedan ths clbding nembhmdirespectiva lof the pasitianif dke clewingsnenticeAll fr om
Itogrei phery of t hem@hwm&m@ef-i tFupdheinperispare iqsmégbwmébe oHerogeerdpper end
out v dl y s endPHERS b sover 31 Sepgppie R eb aHpUTbRa BORHS BURLAe of
e cont el ner anddh el R Aot RRRL L REs s o prce IR
B e T
portion 14 is pr pigi_gbed.
As shown in Fig. 5, a detachable cover 71 in the form of a reversed bowl is
10 mounted on the outer cover S1. The detachable cover 71 harbors a rechargeable
battery 72, a lamp 73 indicating the charging condition and a substrate 74 having a
charging circuit. The detachable cover 71 is mounted on the outer cover 51 by
inserting an attachment plug 75 downwardly ;;foj'ééting from the lower side of the
substrate 74 into a plug-fitting hole 53¢ formed in the ceiling portion 53 of the outer
15 cover S1.
The attachment plug 75 has the shape which can be inserted in a domestic
plug socket (not shown) and the battery 72 is charged by inserting the attachment
plug 75 into a domestic plug socket by virtue of the charging circuit formed on the
substrate 74.
29 On the lower surface of the substrate 74, a contact 74a is formed separately
from the attachment plug 75. When the detachable cover 71 is mounted on the
outer cover 51, the contact 74a contacts connecting terminals 58a, 59a protruding on
the ceiling portion 53 to a prescribed height so that the battery 72 is connected to the
humidity sensor 58 and the electric motor 59.
25 In the detachable cover 71, a slit 78 is opened above the humidity sensor 58

mounted on the outer cover 51, so that air is introduced also from the upper side of

the detachable cover 71.
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The | ower end of the gui de pipe 16 opens in the lower surface 1 1 b of the

.bottom at- a prescri bed di aneter. The upper end of the guide pipe
16 is provided with a cylindrical portion 17 having a decreased
di aneter forned via a step portion 16a. 10 The contai ner 2

contains a holder 3 which separates the inner space 30 of the

container 2 into a pl PAE WA &ﬁcﬁfa Wﬁpﬁ ?!g tﬂg’,e

gr anul ar Iﬁbﬁry% ca;tﬂl on agen. not s %l 3 S
conposed of net Sncfrﬂﬁf pAdition, the rod 42 do%ﬁﬁﬁ@)pr&@ﬂ&g%on@th@ﬁ%é?@ﬁﬂfa%erl?§bﬂhe whose
mesh size is smaller than the granule size of

dehum di fi cat i ornba@andif.theldvatait o e pushcd@Np tliex@ftainé? m&ohﬁag th uRiiQSorod

facing 15 the shorter walls 13, and four slant plates 22 facing the
| onger wal | s 12.generated by the spring 62, As shown in Figs. 5 and 6, the vertical
plates 21 are parallel to the shorter wal | s 13 and span the | onger

wal |'s 12. TRe verti cdly thisanayement of themed 4, tiferclnsingmeember 41 is movegpethe sur f ace 1
la of the bottom of the container 2 and vertically extends up to the
upper end. of  t hedirsgHon gngt oahﬂlgmt@meéln@c@m%saélmﬁmalrzniet36andthea1r The

slant plates 22 are t wee | ates 21 such that the
slant plates 22 9 ﬁﬁ/ﬂ‘%ﬂgﬁéﬂ?‘g fite 1P fg ?%ethgﬁ’f‘{“fiﬁmnﬁ?ﬁ byitee 5| ant
pl ates 22 l.ncl ude a a e e end of each
outer slant pl at B fegsor oF 38 'S““g‘“@%\‘ pﬁr@ W"? @éwﬁ%lﬁ% ‘ﬁgyé} LT
respective | ong sl ant
plate 22A is oneitE J%%érgms‘gér\% %@%t@ ?&g’ Stgtsgnql% ee(():%#afeﬁer 2
5  Each ggter sl antBﬁ%éﬁ&@é’tﬁeﬁﬁﬁ@ﬁh@ﬁiﬂ&%ék&ﬁ& Eéb%%oﬁmséh&%% d frbfGhe

position in the outer slant plate 22A, e farthe omthe
respective | ongedir-dadbarging hold's5 ﬁlﬁ&lﬁﬁaniﬂléftﬁlr?s?drawnfrom the ailHifodiRfgHdRSs 5. Nner

slant plates 22B each of whose upper end is attached to the center
Thus, as shown by the thick arrows shown in Fig. S, air is compulsively drawn from
the air-introducing hole 55 and then discharged from the air-discharging hole 56 after
passing through the air-introducing opening 46, the air inlet 36, the inner space 30,
15 the air outlet 37 and the air-discharging opening 47 in the order mentioned.

During the passing through the inner space 30, the air contacts the
dehumidification agent held in the holder 3 at the outer slant plates 22A and the inner
slant plates 22B as well as at the vertical plates 21. Thus, the air can contact the
dehumidification agent at wide area, so that the moisture in the air is well absorbed

20 by the dehumidification agent. Therefore, the dehumidification ability of the
dehumidification agent contained in the container is utilized maximally so that the
dehumidification efficiency can be largely increased. -

In cases where the dehumidification apparatus 1 is tumbled or the like, the
bottom 11 of the container 2 becomes apart from the plane (not shown) on which the

25 apparatus 1 was placed, and the rod 42 pushed into the container 2 protrudes from the
lower surface 11b of the container 2 by virtue of the urging force given by the spring

62.

17



between the longer walls 12 and each of whose lower end is on the upper

.surface 1 1la of the bottom of the container 2. Each inner sl ant
plate 22B is arranged such that : the lower the position in the

| ower slant plate 22B, the closer to the respective |onger wal |
12. - 5 In the inner space 30, the holder 3 forns an

I r-introduci h ; ' | gt 21
alr-introducing c a’{?irﬂé@ ovementofgxlesrgcﬁﬁml&ﬂfgxﬂémﬁe?ﬁl‘gﬁg&njtc))g?érzo?ﬁ es

and a shorter wall nd an alr- argl ng bet ween

the other verti Gio rdval BgéthePRith ﬂx@%@mmﬁm&ﬁmﬁﬁ&hbe}aﬁh pressed on the

The hol der 3 gives, between the vertical plates 21, dehum dification agent-
hol di ng chanber supp& sutfastttifetie ibieansliie cdvei §1.C dyl 1913, he RPN iniétSchad theand air
passage 1 0 chanbers 29 through which air passes. As shown in Fig. 7,
each dehumi di f i catlet@7 are closed with thejmhit-closing iparion Md atxbthe 28tiételosingtpoetidnatsm of
a wedge projecting dowwardly, which chanber 28 is delimted by
the outer s$ant respattively2viasimopackiog 3% se that thevbmpivaiceticiidtween the inner spigach of
the air passage chanbers 29 is in the formof nountain projecting upwardly,
whi ch chanber 230jand ghel quisidetherpef is o1, bOheretprenienkage afithe geliquesced ignidr by t he
outer 15 I nner sl ant plate 22A and the vertical plate 21.

The dehuni di fi c&csusmplagdinthe bmer space30do therpytsideiis sesurelydieveniedt - hol di ng

chanmber 28 is granul cal ci chloride.or the like whic el i guesces b
absor bi ng 9 gnce e aliru et ;2 and the air outlet §7 are lf‘oxmed Iin tli-lxe gnterm%ﬁiate cover y

31, the deliquesced liquid may be accumulated up to a higher level in the container.

10 Therefore, the inner space can be made small, so that the entire dehumidification
apparatus 1 can be compacted.

The air inlet 36 and the air outlet 37 having large area can be formed at
locations which are most apart from each other.  Therefore, a large amount of air
can be flown through the inner space 30 for a long distance, during which the air

15 contacts the dehumidification agent at the under side or lateral side of the
dehumidification agent. Therefore, a large amount of air can contact the
dehumidification agent, so that the dehumidification ability of the dehumidification
agent contained in the container is utilized maximally so that the dehumidification
efficiency can be largely increased.

20 An experiment for showing the dehumidification ability of the
dehumidification apparatus according to the present invention was carried out in
comparison with a conventional dehumidification apparatus. The dehumidification
apparatus according to the present invention was that shown in Figs. 5 to 9, and the
conventional dehumidification apparatus was that shown in Fig. 12. The containers

25 of the both apparatuses had an inner volume of 0.1089 m’, and contained 170 gof
calcium chloride granules as the dehumidification agent, respectively. The electric

po‘;ver supplied to the appar-atus of the present invention was 5.9 mW-h and that
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noi :sture in the air. The dehum dification agent is supplied fromthe upper
.side to the dehum dification agent-hol di ng chanber 28 and
retained in the formof a wedge 2 0 proj ecti ng downwardly.

That is, the dehumidification agent is retained such that it faces the air
passage chanber 29 at the outer slant plates 22A and inner slant plates
22B, and faces the air-introducing chanber 25 and the
ai r - di schar gi ng tuRBHsHp thecopyentignal apparatus wase$ mWehl Fhenesults2te shéwnshown in
Fig. 6, inthei ner, S an{ plates 22B of the holder 3, 25 an openi ng
for penetrating the Jarditlpi pe 16 i s formed. An
cont ai mer 2, o thai THAOSRE B8 pikigSip b b prlgepy e PRRR e and
it Ete ernedi at e covt(iame g‘f.ur)‘fﬁcgﬁtlecrl\ foearttr?l{encflh%gﬁal letive @Tiﬁg;“%&“&‘eaﬁi’ﬁ?m%‘?st‘?%ﬁ 32
oo Conern Gor1 SRR LORE AR T 2 2 5
e port on 2. s gy, 5 i Sy AL K02 Rt
the peripheral vilHouso decrease the relative humidity to 40%, while it took only about 2 hours
by using the apparatus according to the present invention,
Fig. 11 shows the relationship between the time (hour) in which the

10 apparatuses were operated and the amount of the water vapor (g) in the closed box.

As shown in Fig. 11, the amount of the water vapor was much more rapidly
dé;:-r:e;sed by using the apparatus according to the present invention than by using the
conventional apparatus.

Although the present invention was described by way of preferred

15 embodiments thereof, the present invention is not restricted to the specific
embodiments mentioned above and various modifications may be made within the
scope of the present invention without departing from the spirit of the present
invention. For example, although the movable member is a rod in the embodiments
described above, any movable member which is pushed into the container when the

20 apparatus is correctly placed with its bottom down and the air inlet and the air outlet
are closed by this movement of the movable member may be employed.  For
example, a lever whose one end is axially attached to the bottom of the container and
whose other end can be protruded from the bottom by rotation of the lever may be

provided, and the air inlet and the air outlet may be closed and opened by the rotation

25 of the lever.
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whi ch packing 34 is for sealing the fitting portion 15 and the peri pheral
wall 33 in the fitted state. On the upper end of theperipheral

wal |l 33, a fitting portion 35 for fitting to m ﬂ El
is forned. In the planar portion 32, e”l mll mmmtﬁm

formed on the air-introducing 10 chanmber 25 and an*ai £ obtl®t B7* s
formed on the ai wedci@chargi ng chanber 27. In the pl anar portion

32, a through hol'e s formed between the air inlet 36 and the air

outlet 37, at the posiylLR:Gek Eg!!ﬂ to fhe guide pipe 16.

As shown in Fi g.?'6, t)ﬁtgéal rglﬁrﬁ%@i% an%c%n%lsglg‘r i nl et 37 have an el ongat ed
shape extending bet weenliR: bafffihg Wablgeskent dudily gh_of
the air 15 i nl et 38 ana t he algr ou Ieet 37, a rllcng-garﬁgg’cej‘gdﬁﬁgc n?%réerSQ S

nmount ed. The packdsRgledS one air inlet and & 16484 Jfﬁfiir%tlét,%dm_lpﬁgp%ﬁk Q&ve?i%gs uch

that it protrudes toward the upper direction. acking 39

wat er-tightlsy clthsesntiihe;air inlet 36 or the air inlet 37 when being
contacted with a closing nenber described bel ow. A packing 40 is nounted
bet ween t he through rasleast?8e alosing memberl which ¢canazlospsuid dipinlet Indaiddr swalepr event
20 comruni cati on between the inner side of the container 2 and the
space above the at leastjope mopghle mewberdaving gach distal end, which member cafbove t he
i ntermedi ate cover 31, a closing nenber 41 is arranged. The

cl osi ng menber qmoyesinithe esicat direction, whichimanebeyisiatirched to seid cjosingyraemben.eand
RS SR AT (R XS
ERTAECIRE U Y TN M S
from said bottom of said apparatus so that said closing member closes said air inlet
and said air outlet, and when the dehumidification apparatus is placed on a plane with
its bottom down, said distal end of said movable member is made flush with said
bottom overcoming the downward urging force by virtue of weight of the apparatus
15 so that said air inlet and said air outlet are open; and
a fan driven by a motor, which introduces air into said container from said air
inlet and discharges air from said container through said air outlet so that the air
passes through said container.
2. The dehumidification apparatus according to claim -1, wherein said air inlet
20 and said air outlet are formed in said upper plate of said container.
3. The dehumidification apparatus according to claim 2, wherein said closing
member is at least one plate and said movable member is at least one vertically -
extending rod whose proximal end is attached to said plate constituting said closing
member.
25 4. The dehumidification apparatus according to claim 3, wherein said container
has at least one vertically extending through hole in which said movable member is

inserted.
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move in the axial direction thereof. The rod 42_has—a Tength enm m““ V\:hl ch the
di st al l

portion 42a thereof is protruded fromthe bottom m& surface 1 1b
of the bottom of the container 2 by a pre*scrl bé&d Iength when t he
cl osi ng nenber 41 contacts the internedi ate cover ]
On the peripherysof t 43|sfor ri gt
5 which slidably contgg (gelhgﬁle I nner g’ﬁ?ﬁé 5@%&&‘0@% %’&Rrﬁﬂ’@%%ﬁ
Thus, the gL B R RDRed %&Qﬁtﬁwﬁ@ if ditaltlaf 1/ &id b1
dlrectlon by wr?unenof t he géailﬁ anc ? e alotiEre t he }%}102&% ?Ae

cylindrical port im@mbd tfsy biid bitheGddaRas, &éestshiﬂnﬁﬁﬁlhladehﬁeﬂ?’ by the

i nner surface 33b. The cl osing nenber 41 has an
i nl et-closing posti onTedehbunidificatioisfpataliss acdotdingt claim iS|WvkdreiR 8aid Rekird s

outlet-closing portion 45 which closes the air outlet 37 when the
cl osing nmentfer 4insertedtinesdid thrdughihnleendsad aveattomenbd Is infémed il @id spgingenber 41
has an alr-lntrodu0|ng openi ng 46 between the inlet-closing
portion 44 and tfRe robhesdehumidification appanatiis accoeding tdickirh &y Whargin s:pé fixedyentl7
between the outl eftl sa1CdI s%illng 93 xce)xrl ttoI f snupgc?mggn gxettngeer vghcx)gh is formed on at least a portion
of periphery of said through hole.
8. The dehumidification apparatus according to claim 3, wherein said closing
10 member has protrusions which cotrespond to said air inlet and said air outlet,
respectively, said protrusions being inserted into said air inlet and said outlet,
respectively, when said closing member closes said air inlet and said air outlet.
9. The debumidification apparatus according to claim 2, comprising a first
closing member that can close said at least one air inlet and a second closing member
15 that can close said at least one air outlet, and a first movable member whose proximal
end is attached to said first closing member, and a second movable member whose
proximal end is aftached to said second closing member.
10.  The dehumidification apparatus according to claim 9, wherein said first
closing member is a plate and said first movable member is a vertically extending rod
20 whose proximal end is attached to said plate constituting said first closing member,
and said second closing member is a plate and said second movable member is a
vertically extending rod whose proximal end is attached to said plate constituting ~
said second closing member.
11.  The dehumidification apparatus according to claim 10, wherein said container
25 has a first vertically extending through hole in which said first movable member is

inserted and a second vertically extending through hole in which said second

movable member is inserted.
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15 As shown in Fig. 6, the air-introducimg openin
Substantially the sane shape and t he sane xmmmmﬁﬁﬁiﬁﬂ“ﬂ et 36
and the air-discharging opening 47 is in t A r«Cl e

havi ng substantially the same dianeter with the diamgtef of the

fan 60. On the | ower surface of the closing nenber 41, a

| ower partition ate sgeee N S het. he

cl osi ng menber 4?b'and]ﬁ%%ehlﬂ%delg%l§?g§éh %%f/)%@aﬁg t a%m @?%ﬁ%ﬁ‘?%st%ﬂ}r&
air-introduci ng g 45 £ ot I+ cal I
partition plate i%rﬂ%xﬁyfjﬁgﬁ% ﬂidtlﬁgkﬁgﬁoon pgfrég%nr?d?%%#gérﬁattgga lig%tlngér%i;elf
wal |'s 12 and member, SR8 SechbNEsRE WhotSorle@Ad isdDRd Bhd WhsscRREMANSAYSs Wal | 33.
The |l ower partition plate 48 is vertically formed and is al ways
inserted in a gr atahedBtbaaidaesind niovable enibes thupsby 3hid firdt spring dod@werdlBdrges

I rrespective of the position of the closing nenber 41 which vertically

nmoves. 5 said first mo@ublée emberemd said séwaé spingtdoenwhdlyi wgesmidzecondl, a
guide rod 49 is vertically 14
formed, which i smywiblethembet.i cally by the outer cover 51. Above the

I nternmedi ate " cover 31, the outer cover 51 which continues to the

upper end of theldont EBrerghumpidification apparatus agearding & claimel 2o whereinggiddfirsts 1 has

t |1 52 havi,ng a prescribed height and
an outer v sprf;}lg is 1gnserte% in s:ﬁd first g):ough%ole and said first movable member is inserted

in said first spring, and said second spring is inserted in said second through hole and
10 said second movable member is inserted in said second spring.
14.  The dehumidification apparatus according to claim 13, wherein said fixed end
of said first spring is fixed to a first supporting member which is formed on at least a
portion of periphery of said first through hole, and said fixed end of said second
spring is fixed to a second supporting member which is formed on at least a portion
15 of periphery of said second through hole.
15.  The dehumidification apparatus according to claim 10, wherein said first
closing member has at least one protrusion which corresponds to said at least (;ne air
inlet, and said second closing member has at least one protrusion which corresponds
to said at least one air outlet, said protrusions being inserted into said air inlet and
20 said outlet, respectively, when said first and second closing members close said air
inlet and said air outlet.
16.  The dehumidification apparatus according to claim 2, further comprising a
vessel on the upper plate of said container communicating with inner side of said
container through said air inlet and said air outlet, which vessel has at least one air-
25 introduction hole and at least one air-discharging hole, and has an upper plate
covering the vessel.

17.  The dehumidification apparatus according to claim 16, wherein said vessel is
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| ocated on the fitting portion 15 and a ceiling portio ' t he
.upper 5 opening forned by the outer wall 52. Th[“ﬂﬂmmcmrmmpter
cover 51 and the intermedi ate cover 31, an inner cspacemi Ss =«
provi ded. The outer cover 51 is nounted on the container 2 by

fitting a recess'_ed fitting portion 52b fornmed at the | ower o

Do o2t of " nesled e 5T Al e W i e R T g orr a1
shorter val | 13antohiolfBote ang 9o P i chich Selitectid St BB 88 o1
wal | 13B. |In the_ a0l L0g: . P o =X bracket 57 is formed on
Lhe_ g_eil i n]g {)(ﬁrtFgﬁfsﬁigg%if%&ﬁwggssalednalslro(?dﬂ\%ﬁisg_ﬁmﬂ_ 5 _senses the
umdity o e pgr i -q%lg i f~=disC A , an
el ectric nmotor 59 is Fﬁhnghon d?%g ce&:i I nE;“sSg?“I".hg%ﬁ’%a‘sﬁh Fﬁ%%ygt ation
axis is 155 BV la3g wikdepct ed. A fan 60 is nounted on the rotation

axis. ~ Between the bracket 57 and the electric notor 59, a
gui de shaft 61 fpg. gultddeBumidification appRRitus dbadedin®R fdmi18, &rﬁér@iﬁ%&h;bptehe |.over
surface of the ceiling portion 53 of the outer cover 5 The

guide shaft 61 hplateafisaidiesselds eomstitated by &sepatibld vokérang vaid GanSib Bidg Gilsaid
can slidably nove in the vertical direction sliding on the inner surface
49a of the 2 0 coveguide rod 49. A spring 62 downwardly urging the rod 42

is enclosed in the guide ] shaft 6 1. Fig. 8is a
schemati ¢ enl ar &Y criheslebwnidificatién appatatus cdotding toglaim 16 futther comprising ¥
of the guide shaft 61*viewed fromthe longer wall 12 and Fig. 9 is a

schematic 10  humigdity sensorin gaid yessel whieh sepsor igyleqtrically comnected tf saidbmotor t he

i . ' _
ceiling portion VSVI%,Ch ggvelél%gi?irfan.
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2 5 partition plate 63 is forned, which separates the inner space forned

.between the cl osing nenber 41 and the ceiling portion 53:into an
ai r-introducing side and an air- di schargi ng side. The upper
partition plate 63 extends fromthe guide shaft 61 to

15 the outer wall 52BSERBALL direction perpendicular to

he | 1 12. Th it 63 i I
e onger val | 12 The upPel perprercRTN Baaghs 00 1 Alvere
t he cl osing menber ir A(ag%g;ﬁgﬁ?gfapﬁméﬁhé ?%S?Jrge%j &Egﬁésgé‘lt %ﬂ{rmer 41

whi ch vertically noves. ner spac tween 8 outer

cover 51 5 Wﬁﬁh&ﬁﬁemgﬂmﬂﬁ&%&df{ﬁﬂﬁr@?’éf thSappRiafs & ReurklppReverted is
ai r-introduci ng room65 and an air- di schargi ng room 66 by the

| ower partition pisélbsed4SInahélddhamidificition Bspatatis| @ eifioRt éhd%d air outletare The
spring 62 (not shown in Figs. 8 and 9) is held in the space in the guide
shaft (see 5 formedringthe @pper plate of the container. At Rastohevlosingimember whiclacan
detachabl e cover 71 in the formof a reversed bow is 10 nount ed on the
outer cover 51. Uhpse theaininketihdihegirontlet is aapgashabore thesininley eadihe air outlet. .
battery 72, a lanp 73 indicating the chargi?"gllw%l condition and a substrate 74

havi ng a At lepst og¢ pgvable member isprevided, sbichibpreach distal eud, whichwgmbed on
the outer cover 51 by . ) .. ) . .

can move in the vertical direction, which member is attached to the closing member,

and which member is urged downwardly such that when the dehumidification

10 apparatus is not placed with its bottom down, the distal end of the movable member

protrudes from the bottom of the apparatus so that the closing member closes the air

inlet and the air outlet, and when the dehumidification apparatus is placed on a plane

with its bottom down, the distal end of the movable member is made flush With the

bottom overcoming the downward urging force by virtue of weight of the apparatus

15 so that the air inlet and the air outlet are open.

Figure 1
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inserting an attachment plug 75 downwardly projecting fromthe | ower side
of the substrate 74 into a plug-fitting hole 53c fornmed in the

" ceiling portion 53 of the outer 15 cover 51. The
attachnment plug 75 has the shape which can be inserted in a donestic

pl ug socket (not shown) and the battery 72 is charged by inserting the

at t achnent plug 75 into a donestic plug socket by virtue of the
charging circuit forned on the substrate 74. 2 0 On the
| ower surface of the substrate 74, a contact 74a is forned separately
fromthe attachnent plug 75. Wen the detachable cover 71 is nounted on the
outer cover 51, the contact 74a contacts connecting term nals 58a, 59a

protrudi ng on the ceiling portion 53 to a prescribed height so
that the battery 72 is connected to the hum dity sensor 58 and the
electric motor 59. 25 In the detachable cover 71, a slit 78 is
opened above the hum dity sensor 58 mou@28aon the outer cover 51,
so that air is introduced also fromthe upper side of . ' t he
det achabl e cover 71. 16
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In operation, by placing the dehumdification apparatus 1 on a plane in the
normal position, the rod 42 downwardly protruding fromthe |ower surface 1
1b of the bottom of the container 2 is pushed into the container
2 overcom ng the urging force generated by the spring 62. 5

By this novenent of the rod 42, the closing nenber 41 is noved in the
direction apart fromthe internedi ate cover 31, so that the air inlet 36

and the air outlet 37 are opened (the state shown in Fig. 5). If
the hum dity neasured by the hum dity sensor 58 is higher than
the prescribed humdity sel ected by the user, power is supplied
fromthe battery 72 to the electric notor 59, so that the fan 60 is
rotated. 10 By rotation of the fan 60, the air in the inner
space 30 is discharged fromthe . air-discharging hole 56 and the
anbient air is drawn fromthe air-introduci ng hole 55. Thus, as

shown by the thick arrows shown in Fig. 5, air is conpulsively drawn from
the air-introducing hole 55 and then discharged fromthe air-discharging

hol e 56 after : passing through the air-introducing opening 46, the
air inlet 36, the inner & 30, 15 the air outlet 37 and the i
ai r-di scharging opening 47 in the order nentioned. Duri ng
t he passing through ; lrcontacts the
dehum di fi cati on aggrnt—tetd at the outer—slant ﬁg 22A
and the inner 92q {'sTI‘a'r}t pl ates ZRB agYwel |l as at t} =1 5r\ (féat es
21. Thus, the air Cpl, cont 4ct t he dehum di fi cat}i OQ@i de
area, so that the Waisfure{in the air]is |1 absorbed t he
dehum di ficati on agent LTherfef ore, tﬂe defyim di fi cation bf t he
dehunmi di ficati oR|@pdt contdined in the ctainer is uti kPt |y so
that the o N 240
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dehumi dification efficiency can be largely increased. In
cases where the dehum dification apparatus 1 is tunbled or the like, the
bottom 11 of the container 2 becones apart fromthe plane (not shown) on
which the 2 5 apparatus 1 was placed, and the rod 42 pushed into the
contai ner -2 protrudes fromthe | ower surface 11 b of the container
2 by virtue of the urging force given by the spring 62.

17 By this nmovenent of the rod 42, the closing
menber 41 fixed to the rod 42 al so noves together with the rod 42
so that the closing nenber 41 is pressed on the upper surface of
the internmediate cover 31. By this, the air inlet 36 and the air

outlet 37 are closed with the inlet-closing portion 44 and the

outl et-closing portion 45, 5 respectively, via the packing 39, so that
t he conmmuni cati on between the inner space 30 and the outside
thereof is cut. Therefore, |eakage of the deliquesced liquid

accurrul ated in the inner space 30 to the outside is securely prevented.
; j he intermedi ate

Since the air inlet 36 and
cover ' 31, the delijquesced Iiquid nmay be accunu up to a higher
| evel in the container. oog
: i —
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10 Therefore, the inner space can be nmade snmall, so that the entire
.dehum di fication apparatus 1 can be conpacted.

The air inlet 36 and the air outlet 37 having |arge area can be fornmed at
| ocations which are nost apart fromeach other. Therefore, a |arge anount

of air can be flown through the inner space 30 for a |ong

di stance, during which the air 15 contacts the dehum dification agent
at the under side or |ateral side of the dehum di ficati on agent.
Therefore, a |large anmount of air can contact the dehum di fi cation

agent, so that the dehum dification ability of the dehum dification
agent contained in the container is utilized maxinmally so that the

dehum di fi cation efficiency can be largely increased. 2 0
An experiment for show ng the dehum dification ability of the
dehum di fi cati on apparat us ] : jnyention was carried
out in conpari son w 1 jfon appar at us.
The dehumi dification apparatus according to the prdggent invention
was that shown in Figs. 5 tdd9, and the conventi on
dehum di fi cati on apparat us s that shown in Fig. 12. The c rners 25
of the both apparatuses had |gn i nner volune of 0.1089 nferr]f}, and
contai ned 170 g of al ciumchl oride granules as th
dehum di fication agent, resdgctively. The electric oVv@OOsuppl i ed
to the apparatus of the predgnt inverﬁl@néﬁ‘s4 5.9 mMMh and t a/tj
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supblied to the conventi onal apparatus was 7.8 miWh. The results are shown

A n Figs. 10 and 11. Fig. 10 shows the

rel ati onship between the final relative humdity (% and the time
(hour) required to attain the final relative hunmidity when the apparat uses
wer e 5 operated in a closed box having a relative humdity of 80%

As shown in Fig. 10, by using the conventional apparatus, it took nore than
10 hours to decrease the relative humdity to 40% while it took only about

2 hours by using the apparatus according to the present
I nvention. Fig. 11 shows the relationship between the tine
(hour) in which the .10 appar at uses were operated and the anount of the

wat er vapor (g) in the closed box. As shown in Fig. 11,

t he amount of the water vapar was nuch nore rapifl B decreased by

usi ng the apparatus according to the pr@pen% I nvention than by using the
2 7t he present invention was

conventi onal apparatus. 62
theﬁﬁof t he present

described by way of pref & ed F 1) g\ B ot
i nvention is not restricte d el iffg c _ eﬁﬂodlnents ment i oned
above and vari ous nDdlf gat : ' 66 scope of
t he present invention ] e e spi [yt e present
i nvention. For exanpl@ e Henber r i@mihe
enbodi nent s 592 66
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descri bed above, any novabl e nmenber which is pushed into the contai ner when
the 20 apparatus is correctly placed with its bottom down and the air
inlet and the air outl et are closed by this novenent of the
novabl e menber nay be enpl oyed. For exanple, a |l ever whose one
end is axially attached to the bottom of the container and whose
other end can be protruded fromthe bottomby rotation of the | ever nmay be
provi ded, and the air inlet and the air outlet may be cl osed and opened by
the rotation 25 of the lever.

19 e clain1 1. A dehum dification
appar atus conpri si ng. a contai ner containing a
del i quescent dehun1d|f|cat|on agent, which contai ner has at | east
one air inlet and at |east one air outlet, and has an per plate covering
5 t he contai ner; at | east one cl os{\ng nmenber which can
close said air inlet and said air outlet; - at | east one
novabl e menber havi ng each distal end, which nmenber ca
14
17 22A
39 12 228
) 1 33
34
4 o Ry e U 15
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move in the vertical direction, which nmenber is-attached to said closing

Jrenber, and whi ch nenber is urged downwardly such that when the
dehum dification apparatus 10 is not placed with its bottom down, said
di stal end of said novabl e nenber protrudes fromsaid bottom of

sai d apparatus so that said closing nenber closes said air inlet
and said air outlet, and when the dehum dification apparatus is placed on a

pl ane with its bottom down, said distal end of said novable
menber is made flush with said bott om overcom ng t he downward
urging force by virtue of weight of the apparatus 15 so that said air
inlet and said air outlet are Bben; and a fan driven by a
notor, which introduces air intyp saig container fromsaid air
inlet and discharges air. from spid t ai nef4t hrough said air outlet so
that the air passes tthrough said c& tai ner. - 2. The
dehum di fication apparatu & rein said air inlet 2
0 and said air outlet & éfflorned 'n said Ypper &83of said contai ner.
3. The dehum dificatign a r di tqcl 2, wherein said
cl osi ng menigey n nngggle'nenber is at
| east one verticakdy ndi ng rod wh nd is ached
to said plate constiNutig sai d?%fosi ng 8 me .ngéaz 54'<—--t-‘lf’a""t‘It The
dehumi di fi cati on arafus acgprding to ofjaim 3; Y Nsajpd cont ai ner
has at |east one V clly exted8ing through4holss i nGam Eaid novabl e
menber is 35 : 2
35
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20 _ 5. The dehumi dification apparatus according to
.claim4, conprising at | east one spring whose one end is fixed
and whose another end is attached to said novabl e menber, thereby
said spring downwardly urges said novabl e nmenber. 6. The
dehum di fication apparatus according to claim5, wherein said spring is

5 inserted in said through hole and said movabl e menber is inserted in
said spring. 7. The dehunidification apparatus according to
claim®6, wherein said fixed end of said spring is fixed to a
supporting nmenber which is forned on at | east a portion of

peri phery of said through hole. 8. The dehum dification
apparatus according to claim3, wherein said closing 10 menber has
protrusions which correspond to said air inlet and said air outlet,
respectively, said protrusions being inserted into said air inlet and said
out | et, respectively, when s&3d cl osi ng nenber closes said air
inlet and said air outlet. The dehumi di fication apparatus
according to clai:m2, conprising a flrst cl osi ng nenber that can

close said at least one air inlet and a(secopd closing nenber 15 t hat
can close said at |east Eeid{riﬁﬂﬁ]&t, first novabl e nenber whose
pr oxi mal end is /attdched pof saldprryst closing nenber, and a
second novabl e nenber whose :D
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proximal end is attached to said second cl osing nenber. 10. The
.dehum di fi cati on apparatus according to claim9, wherein said first
closing nenber is a plate and said first novable nenber is a vertically
extending rod 2 0 whose proxinmal end is attached to said plate
constituting said first closing nenber, and said second cl osing
menber is a plate and said second novabl e nenber is a vertically -
extendi ng rod whose proxinmal end is attached to said plate constituting
sai d second cl osi ng nmenber. 1 1. - The dehum dification apparatus
according to claim1 0, wherein said container 25 has a first
vertically extending through hole in which said first novabl e nenber is
inserted and a second vertically extending through hole in which said

second novabl e menber is inserted.

21 12. The dehumi dification apparatus according to
claim1l, conprising a first spring whose one end is fixed and
whose another end is attached to said first novable menber, and a

second spring whose one end is fixed and whose &®Bther. end is
attached to said second novabl e nenber, thereby (sai frst spring
downwar dl y urges

FIG. 9
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5 said first novabl e nenber and said second spring downwardly urges
.sai d second novabl e nenber. . 13. The dehumi dification
apparatus according to claim12, wherein said first spring is
inserted in said first through hole and said first novable nenber is

i nserted i'n said first spring, and said second spring is inserted
in said second through hole and 10 sai d second novabl e nenber is
inserted in said second spring. 14. The dehumi dification

apparatus according to claim 13, wherein said fixed end ~of said
first spring is fixed to a first supporting nenber which is forned on at
| east a portTonm pf—perrphery of sard—firstrtiroogimh®l e, and said
fixed end of said siégndr'""'"'"'1spr?ng'? ‘firxed-tfo-a-seconfd supporting
menber which is fqrdBd Bir-t-«d-east-la--port-i of---15-----4- of--peri-phery of said
second through holjedE &|.-}------. 15......The..dehum. di.f.L clat.Lon .appar at us
according to claih1¢, §\A1e ein.sald firsho oo, fl.osing.fenber -has at
| east one protrusijomeWE ¢h corresponds to said at | east one aig
inlet, and said sgco® 0si ng nenber has a Ieast one protryston which.
corresponds lw t|SETY At TdASt T oRe i POt Te T TSald | )r ot r usi ons ”
being inserted intjojsai d|a T‘1nlét and 201 : espectively,
when said first aned-secondi{ctosing jmenbers- ¢ i nlet
and said air outl gkeecesveceecfaress &Gr-u~¢he-deh| \r at us
according to claim 2,..further conpri-sing—a— $he upper
pl ate of said contlaji.netc..communicatijng.wmith.dnner..side..of..sai.
contai ner throughisaid.air,i.n.et.and. sald.ajr.outl.et,. . which.yessel has at
| east one air- 2{5 intfoductior hole and at_ least. one aif-discharging
hol e, and has an
8
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covering the vessel. 17. The dehum di fication apparatus
according to claim 16, wherein said vessel is

22 separated into first and second chanbers, said first
chanber having said air- i ntroduction hole and in which said air
inlet is open, said second chanber having said ai r-di schargi ng
hole and in which said air outlet is open. 18. The
dehum di fication apparatus according to claim 16, wherein said fan is 5
har bored in said vessel. 19. The dehumi di ficati on apparat us
according to claim 16, wherein the upper pl ate of saig vessel is
constituted by g SEparanl € cCover anod said fan 15 :hung on sardj &
cover. .2§.§ The:dehunidifiCatton.apparatusnagcordi$g to claim
16, further conpr srﬁg_a 10 : humi dity sensor in said: vessgl, which
sensor is electriqéléy connected-to sai d- frotor “ ..: whichjdrives said
fan. LB - ;o ' :
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