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PCT/ 1 B97/ 008 - Title of Invention '
For Adj usti n%ﬂ%md?%i cation Det ai | ed Descri pFF(%m%%I&?e
| nventi on 5 Field of Technol ogy Bel onging To The

I nvention The present invention relates to a unit for

adj usting hum di fjcati.Qn hum di fying unit . for an artificially
respiratory devi c't'%sqfﬁﬂvf'h O%nit for adj usting hum dification and a met hod
for t he phiePraf Adjusting Humigificstidror adj usting humidification. 10

Prior Art For exanpl e, Japanese Patent Application

Unexam ned Publication No. 62-26,076 di scloses a unit for adjusting
hum di ficati on Lch_uses a.tybe [ a peripheral wall with

m nute openings | ?‘Q@e'iilfd&ﬂﬂ'ﬁ“QP&!‘\R/%?'&P‘"\/apor to perneate therethrough
yet s | enough 15 to fail to pernmeate water therethrough. This

hum di fication adjusting unit is provided with one tube having a

peri pheral wal| \Field of TechnolggyBelgnging/Eo Fhe Invention wal | bei ng sonewhat

| ar ger i n.di anetet, and akrranged i.n.such that .an ected cal |
exot hermi ¢ nmember ERIEFHG gh/epﬁ%n;elates&) a““'ﬂf"éﬁ@*"é&"&\?ﬁ%ﬁ@ﬂfcggg?' a?“”ﬁ‘d% g unit

| arger is di b 3 i i ¥ifan

to be comzﬁﬁﬁﬁ#@lgpﬁg?ﬁig%ﬁ SO trﬂggﬂ%t(ﬁ h?d%%%lﬂr?gn dmi/gi'lfg r, ar?da Plteﬂ}og for
filled in withéprepamatior Of a unitifonsdjusting hugnidiicationd wat er vapors are al | owed

to be discharged by the aid of heat generated fromthe electrically
exot hdOni ¢ menber fromthe inside of the tube to the outside of the

hol | ow fi bers thrﬂﬁ(ﬂhAwe m nut e openi ngs provided in the peripheral wall.
Therefore, such a humdification adjusting unit as disclosed therein can

not only ensure For examplehlapanesetRatent Applicatiodi Wnexamiried Rublicatidnd¥at 62+265036

exanple, in _an intake path,(gan inta circuit,) of an artificially .
respi rat or y d56IPseER Bt P%TI aa])usggg E‘P%ﬁg@a@‘ r#ﬁ?ﬂ i 1id QE@’%"MP?%% wall with
advant age ot . L o £ leRerdthi j [

bei ng i % th);ém?lf)t?5 oPer lta eg{obﬁgga?ltl&flg s me weérdprlﬁlg{!ﬁgg as ab‘?%in% isP{}il ltneaough
uni t, 15t doesfailab peeeate svater thexgthrovgh (Ehichhamitification adjusting unit is providedowithk one

Sought to be Sql ved by The | nvention, 30 ) JFor th um di fication
S Dot i ng. o ke havingauerinbees] MAHLOYHH BN OPTiRgS, the peripBiral WAl betng Somewhit Iafger

D, 0 By R g8 ) PSRl Bt T g e
be broken, diameterafapicabl 3 minaoghrgerisidispased in the one tube. Upon use, the tube is allowed
to be communicated to a water supply source for supplying water, and it is filled in with water
20 always during use and water vapors are allowed to be discharged by the aid of heat generated
from the electrically exothermic member from the inside of the tube to the outside of the
holtow fibers through the minute openings provided in the peripheral wall.
Therefore, such a humidification adjusting unit as disclosed therein can not only ensure
the function of humidifying if it is located, for example, in an intake path (an intake circuit) of
25 an artificially respiratory device but also be disposed in an intake path by taking advantage of
an outer shape of the humidification adjusting unit being in the form of a tube. When it is

employed as a humidifying unit, it does not require a large volume chamber.

Problems Sought to be Solved by The Invention
30 For the humidification adjusting unit as described herein above, however, there is
provided one tube somewhat larger in diameter in order to ensure the generation of a certain

amount of water vapors. Once the tube would be broken, an unacceptably large amount of
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PCT/ 1 B97/ 00849 wat er may be forced to | eak outside the tube
and such | eWOMO2K% | suffer from various’ i nconveni eAEHIBIZHH849
exanple, in the case where the such unit for adjusting humdification is
enpl oyed as an intake path for an artificially respiratory device, it may
beconme hazardous if | eaked water woul d.cause_a decrease in the

huni di fyi nyafeamayiberforaed te leak quiside-thetubeand sugh deakage will suffer, from warious

intake side of the argificialld) ir | CE. gl . i .whi ch
1 Re® ! hoShveniifind Fos ginple, i 1he e Vert the Sokh B for RgpdridE lfiSiApg s
si tuation, ehpRysd 85alintdke\fAH fo? An AASHdI Tesiiratory Bedica it may beasmé hazardous if
primary Obi ect to provide a unit for adjusting hum dification capabl e of

remar kabl yleakgst watenwould cause a deereassiin themmaidifying funojionand sushsleaked wates avpuld

Cust af i nPORORNE AR S0Pt SRR BB SR Brviee 33 RO B e
i n the unigorin@éteddd Wpatiexg, hum di fication. The present

invention has a second object to provide a humdifying unit for an
artificially reSiventheforegeing situationsthetprieseniinventiondws been performedrand.it has the

Further, the present.invenfion.has g.third obiect. to vide a hod for
the 1c ' PIPBRERIE 9 PIvS AR shispiog RuBifiation Afhble ofiririibly iHproving
Means To Satbaifvehfeficd thabhayotherwise be caused resulting P Paniages VbR Iuth Bambjd® ¥
obj ect as described herein above, the present 1 nvention of clalrm1
provi@es awonldtoctur, whiliessstamingitherhumidifyingi functionrand zotaer thatarelwyigimally provided
exot herm c, nenber .20 ,. . provided .on an outer surface thereof with nultiple
hol I owf i b8 °g§&FPfﬁ§4HSH5£§°’B&ﬂ€‘&H8P-a| val | with minute openings
each of whi ch i Fhé afedentamEnfibn his 25dcond WBjedf to\BGide ahunBAAAE Bnit for:hn
theret hrough yet small enough to fail to perneate water therethrough.

Each of t tastificiallerespisatonodsyiesfusingshe hu cation @djuisting wmit.cl ai ned in claim1

s as scribed each .n clains 2.t 4. 22 and 23. 25

Further i n o dEArChs. Siereseat inbeioiag a fhitibpliget (3 pralide A miesoh Brahe, above,
the P8 €S enireparation of!h_@‘(ﬁﬁtfbpmjﬁs‘iing!lﬁkﬂmﬂcdtian| aim 15 provides a unit for
adjusting ‘humdification characterized by a hum di fyi ng structural
body that is structured by the nultiple hollow fibers that are provided on
an outer surfacg, of §>iot€ﬁrﬂ;’c menber and that have each a peri pheral
wal | with ni nut¥eans To Solye The Yrablems, 1o hg | arge enough to al | ow wat er
vapor to per meainfordbeiotichiedt e prithary dblect & describ¥ WWEH abBvd hé piesemGhiERioh
wat er therethrough; and that the hufM difying structural body |g

di sposed iof daimtopnovises aawitiforadiustiog humidificasione chiwacierfized by aroexothersic member

t2ube26 ° beprg‘%ggg gb\%q gg;%ﬁg'gcettggrreg' with multiple hollow fibers each having a peripheral wall

PCT/ 1 B97/ Q@i fhinute openings each of which is large enough to allow water vapor to permeate
therethrough yet small enough to fail to permeate water therethrough.
Each of the preferred modes of the present invention as claimed in claim 1 is as
described each in claims 2 to 14, 22 and 23.

25 Further, in order to achieve the primary object as described herein above, the present
invention as claimed in claim 15 provides a unit for adjusting humidification characterized by a
humidifying structural body that is structured by the multiple holiow fibers that are provided on
an outer surface of an exothermic member and that have each a peripheral wall with minute
openings each being large enough to allow water vapor to permeate therethrough yet small

30 enough to fail to permeate water therethrough; and that the humidifying structural body is
disposed in a short connection tube so as to be detachably connected to a tube to be connected

thereto.



A preferred node of the present invention as clainmed in claim15 is as
described in_each of claims 16 to 20, 22 and 23.

Furt her nor e, WOP882¥2r to achi eve the pri mary object as descri beHCHEPY/9849
above, too, the present invention as clainmed in claim?21l provides a
unit for adjusting humdification 5 characterized by a hum difying

Ll D00y e e B b B B 854§ oo in cac

peri pher al <\ yqnut e openi ngs each being | arge enough to
al | ow \/\/ater\a@g%'or téc:top%or’r?ga?ng@tﬁherethrough yet ) smal I enough to fail
to perneate wat efFufthermoére] inusrder rorathievathe primanyrbjtict g described berginabayegtoo, the

is held at a mounting flange to be nmounted,on a pipe t.0 be humi.difj.ed. 10

A pr ef er r ed preseet inyention aﬁrcg%reﬁé in ¢laight | BPP"%F&SGI 'r#ﬁﬁ“%ﬁ“&%ﬁ'iﬂ"ﬂ%“ﬁ‘ﬁ%s
descriRed in, each. T ﬂma i by the mulfiple AoH6iv filker
achi evg t hecggg‘l%gﬁzegb?yeﬁ' u@‘s"'ﬁa@c%éﬁa er gi%ﬁatz;%(s)t\%c,m?ﬁe ypreeén(;xntlﬂienvent I on .s
as claimed ipFovided oh fowepsirfee of theietothérpiiomember arfddhaving eachiafpesiphiraj wall with

respiratory device characterized by, a unjt f dj usti
hum di | cat PRI OpeRNEY eachdeine aras soLeh o dilaw pater yapor t%rdfgﬁa%tquﬂemush yet
outer surface g th i i WA !

val | Stiglf enSuahri 8 19 bl WhtliiercififoniR 4id thAHE huldiiEHEE RRLAI body

vapor to pe'id“lﬂﬂdEtiﬁh@bﬁﬁﬁ%ﬁﬂi&étobemountg(dabnalpiﬁeltoehﬁdmgﬁdiﬁed.f ail to perneate
wat er therethrough; and t

at the unit for adjustin . . um di fi catjon
is di dosed in am preferred mode of thepreseat MF’@PAWFF&’%"% Huslaim ?E'&:ﬁ#ﬁ?ﬁf‘@%ﬁ Wpach

W th the t hol I ow fibers of the unit for adjusting
hum di fi cat Pgﬁ&#aﬁdjéi In order to achieve the third object as

described her ei nJabedes to abkieps eheastorndobiedt iapdeszsibed herein above, tive gprésentinyention
25 provides a nethod for the preparatign,of g ynit for.adjustin .

hum di fi cat asplainesdinclain 24-provides phupmidifying lé!"h@lf fn ﬂr‘éf{qt?ggd rswﬁt%ariewce
gathering wih the | tipl — A ' | into
a sheet for gaaggzq%ynﬁggﬁf?{ead&ﬁtlgg 2‘? L’é@@%&%ﬁ %E ﬁ’é‘&m“g%&ﬂﬁﬂf‘wﬁ@ﬁﬂ ow

f i ber gsnear byovidédodn fhle dueraiaefacoivirhthe inbktipte hallaw fbére eacvhavirgethe pecipherg! whth
25 peripheral wall with the m nute openi ngs each bei %FI ar ge ent ugg to

al | ow wat er withrvinutepopenings eachpbeing large enqughto alony wajer vapeitq p thrgugh

to perneate ter. thereth h; maJell . [ :

fi bers gat hg\é\fwlmﬂﬁﬁg? Fﬁ%ﬁ&fﬁ%&%ﬂ%ﬁ%&mﬁ)‘fﬁ% ﬁ%& P%rt %Mo#mgtd?(ggmss gﬂgls

to make an fnidifichiioRss di3Posel iff as intalle diftnitriud aivadter supplyossubéeis commaunicdted with
to the axis of the exothermc nenber. 30 = A preferred
node of t he the msltipte hollomnfibers ofitheainiti for adjnsting humidifisation. as descri bed in

CaT 2y achi e A 5 it RS oRRES o P s, TR o
g CT/ 1 B97/ 00 §y4asi)med in‘éﬁi&%ﬁ%@ﬂies a method for the preparation of a uryt for adjusting |
humidification, characterized by preparing a multiple hollow fibers gathering with the multiple
hollow fibers connected integrally into a sheet form so as to make the axis of each of the
multiple hollow fibers neaﬂy parallel to each other, the multiple hollow fibers having the
25 peripheral wall with the minute openings each being large enough to allow water vapor to
permeate therethrough yet small enough to fail to permeate water therethrough; and winding
the multiple hollow fibers gathering around the exothermic member in the form of a rod so as
to make an axial direction of each of the multiple hollow fibers parallel to the axis of the
exothermic member.
30 A preferred mode of the present invention as claimed in claim 25 is as described in each
of claims 26, 27 and 30 above.

Further, in order to achieve the third object as described herein above, the present

3



i nvention as clainmed in claim28 provides a nethod for the preparation of a
unit for adjustin hum di fication, characterized by preparing the
mul ti ple ho Wg??ers gathering with the mul ti pl e hFT/BRY70pES, S
connected integrally into a sheet formso as to nmake the axis of each of
the nultiple hollow fibers thereof nearly parallel to each other, the

mul tiple hollow fibers each 5 of which has the peripheral wall with

t he ni nut e inyentiomgs claimed inslain 28-prgvidess methadsforthepreparation of a ypit for adjysting

to perneate therethrough A |l _en f al wat e

ther ot hr ougnmidtficanon, SHtactElze TR preatitiie bl hotldvy REFRTERMEANR M the,
around an eniigle hollewfibeRctonnected inté into a sheet form sb 4510 rhakerthe @kisVf each of
manner . A preferred node of the present invention as

cl ai med i nthe mulipleshollow,fibers thereof gasly, paralie] to @ach other, thexmultiploholiaw fbers each

resert i noEbiethas the perinhets el ot &t HeniBls each being lepmeepueh Tl
fibers hel guater vargl\'lvt(fﬁhridéﬁte%é ra.&%{ 7t amall ehOShASTRNES PormedhWeler tt&?&hrdhgg;

the multiple hol | bers having the 15 peripheral wall with the mnu
openi ngs eand winding)thesmyjtiplerholigv fibersigatheringsaround aipexotheymic member pethefarmeof
t her et hr ough Xet srrlx_aalll enough to fail to perneate water therethrough, it
not only ¢ foc in a spi Hgmﬂﬂsposed in the path snmall in dianeter but can

exhi bit its humglhfeféricli tbdé bf @ présedtinvention as cRRREPRY dFhE28 !B HestHbed in each
di scharging water vapors into the outside of each of the multiple hollow

fi berl® fronfclnims 2antk3®abavech of the nultiple hollow fibers through the

m nut e openi ngs 20 provi ded in each of the peripheral walls thereof
simply by filling each of the multiple hollow ‘fibers in with water
and heating the mitdctd ¢ Phd'BiveRtioh! Pers with the exotherm c nenber.

Further, as the humdification adjusting unit is structured by the multiple
hol | ow fi bers As the present|inventionias elaimeduinolading! comprises theomultiplel haliow filsers held

", AP SR et M KO o Mg
25 15 be paipterd vwal »ﬁiﬂu fhelhinaed %e@{@k 'eaéﬁ%golflnf’%é:éix\lo}:%h Ve blatey J.aPQFfoS

woul d be danmaged, broken, C., there g to reduce |
humi di f yi npermeatet therethrough petrsoallregough toofail ta pemmeatecwatet thesethrough, it netiofily can

e |G BN G b RN R TR
hel d on t hgpRopridte %ﬂfeﬁﬁ&edﬁéhaﬁ'gﬁg water vapoifothé BhsidERITa8Eh btk Q\Shlﬂpl%%il@ivn
, th may 30 al so be

degree ofaghy5| cal intensity e exot herm c nenber _

enpl oyed afibess frombthe inside efigach of thegneltiplefholiowrfiberst throughrthe miimite oppehihgsy
fibe held to, ,. e_exqt herm.c ne L. . From t he

for eé@i ng, prtoﬁgleﬂ o E"e‘?ﬁ’rﬁﬁ%ﬂf%ﬁ? 8@“3 bl}%%gnglﬁ by, filling gach pﬂlled{lplgl]glemoﬂow
\6}\%1 gg } bgggﬁgbers in with water and heating the multiple hollow fibers with the exothermic mexfiber.

PCT/ 1 B97/ 00849 Further, as the humidifisationcidjisting anit isstrucaired by tHeembitipledidilonibers
abITTty aseifR sBR a5 AwhOIE afd Lachne HonSW dber chtbtititing the multiple hollow fibers being

minute in diameter, an amount of water leaking from the hollow fibers, if leaked therefrom, can
25 be reduced to an extremely small level, even if the hollow fibers would be damaged, broken,
etc., thereby failing to reduce its humidifying function and improving it to such an extent as
such water leaking therefrom causing neither inconveniences nor substantial problems.
Furthermore, as the multiple hollow fibers are held on the outer surface of the
exothermic member having a certain degree of physical intensity, the exothermic member may
30 also be employed as a member for supporting the posture of the multiple hollow fibers held to
the exothermic member.

From the foregoing, the present invention can provide such a humidification adjusting
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shoul d originally have as well as to inprove inconveniences that may

ot herwi se be caused to occur, even when it is damaged, a

addi tion t herWO®8{081%ol d the nultiple hollow fibers al wey @?7’99959
gi ven posture even if a nmenber for supporting the posture thereof would not
be 5 provi ded separately. As the present I nvention as

claimed in claim2 is structured sy ner

exot her ni ¢ rrunisse adapted agtp @4&%8&3@*@‘%&%5@? A’F\grl\ t&\&f}gmfcﬂgcaéléml adrlustrrng unit
humi di fyi ng @e@tmrnmy%tmgébhmwm
the mul ti pl egﬁ%‘f‘i‘é’mﬂ% ﬁéz\r& esttgqe i:&"%lﬁ(f'(’rﬁrg‘;mrerereof hol'di ng the

nul tipl e hol bewvar evarwhasit isddmaged,tdnd inadditioy theretbdd bpldghe multiple thollewdfiberse
10 mul tiple hol | ow fibers held to the. expthernic

As ‘the pr eseratwa%\aéns givien posturaevendf 3 membsy @?@@?gﬁﬁwgﬁe thrreef wapldmes be
exot her . d{g@g%zé consists of the electrically exotherm c nmenber,

t he ano nt orp?r‘@get %pplredtothe water in the multiple

hol'l ow fibers can Agthe présent ilnedxtidhtabelaimwmtdmmrmxs\struhtuaedmgmchlegnmeothat the

Dt esent | nvoRkoibamsamertber s ofan sendableabine hps mpava the st e hitdiditing by
h dif t t
i ﬁmd :m ?/nl ngluijﬁl;n%%ié%r{pﬁ area af the exothermic axa\wﬁ%e%ﬁ ﬂﬁtmﬁlﬁ}SPerﬂdllBW fiers hAd Mchrea

I'on havi ng t he
el ectrical |y yreredfifidihg tmbﬁ?leqwnswﬁbdﬁgas)&eﬂ kﬁhbahihtyngf holdingfthe posture of the
generating heat upon transm ssion of el ectri c current and the
el ectrilal | y multiple ollowy ﬁbsrﬂdmldmtbpes@aeamem er. the heating wire for
ensuring electri C%@%ﬁ;‘%ﬁ% & X%lﬁloh ag%iluﬁ&i; [ Gaithy E%%uﬁl’&?ég stich tHQQﬁFEEo&Qﬁmc

20 i nsul ating e ensure even | ectrica

exotherm ¢ myigiHer 'cénéi‘él?bpmcelectncally exétheiniie nbel eheramonmtndfireat to be applied to the
The present invention as claimed in claim5 provides the hum difi cg,lgbﬁg
adj usti ng uniwateémin the muitlplw\hnlbrw fibess panibe eangrolied “eﬁhﬁ%veﬁeaed wih g grgeof

menber. Therefore, the s di

unit accor di REELPR- Wﬁf‘é@é HFﬁ }ﬂ'{%ﬁ"ﬁ gﬂ’“ﬁte"%'f% 52 Ede@gﬁ gieﬂf E%ﬁxon can
does nofs req%ﬂ%ﬁe?&taﬁﬁ?}’ﬁﬁd ﬁhlﬁﬁiyfih%hum&ﬁ@i@tmﬁmomnl i ke the electrically

exot herm ¢ | éast in a region in which the

hol | ow fi bers are Asthd paesentmmmrmae shaimed inclaim 4 proyidigs the humlguécatwn adjusting unit

ddi t heat d
"t ensi 1y soaving thd el omsrpiceBReh orarg Gt the hhg Mg rof BEAkfiBing heat
humi di fi cati ggaﬁWaHéﬁfﬁ Bi‘élkctﬁ%%ﬂfréhm&tﬁe tle&rically msulathftgememben diypovet @round

can be enhan to a er extent by taking advantage o he intensity of
the 30 heake heaping fwire Mbdsunggteleetrmahmmlatmf ittdan ensure ispllety upan usg becauseghe

hel d on the heat |
' aco@ianc MoHARE PREOBPRISE dan b sasTLeRd Br SERE aflmqtﬁerm*%meggbew employed

heater is
VO 98/ 02199 2 the exothermic member.

PCT/ 1 B97/ 00849  The present inventitl asyolaimed iroclhion$ peyidesshe bumidificating adjysting unit in
exot herm c sect,i t he exot
adj usti ng hurWC}B?*? the ?mpﬁwﬂ?ﬁg]aﬁeﬂe ﬁﬁ’%fb‘?’ﬁ'é“eﬁf’mr’ﬁ’ Ther °5°n‘°1$3"t° SE)JHP{"TC ggthe

s
f

performa idificati onHallisfing Hfik ?(%do?éﬁn%fto {fapradeht PRetiont dag Ueeaﬁpmme@aumﬁ
exot herm c me R the . )
25 does not require to ensure electrical insulation, unlike the electrically exothermic member, at

least in a region in which the multiple hollow fibers are held and humidification is performed.
In addition, the heat pipe is made of a member generally having a physical intensity so
that the ability of holding the posture of the humidification adjusting unit according to the
present invention can be enhanced to a higher extent by taking advantage of the intensity of the
30 heat pipe for holding the posture of the multiple hollow fibers held on the heat pipe employed
as the exothermic member.

In accordance with the present invention as claimed in claim 6, as the heater is
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sanme action and effects as achieved by the present invention as clained in
claimb5. 5 As the present invention as clained in claim?7
provi des t hWORSMRM i cati on adj usting unit i n whi ch PO¥/IBY/008%9
hol | ow fi bers are wound around the exotherm c nenber, the secure

contact of the nmultiple hollow fibers with the exotherm c nenber can be
ensured, thereby capabl e of inproving the transm ssion of heat
from the eswployedraga heattseurqed'm heating the exothermic section ofishe exothetmic snemiser] the

o,

exot her m Csdéﬁféﬂ@fferatxon of the action of the hédt pi’ﬁ‘ecﬁrtﬁél@:ﬁhé’bhﬁé"mbﬂlﬁep Glec%ﬁ'lflso oﬁ‘er the
invention as clainmed in claim@8, the miltiple hol

wound ar ousemne aesionandiefiects as achieved hynhtapwpent anvemxmm claimed hm:lairhé s arre

U8 300 ot B R S 0308 e SR
t t

15 | LR APl oNolD fhebd B Wit é’t"g‘?"e‘“&%ﬂ*f‘%ﬁ%ﬁ‘gf‘ﬂ’g* 35%%%%{%”'

15 in which the nul P
mermber in eantactof the multiple hollow ﬁbe{rhmthtthneemthntd merabér cah beleasured,t theted

hol I ow fib b | 1.el the
i s of 1 r@pagls D APRRYHRINE BaRsnisson A HiaL Fomuh¥ ckhemmic membensa ummne
ef fects ashclio fiteds and the humidiBing ﬂﬁln?rtl%&@@ﬁ cahn fHé%Hdul? "hc?gqsgéll %& §1 r ov. a{;‘

The present” invenfion as clai ned
t he Muni di gdjusting he aupumtqf ithe mnitipledpliow fikerswwiouind arbandrthete)qotherinid meitibkr ber s

are bundl ed toggt he eltF of the sides o c@m ot herm c

member and t he &P "ﬁ%\“’ft %FWS%@V&W% ‘b"l mg F im $,she “FL@“RISMGW\M th
th

e COMEARts & wound aound e SAONEHE et s iFmlnes U5 55 0 Rl g

the pr esemﬁmmhwmm&emesenmuentmntas clarrmdamelaﬁmﬂ ancnmfmchieved thereby.
separately it can,redyce t.he nunper of parts therefor 5
In addition, as™ e %?Fﬂgg'tvﬁ?t’qncfs\&lﬁ'@ﬁalf%’éa' @ D proyidgs the, hymidification adiystinganit

one ¥nd siif evhxch the mul@le hBRoW iBERYUré Wouhi® idthd tl{erb‘:‘toﬁiéﬁﬁﬁrxﬂélﬂgerqh nga state

hum di fication adjusting unit and the supply wat er t 0 can

be per f or rthat the axig bembanf‘tbﬂnmitlnh)hnilqvnﬁberms anegehsh a5 tddbetdenenlly parallehw
mounti n her e capable of si t he manpner of uyse of the
huni di f |gc36+ %ﬁg of thd exonémlﬁ&:? 6" ufh F?" r¥°m’gth° samo actjqnand eftects as achieved

lnventlonb@&heb@semweansﬁawmﬂﬂedaﬁwms the unit for adjusting
humi dificafion in which the nultiple hollow fibers are bundl ed together at

each of the botFhe present inveitityeasaflaimied ireclaih B0 priosides thecunddificstiorhadjhstingeunit

b u nd)oed P9 ;[w nchsth M EH!EV ELgrs ra]u(?t'.l t|>u0 efd tggetger at either of the sides of the exothermic
PCT/ | BO7/ @¥¥dtiar and the bundled ﬂo?txérpémg miilfigle ﬁ&ﬁ)v? ﬁﬁﬁ}?fstfafm&? vJﬁﬁ tﬁ@ B&Eifetcf"& th©

the side of the water supply source, it 1s no
prepar e t e conmactack torthe nﬂapﬁthelwatett mpplytspumep'ﬁhﬂrefoﬁé theehhmidim:ahbﬁ atjustirg Of
parts as water can be supplied to the

T ol e HBit AgcariigEb 2he profknd fivelist sk ot Foquire {0 prepareJor hepesElonsepamataly| v
of el er 9t taliredibe (R hihBlrd Bl fitrdtbber s can be performed at a S

hi gh speed and with high precisio I's case, as the peripheral wall of
eac I250f t he nulle addition, as the connector to whxch the supply water is located on the one end side

of the exothermic member, the supporting of the humidification adjusting unit and the supply
of water thereto can be performed at one location by mounting the one end side thereof on the
mounting object, thereby capable of simplifying the manner of use of the humidification
adjusting unit.

30 As the present invention as claimed in claim 11 provides the unit for adjusting
humidification in which the multiple hollow fibers are bundled together at each of the both

sides of the exothermic member and each of the bundled portions of the multiple hollow fibers
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hol |l ow fibers is provided with such m nute openings as each being | arge
enough to al I‘?&/ g’/g 5 vapor to perneate therethrough ye}’cﬁ‘m%on&w
£ %‘3 meat e wat

enough to fai er therethrough, the air present I n
each of the nultiple hollow fibers can be discharged to the outside through
t he m nute openings forned in the peripheral wall of each of the

multiple hollow fibers as the

water is su piSIfP@c!Pd with ke mmé?@ %P‘i\’l%tﬁg{ﬁ If)‘iﬂiéus?&l)‘l?ﬁﬁﬁ yllféreshgpﬁvs%{]{) I Htip flot

ends. Therefg ?r‘%%sahpgo mgl,%:}f‘% Ig%f,{ggﬁg l@?%#vﬁyynmewﬂy ‘capable @ﬁeﬂﬁﬁh@%ndxﬂbwbans

a state that rbers are filled in Wth water
al one Wi t houghetdfSr. 3 addition,casafated cantbieesupplied to the multiple hollow fibers firasm the koth end

even if the nmultiple hollow fibers on the sjde of,the ong connect or .woul

be bl ocked.  sidesthersef; the suppipef water £ pachif the multiple hallow,ihess %eﬁ%?ﬁf%?‘?edd‘“ a
This cap hi ghly ensur . . tral f ' :
o1 578 o PG i igh s 65 11 o oA Lol RS e i

in claim12 RpeiR BB8rstis'provided with sugHjmindtenpenings as eachbeing ldrge enough torallow witer
the both sides of the nmultiple hollow fibers are Sundl ed togeth

[ Oh
i ther i de waporite peosate therethioush yet sl enqueiofafl SoPeRet s Halsf thrgtirough, the

mul tiple holl.ow fibhers i,s . | m&g@{
to the side ﬂrpf%gr?t\mteg¢h gﬁtgﬁlmﬁllns%%?ég&g%gggaﬁPﬁg&%%%tpéggﬁﬁd| nven |ﬁdl§
can achi eve iyuté ap&hi foﬁﬂe@ﬁﬂheF:‘eﬁﬂie%almﬂa:fhhﬂveﬂhbymﬂﬁme bobewrfibers as the

i nvention as clainmed in claim 10 and 11.

- ) The .
present0i nvewsteois supplieditherato ievercif shewater jssupplied 4o thesmpltipie holiow, fibers from their

adj usting unjt i i gh t. t] L bat

oo oL 00, s Tt Dbt il B b gy o BB ik e
supply end Ofnyitfiffe RARIWA BDERs GrBIEAEh wititwitecalbnedithoutithe existencé of dietibein.
multiple hollowfibers is formed with the connector @lnnected to the

t0.he
side of the wat er Furthermoreseyspifthe multinie heligw fihers on the %8? BE e @necopnector would

mul tiple hol]ow fibers can sinplif d : .

humi di fi cat i ﬁ"nwﬁﬁﬂ“ﬂﬁ A e Seriish It ‘ﬂ‘g the; '%g?gishéﬂ‘%“ﬁ\?‘é’ﬁt Thiséfin highly ensure
the el ggtri Ctlﬁ%ﬂﬁ!ﬁ%oi‘ supplyingswiiet 1o théshsitiplahdlidwdibest er supply system can
be concentrated at t'he one’l ocati on. As the p

\ resept .
i nventi on as cl ai Asdh¢ presentiinventiopasclaimed in elaim J &ipavvidesthe ypit £of ﬁ%stwg 30

it 1 n whi t | tiple. | fl | t
A AV Bl IO A BB
end of the eFimé?‘?fd@io?' thEShtherfiiémeBeandcthe Bundled portiof ©f theanuleiple lstlow fibers is
oW

mul tiple hol Ibers 1s formed with the connector to be conpected to the

si de formed with the connector to be connected to the side of the water supply source. Hence, the
WO 98/ Q2199 ] . . . . . .
PCT/ 1 5987 00gBssent invention can acfievefhe fatpe.fetion and effectsas dchieysd by fhe present inyention

of the multipl a.nalliRMaih10'zadqan make easi er the preparation of
the humdification adjusting unit because the connector can be forned

sinply for the pulThepeesent invention aselatmedintclaimtl 3tpravides thedumidification adistingtunit

supply systeminto . onsj der at,i on, 5 . .
Vet i on acmvhiEkhe mteleholoRoRbs e g up At fhe e eod pogion heliel Sihe sidp of
in which the ol £ Wi efmi¢ fedite RdPortiobeth
hol | ow fi bertsﬂétézéggﬁ %¥%Mt§hﬁﬁ 9%&?12*‘%1%%28%%@"%35 er Sgﬁitpﬂr%bruglb sur f aclg of‘ et he
exot hepsi ¢ nawhiple hoitbw fibérs fisformed whithtthe connector to beyearingpied 40 thanside of the water

m nute openi Qt?psplyegncdhthg;eo\f&.h'li‘h(fsh stin?cttllr%ro??heetgghjigg ﬁoﬁoevl ijib%\{\s'» c\-’\a@lts%p!\@%é altrgngement of
the humidification adjusting unit according to the present invention because the electric current
supply system and the water supply system can be concentrated at the one location.

As the present invention as claimed in claim 14 provides the humidification adjusting
30 unit in which the multiple hollow fibers are bundled up at the one end portion thereof on the
side opposite to the electric current supply end of the exothermic member and the bundled

portion of the multiple hollow fibers is formed with the connector to be connected to the side
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perneate therethrough yet small enough to fail to perneate water

t heret hrough and in which 10 the humdifying structural body is

di sposed i PH&O2M8, t connection tube so as to be detachabl y PCT/IB97/00849
connected to the tube to be connected thereto. Hence, this invention can
remar kably i nprove I nconveni ences that may otherw se be caused by
damages evepn,if such dana whi | e sustaining the

es woul d occur, .
humi di fyi n9f the Watersupply esg thﬁmfﬁigwmequae ofthe multiple hollowdibers,can make easier
hum di fi cag, ISt 1 TP e . ther hum,didication
adj usti ngat?}hpge "g‘g‘g@a‘ﬁg‘ P‘gm{dhﬁeca%?%g@ﬁfth%‘{/nétn?ﬁcg#\geatggg’P 3’}%% can betjormgi'
claim 15 csinply forsie puppekel tb Supply Saater ittt taking thé%ld&ﬁ&@&ﬁeﬂt?&ﬁrﬂ&@yf%@m%to
separate unit, for, supporting the posture of the multiple” hollow
fibers. | FORBGLRAYGA. the humidificati on adjusting unit can be set

dyg f ' : | j h be .
Connest od & hor or S pibsdht iVRAAGH b Olirledin S 15 SAGE! o8 Rl carfor iuseing umit,
16 uses t e whichethg hunfidifidng structiral Isdulyris structured by@he Aruttiple holloWSiblefs thaiardY €

t he same ﬁlceu on_and effe_cggngs chi eved b¥ t he present invention as
cl ai med i rield oR theoterparip af theexothermic membsrranddbatchave each the

2l ust 1 ng Porpheral WAL LA i o BBy kst B hich Elafis e I3 ale Wit vRparie

short conmpenhemea thdﬂhhrodgh%@&hﬁal?&mugh 16 Fail tofpermeate Rt &OneFthidugh ahd fn which
body on the short connection tube as we as

humi di fying structural
achi &i/g ﬁé Qgﬁ@éﬁ?@%?&tm@m& hediis disposed,in the ishasy conriegtion dube sesasto berdetadhiably .
as ¢l al M Gohdcted to the titleto/Be tonhébedd WheflRd @c@stggﬁﬁﬁeg{nggdﬁgﬂgﬁ%&eggﬁ%e

The present 1 nvention as clainmed 1th clalm s

tube for fvenveniences thi atay otliesrndsetbe@ausedity dothagedevinaf bikh daiizes $id o@&g
effects as ,aqchieved by the, present 30 ll,i;’nver?t@i on as cl ai ned |en clugclpm 15’

i n the naNfde sugagingthe bumiditying ability and so o thatishavild be originallyheld by the
ortion o i . .he L-shaped tube can be enployed as a portion
p ?‘P&mﬁ&?fpbnsadﬁ?%“:&& P npt oy p

for supporting ng) the humdifying structural body wi th high
pr ediSsi on. Further, the humidification adjusting unit according to the present inventi i
WO 98/ 02199 J 14 g p inventionths claimed

PCT/ | B97/ Ho@aitn 15 can always hold its predefarmined pestuse withoutheiaid bfa sepasate mnitforl

body can P@%ﬁ, : esey (pserting the, hum difying
structura ogélné ﬁ]t% %\(’f" {1}13& ?r%ﬁt%ﬁ%@ﬁ%"ﬁ&%ﬁ {%%d‘{']tfﬂfb tb% ﬁ?‘?‘tﬁﬁ@ﬂw [pdjusting
one si de woiit térebdisevireidy\fongsessimplyibycahnétiy thel$hobt Sothetbtibd ﬁi’bg t8ehe bR Y
operabi | i t(é%‘ The present invention as clainmed 1n clarm 19

i s ar r angeRpnssteddharetor cadi |y connect the 5 short connection tube to an
obj egt of an i - 5) o] ubes. structure so that it can offer

t heggdvant age ?ﬂg;’ l."'t(gg']iet 'EYI%%%P Sgc%m'ﬁi'_f'ic S | eStraight tE%ta"Fé%ﬂ}O}" be set
to such acommbitimi tubé to achieve th¥drhe astionland@Meds A5 BV evdiby e Ekeﬁf‘gllv‘étﬁtgcﬁ%ss
simlar tq those as achieved by the present I nveéntion as clarned 1 n
cl ai m 18. claimed in claim 15 in theymannier assdescribed kasein@hovss cl ai ned in clai m 20 can

cocommoat e ¢ PRa MUYt g i Ko DB SR i
Z; (rjuct ur adnithaling e nfcuntiig langOnb@Red Btathidfy GiPtHeShbritdnRedtionEbs e} | O
25 simplifying the mounting of the humidifying structural body on the short connection tube as

well as achieving the same action and effects as achieved by the present invention as claimed in
claim 15 in the manner as described herein above.
The present invention as claimed in claim 18 uses the generally L-shaped tube for the
short connection tube to achieve the same action and effects as achieved by the present
30 invention as claimed in claim 15 in the manner as described herein above. In addition, the tube
portion on the one side of the L-shaped tube can be employed as a portion for supporting

(mounting) the humidifying structural body with high precision.
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effects simlar to those of the present invention as claimed in claim15 in
the manner asyoggpz199 described herein above. | pcoRId/dogas €
with the present I nvention as clainmed in claim2l, the humdification 15
adjusting unit, even if it is to be held to the nounting flange, can

achi eve the action and effects simlar to those achi eved by the

present invention | i 11 ' }bdé n ' :

nounting flange ogﬁﬁhg‘l‘@j’g’?ﬂf (;' ng&%ﬁ %ﬁ%ﬂg&dﬂ BRiset teady forA%sets#]mef)%y
present i nvejnsérting ke Miraidifyingi seructuralbody inte thomadatigopening of theltobe portioglun the
i nsertion of the exotherm.c nenber and the |tiple hollowfibers . nto the
ext endabl e neagsigeof the W%‘P&B@“%?’“ﬂh@%@%‘ﬁ" IMPEOVE, ouRHNg ‘?RFé?R'F n can

hold the multiplergg ?L%{ i%n@&'ftﬁn% claified %n ?]laim 1%%%@3 §o H?fg)l%ﬁg% EnrdcPthe

preci sion and i nprov ransm ssion o eat fromt thermc
menber $§0 eagHorpEorinectiontubiepd @n lobjecof dn inpersoutyr goubletubgs stmecturel soi thatit can offer

hol | ow fi bers onto the exothermc er, wth an, ropri ate degree
of pressing theraduantage that the umt fora mqoh\ggnng{ﬁ%apqﬂ,mqegqiphg&p sat gq)m %o%ect as

chi oved by WALA fiéip pERAEIENEGREd el Snitafi Blagsh ackidebd bY fRFp3ent

i nclusive, invention &\ciimeléwclale18nit for adjusting hunidification is
di sposed in an intake circuit of an artificial respiratory device

artificiall
for the humidifi cXhe present inyention agslagmed in claim 20 can accommedate the Bugidifing

I nventipn as_cl ai | ' ity i nt. ' '
ci v oui 18051 PR Eod G s Sy widh (N Ehote clnh B RS the Bece prodbei
humi di fyi ng mihidiffiag seciPal body ¥y thé shorbéonmestivr mbe ay wéihas achiens thg actien and
hum di fication adjusting unit. . . | n accordance, wWith the
present i nveefféctssimiantosthassiof the presenh ipwentionas ¢lamedinclam 1 Hip the manner as

fibers are undbad'ound tbhe exotherm c nenber in such a state that the axis
gscribe al

of each of t herein above. 9
WO 98/ 02199 In accordance with the present invention as claimed in claim 21, the humidification
PCT/ 1 B97/ 00849 mul tiple hollow fibers is generally parallel to

the axi§ of tadussingtumisy aven ifisrieia behald tothe mounting flange, cap grhieyr,thepstion gad effects

are held on the outer surface,of, the exo . 0] r, r@f ' :
o el o0 s WA B ARG s R RS 1S5 o g
present i nvegmkinfiunBig flange on the tab&tdBélhuridified m 1 in the manner as

descri bed herein above. ™5 Further, upon the preparation of the

humi di fi cation adAssheé prgsentiinvention anclameddn claim 22 is so adapted;as torallowna tighty

mul il e ho PR BEE sxgirentner By arddne Piar Bofo® RhAS e dndknddile mesh
exot hes@ C  cover tube bﬁegfgiﬁ%qﬁéht} t'ﬂéfpﬁésgﬁﬁn%lﬁioﬂ%n hialdxhe niultigle helicdvtfibefron the

t her eby i nprovi ng wo Ity for holding the nultiple hollow

fibers on t hexothermitemeinbenwithédigh precision and improve the wransmpssioncofitheahfrom then as

laimed in claim 26 i the area of th tipl . hol
Fi bers. hel d SUHBLTBINE 1A GohoAUE MO AR NPy Fsriby feeRes fhs meltels HRllcvbpers

LLPn’eglisf sinﬁg %rg? Iﬂllet ?x%?éﬁgﬁﬁ%@g???gg??gwm@& adj usgnignfgﬁi E hgan be
enhanced. The present invention as claimed in claim 23 can achieve the action and effects similar
25 to those as achieved by each of the present invention as claimed in claims 1 to 22, inclusive,
even when the unit for adjusting humidification is disposed in an intake circuit of an artificially
respiratory device for the humidification of intake gases.
As the present invention as claimed in claim 24 can humidify intake gases in the intake
circuit using the humidification adjusting unit, there can be provided a humidifying unit for an
30 artificial respiratory device using the humidification adjusting unit.
In accordance with the present invention as claimed in claim 25, the multiple hollow

fibers are wound around the exothermic member in such a state that the axis of each of the

9



The present invention as clained in claim27 can achieve the action and

effects as 15 achi eved by the present invention as clained in claim10
and 11, in wedswoRme to the action and ef fects as achi SREXIIHIY/00840
present invention as clained in claim26. As the present

I nvention as claimed in claim28 uses the nultiple hollow fibers
gathering with the multiple hollow fibers connected together into a tape
formfor vvinmlhpig hollow fibersds genedallyparallebtdtheraxis ofghdrexothermic membet anditheer

t can ache e actjon an ffect 2 chi eved.by the
: nventi on IHE’ 1% ﬂ%”%h‘?laé‘? ﬂ?‘é@“ the Sufer suxgace of the e g’\‘/ é‘ﬁt“%%ﬂ&éﬁ this

clainmed in ?C'ﬂﬁ

that can ac'ﬁ'keve ‘fzﬁe! @%lon arﬁd te’é‘klga jgkééd ﬂe@ggéﬂ?f‘ tﬁ)hdge rreessereltnmventiBH ds
i nventi on elaintddoinrobziimi Inin the mannercsalescritiediherdimataivieng t he both end portions
of the multiple_hollowfihers ther| |na pgrm.at the one
end pértion of & HQLE"XHPH%BH? m‘d‘ggﬁ'ﬂ’?éﬁiﬁﬁgﬂg Hﬂ’rﬂ%fﬂ? pfnes s

humi di fyi naesahbwé/rehvabwe r:ﬁaw&nngiage@ﬂ?@m%pmmw ﬁueg%gatnmﬂgw{tﬁ'tﬂ@r s

hel d on the exo

i nventi on amitipl@holkey fibers/connectéd together ivegrally foe winding asutund uhaéxdthenmc
hum di fication adjusting unit that can achieve the action and effects as
achi eved binember &@B&ﬂley are not caused torhe Q‘/‘ﬂ“@?ddh&'iehiéWP"@MW@K’@D""B@"’ holding

Manners or fﬁl&‘lhﬁ'%ﬁo%ew&?ﬂﬁ'ﬁg&herm The present invention
will be desc B AT RS W T h retar ence to the
10 10 As\t& ﬁ&é&&ﬁﬁ&ntlon as claimed in claim 26 can increase the area of the multxple

PCT/ | B97/ 00849 d
7 show t hebhellay fbers beld whgéﬁﬁ%'ﬁm@rgw ¥ By fo)ding thmt#tmlsbolém@&pm

for practi g,mgnré R;En%ne&@ r}t(oihgﬁﬁgtrgeﬁﬁber'q&eﬁ rhzﬂ:fﬁhg a é]ny bEhE rhﬁg-&glﬁg#fg;'r al

1 denotes an 1| an Inta Clrc an arti

respi r at or ydjdstingamitaran be@nhargedn adapt er (not shown) 5 connected to the
lung of a patient to a source of supplying intake gases aIthouah not
shown, - dhe prasent ipvantion @s 5htm¢dsm| qlaigd’ eanpshieve thesactionand ¢ffgetsiant ake

h o k
i r oLF on sl By T presirtVertion, 0 Eimed i claim 90 an 13y &58Rch, & e apffon and
adapt er freﬂ'ectmahwve(ebpih@rpsanyimgnﬁdneasmmied ugelamzéThe i nner di anmet er

of the intake path 2 my be set, to be in t aneof for exarrple,
from 14 mm to 165 the PfGFe"él'P‘ﬁeHF%!hﬁs claimed ip claym 28mses t?‘F hellewdibers mm f or

a grown- up ,f[ér\;,n
enbodi mant acco di }fe manle hroélg g’nfbﬁSen P%g tﬁgcﬁnéﬁmo]a QBQ f&?'n td} ‘{"ng ng1 S
nmount ed d edrauﬁthﬁie}exofheﬂnmmdbérlm atspival mabnestit cap achieve ¢he deaioniand pffevtsdsd

wth_ a hort connection tube 5, a nmpunting flange 6, and a
humi &9f yi rgfh&vr-ﬁéfd?eemremwwmwnasclalmedmvhanaﬁort connection tube 5 may

e 8 5L e 00 ARt e AN R MRS AR
of the unit that can achieve the action and effects as achieved by the present invention as claimed in
claim 25 by locating the both end portions of the multiple hollow fibers gathering in a tape
form at the one end portion of the exothermic member as well as that can enhance the
25 humidifying ability by increasing the area of the multiple hollow fibers held on the exothermic
member.
The present invention as claimed in claim 30 can provide the preparation of the
humidification adjusting unit that can achieve the action and effects as achieved by the present
invention as claimed in claim 22.
30

Manners of Practicing The Invention

The present invention will be described by way of examples with reference to the
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connection end portion la of the intake tube 1 to be connected thereto. The

outer diameter of the short connection tube 5 is set so

: . . P 810b849
somewhat Iard@?’?ﬁﬁ%’the i nner di aneter of the i nt ake tugiﬂé, I'n
order to ensure the relationship of airtight engagement with the intake
tube | to be connected thereto, and it nmay be set appropriately in

accordance with the.intake tube 1 to 20 be enployed. As a matter of
course, in t#COMPAnng dFRAWINES. 5t i onshi p of engagenent of the short

connecti on tube Sgys rd #nd MRHirhidificatioh MiétinglunlPacbrdifygto thecfirst émbodident
e

may be such that i nner periphery of the short connection tubg 5
i s engaged widrlpradtieinguhe presentiimvestion.ohs sheavn in Fig. 1, referance npmeral 1 fepgtasiagintake

la of the intake tube 1. .ln.such a.case the inner. diametsa
connect i on. { Bibe o6ah raks citcit 8 oy retpiarecy Qs oOHE-Ate £ adfifit(HRl town)
the congecti Bt £ the lun@6F 4 pRtent fo 8's0bid8 of Bippifing iHeskelgdses, aithogtnaet shdw,

thereto; in orde 0 ensur relationshi p of alrtight engagenent
with the intagkinetfstidn obthedntakeatubet leconstinting an istake path 2. intakeigases ddthe existence

S needl ess to say, that the_use of Jpacki.n ast eni n

the |ike mayofistakegnsasapdhe direction of #}ﬂ“o@% Bring Indigated @Y m%\g‘ﬂo&%&a% the

ai rtight ness | . The brlier @ineedtbfhe italte path 2
short connecwagﬁertfﬁoo'%thf segﬁcet%e}ﬁ‘:@ﬁhhgﬁﬁféﬂggvﬁkéﬁ n Ie:i gsr 1 and 2) is fqr?red

with a nmount jnag besetbbe i tHeatngeok) forrexampte, froomi4 mp fd &k gun 6or antipfant patient and

mount i ng opening 8 is |ocated at the posi,tion outside of the connection end
porti od0la ofromRO mm to 24 mmfogREIWBVPPAHEYN connection with the connection

end portion |a ther ' . . . . .
11 As %@@ﬂgﬁéégpm ifi théémbliment according to the present invention, the

PCT/ | B97/ 008¢%ake tube 1 is mountedidétavhablycon @ himiidifidatioh adjuisting unibA thattis providesewih a
to be conmmunicated with the outside t n:Punti ng

. e e T
flange 6 conshosteonsectionftubgded H’GPW%H%{S%% apd §&H§V‘B@M%fté"°§wab€gﬁ t he

i ke d i el o q . h l't. -gﬂ d
flange porti onaFg‘ﬁ s@?ﬂ%@%ﬁ'ﬁﬁ‘it’ﬁg k igaﬁg%%ggﬁsﬁﬁgg%%ng lczotase“tdc;J obem%ﬁ gsrsosg%ge
along 38  S5(connétiéd)lin B hirfigie Tashionr ehchibeingcommbeted to drenaormection ertdeseStiom of the
is fixed to the short connection tube screw 9 so as t.0

! 5 by a
cover the noconnectiprogndrpartioslacaf therintakedube & 4o he conagstad thereto. Thepyte eter of
manner. The {l a orti.on Ga d urt her (ar.avi i i i
openi ng 10 tmgtsﬂgret cBrnectid f‘fq’c?vésﬁts%te o n%ﬁﬁ’th? r?émgg@% I\r%t#eg twmgﬁﬁ&& of the

connect i on t {ypfeTubedl GRBRdEr B0 efiirdtHeTelitionship bfairtight engagement withahe irtake tube 1
fl ange portion 6a. 0 The hol di ng, partion 6b of the npunti

1 n
flange 6 is tibypenmoected thesetocansitmay bssetappropriately in accor W%?ﬂ'@ébef'&a‘tfﬁ elto

| at e rfacg of the,flange. pordi 64, . ol @@da?@n{eh
(I? om‘run%gat [ nge employed. As 'gmt%g‘; fIfBBEJEF' ?‘Hgﬁf"%ﬁg‘e@'ﬁéﬁ?ﬁ‘%ﬁb %g es aﬁ°%%"e’ rflhcr’lg
11 at the bagehnBibnitiBé SHith theofisdctibi énd gortion la opthetintake Glibe ks may barsgehi thab the
be inserted through the nounting opening of the short connection
tube 5 over inher penipheny df¢heyshorbéonneesiandube 5 isengsaed withghe puter gedphgry of the
connection tube 5 15 xt engi,ngo- t r '
fube 5. 1t nERaEan ek posioh Bt ipigthelibé D 1nGeh Koall, siciEnds lbmelep BP B R
side of the ghipebidiR0BES S s té b Sorhewhataniflarcthan the mitghdiamer of (hencaninection end

right end side in Figs. 1 and 2). The end opening 12 is di sposed s? as to
face tBS opepomigndmof the intake tube 1 to be connected thereto, in order to ensure the relationship of

airtight engagement with the intake tube 1 to be connected thereto. Further, in this case, it is
needless to say that the use of a packing, a fastening band or the like may be preferably
employed in order to enhancé airtightness. .
The peripheral wall on the one end side of the short connection tube 5 (on the left side
30 in Figs. 1 and 2) is formed with a mounting opening 8 for mounting the mounting flange 6. The
mounting opening 8 is located at the position outside of the connection end portion la of the

intake tube 1 upon connection with the connection end portion la thereof and disposed so as to
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the other end of the short connection tube 5. The end opening 12 at the one
end of the holdin portion 6b is |large enough in size to be
engaged wi tWOa‘Wl’ng@I d with the humidifying structural 20 RSAVIBI7/00849 t he
end opening 12 is arranged so as to be conmunicated to the outside through
t he conmuni cating opening 10 of the flange portion 6a in the hol ding

the hum difying structura

tion 6b. o As sh in Fig.. 3, i
body 7 condiaw the inside of the b connection tube & f# s commuigated Witk the utside ereof.

fibers 14 to be-el : ‘;0% | 5
13, and the nes g*&gg\goe@rntn gg@n %& t%é"%gg {’ﬁﬁ@?@g [ nt’géé;itr'\)ckihe geqﬁ?gageé%]atevﬁh? e Eﬁg;%ei'ke
exot her m caritba cylindriealldmldiag pertibntébe nul tipl e hol l ow fibers 14.

In this enbodi "§Bt of the present, inventiopn, the exotherm c nmenber 13 is an

el ectrically exdhhfangepomiopsda ofthemeunt 28 A ds thapedh 5,83 to badisposed alangyan
h di . ' ; ' ely 3
£ 056 rmoneh beripheral walf GFthE EhdrPEifie Hion 86 5 5k s fixed 4Rl RGN SBhIBiBR b

appr oxi mat £by akcrew 9 s3 asto Eover ithembimting dpening8 sfthe bt donmetibwtubes in a tighte

| ength in Ieft-h_i_l’r:d and right-hand directjons,in Figs. .1 and 2) of the
exot her m cMARRe

: gs. .1 ; .
e flange portion fa isfurther prowded, iith & communicatiog opeaing| 16ithath of

heat 1 ng. i SvETe okt Boshing 8o AndR cBnficcrion tube 5 5 BB ol the SR the °
12 center of tM{T&i{Re(HdHiIGn 6a.

PCT/ | B97/ 00849 ) 17 enclosing the periphery of the heating wire
16, 1% order toThebeldingpertipa p of theymounting flange)n s djspased smas thssanduprighy with

wre 16 i | | LS t he,: rd |3, d -af | .
merber 17 SSBroR 9t pldte siTace ot F Aiflge dofis 6F I wER s soré WWAED MiCkommunicyting
current. Aopening 10 oftthe flange portionde fidds am operingy €1 atthie basy énd! therRsf, FHHMdiA
to the heating wre 16 extends toward 5 the outside fromthe one en

si de of t IROTHOROhds sranged to be msertedrthgoughthe meupting ppening 8 ofithe short connection

ti ; s : A 19 f Lvi
clectric CuBe3 Ty e eni NSt beihd poRhiing nehBIY TRt fraty sortienta ik

per f bf man cexténdivgy up towhe @ehter dfthentond obinedtios tide 5 in the radial Gitb@idn) endBERer 17
and the heati r&govm re 16 ensure sonewhat high intensity. Each

of the mul®ryRdomHbe asheriend side of the-$iot Ganpectiog tubrS atie Bensrallyright anglei(oathe 14

has the 1Q; Rk ' l: . i r le.. a
por osi Ty 1S RFSUETPERS, biind 2)1ThB ehd Gpifipl £ 0G0 050 b (ol hpEpind o
vapor to [the otrt end bfthetshorticghnection tublel : The epé bpeiihg 12vat the one end of the holding
t her et hrough., Each .of the nu|tiple hollow fibers is mnute in size (for

exanpl e, PPTURA Bh is large enough inrsizedp be engaged withnand held withdhe umidifying strgtural

I T oroRdl T g ERPhPeri L ES RSBl 3o g 0 b commricied ot o siebravany
(the tot althecommunichtiig openiy 1 ®offie Rahgeyoriibh 64 i 1he hbﬂiix?ﬁ povpedicgent) 14 are

di sposed in a state | _ such that the axis of each of the multiple
hol | ow fi bers 24 showayindiigech thoumidifying strustueal bedy phemprises the exothermis t 0 be

| : . g .

o e S 15 Oukte' e hoflpw dbrs WOV WL ol VHE Bifer SSHERSTD A exithactnie

hol | ow fi Insensbet43, and theintesh @6¢er thbe15 to be inserted|ihtodnd éagkééavwfm t he%coiif’erﬁice
e

f ol c&%d I n thebm'ddle in the direction in which they extend and
member 13 and the multiple hollow fibers 14.

In this embodiment of the present invention, the exothermic member 13 is an
electrically exothermic member of a columnar and extendable shape and may have a diameter
in the range of, for example, from approximately 3 mm to 6 mm and an entire length in the
range of, for example, from approximately 1 m to 2 m. The length in the extendable direction

30 (the length in left-hand and right-hand directions in Figs. 1 and 2) of the exothermic member
13 is set to be shorter than the axial length of the short connection tube 5. The exothermic

member 13 comprises a heating wire 16 (a heater wire) and an electrically insulating member

12



20 exotherm c nmenber 13 is wound with the folded nmultiple hollow fibers
14. The end @ortion on t he path opening side of the bo 2/00849
portions of WOI#081%t he nultiple hollow fibers 14 is arranged e as
to extend outward fromthe one end side of the exothermc nenber 13 in a
state in which the ends of the nultiple hollow fibers are arranged even.

s rounded’ 39 enlosing the prraghegotibe bigling wie 96, ih badftb ehdlrd al Heltal, PETS 14
Fi9: 3 and donbRGaRo TIR/NEaRS bire1% iPlispased if thelihadent horlotrivally arvulating: S

14 even fanged state are joined together at a position
out si de of ehdniter 17fantithas tircfunctibn of generating lieat upbn skpplying electnia eurrantbdr 13
with an adhesive agent 20.,into a, bundl ed state, the bundl e rtion
i's formed wiconnectionsode AR e p gPvesingstate fR.bg onneted tQ the heating %W%&%&R oward
for supplyin LA, JLede &Hﬂ? 191efHeQbp ¢Ad poRfon of th
adhesi &e agéﬁ?%ﬁm“?%6ﬁeenggaetréﬁgeﬁ?o t g’eiﬁlﬁg‘iode of tﬁe rmtflbti p!?e ©
hol | ow fi bercgnaéktivn coiéll 8 idygrovided evith grerdficonnextors HE for supplyingoelactricurrent. The

multiple hollow fibers 14 into which.,the gdhesive a t has,penetrategd.is
cut iﬁ r oundnsulating member 17 ensures insulating per?‘ormance towagg B'ne ou%sndg ang’ Loﬁ) ciéhe
WD 98/02199, . . N hat high intensity.
PCT/ | B97/ 00ARRylating member 17 and;the heating wire 16 ensute Somewnat Ngh mrensiiy

connection code Igachofthemukiple hallonsfibers ¢4 constitutingthel multiple hollowtfiberold basdbe

through the multiple hollow fibers 14. .. As 5620\/\/11 I 0 Fig,. 3,
the mekdh coperipherakwalbwith theyminute epenings fongxamplent BOTasity 58t of ppproximate

axial and radigl. directi el f“% '

ext endi ng aglqa@ﬂ/ea(fb@?i Wﬁyallﬁ%ﬁgﬁpﬁ?ggi’engt%éﬁ co?w?rﬂf‘;i&ggiti% n e%rﬁ:gate water
i nsi de to t hRerairsidle Faliebeaie nilifiplenolibwfibess isminee inlze (for examplermh duter
multiple hollow fibers 14 wound around the outer surface of  the exothermc

menber diamet&s3 443 enicromsy andundridiametere 282 gricronsi an entirsdength; approximately 1.2

fashion. The nultiple hollow,.fibers. 14 ar . 0
out er surf adRetess ﬂé%ﬁ%@f thes ?H‘é?"‘f@}?f rﬁ%nﬁi%?%i)ar“l’ ai e é@ F{E&%& Bers
pressipg forgs tbifhumbercsfRém dohy sMRNbRibersinehis tibodintent)alek drendisposedin a state
mesh cover tube 13. 10 The hum difyi&g_ structural bod

& 141s

: . X'7 I S,
mai nly of arsuchkthahthexis effeagk ofithsamaltiplg hollew fibe arranged;about it3 e0tigeperiphery

t her i mber . 13 and ity is sh : i forbiRerard
hun a1 yi ng .83 10 b ned parp) T SRR of tHE Bxcfiinic REmber [Fhid it entilperiphery of
of the shor £ eRRRGHIOMebee 13 & Washd With thehfultiple hollow fiterg14 Innhis case, the

extending direction 1s shorter than the axial length of the short
connect i on tmultipks hollow fibers 14rare folded ifi theimiddlein thetdifegtiominayhich they-gxtend and the

ube 0 exothermic membeg Ly wEHGH g Flud el noliely ok P4, TRO SPGB on
and 2) of t Qﬁ? E&tﬂ@bﬁ%g RflleIFtMCBOth @hd portions of e the inltiphd Kollow fibérsgiatis

engagenent w portion of the holding portion 6b of the ]
mounti ng f| angegéd soad focexténdrautwandfeemitheonetnd side afithe peothemie memher 13Ha a

th d ti i i gh t] ' ' I d 2 f th
DU i i i state dwhich Ebesends of themufiple SeHon et &R stinkdfyen; 11 2) O (e
the ot her end Si de o BonafthaORRRAR féitibh B il iDllow! s 14 QEk0ed so
P 0

code 18 and the mult! ow fibers 14 are extended in the hol ding
porti @b 6b taswot tb béisquashed.

As shown in Fig. 3 and 4, the both end portions of each of the multiple hollow fibers 14

in such an even arranged state are joined together at a position outside of either of the one end
sides of the exothermic member 13 with an adhesive agent 20 into a bundled state.
The bundled portion is formed with a one connector 21 of the connectors in a given shape

30 for supplying water. Upon the formation of the one connector 21, the adhesive agent 20 may
penetrate into the inside of the multiple hollow fibers 14 so that the one end portion of the

bundled multiple hollow fibers 14 into which the adhesive agent has penetrated is cut in round

13



outside of the nmounting flange 6 through the comunicating opening 10. The

one connect or 21 in the connection code 18 and the one connector 19
for supplyi MP¥8®2%ic current in the mul ti pl e hol | ow RCHERS/00849ar e
| ocat ed outside of the nounting flange 6. 25 The hum di fyi ng

structural body 7 may be prepared in the steps as shown in Figs. 5 to
7. . As shown in Fi%. 5, first, the multiple hollow fibers 14
each havi nglicesdo ferm pnewend sutface. The conneggiomcadec! &nis disposeshsmastpsextenchtowiard

which is | h t0.all tar v ryio perneate t her et hr ough
yet smal | gﬁ%ﬁﬁﬁg?gﬁﬁﬁlﬁgﬁt%&g{ﬁ%ﬁ?Wﬂ%ﬁ%ugh are prepared so as to be
formed 30 | NtAy shoWlih IFig. ]9, h%'exhé&!v dovEetube lqs!mlelral Hesh’®Pm! eXtéhdabig Gh boliPdiits

in which the axis of each of t mul tiple hollow fibers 14 is

arranged saxiabandradial diections. Thepmeshicower tube 35 bas an bpeninglextendihg axially over the

th ltiple.hqll fib 14 | h i b h ' , . th
rruFt im§| el Eaﬁqlgapngct)gvan cgrgnsnumcatlmng t‘i'le?ns%ntget eggtm %Si érleote.} q‘he%;cgtlhrén%xe:oﬁ/lgmbgm%

WO 98/ 0219Qnd the multiple hollow fibers 14 wound around the out i
PCT/ 1 B97/ 00849 P fibers 12 can“ge tr eua?re rtl‘aﬁeggtc eeécoé%ﬁqnéccﬂe\:}:ger

manner as flaiare ingerted into the mesh cover tubeel Simya tight fashion. The mudtipde hotlotwdfitibrs 34 are
the multiplg holJow fibers 14 to t exotherm c nb 13 can be inproved
greatly. affowed to press the °P$Frt"\’|'1’tf§°°c°2§%‘? exot %@eﬁr{‘g%g byan BPP‘i"Hémﬁ%%‘}f
be enpl oyegdreséin® Pis &t | fd AT

I ntegrall ygtcs) g%cﬁe%%l{ﬁegd ‘?%?gdt teherr(éll-cteiu;?f)gwh%wg)ﬁc?%g?g‘eg'g?ﬁer ."%‘é’?"be 13.
Thenl0as shown [Thehumidifying stmictaraltbodye is edainiyvof arbextendubldshape depétlingsupon the
folded in the mddle jn the direction in which each of the

mul tipl e h&MAPERf thesothermicmenhers!3 anddt isisaped such that thedinmeter of thabyumidifgings
di sposed ORnjciGral BodIEHisSislibPthan E‘e@ ihfy idrpﬁéxsoﬂﬁ%gﬁe‘érﬁ ?gmfe%ﬁon e &

time, the other end portion of t exothermc ne S arrangeégdsshaﬁghe
to becone length indts extending [direttion is ishiarterghan the axiaf length ofithe shre courdctivn tutess.s
fact that the

gat heri ng a Lle attention,ig.bein aid to, the, t th
Pol ded por FRemuidity g Srubtaral Bodk i Gamihed ap &5 ipbrBicommodsicd i entirery withi
squagked aﬂﬂshbﬁ%oﬁﬁb‘éti@ﬁhﬁﬁ. the exotherm c nmenber 13 is arranged so as to
be generally parallel to the axis of each of the nultiple hollow

; i Ber S ij Fur t Aeone dngq:olnmm(tltmléﬁm_dtpom' ; i i?fFigs. lfand Z)tOE Ipige mmrditglr@ dﬁ?ﬂcﬁﬁm f
157" ° e B DisHRREIR s Snaagement With the end portionpihe JOIBE pemionrAive the
Fig. 6, t et ' i i d .
g heokfithnillsin B sHo Coifcrion $6 9 0dlel difieriieha the!¥ihlitnd portion (dhe
descri bed tightend portion in Figsb daed 2Bpf thel bimidjfyidgestraciirapbedybis ofteé ehdside 14 i n
that,state to the outer, sufface of the exot herni ¢ nenmber 13 and
arra [Z;i ng ?’ﬁtﬂ@dﬁﬂﬂ 'ﬂ“ﬂf‘gtq?cﬂtf'?f\ﬁ"sisﬁjéﬁﬂlﬂs}@& cponectionfupe 3 sBurther, theongection

t he exoth ' s ' ' ; ol . 14 l.d to
Lhe oxot hadeasTaE mifipiohdibhf ibdrp 4 Y Exiidea btneiiding BEfiqh s icdld the
huni di f yi neptside of themaduniiog flarge 6 tirobiginihdicbmmminicating opening 100Thé bhé Bontiticior4)

is inproved.. . At this tinme, as _shown in Figs. 5 and 7, the
con nfeTIg ti o?‘c‘ﬂé@e gennegtion eodsléand tne one connector 19 for supplying electric current in the

multiple hollow fibers 14 are located outside of the mounting flange 6.

25 The humidifying structural body 7 may be prepared in the steps as shown in Figs. 5 to

As shown in Fig. 5, first, the multiple hollow fibers 14 each having the peripheral wall
with the minute openings each of which is large enough to allow water vapor to permeate
therethrough yet small enough to permeate water therethrough are prepared so as to be formed

30 into a mﬁltiple hollow fibers gathering 22a in a sheet shape in which the axis of each of the
multiple hollow fibers 14 is arranged so as to be generally parallel to each other. By combining

the multiple hollow fibers 14 in the manner as described herein above, the multiple hollow

14



extendi ng through the nmultiple hollow fibers 14 and projecting toward the

out side of the 25 wound nultiple hollow fibers gathering 22a._This can
easi |y conduO¥R1%¥brk for formng the one connect or 2YCTABR7IQ084%,
conducted in the step that foll ows. Then, as shown in Fig.

7, the nmultiple hollow fibers gathering 22a and the exothermc

menber 13 are inserted tightly into the, extendabl e pesh cover tybe 15 he
mul ti pl e holfikers 14 can be treatgd inssuch agollestiyemapnen aﬁﬁg}ww@& septsredl whergby the

o L TR I BT P 8o 5 o

t he pressi nggrgmy;e, thereby inproving the transm ssion of heat fromthe

exot herm c nmenbéer 13 to each of the nultiple hollow fibers 14.
15 In thid s, @ostdag member 23 or the like may be employed in order to join the

PCT/ 1 B97/ 00849, . . t i \ d
porti orr of t‘Hg‘“P{ﬁ @é’&“ﬁ%‘ﬁrﬁ)\’v‘* mtB%rlg@F goaf%gﬁtﬁ%qm th@nﬁhgphgglgﬁpgip g“p@?ﬁ‘ rﬁlﬂ
openi ng side (t he'rﬁéif-,hsslmimpﬁﬂ;i'ﬁpﬁ,&heinmﬁ;ﬂe holléw fbers gathesing 224 6y folded)inithe
j oi ned together with the adhesive agent 20 into a bundle. The
bundl ed por triddle in thedineationiin whicheeagh of the multiple hollawcfihess 14 extends, apd-thene

be pr epor o0 SOMFERSmATS FaipPaRL T R i pERE nfing SPeRdaRlerif 2207 ac i
Further, thigméthOufhelBicportion of the eddthdifié ebbCTb ishrialBed'sd bi 9 Becfld i

fibers 14 from't sides of the nmultiple hollow fibers
14, f ol0 exanpitlethetfolded ipprticrpafithe nufltiple hoilowy fiberstgatifering @2ay avhilgatterition|ip tieing

br 661 oi on, | pald f0the fact that sheftiaq BSrrip,ar i BRI BB seds Saert G058t e
by conbi ni ngqhidhed Ahd 1P thePBiis bOhE exSthermidimenitier M li§ aPArizel @b lag'to be lpefisrally*

toget her or by separately conbining each of the end portions of the
mul ti pl e holpacalle taxhe axisofeacheofithe multiple hollow fibers 14. Rurtberothe bath end portionstof

t 21 of hym di fyi ng, st t | bady 7
the manner  dbe duisals halfow BPers a6 Bsppisdiioiisde polechbb N o dbe pog hpgrion of
tube 2pto QPTS’?‘UV?'{’HWHWPW 24 as a source of supplying water. The water

bag 24 is fi a predeterm ned 15 amount of water and the anmount
of the water fil |THereafteras shawarin g 62thedaldet multiple hbllgw fibers gatheringf32aris wound

R e [
shown) in ataEHgéJp el?ﬁx&ing@ﬁleﬁ: Ripf@hdillow fipers 14 id ﬂiat Sdte 13 th Sut@%@t;faé%a&‘tﬂé s

g
provi ded wi eterm ned position head. The water bag 24
furt her proexdéhermic mémbérd3eandaoranging thé mnltiplebditorw fbers 44 sB4a taintrease thesarea of

o b comttPratbugie Bember bhiuaRh the multiple hellow Foer 4 gheld ta His peheamsee
R L e L
portion for mdjistihg tinit 4) is imprdvied. ot her connector 26 (schematically shown) as
The of her _connectAHbBGITS 3 shas TsBeas ins baherpmseicneds (s difoses ™™
connect or 2L oR4RB tfldubh Y mORPIERCIR fibé?d $2 hRA' brojQIRRE 2bWARE the outside of the
25 wound multiple hollow fibers gathering 22a. This can easily conduct the work for forming the
one connector 21 easy to be conducted in the step that follows.

Then, as shown in Fig. 7, the multiple hollow fibers gathering 22a and the exothermic
member 13 are inserted tightly into the extendable mesh cover tube 15. The multiple hollow
fibers 14 are held with high precision to the exothermic member 13 and each of the multiple

30 hollow fibers 14 is in contact with the exothermic member 13 with an appropriate degree of
the pressing force, thereby improving the transmission of heat from the exothermic member 13

to each of the multiple hollow fibers 14.

15



Further, as shown in Fig. 1, the water supply tube 25 is provided with a
wat er drops count device 27 as a flow neter for neasuring the flow
of water. WMRIM@LW drops count device 27 is so arran 100849
allow a flow of water on the side of the connector 21 forned in t he
mul tiple hollow fibers 14 after the water has been dropped fromthe water
bag 24 into the 30 wat er drops count device 27. Further, the water drops
count devi ce 2MNeéxs, assshawman Figs. 3and 4, the end portionsafithefolded holowtfiberssgatherinign

AERRFC AT -
16 together with'¥Re%3hesivedent 20 into a bundle. The bundled portion is formed with the one

PCT/ 1 B97/ 00849 connected the other connector 28 for the supply
of el ect r icongastorcdit to form the:bumidifsing struetural body 7. This does nptrequire prsiopnector to

] st rmon e pripréd SeBatafely S8 g foes o Fe e The b ot Rarts EOMREr: Bl ploopy water
supply Cony8e sapplied Yo MdmaftipleNaloW fisers 14 from the®oth 8Ad sides &f the\asltipie Hoflow
d th iple hoflg

supplied to the 'heating wre 16 generating heat and thus warm ng

of the nulfibers! 14, farlexempls, therebylcapahle of fillingregeh ofithe multiplertwllowt fibersit 4 kewith
gases 3 fromthe. r Itig‘lie d with .gﬂgllow | bers 14. The anount of the water
vapor s to"ﬁ'éer(ﬁtg Pead ar piitha high degree of pregisions ; o g aut omat i cal | y
on the basis ofpttthR tifd, ftﬁ‘é STCEONRBLBESD niag%e%ﬁﬁmyec&abm the bBth rtiohs’

t he mul tiple hollow fibers 14 and the pressure of "the water Vvapors

i n ti9e i nofithe multiplechollow fibers 14 together or by iseparatelycoprbining each ofithe ead portias

t he tenperature of, the intake ses is set by the 10 electrically
exot her m 8?%%%1&9@&“?8‘” efs {‘g?%@ hi gher than a predeternined degree
of the AsSRBRN3h B 1, iH2%ne! o%nnéé?grr ifﬂ}gﬁl@%%&ﬁﬁ%&d%ﬁ{}ra] body 7 prepared

i nconveni ences may be caused to occur f

In Fig. 1linthemanperas desorihed hereln abowesis aonmectedthroughea water supplyvhibe 250o0d | ed
on the douwnstream side gf. the hum dificatiqn .adjusting uni,t 4 with
ol gnal s 1 PAIFT 48 94 25 5 sBHfs of SUpRYing Vel 4he pLss Do Zhip e il hpresgsermined

{ emsr at UskodAbilwilterdHidthtafouht e biitdHtRled in the watlPB4P24 cfiflfe $isGF) S 11 oM

a water drops detecting sensor for sensing water drops Tn e water
dr oppi ng cenfirmed from Wiecoutside benausg the rwater bagt 2dcis madeofiagrasisparentser tranghuent

buzzery alateral The water e 4 AN or & pofe ROTsHSwe) i A b gtaE n g pacery g
Ther ef or efillédia the'Watir buj 29 is/provided with & pfedetebrnined ipesifion hea® STHe W G Egg 84 iy

above, as _a .. matter of course, can denonstrate the hum di
abi ity ffrthetprayidedian its dower portiee withaowater putlet 24a and aits apperquortion svithanent

ot r 80t ur aoPei ool ShenDithEuh hich e osids B8 bie OBBRipoRaRdO she otisdR. | 1 ¢ ne
intake path 2 The water shﬁﬂl%' Rebe2 Shalits dhieNa pdtion orink8led (F&%XEQBL% PFlg:,td}g

unit 34 is so adapted as to nonitor the 25 breakage ‘of t
fi bers 14engagemeént) taitheawaser gutlet 24aof thekeater bidg 2¢barat its other eddepdvtioh farmed with

sensor cale DUl SORRETEr 26 (scheipagBa i anbn, s Fi CouBterhir OF Ui OO FRRRCIOr 2ot e
Fibers 14 et @ 1, THE IR LRRION 26 WTRARS, 0 s to pe BpablPuiifthe
t he2§iat erconnector 21 in an airtight manner by a one-touch operation.
Further, as shown in Fig. 1, the water supply tube 25 is provided with a water drops
count device 27 as a flow meter for measuring the flow of water. The water drops count
device 27 is so arranged as to allow a flow of water on the side of the connector 21 formed in
the multiple hollow fibers 14 after the water has been dropped from the water bag 24 into the
30 water drops count device 27. Further, the water drops count device 27 is so arranged as to
visually confirm the state in which the water drops from the outside.

To the one connector 19 for the supply of electric current, as shown in Fig. 1, is

16



dropping unit 27 (i.e. whether the set state is satisfied), and the state

detected is t L.tted to 30 the nonitor Mand then to the abapih

33. %nﬁ%i—&arthernore, in the enmbodi nent of the present ?ﬁventlon,

in addition to the contents as descri bed herein above, the nmultiple

hol  ow fibers 14 are structured by the nmultiple hollow

17 . o
tric current, and the other electric

PCT/ 1 B97/ 00811"9"“““\4%%%eg%g’ﬁ?egéorrszslt?rﬁ%ev?uﬁglyaogerlr%ﬁ? g‘i’ ze Inthe entirety

and each of icfifrentiupply c@nhedtboI8 fni tanr is cbinected to a powenswirce 30 througinen adjustment
multiple hollow fibers 14 is extremely small in dianeter. Theref@rg, even
if the unit 29h By lconnécting bothaf the glegtrisccustenk spply connegtoes 13 and A c¢lgetric

ther faults, the. t, of. wat er. : i X i
D0 San be. coruiBR i Ao, fp s Rindlied tp ths hepting HAE 1 Bhepbdfing Afar ige! itk Wahifing each
huni di £y ng wpike MGRiIBleticNdW Sbéri#4 B dizcitirgé Watdrivaporsdmedntake gasssdcfromthe multiple

hum di fying ability and can inprove the I ngonveni ences ,and .
probl ens whi dollomnfibersnlket. diheamountof the vatercvapers tocbe discharged at ghig sime may ha gdjusted

st Phala R P R el BOE A DBl B e Vi e
In this case mﬁéﬁl@ ﬂﬁtﬂ{wtﬁ'&%rsnﬂ dridithe Rm&a:@sffnﬁéﬂﬁa&r 4pcis th QRN IAtaRE pith 2.
flexible, they dare held 10 on t

) e exotherm c menber 13 that 1Is,
physi cal | y strongdtistto begmevided, bowever, that the tempesatungfithe intake gases igsgbhy thes

can dempnstraje the fungtian of ,su [ ki the flexi Q .

Ther ef di%e, efectncaﬁ)f FROtHERMIE plembsp, P:F g?/f#'&grbs?"‘l‘lie bﬁéﬁ‘e'g*h\%g% s‘1 ré@égflgﬁnﬁgé ﬁsg’ i& of the
predet er m negerQthtire thdt i€ QHE tenfpRrature at which mdeveniendesrhayb®edised 2o occur for the
supporting means separately by taking advantage of the exothermc

menber 13 aspatiemit for hol ding the posture of the nultiple hollow fibers
14, too. 15 . Furt her h othermc r13.] f.

shape extendabl e i Flﬁ)tlh'éﬂ;"e“ce éyngaoh{?mﬂqgsgganﬁggbﬁﬁén%l}léoi l\gf's %@ﬁeﬁm&%e
exot her mi ¢ iBear &fiEMdr &jestglunf WithSighali4roma  and the
area thereoﬁ%gtﬁ%?ﬁgag He%%mg‘gn be i ncr)easgd readi | y,gi't her eby enabl i ng

i Npr oveli$ent stemperature-moisture sensor 3 ffgr segsinpithe teynperatursrandithe mpisture ofithe intgke
of hol ding the pgstyre o{ he nulti w fibers 14 .to a

3 | e . hol | hlll he{
extent. 20 8ases 3 and siaalsfeqha,veterdroph detegting sensorcfof scisiE aser dihsdp dheater
the electri C?h@b}g%rﬁ? (@l}hg g.mntitﬁr MRiSARbrs the @oAtERISYF thdse Eg%%hls%dtdiﬁrates an

mul ti-pl e hol e water contained therein can be
control | ed walahauieans (foe egampley dnhalirnplamyr arcansatanm buzzer)etsyit deteats themy as being higher
reliability and safety for the hum difying ability of the

huni di fi cat i S1ndhe s&ddewel unit 4 according to the present i nventi on.

25 2, enc' n F"l*'héﬁ@é?zhéﬂ&ﬁ{i&ﬁ)’é@ ibya dath t'hg%%rﬁétﬁfé 4s datdibed Mtihabio9d, as a

menber | osi ng Ing wire 1 or ensuring insulation.
Thus, even i fnattecoftctnie, icambéniomstamtethe humidifyihgability for humidifyingghe jntakeigases 3 to

exot herm c nmenber 13, insul ation against the aoutsi.de can be ensured and. at
the same ti man apprepratgsstentent sﬁ@féﬁéﬂﬁs rging of water vapors f?orﬁgl:;ec ﬂ"é‘ﬂfg@@,g

the milti bl e R lbidPs Whet ihebiinitiying shuckind bbhﬁaﬁ%la%??eﬂ"iﬁ tHERRE phth 2

13 in such a nmanner e axis o t he hol | ow fi bers 14
i s arranged Ravifgasmall diameter. Further, the humidifying unit 34 is so adapted as to monitor the

25 breakage of the hollow fibers 14 or other damages (i.e. a leakage of water from the hollow
fibers 14) with extremely high precision because the water drops detecting sensor can sense the
leakage of water, even if very small, from the hollow fibers 14 due to the breakage or damages
of the hollow fibers 14 as a variation in the state in which water drops on the side of the water
dropping unit 27 (i.e. whether the set state is satisfied), and the state detected is transmitted to

30 the monitor M and then to the alarm means 33.
Furthermore, in the embodiment of the present invention, in addition to the contents as

described herein above, the multiple hollow fibers 14 are structured by the multiple hollow

17



be generally parallel to the axis of the exotherm c nenber 13, thereby

ensuring a secure contact of each of the nultiple hollow fibers 14
with the olWO98HRIMace of the exothernic PCT/IB97/00849

18 WD 98/ 02199

PCT/ 1 B97/ 00849 menber 13 and inproving the transm ssion of heat
to each of the nultiple hollow fibers 14 . fromthe exothermc

nmenber 13.fiblers hitavinga smal sizaiwthetentifety and eadh ofghemuoltiplohoiovs Gbers 14

1| owi ng. &oRgiRng the maltile belfae Fherh 14 3 Sxrpryat raalbib el SheestOe, svéh iane
hum di fyi ngnug ﬁuérymnmwymk@hfok Aainhsed or vhder dergo REEBLIE Ghe! Buﬁ‘-‘&%ﬁr

to the present 1 nvention. tion, the nu tiple h
fibers 14 leakingfron the hollowifibers Mecarhe mmﬁoﬂedim i extfamely small levelsocthbtethei ¢

nmenber 13 .and,the bundl ed portion is formed wi,th the pone co necto,r fo be
connext ed hugnidifung upit P“E%Sio t'ﬁ]E’Pé?'B irvention dpgsfog reducs the, ra@ffme.eﬁgjnn and

accordi ng cg'gﬁg rts
because su&'ﬁ @Bgogr? r%ec nconvé?ﬁ no§ qé}'l r eh{sm'%&ay %gié rsy%gr e g‘%’gﬁét‘ﬂ
Further, tleekage efmmieotsoch ﬂie)iteilt BLapsing augy sueh éncomeﬂnemm end probldnss o end
si de of he exot er 13 usi ng the one end side of the
exot her m (?“h’ﬁﬂ'lféﬂl eyvel, &ge‘i'ﬂ. ?T?W@nﬁ c”“sed'PO&"'%pportl ng a nounting object,

t he supporting : |

curr ent supply Dy ke, ol e eiliEpl HoRda Rt YX ark Réncrally exibie THEY ok feld

t he Y@ eserin the exothernie mémbser A3 rthitds phymny sabmgtrab some ektefinso that thielexoetHeymic
capabl e of sinplifying the nman structure of

connect i ofeRRFrTRIGaR w%ﬁﬁﬁ&ﬁmsﬂomf suppartiogdhe ﬁemelﬁ[ﬁoyow fibers 14. Therefore
At this t 'tﬂ%muﬁﬁﬁ@h&io& hﬁgﬁgg ddaB' Wt h&ﬁ{n thQFPFed%nﬁmg?‘astfu\'é Jvftﬂobﬂwa

water at a ecCl S1 on sSupp |

to the nuldispphmohcmlfh(pusa‘mbmppotﬁng memstdeparately by taking adearntageof ﬂ:btiﬁatheﬁﬁxct he
peripheral of eac gf t he tlpleh | ow fi b rs 14 is provided with

20 t he M§ fﬂ‘ﬁ'&’!" pesiure pithg ultiple hollow fikersd. $@0-er vapor
to pgfneate t hqfl.ﬁ{lﬂf GHe onthermm i rglE‘?J t | %ﬁ?ﬂagéﬂaﬁébﬁeﬁdﬁbfﬁ&vﬁ)ﬁge wat er

t heret hrough, air present in eac ers 14
can be di slurlemgfsdzonhamhe hteacnﬁthe ebmthénmmgienﬂ;hefamhaathg the emiltigle holiowdibersl4

t he s,,0f the nultiple h ber s the water is
suppl i ed PH@E ?fg%g‘ fr chldg&; ergican be 1 creasg‘ﬂ a‘!\)(f t‘i"‘BF‘éV mﬂihwmmme@em
i's suppli . ' , &q@lg

mul tiple E‘gﬁyoﬁd??&@el %lﬁwc%ﬂr?t e{}h\?ﬁ&yﬁb E’Jg‘%? flﬁggh?lgﬁ*%ﬁﬁpm er one tﬁ ? hout
t he preseholowffibers 14 to a highert dxterti n. Furt herrmre even if
the multiple haollow fibers 14 woul d, be bl ocked on connect or

si d2%n the on@‘@?h&"ﬁ?@ea%ﬁhet%@tmlcl'W'Eb%dﬁlW‘F‘Flﬁ’gﬁ@ ?JM"OHU@XO
PP o Eibmber, the amlifc StcatiRl fhd LA AAIBW foek'14 A M \Gatpf BRREREA tidrlf)

arr angenegn baoomrdlmﬂae:thcﬂit weaste an‘dyw;tmh”gh @ruwsim tlseraw providirgpretialsifityt did
mul tiple hollow fibers er, in the embodi nent of

the preseftetyfoethe Wdffweg ﬁb%ﬂ?ﬁhe&pmemﬁ%m justing Wait 4 according to the present

19 invention.

25 In this case, there is provided the electrically insulating member 17 enclosing the
heating wire 16 for ensuring insulation. Thus, even if the electrically exothermic member is
employed as the exothermic member 13, insulation against the outside can be ensured and at
the same time safety upon use can be ensured.

Furthermore, the multiple hollow fibers 14 are wound around the exothermic member

30 13 in such a manner that the axis of each of the multiple hollow fibers 14 is arranged so as to
be generally parallel to the axis of the exothermic member 13, thereby ensuring a secure

contact of each of the multiple hollow fibers 14 with the outer surface of the exothermic

18
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PCT/ 1 B97/ 008 Q982199 is provided with the short connecti opciRG7/60s4%
a straight tube shape so that it can be readily set sinply by
connecting the short connection tube 5 to the connection end portion la of
t he I ntake tube 1. This can inprove workability of setting the

hum di ficati Jy4SLi B s el | '

humi di fyi ng @@Pﬁ%t‘?r“&fﬂg‘ﬂé%g fhe transmission of heat tﬁr???’? gfﬁ‘gqg@g%'ﬁgwbgfﬁw%“

the hum di f yirgifi thé éxothetinid member 73.\Intalidition, thé amountoofithe mulsiple holow fibers e

performed in a sinmplified manner by usjng fhe mpunting fl ange 6.
a

gur t helr .t hewound arpend tgvg @,cpt)hmxi;rramhﬁd? can be readily adjusted, therehy: ipg|a ready
mount i ng. opdtidnet a3 fadalE of # oflafd ikt bl By Sr by fidiicclfion .

hum di fy/i ng Austing uhit hcdutding fo itie ¢ in the short connection 10
tube 5 inits"entirety, the humdifying structural body 7 is protected;)fyh
dhe

the short connectinaddition, the multipleholowfibersclA are bundlsd eutside the engend sidet

transferring operation and.ot e O . i N
a conveni en?exﬂﬁ"_r?w. hembr 13 anraeifxe BB"Jng# P\orggﬂ fﬁﬁgﬁ& with the o g%ﬁﬁqqcﬁﬁ@n‘{fer
13 and the rgghhédbéto YRk ver Bag4s Thérefdre, the hgmidification adjustin% hi® aéélﬁdinP to the
ext endabl e mesh cover tube 157 n a tightly engaged manner, the nultiple

hol | ow fi berpseseGinventionicapaeduse thenembermfipdrts hecauseosuch argoaneetahisnot zequired to

hi gh pf(ﬁCi si,on andﬁ# he tr%sm ssi on of heat fromthe exothermc
memberl®3 t PEPLERRTEH SPAEAI t i ple hol | ow fibers 14 can be i nproved

by al | owi ng each pii‘nweﬂ%@ngh%&e;@{@gm bh Q¢ SuppBirg watef I3 16€H18d b tife SMNéRESid¥bE N

t he exothermc wi th an appropriate degree of %;es& ng
m

for ce. the exothermic mémber 13 Byt usingjthesineoend side of theraxothermicmemben 3 as the side
hum di fication adjusting unit accordi ng:20. to t resent Jjnvention.,In
cach of ¢ he TRBREPHAOHHNG GG ihe cHRPing. sfert A, WAfES SEPRiYHEm shd the
as in the fidfetricipRamt SEpbly ssfen? bPiHedRthidifitdtionh8justifg hhit 3lacESYdRLe e present
nuneral s and synbols an a duplicate description will be om fted.
Fi g. 85 howdnventiomaari b ¢oncantratad atiprestocatipnytherebycapabié nfjsimplifying thegnanners of
enbodi nent of t he Bi.esent Ny nv%nt 1,0N. hI n the .second enbodi maru t he
mul tipl e hoMs&ad thsstruckize of conggerign.and fpakiag the copnectiop wark mere glicigntly. o
exot herm ¢ nenber ; : ' f i | ki

t he one connect orAt%tﬁls? gﬂ%tgg?oﬁﬁgglnggt ll{lghﬁ’h@pgf,ggqgf&?g%\’g?ggwggdw az‘ﬁr atd fuﬁh
I n this casapeddandiwith hiighipredisiambysipplingwatentd theomdtiplerhgilow fitiers 14 from their

enmbodi nent can reduce .the nu r of rts, becayse connector .is, .
not requi reg“’{]be b eﬁé?'&fop%'@bﬁrtaé\?’é yfeﬁfgﬂfﬁlg?’,““mpﬁ h‘;h%%ﬁl’%?quﬁpf%"&ed with
filledgn eqgdm i 0l I '&f?},s‘ ' '

hi gh gz(?l pr e@lﬁlg‘it %Frfngygtrﬁh?fﬁ% Eéeéhvl\gggr%s pplog;.‘ﬂ ?gtwe&;gﬂv f r? ﬁg@ﬁnuﬁiiélgyéééﬂﬂmugh
hol | ow fi belyst shialivemoligh ke faileto fpermeate water therethromgh; die ptesent insachsofkbe multiple
thereof. In additjon, even if the ltiple hqllow fibers, 14 would he ]

b othod at | BALOW ShAd A ande ischirast o e SiEpde HEousH e SRinte SRERISER Soremed in the

rzngnber 13, WefifHerfl alls of the multiple hollow fibers as the water is supplied therein to, even if each of

the multiple hollow fibers 14 is supplied with water from its both side ends. Hence, each of the
25 multiple hollow fibers 14 can always be filled in with water alone without the presence of air
therein,
Furthermore, even if the multiple hollow fibers 14 would be blocked on the
connector side on the one end side of the multiple hollow fibers 14, water can be supplied to
the multiple hollow fibers 14 from the connector side on the other end side of the multiple
30 hollow fibers 14, This arrangement can enhance reliability in the water supply to each of the
multiple hollow fibers 14.

Further, in the embodiment of the present invention, the humidification adjusting unit 4
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PCT/ 1 B97/ 00849 be supplied to each of the multiple hollow fibers
fromthe coRIBOFIout si de the other end side of the BKEABEIGH8EI
menber 13, thereby enhancing reliability in supplying water to each of the
mul tiple hollow fibers 14. Fig. 9 shows the hum di fication
adj usting unit accordl ng toathird enbodl ment of the pr esent

i nvention. 1§ PF"Hi’& tmtmeémgpmon tube Sefia straight ube SMPGF sothat it’can beaeadily
bundl ed h nb 13 t
BTty om0 A S5 ARG

t he bundl eihtgke ftuberl. Thnsfoan impkmwbrkﬁlﬁlny Msaﬂﬂmﬂﬁtlﬂhncﬁﬁcitibrbﬂuustmg unit,
connected to thinSI de of the wat er . ba hi's arrangenent

can form the ondn&RifAese; 8y the humdifying 3mmr#d>odm 7ds eembined ina nmm.t the @ssembly of

conhest o - Y Bulilflifg UL EAaFRbbGY' WilhThE Borl Bitmattion e § AR pepacbrmid i
t hi rd enbosimplified naaner b(}&i the imcudting flan, %hﬁ FuRfer, the hurmdﬁ?iﬂ? %ﬁ'ﬁ&'ﬁrﬁ bodpy

be forned on the one en e of the exothermc nenmb

el ectric ctanksgssemple ﬂﬁ'@?‘bewtth thenintake dubeck ini acsimplifiad: marmer by forming the
Figs. 10-1 mﬂ& Yot djusting unit according to a fourth
enbodi mantg'l ? 6%%%‘?%‘%%?&%8% ion. In the fourth enbodi ment, the

nul tipl e hol | owFhither as thé hunsidifjasg fteuctural body 7 @h&%uﬁﬂ@&kﬁ@d iPthlshow c%h%n
vapor to perneate therethrough yet small endugh to fail to Neate

wat ef0t her BIbBSJn it eatiety, the bumidifiing structural body @ isprbtestedtiythe shgatobmmnzzb

formed in ngct.i ng. each of the | e hol | ow
t bers 14 10¢ 3y wheftbh PREmBURRG oherfil e siSrert g brgtatioh and rher oppsatigns chi be
| i ke so ascarnediblitoivy af doaveniet miénneach of the nmultiple hollow fibers 14 to 20

become gener al Ii/q rallel to the axis of the exotherm c nmenber 13 (as
referred to in é)fji dition, as the exothermjgemember;131and the mulsiple hodios ijberbdmanguﬁahed

pi ral - harnd feiekudndgtle LR fodl SIS AR RN ESEARSg manner. he bRy hollow Bpers
i nselding leanbe Kelphrouhe theaothdimicmanbaiani with Righ p?é&%l&ﬁ‘&@ﬁ@ttmﬁ Eﬁs%non of

menber 13 |nt§_ t he ext endabl e nesh cover "tube 15 In
engaged ndifAbfromzthe exothermic member 43 tg paghaf shé multiple hallewfiivsrs! |l#3calitge improved

struct uraly t esc erein a t here
can al so b achlngg/é%hégg acpﬂ@k%ﬂl&%ﬁq &P‘gg%?%“f o W‘?‘F{d@é“a@%ﬁh%m by
t he net hodnémbertlljewmi Wﬁp@bpﬁﬂe@&g&b@,f?%,ﬁlg fdrg@tion adjusting unit in the
first enbodi nent, resent invention. In the

fourth embodi mekigs- §fe’ SB@ Sbf’ié’s@h%f thﬂéﬂmmf’ftbs humislification Edjustid®unit hecording

T o2 £ 28 the prefii ufiiont 3h B8P RE eRBodifants s Hicn The sofme simaching elsmets
the exot has in therfirstamibolifmentare ?ﬂﬁxd&ﬂ thiftPth fdeeitihl rdrereRod ?t‘ixﬂerals and s P’H{br ar%i

ot her end port.ion thereof and then continually turning fromt he 0
jgate description will be omitted.

portion t&
Fig. 8 shows the humidification adjusting unit according to the second embodiment of
the present invention. In the second embodiment, the multiple hollow fibers 14 are bundled at
25 the both end sides of the exothermic member 13 and the bundled portions are formed each
with the one connector 21 to be connected to the side of the water bag 24.

In this case, the humidification adjusting unit according to this embodiment can reduce
the number of parts because a connector is not required to be prepared separately. Further,
water can be filled in each of the multiple hollow fibers 14 at a high speed and with high

30 precision even if the water supply to each of the multiple hollow fibers 14 would be performed
from the both end sides thereof. In addition, even if the multiple hollow fibers 14 would be

blocked at the connector side outside either one side of the exothermic member 13, water can
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PCT/ 1 B97/ 008 back to the one end portion thereofpcyifroesse
wi ndi ng of tﬁé)?ﬁfﬂz??gpl e hollow fibers gathering 22b around the
exot herm ¢ nmenber 13 in the manner as descri bed herein above |ocates the
bot h end portions of the multiple hollow fibers gathering 22b at

h d ion of th . '
e o et s S i b 5 s Py il 8 o B ol
with the ongegRUBMHeRhicZhembér B, BiErétRY enRhncing Feligbilitin bipplyihi Watert toeeabh o the

end portions of the nultiple hollow fibers gathering 22b can be
bundl ed t ogmuttéple hollew fibetsyldand t he bundl ed portion may be forned

ith th 21, o 1N th | e
e O O et piifcaon s s g 1 Sl 11
hel d Ogyt Nepft &ftfiﬁéﬁh n"RHE ihifSerhbodiment, fHe/maEpe Hollowdibenol 4 fre bldled on the

hum di Tyi ng { the same time, as the both end portions of the
mul ti pl e hobihewehd kide of the exothermict thembergl 32djipositestal the glectticaqurrent supply side of the

ti f th th ] 13,..the ., . L di.ficati dj '
it aecor desgheae Menthon 18 And Risimdledhpogkion is fomellith el i onprdtob AT tb B2
achi eve the el t@'iﬂe ﬁﬁé%ﬂ}ﬁv@ﬂw%ﬂéﬂ?t of those as achieved in the first
). 1 g.

enbodi ment g, 3 13 shows the humdification
adj usting unit i Mhis dridnigementocadiform theadnetdoangaters2inwitheut taking an electric eureent

i fi [ 1 h [ f.th .0f ,windi | tipl | .
P her 40°°" ' Jupplisiseesn ke coptiderariom heraypipg: 18 (BT el thEHbe ecttt 21 disier.
13 as in the fou@xﬁkh@%ﬂ&%ﬁ%ﬂﬁhe case in the thifd bfBodimkht) a8 Fiafiier BN toursé@he one
I'bers gat He B

mul tiple hollow ring |ntlhetapeform|§mound L
around the exgiebfr 2l maebdformed oatthe oneendsideroftheexothertipmenben 13 whicheis the

exot herm ¢ nenber 13.and, ext endi ng over e entire length up to the
‘other end pelestrigicugent supPPlBde, WFG"WSFI%?W erEQ'S in such a manner that

the one end portiggh #-19/ob tht hithRiRALLEMLIRE hitRebRNg @ 2farilerlidiment of

tape formis |ocated at e one portion of “the exothernmc menber 13 and
the ofier et present invemtior. iln thedfoutth embotimept, shéwwhltiple hollow fbegadAeacmbeingp
in the tape formis |located at the other end n_of .th

exot her ni ¢ lasggenough to gllowiyeater yapgr t,psTmeats ther eﬁhﬁ%"@tﬁg E&élﬁan%tpg"ﬁil 8 of

o o . : . . .
losed wi t nPaisate el Blerdiitchigh 35 it ' REmBHPIC Bolldse ibels Badieif, 226 formed in
openi ngs at a tdiR shhﬁeby eoreheotig eazh o Sheahultiple hulibwi fillees Hbintegrallyi tocsach other with a

e e e B Bl L
fib her i ' | igd
| bet gﬂg:’ig ﬁ%ﬁlp% O&@B{aiqﬂ} tprtgpaqlef @Afie bRis 5¥‘ghre eé(fhenhﬁ rhethsErq9 (ﬂﬁﬁggﬁfﬂhg‘% 1?. D).

porti e Oohe connec i pl'e

hol | ow fi beThe fitftiié hollow FMeis'gattesing 2pk irf Htape fornvisuheh woundarouhe tiexothermic
exotherm c nmenber 13 in a spiral formin the manner as descrijbed herein
above, evenmember!3 in a spiral masnes, and: thehumidifying structural bady) 7 shenpraparef dyone

end side of i“ta?h‘%f‘géﬁete Q’g{t@é:%@ngﬂn%% ga%gﬁﬁ% %’fo and the exothtni€ hithitek 43 gxg‘brtﬁgt

supply side e one connector 21 can
22 extendable¥hestBédiét Ribe 15 in a tightly engaged manner.

PCT/ 1 B97/ 00849 . .
25 In the preparation of the humidifying structural body 7 in the manner as described

herein above, there can also be achieved the action and effects similar to those as achieved by
the method for the preparation of the humidification adjusting unit in the first embodiment of
the present invention.
In the fourth embodiment of the present invention, as shown in Fig. 10, the multiple
30  hollow fibers gathering 22b in the tape form is wound around the exothermic member 13
starting with a one end portion of the exothermic member 13 over the entire length thereof to

the other end portion thereof and then continually turning from the other end portion thereof
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formed w thout taking the electric current supply systeminto
consideration, thereby facilitating the preparation of the one
connect or 2wWO 98/0219% Fig. 14 shows the hum difi cati orPGCEIBIINOS4Y
unit in accordance with a sixth enbodi nent of the present

i nvention, which is a variant of the fifth enbodi nent as descri bed herein
above. 5 In the sixth enbodi nent, the one end portion of the nmultiple
hol | ow f i black tgabéone eng [Riztion theréof. The winding eftheuitipleboliow fibersgathéring 22b
exot herm c_ne r 13.is located at. the one en orti,on of .the

exot her m CaTRaHb e eXathesrac THEmGArHin e maBar 43 defiriops Becei 1aEdorses t both
fi bers gat ' &Z‘ﬁ [ ; | OH?&F end
portion of t ed}ggot et;'l?nmé1 lt%%gl}&@%p&ﬁ%tﬂeﬂh&bﬁ at ﬁﬁ%ﬁnﬁg} t g?anﬁti pl e
hol | ow f i bexctheymidwmember PRind the bbth ¢émlportionsiof the imultiple iolow dibets gathdring 22b

the bpth end (ﬁg{tion thereof and each.of the bundl ed portj.ons thereo

formed wi tareformed gach with tLe ope, qAs a matter of course, at this time, the r?:‘;'at
can achi evgad: ' Y '

Che o ai forkiofs Gt MK nGAdS Bhers HiteliAg 226 oA bt BaHied fogdfibs TEGraBY and the
Fig. 15 shnmdlediporiiommdy be farmedrwitldthesdrniercpnnedtor 2h a sevent h enbodi nent  of

the present 15 I nventjop, which indicgtes a variant of th .

huri di f1cati on Hdheeuriiembadingnt iR RESSH YFPYiPBAOPoBS amount o the msltiple,
unit 4, t ISRMEd | 2Rgasbel t hol di ng
portion 6[}?0' érp?‘}si‘g?rs}glgggg*o;t?%?ng uﬁt?%%?ﬁp?g‘r%@ﬁgﬁ%'ﬁgfé‘gﬁggtion 6a
and ¥ one lemidifying abilityo At thecsame time, ashherbothfend portidnsweithe multipdeiliollow fibers

curved at a jhearly right angle with respect t he ot her end

portion t r@%\ﬂ&%wﬁ%{‘]zca&eagt @Wé’"@rﬂqumﬂ} er%emmﬁmqgﬁfdé, the: uct ur al
body 7 is : : : : ' ' . . .

"o Yt s ouEidhficRtio g unic ACLHIAG, o e FoRFen GOl 2HE Blosens invention can
the ot her achieve the aztion and effens equivatait ofthaseds aghievedtihehefifse embodiatént QRigo8).

the short connegtion tube 5 by, npunti ng, . . .the nmounting flange 6 on
the short connddi bhshaysdhe bumidification adjusting uxif in 2 fith embdiment of the present
hum & fi cahi et | | Nidovid s SrEQ pﬂﬁ | . l,%vhﬁ, .

enbodi ment oéf;\ ?ﬁghﬁﬁseésc‘e}%?w %’E/oedrllﬁ on, ?/\El C %?é{]ﬂé\%ggf\ggﬁg argi“g‘ﬁ?plgfhopﬁ‘év fibers
huni di fi ccgathening@2bdn thegape form around the ekotheimicaegitien 18 rds dl thesfouirthtentbodiraet.

connection tub i enerally |L-s ed tube and |t . | s di sposed
in such aqﬁéﬁﬁgﬁﬁf’ﬂﬁ?&a‘ Bh é‘l;eeWH%'[Bt? ‘E(;]@’R" g‘?""f gathating 81%5'? nthe t%Rerft%‘PdF wounddy
71is : At I - [

on' & one ARUEIHECEGnLHIE kb3 Shitg Blh s GHEIAA BoRfbrt Snt RGBT ilinbat.
the one erid andrextendingfovehthelentitedlefigthng tottheiother end portivn Hf ke exothérié nfember
sect . onal gur f a%e of the path of the tube_portion 5b on the other side, of

t he <hort 13 1nsuch a panperdhat she prgendsportipg of Hie mulkiple hollgwfikess gathering 22b in the

huni di fyi RgheSfobH S | - k2 di | t he
t ube port ?gpn 5b o nkl,tE ﬁt'gd gfﬁ%rozxg ?ﬁg ?Jgﬁﬁt'wg‘ tis'ﬁ g’r‘?th%%rﬁ% g‘ cetﬂfﬂc? g l? %bé Qgé %’ﬁ@f E‘téd
23 portion of the WitgB¢ AALSD fibers gathering 22b in the tape form is located at the other end

PCT/ 1 B97/ 00849 . .
portion of the exothermic member 13. Further, the openings at the other end portion 35 of the

multiple hollow fibers gathering 22b in the tape form are closed with adhesive agent or the like
25 (the state in which the openings at the other end portion 35 of the multiple hollow fibers
gathering 22b in the tape form are closed is shown by oblique lines in the drawing).
Furthermore, the one end portion of the multiple hollow fibers gathering 22b in the tape form
is bundled and the bundled portion is formed with the one connector 21.
As the multiple hollow fibers gathering 22b in the tape form is wound around the
30 exothermic member 13 in a spiral form in the manner as described herein above, even where
the one connector 21 is to be located at the one end side of the exothermic member 13 that is

the electric current supply side of the exothermic member 13, the one connector 21 can be
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tube portion 5b on the other side thereof. Thi s arrangenent

allows the generally L-shaped tube to be detachably nmounted on

i nt ake tubegﬁ“1¥M¥ same manner as in the first embodi nent as gg@ﬁ???ﬂﬂr’
herein above. In this enbodi ment, the tube portion 5a on the one
side of the generally L-shaped tube 5 can be 5 enpl oyed as a

supporting portion (a mounting portion) for supporting t hum dj.fvi,ng, ... ..

structural Fermedwithous taking,the electds S‘H"%m&“PEW ﬁﬁ@?mt'wé’g%kﬁ?%m# ng‘°¥°bygfa°"m“8

structural po ' for use sinply by inserting the
B&dﬁrﬁéﬁﬁof gttoh(rsquxg)éonnector 21

huni di fyi ng ura into the mounting opening 8 of ) t he
short connecti on Fig/ld showis the hamgidificatioh adjustingrenit inascordancewitha sixthtembodiment
side of the short connection tube ﬁ WS

. : . Fig. ,17 sh
Che- hun di f oé the pseseatinysation, SUHeiis 20R6RA oiyhe 1A embediment s desrefied berein above.
present invengion hehe L ndi ' V& herid : ;
D st Png. i eieh Efibfimeat 58 S efdy KBRICANE (L mhIBIHONAW Ebed daftbring 22b n the
herei n abov gape!fBrrh WouRl RFdurky the dkatheimictnhentsin ABtis located at tieooweerd portion o the
I's of an inner-outer double tube structure and_the tu,bﬁe'ﬁg{ti?ﬁe 5b &g,t hﬁ? .
other side exotheranie membes 33 mad theptherend porsion of the multipfeholioyy, fibers gatheripg 72b in
may be enpl d . | Bibet t ube
accordi ng t?%%Pé?oéwag‘?cﬁg%t%tqﬁﬁéthtteﬁgﬁq ﬁﬁlgfr&] dffe &H?t[iéurgg@g% 'S g?s posed
i nserting an out Furthed) thedrukiplekollow fibers gathetihg 22biincthepape foimaviy boddled et each of
I nner tube 36, thereby formng ri ng-shaped pajh agpouynd anpd,
bet wedf t hethahasth endiportions thereofandieaeh of the bundliea meﬂlq'wgﬁéef&ﬁélsﬁa@“?‘ﬂw&ﬂ' the.pre
surface of the outer tube. In this enbodi ment, the short
connecti on FORECtOr én be connected to an artificially 20 respiratory

circuit of an i nnRisftingementidan@chiebe tise dctioh uhé effests ehsivitent of thoseds avhieved by
adj usting unit according to this enpodi nent can be set readily to

such an art the humidifying stspctieal bedy &iin the; SPPOI_'d embodiment. In this case,
e e e b B D o

the inner tube a possI

prevens wat ffveNid whicH inlichtes a variant dffthe hiwidifidatibe afijusting anid dnki the husiidification
the heat fromthe exhal ed gases flowing in the 25 ri ng- shaped pat h.

Fig. 18 shoadjusting unitd, thé mounting flarije & isiantpnged in sugh a mannenthatthecholding portion 6b

th t, .. I nyenti ' L ndi { ' '

ronber 13 isflisngsed gANE Hpa fHoin T, hétie HiGH, Ba AL 4 Rt o8 phribn'afThe N TLE

shape is e"?ﬁvﬂ)ﬂﬁﬁin%ﬁtﬂ:@ﬁzrﬂ%?@ri%ﬁn@a 308 Mmedrfy HlRthnile Witk respect to th€ bfhier énd
as sho in Fig. 16)

enbodi nent and a heater 39 i s nounted on a _one end
portion of pP6rtion théreofh Fatthes, the G end portion of the humidifiying structutpb bedy 7d¢ held so the

exot herm c er can sipplify the structure of the hum di fication
adj us#Png u ?ﬁ%é@&!@égt?gyfgg%“eﬁﬁcessary to ensure insulation in a region
wher e In this case, too, the humidifying structural body 7 can be disposed“with the other

WO 98/ 02199
PCT/ | B97/ 00&#Pportion thereof extértdinginithé pxiel ditdctionof thesshorticonpeasiandube 4y mounting

humi di f1ed. o nduning Aanpe'8 of 1S M LobdlefbT hivk s.
Fig. 16 shows the humidification adjusting unit in accordance with an eighth

25 embodiment of the present invention, which indicates a variant of the humidification adjusting
unit. In the eighth embodiment, the short connection tube 5 is a generally L-shaped tube and it
is disposed in such a manner that a one end portion of the humidifying structural body 7 is
mounted through the mounting flange 6 on the tube portion 5a on a one end side of the short
connection tube 5 in a region where the one end portion of the humidifying structural body 7

30 faces a sectional surface of the path of the tube portion 5b on the other side of the short
connection tube 5, and the other end side of the humidifying structural body 7 extends in the

axial direction of the tube portion 5b on the other side of the short connection tube 5 in the
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menber for the heat pipe 38, the posture of the nmultiple hollow fibers 14
held to the heat pipe can be enhanced to a higher extent.

Furt her, bywOo®BI99he heater 39 as a heat source of an endot hRGE/EBH0884P on
of the heat 5 pi pe 38, the action of the heat pipe 38 as the

exot herm ¢ nenber 13 can be nore ensured. Bri ef

Descri ption of The Draw ngs Fi g 1. A whol e structural

di agr am shtabé portiontSbamiihe)cther side thefeof. an artificially 10 respiratory

B 5 5o aor B mansmier s Bepemty L e s BCRARY e on the
Fig. 2. Adiagr ¢
Fig. 3. Aj ,ﬁagm%q i sE m ng@ la'aﬁeg.gﬁ%.ﬂgsame& a¥f deldEribbdHerd Dot 1R This

enpl oyed i PrST nent resent 1 nvention
Fig. 4. A eﬂntﬁmuﬂaacmehubgpbhhnmmme one side oﬁhet gmefaumlds!iapedl g..ws i be al

body |n t he first_ enbodi nent of ,the lgres |nvent|oni&l“il ﬁy@
Fig. 5. AssenleyrdasiawippoBipgRAIUPD ( MGUPKRS BY S\!mrmﬂ& idifyiBg ¢ he
hum d' fYi NGructural body 7 &uﬁw@maggx aka ﬁinJiIf‘erftﬁé ﬁﬁmﬁlﬁgg/sgrg&hré?%ong9 iPL& ety

i nventi on. perspective scrib

of the pr dbrusd simply bycinsarting the Iiumdlfgng structural body 2 imtp thé mbuntingopéitfing 8 of
Fig. 7. A gers pective view describing the steps of the preparation thereof,

f ol | owi ng the short connestian tybedk atrgy @ght@ngle to the tube portion 5a qm the ane sile of the short '

perspectlv ng the hum di fying structural body according to the
secoﬁgxécﬁir%z}%t of the present invention. Fig. 9.

A pergpecti ve VFigW P biows the thamidificatibnf adjusting uhit aécording 16 dhirith @Ribdidiiferit ©f e
25 present invention, which indicates a variant of the humidification adjusting unit according to
the eighth embodiment as described herein above. In the nirth embodiment, the short
connection tube 5 is of an inner-outer double tube structure and the tube portion 5b on the
other side of the short connection tube 5 as used in the eighth embodiment may be employed
15 as an inner tube 36 of the short connection tube according to this embodiment, and the inner
tube 36 is disposed inserting an outer tube 37 so as to enclose the outer periphery of the inner
tube 36, thereby forming a ring-shaped path around and between the outer wall surface of the
inner tube and the inner wall surface of the outer tube.
In this embodiment, the short connection tube S can be connected to an artificially
20 respiratory circuit of an inner-outer double tube structure and the humidification adjusting
unit according to this embodiment can be set readily to such an artificially respiratory circuit.
In this case, exhaled gases are allowed to flow on the side of the outer tube (between
the inner tube and the outer tube) and, in this case, it is possible to prevent water vapors within
the inner tube from condensing using the heat from the exhaled gases flowing in the
25 ring-shaped path.
Fig. 18 shows the humidification adjusting unit in a tenth embodiment of the present
invention, which indicates a variant of the exothermic member 13. In the tenth embodiment, a
heat pipe 38 of an extendable shape is employed as the exothermic member 13 used in the
eighth embodiment (as shown in Fig. 16) and a heater 39 is mounted on a one end portion of
30 the heat pipe 38.
This arrangement of the exothermic member can simplify the structure of the

humidification adjusting unit because it is not necessary to ensure insulation in a region where

24



WD 98/ 02199 _ _ _ _

PCT/ 1 B97/ 0084@9 802199 - third ermbodi ment of the present invengé-RiBo7/00849
Fig. 10. A pe p9 ve view showi ng the hum difying structural body
according to the fourth enbodi nent of the present invention. 5
Fig. 11. A perspective view showing the nultiple hollow fibers gathering in

h . b | - QL - . t he.
oo, yoha il Haoh5625s PRI HeRf il £ sind B0 Mol Bty
vi ew showi ng er ft'tfie h&éwm, thepostilreiafitive Mahipybdildw fibérs dreldiri fherheagpipe

in the tape shape I's wound. Fig. 13. A perspective view
showi ng t he bambelerihancey tota higherrextenbody according to the fifth

enbodi nent of the_present i.nventd on. 5 i . .
per spective view ! yt"ﬁ’é‘gmeﬂﬁrﬁgnaé 3 feat 8 UJ?%?f%nogé/&é%écré?%ﬁ?gmtnooﬁtheeheat

si xth esgbodi gpRt3g0the! defioR bf HitHeat pipe B8 iadthe exothermic member 13 carFbgmoi&enstired.
perspective View show ng the hum difying structural body according to the

sevent h enbodi nent of the present invention. 20 Fig. 16. A

perspective view show t.he hupidi fving structural body according to the
ei ght h enmbodi nent & f‘wﬁécﬂl’ﬁgﬁﬂmﬁwﬁﬁ Fig. 17. A

per spective vi ew showi ng the humidi fying structural body according to the
25 ninth enmbodi nent of the present invention. . . Fig. 18.
A perspective vi efigHowAnghalastriciuialidiagrane shawing s bumidifideg uait forram attficielly he

tenth elr(;DOdI %Sitratg;y éehv?cep a{c%grecﬁxgg tlont g %}-slt %xr}xboding’e%t of the present invention.

Fig. 2. A diagram showing an enlarged essential portion of Fig. 1.

Fig. 3. A perspective view showing the humidifying structural body to be employed in

15 the first embodiment of the present invention.

Fig. 4. A view describing the one connector of the humidifying structural body in the

first embodiment of the present invention.

20 Fig. 5. A perspective view describing the steps of the preparation of the humidifying

structural body in the first embodiment of the present invention.

Fig. 6. A perspective view describing the steps of the preparation thereof, following

the step of Fig. 5.

25
Fig. 7. A perspective view describing the steps of the preparation thereof, following
the step of Fig. 6.
Fig. 8. A perspective view showing the humidifying structural body according to the
30 second embodiment of the present invention.

Fig. 9. A perspective view showing the humidifying structural body according to the

25
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PCT/ 1 B97/ 00849 Description of Reference Nunerals

1 | nt ak SWOL91802199 2 I ntake path 5 : PCT/IBI7/00B4% ake
gases 4 Hum di fication adjusting unit 5
Short connection tube 5a Tube portion on a one side

5b Tube portion on the other side 10 . 6 Mounti ng fl ange

7 Huni thirdyembpdiment of thespresent jnvention. 13 Exot her mi ¢ nenber

14 Hol | ow fi bers 15 Mesh cover tube 15 16
Heating wire 17 | nsul ati ng nmenber 21 One
connect or Fig. 10, Ap&?sgectwléqbéwh&wxhg ke maﬁlawymgstmctural body accord.a Ro the
Hol | ow fi bers gathering Wat er

Huni di f yi nfpurthiembodiment of the preseng lnvenMr t ube 37 Ojt er

t ube s 38 Heat pipe 25 39 Heat er

Fig. 11. A perspective view showing the multiple hollow fibers gathering in the tape

shape to be employed in the fourth embodiment of the present invention.

Fig. 12. A longitudinally sectional view showing the state in which the multiple hollow

10 fibers gathering in the tape shape is wound.

Fig. 13. A perspective view showing the humidifying structural body accnrding to the

fifth embodiment of the present invention.

15 Fig. 14. A perspective view showing the humidifying structural body according to the

sixth embodiment of the present invention.

Fig. 15. A perspective view showing the humidifying structural body according to the

seventh embodiment of the present invention.

20
Fig. 16. A perspective view showing the humidifying structural body according to the
eighth embodiment of the present invention.
Fig. 17. A perspective view showing the humidifying structural body according to the
25 ninth embodiment of the present invention.
Fig. 18. A perspective view showing the humidifying structural body according to the
tenth embodiment of the present invention.
30
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27 WD 98/ 02199
PCT/ 1 B97/ 00849 Cl ai ms 5 Claim1l. '
adj usting huYRPH3? i on characterized in that an exothernic mﬁ%{%gg
is provided on an outer surface thereof with nmultiple hollow fibers each
havi ng a peri pheral wall with m nute openings each of which is |arge
enough to all ow water,vapor_.1.0 er te therethrough yet small enough
to fail to perrre\gﬁé’?ﬁéﬂ “P%gf&m‘&dﬁﬁ'.““ﬁgo ' Claim2. Aunit for
adjusting humdification as clained in claim1l, characterized in t hat
sai d exothermc menber is of an extendable form Caim3. A
unit for adjustindg hunintake tubei on as clainmed in claim2, characterized in
that said exotherm c nenber i i an electrically exotherm c nenber. 15
Claim4. Aunit fér adﬂ!&‘ﬁﬂ%} hum di fication as clained in claimS3,
char actgri zed in AthRd oavas d el ectrically exothermic nmember conprises
%Ie og gen%

heating”w re capa rati ng heat upon transm ssion of electric
current therethrodggh aktmidificationt adjustingynitnsul ati ng nenber di sposed
around said heating w rﬁ so as to ensure insulation. 20 Claim
5. Aunit for adjdstinghPEhFOENGSHERIRE, as clained in claim2, characterized
in that sai g, exo bfi nd sid@ heat pi pe. Caim
6. A unit for adj gasti ngnﬁéﬁkgf i cat?on as claimed in claimb5, characteri zed

in 25 that sai dStheat Tpbepostionmnahe othersideh a heater at a one end ther eof
Claim7. Aunit for adjusting humdification as clainmed in claim 2,
characl®rized in 6 ounting flange

7 Humidifying structural body
13 Exothermic member
14 Hollow fibers
15 Mesh cover tube
15 16 Heating wire
17 Insulating member
21 One connector
22a  Hollow fibers gathering
22b  Hollow fibers gathering
20 24 Water bag
34 Humidifying unit
36 Inner tube
37 Outer tube
38 Heat pipe
25 39 Heater
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that said exothermc nenber is wound with said nultiple hollow fibers. 30
Claim8. Aunit for adjusting humdification as clained in claim?7,

char act er i 240 98102199 that said nultiple hollow fibers are WBGRABEIVUI§HY
sai d exotherm c nmenber in a spiral manner.

28 WD 98/ 02199

PCT/ 1 B97/ 00849 Caim9. Aunit for adjusting

hum di fication Q?aiglhai med in claim7, characterized in that said
multiple hollowTrbers are wound around said exotherm c nenber in such a
manner that the axis of each of said nmultiple hollow fibers is
arranged so as to be nearly parallel to the 5 axis of said exothermc
menber . Claim10. A wunit for adjusting humdification as

claimeg in clai Fgm Eh%ﬁm friadRsting humidificatiéméiardiérizedih thatlan cxetHeomic
fibers are bundl'ed together at ‘either of their sides of said exothermc
menber andmiehiber i provided:on pm oulen surfiice shéreofiwith multiple:bollawifiberseach havinganed

Qai m 1. Beapheral ot iy i GPeTES o G5B 4lefee mofighth flics Hfemivapor ts
char act er| ?@ﬁ’néaﬁh tgfre%lp{g}lélpg& spfall énSuiH toThit _tchdﬁéﬂﬁ%ﬂtef\jvhéf thepéthrdughd| ed

t oget her at eac oth sides of sai exot herm ¢ nenber and
that each of bundl ed portions of said multiple hollow fibers is 15 '

DeoredB’ "1™ RS oo R G I e b
claimed ingehad: thedRE i S?](Ifl"tggh%xtendablef&ﬁﬁt both sides of said

mul ti ple holTow tibers ar together on either of the both sides of
sai d exotherm c nmenber and that a bundl ed portion of said nmultiple hollow

fibers is fornmed 20 ith a cqonnector tQ be connected tp.the side qof
\Mlit er S;Jppl y sollam3. qumf for justing hymidification a%‘gﬂfm . Sﬁ’“ﬂg ﬁé‘i‘?ﬁﬁ"ze&“
huni di fi CajaP gaid SxGehBiE Shebef lsHnBletriGaly eR6EHiE Bibnibir. that:

15

Claim 4. A unit for adjusting humidification as claimed in claim 3, characterized in
that said electrically exothermic member comprises heating wire capable of generating heat
upon transmission of electric current therethrough and an electrically insulating member
disposed around said heating wire so as to ensure insulation.

20
Claim 5. A unit for adjusting humidification as claimed in claim 2, characterized in

that said exothermic member is a heat pipe.

Claim 6. A unit for adjusting humidification as claimed in claim 5, characterized in

25  that said heat pipe is provided with a heater at a one end thereof.

Claim 7. A unit for adjusting humidification as claimed in claim 2, characterized in

that said exothermic member is wound with said multiple hollow fibers.

30. Claim 8. A unit for adjusting humidification as claimed in claim 7, characterized in

that said multiple hollow fibers are wound around said exothermic member in a spiral manner.
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said exotherm c nmenber is an electrically exotherm c nmenber; and 25
said nultiple hollow fibers are bundl ed together on the side of I C
%o pmpibis

current end of said exotherm c nenber and that a
portion of said nultiple hollow fibers is formed with a connector to
be connected to the side of a water supply source. Claim

14. A wunit for adjusting humdification as clainged in claim?2, ...
charact eri zed i n (3@im St hAtunit for adjusting humidification:aselaimediin claimiJceharactggized in

el ectrically exofherm eL,. and . ' | £ .

fibers are M&P@@?@Q&ﬁgb“bébﬁ’ﬁ@'%‘fvﬂ'é%ﬁﬁ&? said teg&'ggmgpéﬁnﬁeg i flch ¥ fnanner

29 Shloi%ai iple hollow fibers i ed 50 as to be nearly parallel to the
PCT/ 1 B97/ ooéﬁ’é the #is SPe curmrde‘ﬂ}tlmgbeppol ;wenderssilsdaé'rag s;(i)d gxot?ler %pc menber

and thats a Rwisbfedidexothepmicdemberd mul tipl e hol l ow fibers is forned
Wi th a connector to be connected to the side of a water supply source. 5
Claim1l5. Aunit for adjusting humdification, characterized in that a

humi di fyi ng Claith 19CL Al £508Yudtid hulnfidiBiofiti 44 el ifclai D thabdotérbled
ace O

fibers provided on an outer sur an exotherm c nenber and each
havi ng a penhgthsaidamultiple hollowhfibers atecbundiadi tngethesat either afitheinsides of said exqthersic

1? gf’fg? ot f) alnlxé)rxvlpp\éva,a}?g gha\é%feﬁtq%g{:&? af.‘ %Hﬁtﬁg{@w ﬂxgrts issganlnifrp]g{l']t?x;&g?od}n%ctor to
hum di fw ng %g’r@ﬁé%ﬁ%ﬂ° tl?‘g(;}/ eloz-a%agp?ﬁ%y %hc‘)@%éhort connection tube so as to

be y connecte e connected thereto.

Claim1l6. A unit for adjusting humdification as clainmed in claiml15,
characterized in . that; 15 ., ..said short connection.tube is.a
straight tube; arfelaim11. A umt for a@astwsﬂwml@ﬁwmgasmwe& it dpinpd haractenzed in
di sposed so . Bkl ' ' ' h ofthER bb sid&d cFryarxi al
direction oftﬁasiéls@ rgﬁl(t)xﬁé @g@%ﬁ%%@ﬁg@%ﬁ&ﬂﬂ ateach o dai n?l?. A unit
for adj usti rgothermidirhémbeériand that eatlnofieunhdled portions dftsaidcmultiple kotlomefibérs i 0

t hat : . .,a mounting flange is ITDLLI’I'[ egl_d tachabl y on said short
connectiSon wpuededwith a connector to be connected to the side of a water suB/ply source.

Claim 12. A unit for'adjusting humidification as claimed in claim 2, characterized in
that both sides of said multiple hollow fibers are bundled together on either of the both sides of
said exothermic member and that a bundted portion of said multiple hollow fibers is formed

20  with a connector to be connected to the side of a water supply source.

Claim 13. A unit for adjusting humidification as claimed in claim 2, characterized in
that:
said exothermic member is an electrically exothermic member; and
25 said multiple hollow fibers are bundled together on the side of an electric current
supply end of said exothermic member and that a bundled portion of said multiple hollow fibers

is formed with a connector to be connected to the side of a water supply source.

Claim 14. - A unit for adjusting humidification as claimed in claim 2, characterized in
30  that:
said exothermic member is an electrically exothermic member; and

said multiple hollow fibers are bundled together on the side opposite to an electric
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said hum difying structural body is nounted on said nounting flange so as

to be extendable in a direction parallel to an axial direction of

sai d short womaezPon t ube when said “nounting flange i s RONABY#0083MN
sai d short connection tube. 25 Claim18. A unit for adjusting
hum dification as clainmed in claim15, characterized in t hat :

said short connection tube is a generally L-shaped tube; and

=~ one end : Y - I ; . . .
portion on&gie&'#lgj}?y eﬁ@#xg%gggdgggoéhé}ﬁ%ﬂ connie‘?iﬁhgﬁgyﬁ%(ge‘ﬁbg‘%%i on aﬁé'P lee
t he one erbliow fibepisEhrrhétwith aicodnfigctonto be connedted ta theasideafth/ watec sspply source.
sectional surface of a path of a tube portion on the other side of the
short connection tube; and

30 /0 —_ . gt .4 < g s
SoT/ | 857/ 00840 Clalth 18! C&TR for adjusting humidification, characterized in that 8 hymidifying

st ruct ur al sthwetliralcbddgnhiat is structuiied dytai mmbea of holidw fibers providedion anioater surface of

direction of the tube portion on,the other, side of, ihe short connection
tube in t HD exgthermic memb@frmcgha‘ﬂ%a peripheralvall wﬁﬂwtememnss each of which

char act or 3B frcgh 18 Yuld bl BB bt Mol PR el GpBRTIc Bl o,

i s of an ipenmeatewiater therethroughjlaadst ructure with an outer tube
di sposed on the outer side fhereof and .anp inner {ube disposed on the inner

side 10 ther clgat said humiditying structugal body sRisposedh i 2 shart gRAMestipm fube so as to be
hum di fi cagi,j ' i ' hR&GRRY | zed in that said
hum di fyi ﬂ%&%ﬂ}l@é{:ﬁba “bo y&ugkg%g%&ﬁ%gg{égé InNTts entirety in said short
connection tube. 15 Claim21l. Aunit for adjusting

hum di fication, characterized in that a hum difying . structural body
is structured Hylaim ﬁﬁnb‘%ﬁmﬁfomﬁl‘PWWBW‘gc%W&W%"!aﬂa%ﬁér‘@mmdd‘i
an therm ¢ nenber and each having a peripheral wall with mnute
openi ngs each of which is | arge enough to all ow water vapor to

per nep8 e t her etsaldshoht sonnectionl tubeisa ginight tibss; end 0 20  perneate water

t her et hr ough; and o at sajd humdifying structyral body is
hel d at a nountSakghumidifyipg 5%%29&)6‘5(4?%53‘520 as to; heextendablen 3;digection

parallel to an axial direction of said short connection tube.

S

Claim 17. A unit for adjusting humidification as claimed in claim 16, characterized in
20  that
a mounting flange is mounted detachably on said short connection tube; and
said humidifying structural body is mounted on said mouniing flange so as to be
extendable in a direction parallel to an axial direction of said short connection tube when said
mounting flange is mounted on said short connection tube.
25 '
Claim 18. A unit for adjusting humidification as claimed in claim 15, characterized in
that:
said short connection tube is a generally L-shaped tube; and
a one end portion of said humidifying structural body is held by a tube portion on a one
30  side of said short connection tube in a region where the one end portion of the humidifying
structural body faces a sectiona! surface of a path of a tube portion on the other side of the

short connection tube; and

e
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Caim22. Aunit for adjusting humdification as clained in any one of

claims 1 to 21, 25 characterized in that said exotherm c nmenb %\q@; g

mul tiple hol INABPHEPs are inserted tightly into an extenéfa %@@4
cover tube. Claim23. Aunit for adjusting hum dification

as claimed in any one of clainms | to 22, characterized in that said
unit for adjusting humdification is disposed in an intake circuit of an 30
artificially respiiedthedemibsidest thehumidifidng strucguiahbodyeextendsdn a direction parallel to
31 WD 98/ 02199 A . . .

PCT/ | B97/ 008t axial direction of the tubeqpastion on thexother side P%l\qgshﬁﬁic[on%gnog tube in the tube

artificially respiratory deyj aracterized in t hat :
a unit for aHPG??‘iQ@E’ﬁl?}Ikeﬁisﬂeégﬁegpﬁ is structured by an exotherm c nenber

providedgon 5 an outer surface thereof with a nunber of hollow fibers
each having a peripheral wall with | L.ut.e opent ngs. each | ISy
| arge enough to alQlaim Yt eﬁ:umafmradm;ﬂﬂshwﬁiﬁcﬂm&@gfﬁﬂa chelatm fs ’ %‘Ea%gﬂf?ﬁi n
enough to fail to pernmeate water therethrough; and that said
unit for adj that' ng humdification is disposed in an intake circuit and a

vat er supp 'sydfﬁauﬁaiﬁyiﬁ%mnbc@ s®fah irmes-outer doublegube stordture withen s
in said unit for ad‘j usting 1

hum dificatjion. |, . qlaj m 25& A
met hod for t bateptuheadispaset oo theouter side therenfjand an inper tihedisnased og fhe nner side
characteri zed by: preparing a multiple hollow fibers

gat heri ﬂQ Wi f‘??féqi d nultiple hollow fibers 15 connected integrally in a
sheet formso as to nake the axis of each of said nultiple hollow

fibers nearly parallel to each other, said nultiple hollow fibe ach, . ..
havi ng a peri pher &laime20. A unit fongdjusting ,hgmgdtﬁ,@,qp,q@gggg mogﬁunbff,aﬁ%gctenzed in

enough to al | fa\évls%@%,gwg{f@gr ﬁcé reai ﬁ%cﬁé ? aE&ﬁﬁtﬁ?Mt%‘ H%its entirety if ‘?,ﬁidssﬂﬁhg:_onnection

enough to f at hroug and w ndi ng
said mul tipl gl I ow fibers gathering around an exothermic nenber in a form
20 of arod so as to make an axial direction of each of said multiple

hol | ow flisbers nearly parallel to

Claim 21. A unit for adjusting humidification, characterized in that a humidifying
structural body is structured by a number of hollow fibers provided on an outer surface of an
exothermic member and each having a peripheral wall with minute openings each of which is

large enough to allow water vapor to permeate therethrough yet small enough to fail to

20  permeate water therethrough; and
that said humidifying structural body is held at a mounting tube to be mounted on a

pipe to be humidified.

Claim 22. A unit for adjusting humidification as claimed in any one of claims 1 to 21,

25  characterized in that said exothermic member and said multiple hollow fibers are inserted

tightly into an extendable mesh cover tube.

Claim 23. A unit for adjusting humidification as claimed in any one of claims 1 to 22,

characterized in that said unit for adjusting humidification is disposed in an intake circuit of an

30 artificially respiratory device for humidifying intake gases.
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the axis of said exothermc nenber. Claim26. A nethod for
the preparation of a unit for adjusting humdification as clainmed in
claim 25, HAPHBRP| zed by: 25 fol di ng sai d nul ti pPETABYVIRM
fibers gathering in the mddle of said nultiple hollow fibers

gathering in a direction in which said nmultiple hollow fibers extend; and
w ndi ng said exothermc nenber with said folded nultiple hollow fibers

gat heri ng. Claim 24. A hun@ilifying Wit for amdrtificialiyorespitatoryr duviventhavactedizea inni t
for adjusting humdification as 30 clained in claim?26, characterized by
bundl i ng st888 fol ded nultiple hol low fibers gathering at an end

diing Sbetl fol de ! | nd
S Connector . Bt et SRR EAE ORI ARGUBHAL (HNBQ frbfdedth

32 5 an outer sifPfae8AREtéSwith a number of hollow fibers each having a peripheral wall with
PCT/ 1 B97/ 00849- . ...Caim28. A nethod for the preparation of a
unit for omjnwte openingseagh of whichdylarge enough to,allow water yapottp. permeate therethrou

prepari ng | 11 I ' ' tih gaid multiple hollow
fibers 5 ﬁ‘?@‘ﬁh&@%‘&l‘%f?% Wa&nﬁgﬁgﬂ%gﬁﬁp%%g as to make the axis of
each of said nuitat i@ ufiit foradjusting huniidificatidon iedisposed i ad intdke dircait@hd ol water
said multiple hollow fibers each having a, peripheral wall W

th
ni nut e openipplyssourssHs semmynicatedovithsaid multiple hollowy fibers in said ynit for adiustingt o

theretbrough ., .. yet small enough to fail to perneate water
theremrot}g‘m“dm“o"' wi nding said nultiple hollow fibers

gat hering around an exotherm c nenber in a form 10 of arod in a spiral

manner . . Caim29. A nethod for the preparation of a unit
for adjusting hGlimi25i cAtmethod for the preparation of g unit for adiwsting humidifieation; | zed

by w ndin i Iple hollow fibers gathering in the form of a
sheet ar pﬂﬂ‘g%g‘f‘%?& herm c nmenber starting with a one end portion of said
exotherm c 15 preBaiigs a hialtipl@h6tldve fibérs gathefihg WithGhidshultipRtvliow fibeis Menber
and then turning back to the one end portion thereof and | ocating

the bbih cemnpeed inegrally insasheehiormispias tomake theraxiscofseagh ofisaid myltiple hollowt
o ook e e S S o Sy e R o
with minute openings each being large enough to allow water vapor to permeate therethrough
yet small enough to fail to permeate water therethrough; and
winding said multiple hollow fibers gathering around an exothermic member in a form
20  of arod so as to make an axial direction of each of said multiple holiow fibers nearly parallel to

the axis of said exothermic member.

Claim 26. A method for the preparation of a unit for adjusting humidification as
claimed in claim 25, characterized by:
25 folding said multiple hollow fibers gathering in the middle of said multiple hollow fibers
gathering in a direction in which said multiple hollow fibers extend; and

winding said exothermic member with said folded multiple hollow fibers gathering.

Claim 27. A method for the preparation of a unit for adjusting humidification as
30  claimed in claim 26, characterized by bundling said folded multiple hollow fibers gathering at
an end portion thereof on its path opening side and forming a bundled portion with a connector

to be connected to the side of a water supply source.
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20 clained in any one of clainms 25 to 29, characterized by tightly

i nserting saiwgbgjpiiop! € hol | ow fibers gathering and sai d e¢ayInotHésas
menber into an extendabl e nesh cover tube after w nding said nmultiple
hol | ow fi bers gathering around said exotherm c nmenber.
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Claim 28. A method for the preparation of a unit for adjusting humidification,
characterized by:

preparing a multiple hollow fibers gathering with said multiple hollow fibers
connected integrally in a sheet form so as to make the axis of each of said multiple hollow
fibers nearly parallel to each other, said multiple hollow fibers each having a peripheral wall
with minute openings each being large enough to allow water vapor to permeate therethrough
yet small enough to fail to permeate water therethrough; and

winding said multiple hollow fibers gathering around an exothermic member in a form

of a rod in a spiral manner.

Claim 29. A method for the preparation of a unit for adjusting humidification as
claimed in claim 28, characterized by winding said multiple hollow fibers gathering in the form
of a sheet around said exothermic member starting with a one end portion of said exothermic
member to the other end portion of said exothermic member and then turning back to the one
end portion thereof and locating the both end portions of said multiple hollow fibers gathering

at the one end portion of said exothermic member.

Claim 30. A method for the preparation of a unit for adjusting humidification as
claimed in any one of claims 25 to 29, characterized by tightly inserting said multiple hollow
fibers gathering and said exothermic member into an extendable mesh cover tube after winding

said multiple hollow fibers gathering around said exothermic member.
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