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t he desiccant forns an aqueous solution which is received by a liquid

col | ect i oMOIE TURENARSORP TITONNARRARATIAS Wi t h t he desi ccant chanber and

di sposed beneath it. BACKGROUND OF THE | NVENTI ON 15 The present invention
departs fromthe tubul ar noisture-absorbing device disclosed in U S.

pat ent norpIslrb&F B (Sahafmson) designed for vertical disposition in,
for instance, a closed steel container for transport of humdity-sensitive
goods. The device is nade of a 20 polyner coated board which provides
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disposed beneath it.
BACKGROUND OF THE INVENTION

15 The present invention departs from the tubular
moisture-absorbing device disclosed in U.S. patent no.
5,676,739 (Gustafsson) designed for vertical disposition
in, for instance, a closed steel container for transport
of humidity-sensitive goods. The device is made of a

20 polymer coated board which provides required stiffness.
Starting from its upper end, it comprises, in a
longitudinal direction, a chamber with a moisture-
absorbing material, such as calcium chloride, which forms
an aqueous solution on contact with humid air. The salt

25 solution is continuously drained into a lower liquid
collection chamber in form of a plastic container with
which the upper chamber is in communication. The
particulate desiccant material is retained in the upper
chamber by sieve means comprising a non-return valve

30 means. Contact of the desiccant with ambient air is
ensured by a netting element located in front of an
opening in the wall of the upper chamber. The netting

element is designed to prevent the aqueous solution from



opening in the wall of the upper chanber. The netting elenent is designed
to prevent the aqueous solution from W0 01/ 25707 PCT/ SEQCQ 01904 2 | eaving
the uppeWQ@HAFHMIr through it rather than through the si eVPETHEMYIA | e

t he noi sture-absorbing device of Gustafssson has been 5 shown to function

well in industrial practice, there is roaomfor i roxtglrrent. Manuf act ure of
the devi céeaVifge the7 3®Rs Shamsde L1GOHEs 1f"ol"d"ltﬁ:gera ORI Ral gl ui ng

of a sheet@f RlAst ifed@ard to provide a tubular structure, to manufacture
and attach several plastic 10 parts, such as the sieve neans and the
netting elenent, to the tubular structure by gluing, to attach the plastic

cont al er GV, 9L 1 LeT. Shauhsr, Lo dIe &l Ve dIERNSr oo 81 Cpa O, CBIECTS OF

THE | NVE A Tral n "ob) ect sent” invention 1s to provide an
appar a$ us sefownhe caffarersintd odd kimdinditohids masdteicendcheheapsr to
manuf acture whil e retaining the advantageous 20 properties of the device of

US 5, 676, FOPM F@Tt HEP Tobjeans -oMamE aivenf ivh W 1998k evidgnt from
the following suPEy ficdds danti o ddie gl a g ud 18a1 dgsgihgti on of
preferred enbodi nents, and the clains. 125$]SUMVIA\RYYP%t THE IN\/%\ITI O% The
nmoi st ure afser phemt aharlaafsi ofbddrd ity amtdvide conpelhslesr an el ongat e
flexible plastic tube having sealed 3 er, a r one or
sever al vvzﬂtlruocptélrﬁenggco manuqfacecure ancp alﬁptoach Qéjvéroél\f pfggéic
10 parts, such as the sieve means and the netting element, to
the tubular structure by gluing, to attach the plastic
container forming the lower chamber to the sieve means,

etc.
15 OBJECTS OF THE INVENTION

A main object of the present invention is to provide an
apparatus of the aforementioned kind, which is easier and
cheaper to manufacture while retaining the advantageous

20 properties of the device of US 5,676,739.

Further objects of the invention will become evident from
the following summary of the invention, the drawings, the
description of preferred embodiments, and the claims.

25
SUMMARY OF THE INVENTION

The moisture absorption apparatus of the invention
comprises an elongate flexible plastic tube having sealed
30 upper and lower ends, one or several wall openings
disposed in a wall portion adjacent to the upper end
portion, a tubular desiccant container holding a
deliquescent desiccant (18) and having gas and liquid

permeable walls disposed radially inwardly of said one or



di sposed in a wall portion adjacent to the upper end portion, a tubular
desi ccant container holding a deliquescent desiccant (18) and havi ng gas
and | i quiwlo opesmrabl e wal | s di sposed radially inwardly of mamskoonsosr WO
01/ 25707 PCT/ SE00/ 01904 3 several wal I3 openings, and spacer neans,
preferably of tubul ar shape, interposed between the plastic tube wall and
t he desi ccE@itekadntlde ORI HHIF i ARG rIvICLT Medrs, deveteraplEoatfai ner to

prevent 1igyid LorARed n {06 &0 Al 06l L1 oML §3v1.08; L e, ppgrajus through
the wall openings. I't is preferred tor The Spacer mneans Yo be
i ncor por ateed ititeo dese adwmitc cantt ciond i ovef and hentegr £cadit incoheai ner of the

I nvention js .of a.gas agnd liquid ernmeabl e mpterial, ;such as a woven or a
non- woven Sefscﬁa@éic?or% M .%CT rPItpeﬁéeI&'bniJe%ﬂl fLQHREDr HRehRei nventi on,

"axi al §l y)cortefiefey tirdme dathinpxitte MppLratadi ehfdydn trefgasito a
direction perpendicul ar thereto. Since the apparatus of the invention is
desi gned faReudW s n Idn 1@ It grdi §9onthe uppeeer areiens oerberefer to this
15 workin I 1.0 47 t ' t .1 r&i ng ition by, for
st ance, Arure Pl AR RAE e Sl coled fente T e BB Eh Y e

pl astic tuwntanchemictth thd sirotdreri@ndis ab f aa Sga $ adh@ pdgwidof fixation at
the inner wall 3{8 grfasc': eel container or other conpartnent. 20 According to

a pref er r QFEHR e v e ForeS 3 UfRVeR RF r c‘?‘?lbﬁwﬂ’éﬁ’ﬁspa?%égeq
i n- bei peeqdte iWaperirmnte | @M eaNdse divvd derd hient ubgv bRt 0o@N upper noisture

absorption chanber and a |ower liquid collecting chanber.
"axial(ly)" refers to the tube axis while "radial (ly)"
refers to a direction perpendicular theretoc. Since the
apparatus of the invention is designed for use in an
upright position, "upper" and "lower" refer to this

15 working position. The apparatus is kept in the working
position by, for instance, a wire fastened at an eye
provided at the upper end of the plastic tube and, with
its other end, at a suitable point of fixation at the
inner wall of a steel container or other compartment.

20 According to a preferred aspect of the invention,
lumen restriction means disposed in-between the upper and
lower ends divide the tube into an upper moisture
absorption chamber and a lower liquid collecting chamber.

The present invention is based on the concept

25 that the liquid formed in the container by the absorption
of humidity by the desiccant should be kept away from the
tube wall to prevent accidental spillage through the wall
openings. This is accomplished through impeding flow in a
radial direction by spacer means. The spacer means may be

30 separate of the container or be integrated into its outer
(in a radial direction) wall portion. If separate, a
flexible hose of a netted plastic material such as, for
instance, the tubular plastic devices used for protecting

glass bottles from damaging each other, may be interposed



The present invention is based on the concept 25 that the liquid fornmed in
the container by the absorption of humdity by the desiccant shoul d be

kept awayydopsgbhe tube wall to prevent accidental spill aga/ssooowgh t he
wal |  openings. This is acconplished through inpeding flowin a radial
direction by spacer means. The spacer neans nmay be 30 separate of the
cont ai ner tertween Mregratrath indro drid the eval)i nIf iadegtali rectubn)awal |
portion. If se ar%}e, a _flexi%:)lpq hose of. a nette | astic,material such

as, for & al ROLUIR & (TP AR L RF FBPRT At BEting gl ass

bottles fromAdaBaNdgacde otdielal MEYoWE Foit e ROSSEcHD OHé 266R%ainer
PCT/ SEOQ' 01904 4 between the container and the wall. If integral, a

ftubuldar gml premad Rt idMIFT- A e et Rayebheabhape@l oS treated to
I npedecra . r , i .
5" A ee LA o Ldie L0 ADPTcorBy b6 FAAE oLca non woven

plastic _ ,- suc vl ene tere e, Inawy so as to
make its drmrer well portion more dense tiham its peripheral wall portion,

that is, to ke th di st bet its. fil t [ 1, in th
(hat s LQheER, L5, aver a0e i ance betugen s, {1 arepts el Ler 11 Che

addi tionaldyaddee sl Qsfd 1 Beents ©fe thenovt @il Wabbrpo6hi GRafBYnbeneheni cal |y
treated to nake them nore hydrophobic or the filanments of the inner wall

portion neutRr oifehd eTYier ealeRpIat ¢bkeor t Addibienay Y ophific, or both,
(0 4, SRS 195 oFLIOYENR Backesp e saueRus gy o of the
chloride cireated to make them more hydrophobic or the filaments of
the inner wall portion may be chemically treated to make
the more hydrophilic, or both, thus using surface tension
phenomena to keep the aqueous solution of the desiccant
15 away from the tube wall.

A preferred desiccant is calcium chloride or
desiccant mixtures containing calcium chloride but, in
principle, all desiccants becoming deliquescent on contact
with humid air can be used. The aqueous solution of the

20 desiccant flows through the lumen restriction means into
the liquid collection chamber. A non-return valve may be
arranged at the restriction means but this is of no
importance for the performance of the apparatus of the
invention; its only function is to prevent liquid from

25 flowing back into the upper chamber and out from there in
the event the apparatus falls on the container floor by
the suspending wire breaking or coming loose.

The lumen restriction means of the invention
preferably support the desiccant container when the

30 apparatus of the invention is in an upright position. In
absence of lumen restriction means or if so desired, the
desiccant container can be fastened, for instance, at the

sealed upper end of the plastic tube.



desiccant m xtures containing calciumchloride but, in principle, al

desi ccants becom ng deliquescent on contact with humd air can be used. The
aqueous ¥ eASHMY of the 20 desiccant flows through the | BGESEPEIH4 ction
means into the liquid collection chamdr. A non-return valve may be
arranged at the restriction nmeans but this is of no inportance for the
perforrrance of theTélﬁpéﬁ@tll}glgofOft e jtnentansis artds/czmltghef PRV o8ids to

prevent |i \?ferl%me est?rlcr%q %f?r{élan%t h%eu 1ne&ﬁii )2 out from

there in P e At t he apparatus o dhe co A mer t he

suspendi ngppiroe riiaeakitRghori quen rgdnoese helte drnmt e vd ofzdamlm@ans of
the invention npreferably support the desiccant container when the 30
apparatusoéfgtﬁénﬁnventlon is in an upright position. In absence of |unen

restrigtion neans @, ifreSRrdesidi8h alﬂe £ 1458 1 S5t &Hﬂtﬁ'é&%efﬁﬂg
fastened, for instance, at the sealed upper 'end of the plastic fube.

01/ 25707 @@tbSE@@’ (ap%zrat&smef $dal iimy eoft itdre thebevadndorenings t dre
provi si on e lunen re trICt|§%V' ns ca be oht ai nhed

approprlaﬁgng N GREETSTRYad Ké: dhd B a%? ufng. 5 To

prevent meghgletaiappllied poemRitdieley cmnteld mgall rj:td):ﬁlhﬁl &nﬁﬁg&ﬁw’ﬁn@f t he
i nvention the wall openings are suitably covered by a renovabl e seal, such
as a pl astthe oPRENISppIUSed % ¢ ARSRFF B4 He 3#14S I t3%n conprising the

openi @S, gl ad. A aRRN<RelRyIeNt adhesive of 10 appropriate strength.

The upper and lower end seal portions of the
plastic tube are preferably oriented in the same radial
direction, that is, as if the tube were sealed in a
position flattened against a flat surface. If the seal

15 portions are arranged in this manner it is preferred for a
least some of the wall openings to be disposed in a wall
portion intermediate between one or‘both pairs of axially
corresponding seal radial ends, the reason being that the
apparatus of the invention, when suspended in a working

20 position and resting with its one side against a steel
container or similar wall, will align its seals in
parallel with the external wall. Plastic tube wall
openings disposed in a wall portion axially intermediate
between corresponding radial ends of the upper and lower

25 plastic tube seal portions therefore will have little
chance to abut against an external wall. Such abutment
would prevent or at least hinder the apparatus of the
invention to from exerting its beneficial humidity
absorption effect.

30 The invention will now be explained in more
detail by reference to a drawing illustrating preferred

embodiments of the invention.



The upper and | ower end seal portions of the plastic tube are preferably
oriented in the sane radial direction, that is, as if the tube were seal ed
ina poOPHH attened against a flat surface. If the s&@4T/SE/HIP4 i ons
are arranged in this manner it is prefé&red for a |east sone of the wall
openi ngs to _be disposed in wal | ortion internedi ate between one or both

a
pairs of BRIEE PES@&IIP&‘%(ﬂFnJ%Ee RAWINGR ends, the reason bei ng that the

apparatus of the invention, when suspended in a working 20 position and
resting with its one side against a steel container or sinmlar wall, wll
align itsFaal ¢ i nispa #uads viadtidnaextieenaf wal first asmbhediméet wal |

openi ngs di sposed i Ll .p ion.axially internedi ate petween
correspondi ng radi éjlqr g:rlln‘(']égx% 1ﬁlgereupap%?o%%y?rbm%9paﬁ%t%7 2%i tPfube seal
porti ofs therefore iwddnthianee i1 t4 | £l atthanse s Bbidn AgEh&Sde 8Dcexher nal

wal I . Such abutnment would prevent or at |east hinder the apparatus of the
invention to from &Pé}qqlﬁgeﬁpt@tbé?f‘e‘m%i%nommmﬁhe BsorpEten effect. 30

The invention will dHViH XL NRALGN JILE pdet Ao bind ef£L eRGRCRO

a
drawing illustrating preferred enbodiments ‘of the invention. 1/ 25707
PCT/ SECO' 01904 6 BIQSEFEIDES@@ PIaDN OF THE DRAWNGS Fig. 1 is a cross
secti onal A ew20f q‘sf iy t he n@lsture ab orpth?g%appar at us

of the 5 i'mfention  in as"}tclran%jsg'ﬂolen igﬁo%i‘ﬁ%"ﬁ,oﬁh YeIRETN Y B fer not
bei ngighown, in thea,digwctirom adfon-flattened and upright position
working position, with a desiccant container with
integral spacer means inserted;
Fig. 3 is a cross sectional view A-A of the apparatus
of Figs. 1 and 2;
15 Fig. 4 is a corresponding cross sectional view of a
second embodiment of the invention with separate

spacer means.

The first embodiment of the moisture absorption apparatus

20 of the invention illustrated in Figs. 1-3 comprises an
elongated semi-transparent polyethylene plastic tube 1
with heat seal portions 4,7 at its upper and lower ends,
respectively. In the upper seal portion 4 a central eye 9
is provided for fastening the apparatus in an upright

25 position by means of a wire or similar (not shown). By
means of a welded restriction 6 having a central opening 5
the main portion of the tube extending between the seal
portions 4,7 is divided into an upper chamber 2 for
moisture absorption and a lower chamber 3 for collection

30 of liquid; a passage 5 provides for communication between
the chambers 2 and 3. In the wall of the upper chamber 2 a
number of circular openings 8;8',8'',8''' provide for

access of ambient air. In the ready for use apparatus the



t he upper and | ower seal portions and the lunmen restricting neanS' Fig. 2
Is a corresgﬂydlng view of the apparatus of Fig. 10 1, but in

non- f | at ¥ AHd upright position working position, mntﬁCEN%@%W8%bnt
container with integral spacer neans i'nsert ed; Fig. 3is a cross sect i onal

view A-A of the ap rat u of Fi.gs. and 2 Fig. 4is a c rr espondi ng
Cross secPﬁSﬁ&Fc g% oVaZl Q@@Bﬁggén%o&FﬁeﬁPVEFeFL%Y A ETTOF WM E h separat e
spacer negmasthesfehuahge@h@@tnent w@fht Be gRapHlie taheietion apparatus 20
of the invention illustrated in Figs. 1-3 conprises an _ el ongated

semi -transparent pdRy&ilyl dnéhsl seiled byd. 1 fog thenddkes«f portions 4,7
at its uppeg ?@?,'8%%% @gﬁ 1f§§p%%bmme' a F1NE SRR LEAL 1 PPrLipn 4 a
574 pr vyde For

central eye asteni ng the apparat us M zn upright 25
posi ti®dn Bygnednshef samei teber isi shioam (widh dhevdesiBycanteansniodinenel ded
restrlctlon 6 havi ng.a centr.al pen I.h .portion of the tube

5 .th
ext endi ng 1BEEREER -t HBCs8AF 1BoftFoNEP %r7q39ﬁ§%ﬁ(ﬁufﬁ an upper chanber 2

for noi stupaualsatRbnowidnd ambliewer aGharerugh ftQibélQ}dlelCtd;%hﬁQgS)f l'i qui d;
a passage 5 prOV|des for comuni cati on between the chanbers 2 and 3. In

the wal | 8F8'h& (pSer ehaﬁb@r02n§alﬁ@#béﬁ off @ man-aovsIeialgdr 821,
oot SIS BN g ST T A o s oee
are caver edritjioa dénofahligher density and an outer portion 16 of
lower density, that is, a portion having larger
interstices at average between the filaments. Materials of
this kind are marketed in sheet form by Scandfilter AB,
Svenljunga, Sweden (PET filter media, weight about 160
15 g/m’, thickness about 14 mm). Enclosed in the desiccant
container is a particulate desiccant 18, such as anhydrous
calcium chloride. The border 17 between the inner 15 and
outer 16 portions indicates the limit of radial travel of
the desiccant solution the flow of which thereby is
20 diverted in a downward direction. The solution 10 leaves
the upper chamber 2 through the restriction 5 and
accumulates on the bottom of the lower chamber 3. For
reasons of clarity the thickness of tube wall 13 in Fig. 3
has been highly exaggerated. Its normal thickness would be
25 in the range of 0.5 mm and less.

Instead of having two tubular portions 15 and 16
the interstices of the container wall could be made to
increase continuously in a radial direction. This would
make the border 17 to broaden into a border zone, but the

30 technical effect would remain the same.

It is possible to make an outer desiccant

container portion corresponding to portion 16 water-

repellent by chemical treatment, for instance with a non-



pl astic sealing sheet 11 with a gripping tongue 12. In Fig. 1 the seal ed
but, for the sake of <clarity, enpty tube 1 is shown in a flattened

positi on.WOR1250Fi g. 2 the sane tube is shown with the destGRSEW/OLOAt ai ner
inserted. The air in the upper chanber 2 is in conmunication wth anbi ent
air trough tube wall openings_ 8;8,8 ',8 "' '. The container is of a
non-woven @Af&RFaPr Cusliagi géatcppem FhgreBy &he¢ ceddiadt spafead (afadi al | y)

inner 10 p i f LRl ensi .and uter. porti.on 1 f 1lower
density, tﬁ%% ?@?égugo??FgEEEEgi%éipé%ggrwgp% engpcgg §F¥§V§¥gge bet ween
the filanments. Matefhal sesficcthits chntdiaece @ank e thanh rahtetr SDravdy

Scandfilter AB, Svenljunga, Sweden_ (PET filter nedia, weight about 160 15
g/ 8, thiC?n%§§r§5889diﬁgnﬁfqlgﬁgVo%éMeFﬁdtﬁ@béesﬂééaﬁﬁdl AtYai ner is a

particul at eageséacaibe18s suehtaspaBByAr g¥s appbpirymrehhride: wHigbor der
17 between the inner 15 and outer 16 portions indicates the limt of

radi al tra¥ef etcsefeafeSheéanensoruti ofithedf Wawhofleshicclantheratsy is 20
diverted i i.r Lan he s iton 10 | eaves th pper chanber
e S P L B e B b0, e R Bl

2 through e restrictron accu ‘I ower
chanmber 3.féorinseasoas of clarity the thickness of tube wall 13 in Fig. 3

has been highly exaggerated. ltﬁ normal thickness would he 25 in the range
of 0.5 mm and | ess. {'n&t8ad?ef thEVPAGSERE CUDS #2ldoPPEeddddss and 16 the

in o Tadial Biretti onhie haard Cake"the Border"1i S hroaden into a
bor der zonketweentore3paischii ealiadfiecorwesbondémgi mattie 1s @mels
14;19 of seal portions 4;7, which arrangement prevents the
plastic tube wall openings 8',8'',8'' to be accidentally
closed by the apparatus of the invention abutting against

15 an external steel container or similar wall when suspended
in a working position. The plastic sheet 11 covering the
plastic tube wall openings 8',8'',8''' to protect the
desiccant prior to use has been removed and thus is not
shown in Fig. 2 (nor in Figs. 3 and 4).

20 The second embodiment of the invention
illustrated in Fig. 4 comprises a desiccant container
having a uniform wall 23 of a three-dimensional net of
plastic fibers enclosing the particulate desiccant 22. The
desiccant solution can spread freely in all directions in

25 the desiccant container wall 23 but its contact with the
plastic tube wall 20 is prevented by a net 24 of coarse
polyethylene fibers in form of a hose circumferentially
interposed between the desiccant container wall 23 and the
plastic tube wall 20. Thereby the solution is prevented

30 from leaving the apparatus through tube wall openings 21.
The second embodiment of the invention has the additional
advantage that the wall thickness of its desiccant
container can be made as thin as the strength of the

material used would allow, thus saving space for



It is possible to make an outer desiccant container portion corresponding
to portion 16 water- repellent by chem cal treatnent, for i ith a
non WO 0YY@E8¥H7YPCT/ SE00/ 01904 8 curi Qg or curing sili coﬁg??s%ﬁ@&ég& t he
radi al spread of the aqueous desiccant solution would al so be inpeded. The

desi ccant nt ai ner gan. be nuf actured from rr ondi radially

| ayered tﬁé§?£?ﬂ8a aé?ﬁFF§aggra§8réglfuﬁssﬁsacﬁf%ggcgﬁ cggnggugggiopriate

| engt h whighingreathesed at wbbehrmaneread, ifsi ipaediwuifardesi ccant, and
closed at their other end by gluing or cautious welding, for instance. In
Fig. 2, tAPPBPRELAREStube wall openings 10 8,8 ',8' "' are disposed in a wall
portion internediate between one pair of axially corresponding radial ends
14;19 of seal portions 4;7, which arrangenent prevents the plastic tube
wal | openings 81,811,811 to be accidentally closed by the apparatus of the
i nvention abutting against 15 an external steel container or simlar wall
when suspended in a working position. The plastic sheet 11 covering the

pl astic tube wall openings 81,811,8111 to protect the desiccant prior to
use has been renoved and thus is not shown in Fig. 2 (nor in Figs. 3 and
4). 20 The second enbodi nent of the invention illustrated in Fig. 4

conpri ses a desiccant container having a uniformwall 23 of a

t hree-di nensional net of plastic fibers enclosing the particulate

desi ccant 22. The desiccant solution can spread freely in all directions in



25 the desiccant container wall 23 but its contact with the plastic tube
wall 20 is prevented by a net 24 of coarse polyethylene fibers in form of
a hose ciWedWt¥Pentially interposed between the desi ccantPCIHOHPI984 wal |

23 and the plastic tube wall 20. TheréBy the solution is prevented 30 from
| eavi ng the apparatus through tube wall openings 21. The second enbodi nment
of the i nferdti®ort A t he additi onal advantage that the wall thickness of
its desiccant container can be made as thin as the strength of the

material used would allow, thus saving space for WO 01/25707 PCT/ SEQCQ 01904
9 additional d’estiOdcﬁéfmre iabf*ecmlstimseagp@lestwsammpnmm@ean bavhggtweal | s of

a woven I iC r rlate 01/ 25707 ,PCT/ SEQCQ 01904
10 CLAl l%)! } oSt aﬁs{t%el%#s% I?%t%%ajc% PPREHARA LP gTHﬁ’date
flexibbe rdrastpdrttmhﬁs (49, h)a,wcstge S@]_al g@v@p@prw@pg bp¥RIn§send portions
(4,7), one or several waII openi ngs 8;81,811,8 '' ') disposed in a wall

portion ad(]8ac,8ent8 ‘t'o&'he ) UbpRo Jp"é)rfl1 |"c5?1i¥4ly°r’él%%|b%(tih®@¢atl yiot gbel ar
desi ccant iyt ity J]Pdi%r{‘g d%lg{;ﬁ%&p{lgf E%}é%?&egggcggw ng gas

and I|qU|d perneable wal | s ( 5,716; 23) di sposed rnwardly of said
one or sewsrdlaiwad hoplehingsa d& Byydsdedt ' desidgcamnd( B@)acendnhansn(;w 24)

1)?'; g:}go?ﬁ%eaﬁet el( the r%;%s{%é%%]tséjgg% SII (fgl()%&g%j té}fsgggéccicant cont ai ner
10 radially inwardly of said one or several wall openings
(8;8',8"''",8''"), and spacer means (16;24) interposed
between the plastic tube wall (20) and the desiccant
container or/and integrated (16) in the desiccant
container to prevent liquid formed in the desiccant
15 container from leaving the apparatus through the wall

openings (8;8',8'',8''"),

2. The apparatus of claim 1, wherein the spacer means
(16;24) are tubular.

20
3. The apparatus of claim 1 or 2, wherein the spacer

means (24) are separate of the desiccant container.

4. The apparatus of claim 3, wherein the spacer means

25 have the form of a flexible netted hose (24).

5. The apparatus of claim 1 or 2, wherein the spacer
means (16) are comprised by the desiccant container, the
outer diameter of which essentially corresponds to the
30 inner diameter of the elongate flexible plastic tube (1)
so as to make the outer face of the desiccant container

abut the inner face of the wall (13) of said tube (1).



container to prevent liquid formed in the desiccant 15 container from

| eaving the apparatus through the wall openings (8;81, 81 The
appar at ué”%?”%g%ﬁ m 1, wherein the spacer neans (16;24) J’Eﬁ%’%ﬂ?‘&&‘ 20 3.
The apparatus of claim1l or 2, wherei nithe spacer neans (24) are separate
of the desiccant container. 4. The apparatus of ¢l ai ei n the spacer
means 25 Yave FhERRARA TS L5154 Bt e ’ne@%ﬁeh%sghgz%ét%m%e appar at us of
claim1l orcchpmhryeitudliaspaaesr MESNSafd6jutee ¢DePrpsedidbyst hehdesi ccant
container, the outer dianeter of which essential I,% corresponds to the 30

i nner di arffasieToMadts of BlgRel 19 SO Bl HPAsPY cStBeCi§T BYTELOFo make t he
outer face of the desiccant container abut the inner face of the wall (13)

of said tube (1). WO 01/25707 PCT/SEQCQ 01904 11 6. The apparatus of claim
5, whebei 17 t h&heormmpamatusonbrébabnt @buvhaeréimesaidsinaed dbbér ands)
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portions affe Qferss NON-OOViEHe phasét codbt 6hak16) theidgnsnayletr thenouter
portion (16) being smaller than the de,nsit)( of the inner portion (15). 10
8. The appdratdensiftie|ef nfse WeeeiPPShianollet -portion (16) has been
treated with a water-repellant. 9. The apparatus of claim8, wherein the
wat er-repel l ant conprises silicone.

10 8. The apparatus of claim 6, wherein said outer portion

(16) has been treated with a water-repellant.

9. The apparatus of claim 8, wherein the water-repellant

comprises silicone.

15
10. The apparatus of claim 1, further comprising an eye
(9) disposed at the sealed upper end portion (4) and a
removable plastic sheet (11) covering said wall openings
(8).

20

11. The apparatus of any of claims 1-10, wherein the
sealed upper and lower end portions (4;7) are oriented in

the same radial direction.

25 12. The apparatus of claim 11, wherein one or several of
the wall openings (8',8'',8''') are disposed in a wall
portion axially intermediate between corresponding radial
ends (14;19) of the sealed upper and lower end portions
(4;7) .

30
13. The apparatus of any of claims 1-12, comprising lumen
restriction means (6) disposed between the desiccant

container and the sealed lower end portion (7).



15 10. The apparatus of claim1, further conprising an eye (9) disposed at
t he seal end portion (4) and a renovable plastic

coveri ngeg%i}]]zgv\’gl openings (8). 20 1 The appar at us of P%ﬁ&%h?/&g?ﬂal ns
1-10, wherein the sealed upper and lo ér end portions (4;7) are oriented
in the samge 0 he Iaimll, wherein
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porti on axiestny dtritcer meshirat e( detawena coan @sPofdt nguppsi8ingesds (14; 19) of
t he seal ed t%%pfer and | ower end portions (4;7). 30 13. The apparatus of any
of claims <P r| sing lumen restriction nmeans (6) disposed between
the desiccant container and the sealed | ower end portion (7). W 01/ 25707

PCT/ SEOQ' 01904 12 14. The apparatus of claim 13, wherein the | unen
restriction neans (6) are arranged for supporting the container.



