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: AB_SCRPTIQS;@}% ' OF THE INVENTION 5 The present inventi %f/?%cﬁ}o?ﬁsto t he
field of 'denum dification, in particular to a noisture absorption apparatus

, provided with a desiccant in an upper chanber. Mre particul'gaily, the
‘present invention relates to a 10 noisture absorption a keepi ng

t he at mpspRARARATUS tFQR MfUFSTURFhtABSRRPTION dry state.\m% OF THE

| NVENTI ON 15 The present invention departs fromthe tub

moi st ur e- absor bi ng apparatus disclosed in U 'S. patent no. 5676, 739

(CGustaf sson) designed for vertical dispositionin, f , a closed
steel container for tranﬁgggt of humdity-sensitive @Nﬁgg&“ﬂ@@\ pparatus is
made of a ZFEI yMerTEoatBERHEM whi ch provides re St1ffness.

Starting fromits upper end, it conprises, in a IongituﬁWﬁyl direction, a
chanber with a noi stureabsorbing material, such as cal cium chloride, which
forms an aqueous solThe¢ gpresexcontmeéniidh behbteai to The Sakld2bfsol ution

is continuously drained jnto a lower liquid collection chanber in formof a
pl astic coﬁ%%?ﬁ%&é%é%¢P§&ﬁQﬁl%Wm?%ﬁﬁ%ﬁu%ﬁénﬁ%rai%°+%t36%n%h§65PF6HP The

parti cul at & Hosi £62 o FEY £dd@lwith I#1aL8edchALt D] &9%5?&{“38? by, sieve
means conprising a non-return valve 30 nmeans. Contact of the desiccant with
anbi ent ai Maxe arrredubyr by nethé noresentninveshien relétest tof aan openi ng

in the 'l of er...JThe netting,elenent. is design o]
preven%&?hémﬁﬁﬂ%gﬁ%qgg %?ﬁ%ﬁ r%ﬁﬁ?%%%?ﬁg%?ﬁekﬁﬁﬁﬁ?gcE%%b%?m?%ngéé it

rat her thanid ha otiggmspdr® MYt 2008r Wh 02/ aByagdt£Ed( SE01/ 02128 2 the sieve
means. Prior to use the netting elenent and thus the opening in the wall of
t he upper chanber is closed by a renovable plastic foil. 5 Wiile the

nmoi st ur e- abOrEROURD POF ats efvExsteffsson has been shown to function well
in industrial practice, there is roomfor inprovenent. In particular, the

known apparatus is bulky. This is a disadvantage in transport and storage

pri or tg use. 10 CBJ%%%Sgggsng i%%gg%#ggheeg%%qgr¥rggj§ﬁ% nggﬁ%ﬁpresent

invention is to provi n-appara rementi one in ich | ess
bul ky t han &l kitons-aevociesngf apbasakiipddasadlosbdr ¢hoves. epakentt aost ore
and transport,_Fu er _objects of the. invention will becaome evident from
S Tt L e S 0 MA MIG SEEH I Rt Ete LS

in, for instance, a closed steel container for transport
of humidity-sensitive goods. The apparatus 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

leaving the ﬁpper chamber through it rather than through



20 description of preferred enbodi nents, and the clains. SUMVARY Of 9THAE 2003
* | 'NVENWON2/28B0r di ng to the present invention is di scl osEt/$EOIR2EI8Ur € 25 g
absorption apparatus for keeping the nosphere in a transport container in
,a dry state, conprising a desiccant cohtainer having a side wall,

opt+i onal a MegQs i fcca I h o] iner,
further l(‘::?)(lr?prs{l %t‘%]éér%é%gséi ccan?fg‘(:) ﬁ%%nﬂt%%ﬁ?gﬁﬁ'g?&hg%%gng gpgee,}lﬁfo wal |
and a bothemopereimesiccen wall abvherthdenmpmpe e apadmiee of 18 eckogedgbgesi ccant
which fornms a q§§$CCﬁgt?solut%on on contact with noist air, the desiccant
cont ai nef SEFOVRRLE Pt @tI9¥hst one air access opening and a passage
permtting desiccant solution to flow into the desiccant 0 9 MAY 2003 -
WO 02/ 287a2 PCT/ SE01/02128 3 ,. . , solution container, the desiccant

sol utd onVWdddteaitdes mels bigr e 2lopo vpomy nepRadabesngf studtafsgodi bplsaceabl e on
t he desiccant container_so as to %%iOMlthe deﬁigc nt_coptainer.to be

di spl ace@SE AT L AR bRt Yort 5o R R ANREF 180 BEREPt HCsufPP&ient for

the desi ggartociv! £ olmeBHvaheet . Sislepaetd chatyl tNeCRNEWNt he air access
openi ng of the desiccant_container, the apparatus further conprising neans

to preve®PREgFHIEE i bh BElkHe Beipctant @bprdvastagadipnbraespPeEsnt sol ution
Conta!ne%n&“%ﬂéré&epéfiSErES %gé.the separation preventing means to
conpri se cooperatihg circul ar anges of the desiccant container and the
desik@ant solution container. It is particularly preferred for the

t
separat i nt | conprise barbed profiles. Also preferred
are snap%%gﬁ%gﬁfiétgggﬂgiﬁigééﬁéﬁopened to all ow separation of the
containers, in particular for enptying the desiccant solution container. 20
Al'so other separation preventing neans are conceivable, such as a flexible
el ement, AUHLRAELY ePirAl ©f Ebedrremerh hmyebsienadsi 60eRsOFAdEo 2t | ow
t enporary. LON-0 h I of . Lng) C its
respect | Ry *PRacab B2 ERBheREEbT ety BD LA ) 1SS HU TR Sl
contB% nerkraowth tdevilesscoéinthésl kindnandnt aheerfare, okagener &bl wteya ndri cal
or parallelepipedal form It is also preferred for the the noisture
appar at us E$kp?ﬁ95 tion to conprise means 30 for fastening it to a wal
of a transport container. In a pre-use condition, on the desiccant

container_is inserted into the desiccant solution container at |east
Further objects of the invention will become evident from

the following summary of the invention, the drawings, the

20 description of preferred embodiments, and the claims.

SUMMARY OF THE INVENTION

According to the present invention is disclosed a moisture

25 absorption apparatus for keeping the atmosphere in a
transport container in a dry state, comprising a desiccant
container having a side wall, optionally a bottom and
means to retain the desiccant in the container, further
comprising a desiccant solution container having a side

30 wall and a bottom, the desiccant container being capable
of receiving desiccant which forms a desiccant solution on
contact with moist air, the desiccant container side wall
having at least one air access opening and a passage

permitting desiccant solution to flow into the desiccant



far enough to nmake the latter cover the air access opening 09 Nﬂqpﬁbd@m-

+ WD 021 2 ' / SE01/ 02128 4 of the former to be fully her eby
the desi WOSAPSTIE R

protected agai nst the action of noist air- t he
~desiccant solution container acts as a @otective cover corresponding to
the renovable plastic foil of the prior 5 art apparatus referred to above.
VWhen maki ngalhvd isgpacattisingr 1 heh¢ rdegitceant eseiutbon usentahkrerpparatus is

pl aced in an_uprijght. positio that .i.s, for,instance,.w oft om of
t he desi ccgﬁﬁv@(ﬁ %{ it&% fﬁ’%rbir}%%i %éé k#ee"'srfq n%llo 1%31;\6p%30¥£>i£ﬁ%$5§36% ED}énd t he
desi ccant aQi¥ didilcdaht iddreth hér odo tde R SATToWt tis@| désDBcERBt ai ner .

Cooperating hol ding neans, such as, for instance, holding neans di sposed at
the outer Wintagmahdqids Ehtvlaerd almcrhandeshecanheFfOMBELOB! t he

desi ccant Ui t al iLn . bgj ully
separatgd.%ﬁ¥&%§3%#£?%$?£dﬁ%%§5t%Ef?%#%ﬁ%geﬂégzéﬁ%fgéﬁééggchggggtgg ution
cont ai ner taprexeiren sidd iwgll ubet fohly ncaver ethseastabece88 dhenappar at us

of the invenfiqn be designed for single or nujtiplLe e. In case of a
ol gl e- Use Qeditih CHHEGHbar SPRE 145y (F iR TRELREEEFBA8H des! coant
contai ner fddo®dh Mid ReLhar 868 Bfedost C6aPhratiofUsh EREEdbBECEBACCANt
contai ner nmay conprise two openings or sets of 25 openings only: one inits

side wal | feantainerand theecdesherant sekubberofPRbrivsEape of desi ccant
solutigg. In a pre-use condition, on the desiccant container is inserted
into the desiccant solution container at |east far enough to nmake the

| atter coverttihe mrefercedsfopebhagseparati8n poewentingbmetukl focover ed.
Thereby the desiccant is ﬁr tected agfins of .moi,st _ai.r. Thereby

glthe actiogh
the desi ccat™¥ot R i THORDBhT ar e “atts-as PPEEECPFVEREOFEFLEGPPES pondi ng
to the renvebteipéasing £Rel debithenPrseludibnappatatusxr.effer aed to above.
0 9 MAY 2003 WO 02/ 287.12 PCT/ SE01/02128 5
particularly preferred for the separation preventing means
15 to comprise barbed profiles. Also preferred are snap
connections that can be opened to allow separation of the
containers, in particular for emptying the desiccant

solution container.

20 Also other separation preventing means are conceivable,
such as a flexible element, such as a string or cord
(which may be elastic enough to allow temporary separation

) of the containers for emptying), secured at its respective

ends at the container bottoms.

25
Preferably the desiccant container and the desiccant
solution container are of generally cylindrical or
parallelepipedal form. It is also preferred for the
the moisture apparatus of the invention to comprise means

30 for fastening it to a wall of a transport container.

In a pre-use condition, on the desiccant container is
inserted into the desiccant solution container at least

far enough to make the latter cover the air access opening



The containers can be made fromany suitable polyner material, sucH a¥AYhil§h

" densi \wo poisygr opyl ene, pol yvinyl chloride, polystyrene rgT/qEigYizgyl acet at e. -
5 1n case of a nmultiple-use design, the desiccant container in addition
. conprises a refill opening, preferably disposed at its top section,

provi dedoti EfieasSEREY LBCKOTuIY IRiverty | trdordly Mile! BespCeRRLO! L he
invention to provide the desiccant either in particulate free flowing form
or in foLe pkobectédl bgednsti dipe pertimablcet too ol sdaini r Thadeldgstheant

solution, sych as a filter paper .or non-woven 15 pol [ _cartridge. The

ol ot U 648 3L 6P AR RS SBHUEL B AGH ARH BCHE AReh A YOE HEE LCORPBUGh openi ng
in the 1eRrpREbLARIAG the tHRSieeRifap A N0Ei &l o5t b¥ @héegpyabl e plug or.
simlar. Also preferfed is to fill the desiccant container through the air

access op&hi agrenatus sederwsld to@bmies openi ng can be provided with a
desiccant retaining net or grid, such as a net or grid fixed to a frane
whi ch can be nounted by, for instance, snapping onto the desiccant

cont ai neghehdeawahly @het BppArea wIIgOWNE Nnvéet Bof Aegagsrepensayg. A
preferred variant is to nmake the 25 desiccant container in two parts, a
trough- | the pRPErAGUEhISh PIRCathom AhIREHENT BRF1BioBot EBALeR8 /in use) is
a perfor d. ro i ig@c i J p At o t he

desi ccan?togoll\lﬁ{?:téﬁbgén%g{%#ﬁr@;r? a Cﬂg(s:cﬁ:?@gé p%g%yégfgr%}:i g?%gﬁ%hg air access
operithg. chn¢alioek pastid@® can dbeswrappedcunfide, t andghhpadesattentfilling

wi th desi ccant,_and.can, unsnapped after use for loading again with

desi ccantc.onggrlﬁeéullérlriﬁ eOrL}aL}e)oofstaq%(ie?%gf)% ts‘aggstéﬁnof t he desi ccant
cont ai neicopftennlehe lCaldprirdtalas o @iy [eéeps pedathf asm for0 9 MAY 2003 WD,
02/287-12 ' PCT/ SEQ1/02128 6 It is preferred for a nultiple-use apparatus

of the i ASHANGE t BOdSHRT ReandediResrd sat uthencBREEY FAg Lt RFoE§R openi ng
in the b%etsqgc%td%%nﬁq%lﬁoéﬁﬁ'&%%w&%gﬂ gkogad Q%sacesﬁgvabl e plug
or simlar. ely t I may

ternativ e desi ccant sol ution contai ner e enptied
by tEFporsarliubicsepandaingy tpréwenly tie peontalihgrst foom beldgsifudam

contai ner. 10 The i, st.ure absorptiop apparatus .of the_invention preferably
conpr i sg?e?@ﬁqg?&'gg&nﬁsdi%%g%ﬂpﬁé f‘?}lé %@%%@ZH?‘HQOW&O oﬁ?‘zﬁ ner wal |,
in parti gdslcintd R 1TudiviercddeLiNért b6 drerECANESOliM FaneAlodl ner side
wall in the vicinity of the top opening. 15 Preferably the desiccant
cont ai nerlTarfd RIRe WSS i - sol ution containers are of obl ong shape, for
i nstance, tubular shape. In this context, "axial (ly)~" refers to the
desi ccant or desiccant solution container axis. Since the 20 apparatus of
the 20ventlioreimmesignel] e iseenbian wpyi et dessigniesh fot gahgred bot t ond
E)gfsie'[i E)g érhIIt?ulV)é)irpk.Llenq;léjeo:SI ﬂlOcr:]és-erhgfagpgggtggse—hséek%%tsi'grll'l,t hc‘?lewor ki ng
apparatus is provided with the closed desiccant container
filled with a charge of desiccant. In such case the |
desiccant container may comprise two openings or sets of
25 openings only: one in its side wall for air access, the
other at its bottom for escape of desiccant solution. In a
pre-use condition, on the desiccant container is inserted
into the desiccant solution container at least far enough
to make the latter cover the air access opening of the
30 former to be fully covered. Thereby the desiccant is
protected against the action of moist air. Thereby the
desiccant solution container acts as a protective cover
corresponding to the removable plastic foil of the prior

art apparatus referred to above.



by, for instance, a wire fastened at an eye provided at 1 the uppeggglr%l 2@,&3

. the desi\gaq,% fontainer and, with its 25 other end, at aﬂ/é&tﬁo‘flzﬁoi nt of
fixation at t%e inner wall of a steel container or other ‘conpartnment. A

_ preferred deliquescent desiccant is cal @@ umchloride or desiccant mxtures
" ‘containing calciumchloride but, in 30 principle, all desiccants becon ng
del i quescent on contact with hum d air can be used. The aqueous sol ution of

t he desiccant, f thr { 0 nj ngs [ nt contai ner

into the dggﬁecéggi%aslé]@t%u%nc%% g‘lgn%er &%ﬁ-é@?u%%%#@%#gfﬁé@gge arranged

at the bot taberi®l9 MW GRS MBI Uei{EAityY po RFT SRR A6 Tyoperlngs) but
nportance for the perfornmance of the apparatus of the

this is of nq i

i nventi ons qhﬁsor(ltdr?ei DO YRR 1o PI Y YR pE st 81 qui d from flow ng back
fromthe desiccant solution container to the desiccant 5 container and out
fromthere in the event the apparatus falls on the floor by the suspending
Wi re breakilng aasecanf rg nwldsinl Pruderdds ion hethbesieshotants consainared by

free-flow ng parti.cles. It may also advantageously be provided in formof a
cartridge f'g\ Iae‘#wjtc?{l p‘:a‘?l?l?rcltﬁ/eﬁ & 1@%’eﬁc%§ﬁ?}nghep]6%£ﬂ?}ag% havi ng wal | s
per neabl e this?,idBlﬁi)fwd’iﬁt&%@éé’c@i&uﬁﬁﬁ@ﬂﬁdé’@sﬁfﬁﬂn& §8r&i BckAseor di ng
to a preferred aspect of the invention the air access opening area is

vari abl e tc?lé‘&éﬁr-t he apparatus of 15 the invention to various drying
needs. 14\ | arge area provides a high drying rate, whereas a smaller area

provides a |lower drying rate. A high drying rate is preferred in
appl i cati onst viteervel thnen hitime didopashaf | thhe iowentdogutcekpyovide thst ance,

after | oadi a transport 20, container.in a_tropical .hunid climte. Since
[t s, howSURTICHT ebehRr IF 7t et ahRl FERE! BIQ B9 pF GEFaB A el ati ve
hum dity infdie df ansporilLordpt redgef pOehenb18% cen6ept hor aade
applications for which a relative hum di ;t,%.bel ow 50%is required, the

¥

| ong-t er m rRE T EFRRESOIUBL O, | SigR- 3 ddwWE§eESFOR2BEYt AE BARAFEVER of the

i nvent i gn e : i o [ Os r opkaj.net.a

unneceteany T SR ouert it ht ored ghOL ph) 20RREELEORERLTEIn Y Bor

mai nt enancenwit inl edeseatemprihs g ya | ehebpghuohensng hunttet fobevel bet ween
50% and 75% the use o{ and30. ag‘gaﬁat us, W.th_a zmal I ep air acces gpeni ng
accor di ng tR°P1ECT VBNt 3t CaaRbat e ERdRFF e FEPPET. O¥ 1 2i ESRPURPT S he
scope of thelhfventsonilerprAvssepfesetretl appaparidlotheh@eki\vesznton
conprising a nunber of such apparatus which differ in re%ard,of their air
access open?%@t%+%%F Fhrpugh the air access opening in 1its side wall.

20 This opening can be provided with a desiccant retaining
net or grid, such as a net or grid fixed to a frame which
can be mounted by, for instance, snapping onto the

) desiccant container side wall at the area surrounding the
air access opening. A preferred variant is to make the

25 desiccant container in two parts, a trough-like part in
which one short end (the lower or bottom end in use) is a
perforated wall through which the desiccant solution
passes into the desiccant solution container, and a lock-
like part comprising the air access opening. The lock part

30 can be snapped on the trough part after filling with
desiccant and can be unsnapped after use for loading again
with desiccant. Particularly preferred is this two-part
design of the desiccant container when the latter takes a

parallelepipedal form.



WO 021 287-12 PCT/ SE01/ 02128 ~ ~ MAY ?~~a 8 al so feasible and prefer)&§AY 003

- provi dey@gy/egear at us of the invention with a vari abl e aipcTaR0€ss828r€as this
vari ation can be acconplished by, for instance, a plate which is disposed
_slidably over the air access opening afea in 5 paral |l el guide profiles
att-ached externally to the desiccant container side wall on either |ong
side of the air access opening. The sane result can al so be obtained by

usi ng ther40igepiregatiresD|Atlr N MUQRE iR SRS appira tAGE @SS teRreni ng shi el di ng
means. Thus, according to another preferred aspect of the invention, the
desi ccant iBBPDELOR EONCAMRLSSs & desBiceant SPikaroeNREYIRIEh its

part i al | ybpels e aid BEasss HRenG e 1AL bl gl |1 anot her

preferred aspe elnvention a set of apparatu ering in their air
access opeanhhgiareaclegEdhyled re2dvid & miery icon sdinillayow be expl ai ned in

nore detail by reference.to twa preferred enbodi mrents of the _invention
i || ust rat%&ltleﬁné%&y 'yngz.h%lﬁfﬁi |5r9$11’éﬂ06: CARE RN MELPFig. | a shows

a single- gﬁ?t&ba%yerﬁé@@miqu JRRrAMMAALYS, Fulif dAYHELM 1Y) @
storage state and in an axial sSectional view Fig. Ib shows the enbodi ment
of Fig. 1&romnthe desihacamtt stant@inar.the same view, Fig. 2a shows a

mul tipl e-use second enbodi nent of the apparatus of the invention, in the
sane state and view as the enbodi nent of Fig. la; Fig. 2b shows the

enbodiorentrhef mdd sthure b ssanpe: isdratapparhtudd &F MY 2003=1\WI &1 287. 12
PCT/ SEQ1/ 02128 9_vi ew as the enbodi nent of Fig. 1b. For tﬁf sake of clarity
the thi ckRE&LSFRLLYe COMRF 1285 S %Qﬁnm%ﬂﬂftéﬁﬁEﬂﬁﬁﬁcﬁFcﬁ % he embodi nents

shown in HR&iccant solution container wall, in particular at the

inner face of the desiccant solution container side wall
in the vicinity of the top opening.

15
Preferably the desiccant container and the desiccant
solution containers are of oblong shape, for instance,
tubular shape. In this context, "axial(ly)" refers to the
desiccant or desiccant solution container axis. Since the

20 apparatus of the invention is designed for use in an
upright position, "top" and bottom" refer to this 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 desiccant container and, with its

25 other end, at a suitable point of fixation at the inner

wall of a steel container or other compartment.

A preferred deliquescent desiccant is calcium chloride or
desiccant mixtures containing calcium chloride but, in

30 principle, all desiccants becoming deliquescent on contact
with humid air can be used. The aqueous solution of the
desiccant flows through the bottom opening(s) of the
desiccant container into the desiccant solution container.

Non-return valve(s) may be arranged at the bottom



5 Figures have been exaggerated. DESCRI PTI ON OF PREFERRED EMBODI MENTEI HAE 2003

first pyafeidseh singl e-use enbodi ment of the noisture 10paPgRsifahAN
apparatus of the invention illustrated in Figs. la and E conprises a

desiccant container 1 and a ' desiccant7container 2 of a slightly resilient
"polymer material C s, hi,gh.,den ol ye en Both are of

subst ant i aPP§? o9 ﬁg gEg tgﬁgnﬁsTﬁ B t WP8F§ﬁéF§r%8F 15 desi ccant
container gokfoshhll! ¥rSHRE apphiarusner RAS! idiaRRlen;Of tkhq desigoant

sol ution container 2 so that can be inserted in the latter for
assenbl agesnEygfwestianang fo prleventatldquid fppar £lowing e cks feopl ed

state. The_desiccant c ntainer. 1 has,a.bott W t.h a nunber of 20 through
bores 4. Fg CQ?FﬁHF?E |SR&P1l§ SRBFF§8§ Ingg a%&d j oi ns snoot hly

a top SeCtb@ﬂtZlM@rCQn@ o%esS firde ¢BRLl QY t%@rr&azremerthefﬂap‘ﬂa&att@rs section 8
is provided with ears 9 and e¥“; 10 for fastening the apparatus by neans of
a cord or §piiFapntBhanfleedr bialtheoFugpersisgoml res begakingect o be kept

dry. The b?%fggﬁ%r o??? ?"?‘ca‘ﬁ%:rjngﬁ $h Quisded it A 52 & rsctl:mftu%re%mﬂfl flange

11 of a ba | 'ow ng the desiccant contal ner to be
i nserted i fiteethtowpryi pgrdficlles dé$|am@nalﬂmlmdvmmUamdumsﬂy'HEVWHch has

slightly resili wal |_s and 30 ¢ posed bar bed
profile |nHEPV&§?éuﬁFeFQﬁFﬁ§1 f%%%tQﬂﬂgg¥%SHR§% qﬁiﬁ%@ sol ution
cont aijer aeeaécaﬁtppeﬁlen@%ﬂ:tﬂ%rget MRy ite wang Plpdrine AR tce the
desiccant container 1 has been inserted into the desiccant solution

contai ner 2tmesphARec bamidity pmd 20VBoNS CEEISTEAPEPISHIDID2128 10
easily renmoved because of the cooperating barbed flanges 11,12 but it can
be slidingly displaced in respect of the desiccant solution container 2
withint heAb'r.:m:tls';ngeﬂ:obya tpix@ﬂ‘elrawgiasasrle,c]& cefh d-teh el rdessi thican ttheeo | aLity on

container 5 bottom 13.. In the FEigures 1b, t ubi form eS|c

sol ution cBﬁFﬁFﬁePpgfl&@gwfﬂreai s ST dT?iﬂe@d%& gr gh"cee dc d t he
desi caat $BlkUt heBneaBhAItIe vaydRe [ Eidaied Ry nad alh‘baand the
contai ner bottons 3 and 13 by reference nunber 15. In the conpartment 8 of

the desi ccRAPVideEont itedy VI HTEredReTeaS & TR 18 AL9H astic non
e e o PEOVIERN 8 IS e M Al gt [ rests
aqueous calpriedfereiekoiind e rsdl iutd icrorfs mies: el urtien iuniied idryy | igp Jdr dess.
lowered quickly, for instance, after loading a transport
20 container in a tropical humid climate. Since it is,
however, not necessary for most applications to provide a
relative humidity in the transport container of below 75%,
) except for some applications for which a relative humidity
below 50% is redquired, the long-term maintenance of a
25 large-widow version of the apparatus of the invention
would keep the humidity in the transport container at an
unnecessary low level which is economically unsound. For
long-term maintenance of an adequate humidity level, such
as a humidity level between 50% and 75%, the use of an
30 apparatus with a smaller air access opening according to
the invention is adequate and preferred. It is within the
scope of the invention to provide a set of apparatus of
the invention comprising a number of such apparatus which

differ in regard of their air access opening area. It is



15 The first enbodi ment of the apparatus of the invention is shown irb Fig
" la.in woipisage state, that is, in a state in which no dcyjsngy@ﬁ&gctn i MAY 2003
desired. In that state, the desiccant container 1 is fully inserted into
- the desiccant 20 solution container 2 ﬁ/nereby its window 6 is shielded by

t he desiccant solutjon container 2 fromnpoist air, the flange 1 cting as
a seal in“th3t %E?af*%?oleTﬁgaaBﬁS?gFagdi OancP\Y&fjgdaByaé’Pg\ﬁaﬂ:d% rﬂfdﬂé‘?ccant
cont ai neridventieh whendasveeagbleokiti aace@rt arear; Zhurt ivarmiutient of the
25 flanges 11,12. Thereby the wi ndow all ows noist air of the environnent to
pass i nt occ@hebgeareenntiebatabher for thsdaneeive plate whighe Ipparat us of
t he i nvengi LSaS LA Fi 1 lnsth 1 4.um chl ori de
sol ution {1%8?8%%%1(1%?&?182 tlbgﬁro haei %l%m%ét%%%es \%p%%li'?%g% esl cclclgnt. 30 The
cal ci 8m chapaildlelsglititieopresdapsngtitacincthexdtegndd 1M dos tdewn into the

desi ccant _solution container 2 .through holes 4 in_the baqt OE and

assenbl esC8AIERBNEOFPBIR1RE! SLAE Hadilc ORnidHed 1R & the o g9 paY
2003 WD 02428%@20BSTHpEA1AG2128 11 The second preferred nultiple-use

enbodi mrent of the apparatus of the invention is shown in Figs. 2a and 2b.
The top portion 27 of the cylindrical desiccant container 21 has a threaded

openi ng tightly clgse y afittinghb rew 31 .whi can be renoved
for refil lrrﬂﬁgséﬁ‘r?p rets%?it c58 \%&F’ﬁ %aer toli%fﬁ ﬁegi g)glsiucscl\egr%t Ctgbe It is also
feasilhl e Hespeevhde sbhativht icpheaiserapparatdiy Wddess laveggeing@peni ng for

refilling with a desiccant bag like that of the first enbodinent. As in the
first prefFBieé@ilg BRBHEI- nERUSY h@ FeFiddehtte emotihedr prefarmedvi ded with
ears 29 a S rst is p 0 : Wi : i : siLde wal |
25 or t heggggi}égcgﬁg tfg%ntl %ﬁgﬁtlg%'i ;H h%r ?\%% ec%tt Héyaiq#elt%qlt o&?%?%ﬁé?he

desi ccant ipaftixebde athe pase tisont rine whdrclt hig g hpaougie lblor eshPdlds t he

desi ccant 15 contai pher. bottom 23. In the nounted state shown in the Figures
the desi cE&Rt 2dEnELTES PP nserted in the cylindrical desiccant

sol utiison container 22 in which it is axially displaceable fromthe

transport _or stqrage position shown in Fig. 2a in which the w ndow 26 is 20
shi el ded Bycorediddd it 134 saethir RIGiHd SoIRRGorPL oMt @iner 2. At the

top rim theydesiiceant ¢ Wi QRCAUAING] Sf e Wl dn hage an émeac%lf@egﬁe%

whi ch seal s against the side wall 25 of the desliccant container
conpar t rewpedsngf ardes desiporariidesb! uti on cont ai ner 22

20 The invention will now be explained in more
detail by reference to two preferred embodiments of the

invention illustrated in a drawing.

BRIEF DESCRIPTION OF THE DRAWING

25
Fig. la shows a single-use first embodiment of the
apparatus of the invention, in a storage state
and in an axial sectional view;
Fig. 1b shows the embodiment of Fig. la, in an active
30 state, in the same view;

Fig. 2a shows a multiple-use second embodiment of the
apparatus of the invention, in the same state and
view as the embodiment of Fig. la;

Fig. 2b shows the embodiment of 2a, in the same state and



. 25 is designed to receive the aqueous desiccant solution fornmed in %Wﬁw ]

. desiccan%lcgvtﬁiner 21. This solution can be enptied through a holg i tﬂ@
bot t om 3¥YYYBAL desi ccant sol ution container 22. The er’rp]f /ﬁ@lﬂ’af@ is
~normally closed by a rubber plug 38, as shown in Figs. 2b. A 30 pol yner
cord 37 fixed at the plug 38 and the bottom 23 of the desiccant container

21 restricts the di splacenenthofetbhmdimetierof nFig@sptst of the desiccant

sol ution container 22 so as to prevent the containers 21,22 from coni ng 0

9 MAY 2003 WD 02/ 28742 PCT/ SE01/ 02128 12 apart. For reasons of clarity the

pl ug 38 andrdhercorsh 37 heve oftid tesh EEQUR Ei 9r @ si¥0 §21287.12 13 C
h Al MS 0 9 MAY 2003 PCT/ SEO01/ 02128 1. A noi sture absorption apparatus

for keepi ndatieomt nuspherre section anEpore evpodiments nsowryint khe, 5

conprisikng .a desiccant container having.a side wall, optionally a bottom
and nea%s téﬁ?%ﬁ%ﬁ ?%%q%%:?c%§$99?$9?%%’container, further conprising a

desi ccant solution container having a side wall and a bottom the desiccant
cont ai ner bei ng capabl e of receiving desiccant which forns 10 a desi ccant

sol ution orP ERTIQN t OF nOREYERRED EMBOREMENTSNt cont ai ner side wal

having at | east one air access opening and a passage permtting desiccant
so7.ution to flow into the desiccant solution container, the desiccant
sol uti on cohtai fitrshagrefenredps bpeherigsanemidsdimeny sfi thaghgidityplkeaceabl e

h i ' | | he, desi i tQ b
i spl o300  FESREr R0 CeBst = S6hEre bt P R L 08 L EERR BB B B o ¢ e
desi ccant spiuih@nilosdmbresesi dedvel dcintlfdbhyathuer1t88dakr access

openi ng of the desiccant container, the 20 afparatus.further conpri si ng
means to prévehECaRparaRiaine¥ ¢ hnetdessiightl¥oresaihberinBotiBedesi ccant

solution copiaipesy, Zsugﬂeagnﬁ%%ﬂ.rﬁeﬁ‘é’féga‘é8§}78f:hgh.@£@ 130?@65%” oighe 25
separation preveniing means conpri sé coopetrattfng ¢ircular anges of the
desi ccant cowbatartiahiyt bel edricaht fenhut Tha oubkai dbameBerThE& iphiest ur e

compr | 48 batBeCHrBH FeatayiesiE' Ro STiPB IR aPar L8R o PP R AT AL TP REr oi n ¢ he
separ ati on @feMenbirNgLNMERESAEOTBELSRE So308RoA0BBAELEABr 2VWEo02hA&7ik2
PCT/ SEO1/ 02128 0 9 MAY 2003 14 between the desiccant container and the
desi ccant s&BntPeninserted in the latter for assemblage; Figures la
and 1lb illustrate the apparatus in an assembled state. The
desiccant container 1 has a bottom 3 with a number of
20 through bores 4. Its cylindrical wall 5 comprises large
window 6 and joins smoothly a top section 7 which closes
the container compartment 8. The top section 8 is provided
) with ears 9 and eyes 10 for fastening the apparatus by
means of a cord or similar to an inner wall of a transport
25 container to be kept dry. The bottom end of the wall 5 is
provided with a circumferential flange 11 of a barbed
profile of a kind allowing the desiccant container 1 to be
inserted into the opening of the desiccant solution
container 2 which has slightly resilient walls and a
30 corresponding oppositely disposed barbed profile inner
circumferential flange 12 at its top. The desiccant
solution container 2 has no openings other than the one at

its top. Once the desiccant container 1 has been inserted

into the desiccant solution container 2 it cannot be



container. 5. The npisture apparatus of claim1, wherein the 5 sepafdtMA$nli0]

"~ prevent Ww@osygaps conprises a flexible el ement secured at pdgsgRRHERRLI Ve
ends at the container bottons. 6. The npisture apparatus of claim1, in

particular for rmultiple use, conprisingl@ through opening in the top 10
portion of the desiccant container closed by a renovable plug or simlar.
7. The nois2sikbY appapieds becagisg @1 then gemmeraliing farbhed tfhingese,

wherein they ais BEECIE QAN LI diftlS LAY ALAH LGPt i | Sg.cpygred by

a renovabl e desiccant retaining éle as a net rid. The
nmoi st ur e afpatatastobotvdiionl contadardr Quivairtiin the tijhmetsseet vibgrein the
desi ccant container conpri,ses a 20 trough portion and a cover portion which.

conpri ses ?%%_giﬁngééeéé'&ﬁeﬁmﬁb q%?%ﬁQ%R#ﬁﬁﬂ%E?%PQrﬁPQF%ﬁ@%rportion by
a_snap sTechaRt o 13. O LY S APRAL At O GL&! s rdihy PALLL CUldE Tor

25 mul tiple use, conprising a desiccant ut1on enptylng through opening
i n the botsohibiodespntannesolsitdeonwaddntia ndes tdwesteeld Byy are Bapembée pl ug or

simlar. 20. The isture.apparatus qf claim5 or 6, wherein the 30
desi ccant BBMHEfo cgﬁﬁaﬁﬁgf <ﬁﬁﬁQQ§§s%ﬁ%ﬂ?*ﬁPrﬁ%ﬁ&?%ﬁ%ﬁo%%ﬂp%ft?ﬁﬁtinner
face of itensigdsewably walllhe avigtidithe HortSihoP WPEFRY. 3 asz%WVZOOB WO

02/287-t2 PCT/SE01/02128 15 11. The noi sture apparatus of any of clains 1
to 10 conpFPEPARGRFEaM™OSE Hehgildy Wif £ampariorent t8 pEpehe eontaragt. 5

12. The MEshibendpPal it o AR dadC1dlor WRLELNC L Andesi coant
is constituted by Tree-flowmng particles. 13. The noisture apparatus of any
of clai ns wovenlRateldiwleramintaimsi e sirdgadtons pabyivedchhofbden a a

cartridge filled with particulate desiccant, the_ cartridge having ' walls
per meabl e PGS LEFBSSHe '%ﬁQR/éhﬁigﬁﬁke sgde£$%p%ﬁ?" JYation. 15 14.
The noi st upgtappanatiys pfrmdibld d adBstl-dBr MEr 84cdbhs €83LEGANT _
contai ner and the desiccant solution_container are of generally cylindrical

form 15. Fhéomdidset God Wpinn dtusiest ARing ehei @EYIDI4PTQBeFsin 20 the
desicqut contai ner and the desiccant sol ution

The first embodiment of the apparatus of the invention is
shown in Fig. la in a storage state, that is, in a state
in which no drying effect is desired. In that state, the
desiccant container 1 is fully inserted into the desiccant

20 solution container 2 whereby its window 6 is shielded by
the desiccant solution container 2 from moist air, the
flange 12 acting as a seal in that state. The apparatus is
activated by drawing the desiccant container 1 out of the /
desiccant solution container 2 until abutment of the

25 flanges 11,12. Thereby the window allows moist air of the
environment to pass into the desiccant container 1. This
active state of the apparatus of the invention is shown in
Fig. 1lb. In the bag 16 aqueous calcium chloride solution
is formed by reaction of air moisture with the desiccant.

30 The calcium chloride solution escaping from the bag 15
flows down into the desiccant solution container 2 through
holes 4 in the bottom 3 and assembles on the bottom 13 of

the desiccant solution con- 1er 2.



. container are of generally parallelepipedal form 16. The noisturedMAY 2003
. .apparatu of claims 1-15 conprising a means for pa di ng of

the air g%(EBezéz’sé &2125 opening. 17. The noi sture apparatus of f’{:+/|§tiﬁ%)q@'1f’JMhe rein
the means for partial shielding is provilded by the desiccant solution

" -cantainer. 30 18. The noisture apparatus of claim 17, wherein the desiccant

sol ution coﬁ@%lﬁ%ﬁomé P¥§§9F€eﬁnm&1§é§ﬂ€rbﬁelﬁmhﬁﬁément p&r thal |y covers
the air aC C£55a LPEAN Ny th8 ?n%ﬁt@?ﬁ fLS %hzgy%lﬁgl SEO0L[Q2328 16 19. A
Us acc clai

set of appar ording to any o i ncFudi ng apparatus
di ffering iBhéheop pwrtnpnn2ﬁ90£cthsscgiéadrEcam dAsdetant appaaahu$

di t 8 t ti d
S monber Jof ZLVEF hothTenBeapPhyiat Tiehedy bIBARH RN, Balef188 | bast o
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alcalcalUcalc % alca] ca] ca] ca ca& al ##$qSMAERL L(((l e)r )))))6*h
*+#,],,-.000R2%({Q IF ?V%EEFEaFEQGFéﬁFB ch&Pc&P@aFG&F aPESTES ca] cal] c
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a]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]caLﬂca]ca]ca]ca]ca]ca]ca cal ca] ca]
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=S, 27 10%ug 851%%9)?{6 gl%o% 1SnloF0{egU&2(a) 1V1§1'1 I\IQJ.%:%UI{:hleOI‘JNUJ.ndow 26 is
20 shielded by the side wall 34 of the desiccant solution
container 2. At the top rim the desiccant solution
container side wall has an inner flange 32 which seals
) against the side wall 25 of the desiccant container 21.
The compartment 35 of the desiccant solution container 22
25 1is designed to receive the aqueous desiccant solution
formed in the desiccant container 21. This solution can be
emptied through a hole in the bottom 33 of the desiccant
solution container 22. The emptying hole is normally
closed by a rubber plug 38, as shown in Figs. 2b. A
30 polymer cord 37 fixed at the plug 38 and the bottom 23 of
the desiccant container 21 restricts the displacement of

the latter in respect of the desiccant solution container

22 so as to prevent the containers 21,22 from coming
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10%&'()"'|the container, further comprising a desiccant solution

container having a side wall and a bottom, the desiccant
container being capable of receiving desiccant which forms

10 a desiccant solution on contact with moist air, the
desiccant container side wall having at least one air

| access opening and a passage permitting desiccant solution

to flow into the desiccant solution container, the
desiccant solution container having a top opening and

15 Dbeing slidingly displaceable on the desiccant container so
as to allow the desiccant container to be displaced in the
desiccant solution container to a depth sufficient for the
desiccant solution container side wall to fully cover the
air access opening of the desiccant container, the

20 apparatus further comprising means to prevent separation

of the desiccant container and the desiccant solution

container.

2. The moisture apparatus of claim 1, wherein the
25 separation preventing means comprise cooperating circular
flanges of the desiccant container and the desiccant

solution container.

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

30 separation preventing means comprise barbed profiles.

4. The moisture apparatus of claim 1, wherein the

separation preventing means comprise a snap connection
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6. The moisture apparatus of claim 1, in particular for
multiple use, comprising a through opening in the top
10 portion of the desiccant container closed by a removable

plug or similar.

7. The moisture apparatus of claim 1, in particular for
multiple use, wherein the air access opening of the
15 desiccant container is covered by a removable desiccant

retaining element, such as a net or a grid.

8. The moisture apparatus of claim 1, in particular for

multiple use, wherein the desiccant container comprises a
20 trough portion and a cover portion which comprises the air

access opening and is attachable to the trough portion by

a snap mechanism.

9. The moisture apparatus of claim 1, in particular for
25 multiple use, comprising a desiccant solution emptying
through opening in the bottom of desiccant solution

container closed by a removable plug or similar.

10. The moisture apparatus of claim 5 or 6, wherein the
30 desiccant solution container comprises sealing means
disposed at the inner face of its side wall in the

vicinity of its top opening.
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wherein the desiccant is constituted by free- flow1ng

particles.

13. The moisture apparatus of any of claims 1 to 12,

10 wherein the desiccant is provided in form of a cartridge
filled with particulate desiccant, the cartridge having
walls permeable to atmospheric humidity and aqueous

desiccant solution.

15 14. The moisture apparatus of any of claims 1-13, wherein
the desiccant container and the desiccant solution

container are of generally cylindrical form.

15. The moisture apparatus of any of claims 1-14, wherein
20 the desiccant container and the desiccant solution

container are of generally parallelepipedal form.

) 16. The moisture apparatus of any of claims 1-15

comprising a means for partial shielding of the air access

25 opening.

17. The moisture apparatus of claim 16, wherein the means
for partial shielding is provided by the desiccant
solution container.

30
18. The moisture apparatus of claim 17, wherein the
desiccant solution container is fixable in a position in

which it partially covers the air access opening.
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