TITLE: Inflatable device with pressure limting valve TECHNI CAL Fl ELD The
invention relates to an inflatable device which is are to be inflated to a
predeterm ned pressure. A particular 5 exanple of such a device is a
dunnage bag #arosfoBdihi ng or bridging free interspaces duri ngcrmasesast of

pi eces of cargo to prevent shifting and abrasion of the cargo. O her -
exanpl es of such inflatable devices are balloons, inflatable water crafts,
and dev ces for positioning injured |inbs. 10 BACKGROUND ART An exanpl e of
a dunnage bag is described in U S. Patent 3 462 027. Cenerally, the
prescri bed practice for 15 inflating dunnage bags and many ot her inflatable
devi ces is to UIEILEA: fnébsable dgauge wWith ehesskrehiétiteng vhkver equi red pressure
has been achi eved. This, however, is cunbersone procedure. Therefore a

usual practice fr%mf% cggl g the pressure in nmany inflatable devices is to
sinply press on evice and to feel howresilient it is. Cbviously,

this is a very unreliable nethod of checking the pressure of an inflated
device. This is part iTouliavénrien gelates ttheanp il stabde dievicer Whick s 41e tde
surroundi ng at NBspherated Soi &) pEateCSTifdd Prdasi.la GaBAEwlaZzbaxample of DUNNage

bags for exanpl suéhypldgaiéaylmvfﬁmhsgabeag Bl @iﬁq’ng qra&@agm ﬁgpar- To fill

t he dunnage bags, usual gpéressor I'S, use rovides a_nmaxi num

pressure of abob’t“ﬁs%’ﬁfs df’ﬁmﬁr PFROEE | Mgasoggrfafﬁuﬁg Rt fiAAHg® bags
are typically inafd abregiqroohrids Faress Ofhempxprples Pfosuck mflgpbitdevigeessure,
a dunnage bag ha» aguaomntxfmatasm fwater widfles C and) dewices\dlol positibhidgl oad
space of about }?r\;{r%{ mpeWi ch is a usual size of the contact surface,
exerts a forg& out 40 000 kg to the cargo. Such forces often result in
damagi ng deformati on of the cargo or of the container or transport 35 neans
into which it hBACKGROWHD |A¥dded. Anot her di sadvantage of AMENDED SHEET -2-
overinflating dunnage bags is that it |leads to a substantially increased

ri sk of punctures angd,eXplfsb@Ndevibe Schérdisy RS @R @bhrb1b T £3SEA ¢HStS. Not
onl y expl oding g unn?‘gm%ﬁs’Papentt 2lgo u'z?aﬁlﬁ' Hcf'a &n ﬁﬂ%}g dunnage bags 5
r ve r

forma safetx hazar om shifting,
whi ch may be*8lef?SchEhet alCeperat e g’t"aﬁ?ﬁ"f’;}’%fm’cuce For inflating dunnage

bags and many other inflatable devices 18 to use a pressure gauge to
check whether the required pressure has been achieved. This,
however, is cumbarsome procedure. Thersfors a usual practice for
checking the pressure in many inflatable devices 1s to simply press
20 on the device and to feel how resilient it is. Obviously, this is a
very uanrsliable method of checking the pressure of an inflated
device. This is particularly true if the pressure difference with
the surrounding atmosphers is in excess of 0.5 to 1.0 bar,
Dunnage bags for example typically have to be inflated to
25 about 0.3 bar. To fill the dunnage bags, usually a compressor is
uaed which provides a maximum pressure of about 8 bar. In practice
it has been found that dunnage hags are typically inflated to
pressures of up to 4.0 bar. At this pressure. a dunnage bag having a
contact surface with cargo or walls of the load space of about 1 mZ,
30 which is a usual size of the contact surfacs., pxerts a force of
about 4,000 kg to the cargo. Such forces often result in damaging
deformation of the cargo cor of the container or transport means into
which it has been loaded. Another disadvantags of overinflating
dunnage bags is that it leads to a substantially increaged risgk of
35 punctures and explosion. This in turns entails increased costs. Not
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the transport means and cause danage to the transport carrier and the
cargo. Also for many other inflatable devices the correct 10 inflating
pressure is critical for making full use of the properties of the device.
Underi nfl aty qﬁ&h gn inflatable craft for exanple |eads t re§#§ d
stiffness of t hu while overinflation entails the ris ”ﬁ ge to the
wall material and the seans. Underinflation of inflatable systens 15 for
fixating injured persons |leads to a poor fixation while overinflation can

hi nder blood circulation. In US. Patent;2 024 780 an infl atabl e device
according to the preanble of claim1 is described. To [imt the pressure to

which a pneumapjc L 9&1 hlmxﬂna?sg ol ,.otga? ﬁl%@fllegélﬂ | & g%w cg%, gre.inflated a

shut - of f struc%ure roposed. whi ch

ttl
i ncl udes a shut2%f f"ﬁ‘o? tsi‘gsﬁya’ﬁ‘daﬁdnlﬁ 8?'at°F’Fﬂj’ ?‘%ﬁi’)elr" %n?f?&?’é’ddtﬁf"f‘he
shut-of f porti B‘nfﬂﬂﬂ-oﬁéﬂatﬁﬂhd’at%rmwloﬂ therstalidityThe hhuramdsbrporti on
is formed by amesabvendnewbersdgeand abd traispattacaabieaidithidieatgol | i ng passage

between a position IAu.i,J egk tnsmazewn\t@n%s?; da¢1 Qg/v'tng b &%%%?&%%f air and

a position seated on the_yal VE (S assage. The

eat cl oSl
oper ati ng menbBF*SFE™ 6? FEH6Y A°hEPFB ?"I gq’(fe °§c§9"v?’??§°§%8§ Sr ™8 aphr agm
whi ch i s secur@yig? oHaderiaflsbiog| ¢fc amfiaf mtekle srofb Sor iespmpiiet teads tthea bl adder .
Via a val ve stesmucehstiffhésspet thomnuils wiileneeradlition daesilsathePsiski on of the

sack or di aphr g8 Qemas émenmeﬁsmerm meum a&lﬂer M&&ﬁﬁ%%% LJYE i ng
inflation Oiot engjcaq’qg y%#ms {{g‘kpmpfmg "td| %eﬁ_s%s é%{d?é_:oa darO? m r educes

and, via the val ve its closing

position by t hé"‘ﬁﬁ’tﬁé‘rr’é*ﬁtl‘c?f"“é’“éé?ﬂl?hl“abéﬁt“?%'nbl@?d AEeWakieror di aphr agm
EPO - DG 1 SUMVARY OF THE INVENTION It is an object of the invention to

provi de a si npgematOor cestingedTyéy on for reliably and automatically
obtaining 5 an pressure difference with the surroundi ng atnosphere in a

predeterm ned range when inflating an inflatable device. According to the

i nvention, this obj &Etsi ¥ ARWCEEGEESy iRyRBLicai 1gPTeNidne | impisl-ela¥evi ce of the
above-i dent | f | exptt gdatisnt fert ted ighar ot suteranigalflgabbtiniesnpfanchrassurdé. 10

When, during i aitfaidnes wath abe isditoahdink CatdlosheRe af GOpusGhoheiN@npoventi on,

a pressure in g.predelangined s angde, hasieen achieved, the shut-off

structure is
According to the invention, this object is achieved by

20 providing an inflatable device of the above-identifisd type with the
characterizing features of claim 1.

When, during inflation of an inflatable device according to
the invention, & pressure in a predetermined range has been
achieved, the shut-off structure 1s compressed in the interspace

25 betweon the tensioned cover and the inflated bladder. Thus, a force
proportional with the pressure difference between the chamber of the
bladder and of the surrounding atmosphere 1s sxertsd onto the
operating member extending by the surface area of the bladder along
which the cperating member extends while the bladder is in inflated

30 condition. This force is transferred to the shut-off portion and
causes the surface area of the shut-off portion to move. against the
pressure difference with the surrounding atmosphere in the filling
passage. from its retracted position into its forward position at
least partially shutting off the filling passage.
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conpressed in the interspace between the tensioned cover and the inflated
"bl adder. Thus, a force proportional with the 15 pressure difference between
t he chanber of the bl adder and of the surroundi ng atnosphere is exerted
onto t he opewstssmgpiirenber extendi ng by the surface area of PEWVNLWAREer

al ong which the operating nenber extends while the bladder is in inflated
condition. This force is transferred to the shut- 20 off portion and causes
the surface area of the shut-off portion to nove, against the pressure
difference with the surrounding at rmsphe‘r3e' inthe filling passage, fromits
retracted position into its forward position at |least partially shutting
off the filling passkrfeinflating apgirfdayaple device according to the

PCT/ NL/ 9600326 mm3enthed, itfisadurngiant itafdoatatl € plessnee saneery ag t o t he

invention, it ig; qgfﬁa%g@staadot&qapﬁ% @em&mmﬁ%cao&wmia Ll i ng
passage and to.in deV|ce IS

t he
stopped or subst'd ”é‘fﬁ s Sé%‘fprs |d c°tr ?fﬂ'ﬁ{a’itha qg huatswzélfcf"%k’gttlhuc%m é’(?f The
i nventi on dods SEBYCLEFRy emfl%v%qeismqtaﬂlwremt eRinfllatione buted to
assure that a pasdaserhy wed W SssTHeNthaesSpredetesmarehirdubdtimbyressifrbaisd Ng a

devi ce until then sl Imamgtaua&u'cs @il VAl Qfud-Brf SERLEAS o a
predeterm ned pressur sure features

according to t HE-PPES ‘gr’if‘ Ifﬁp‘f"ﬁ eﬁt?c?ﬁm%fgeﬂ‘ggafﬁfesrsfuéar énvﬁr}' AR easur es
taken to assure airtiighereesreoking hi@gf fqaryyeg asFerdiay tPothgbrmesertt the filling
passage agaimstingentebmidb \wekyintarfges wits soy deghvrbenekmetavasdurthe surroundi ng

at nosphere in ragmgg%sgcbfatggekﬁtn,ygels wfBl | pressure di fference with the
sur r oundi ng at nosphelr% og'sir{z&: Elﬁ Elt.]lll"i1 %ass grl QHISS%S'[I’ lcattxve lar G

transmtting a first I nto orce can used, such as
a lever struct @F?S“Fb\ﬁéﬁﬁrencﬁmﬁérﬂacfﬂrﬁ?%?%ﬂ AFoEPheRR o rwp&aeam ashut - of f
structure generalatigelubialdimrssureriiéfdrency gtk e strreurdihd amgpsplagsage

agai nst the fsel;at indeolaREE RrESEULSuERNeS Aoty HnGSS Y ReSQUPEse i s 20

obtained if they §é”f%ﬁ%n@r? ol %E&ngﬁe}étdsg TRAPE o ei‘Jv@P‘L‘tRﬂ:ﬁ@ulong the

bl adder is substantl er.t e sur ace ar%‘% ut - of f

menber whi ch i SPHVEHr zi’cé?fﬁf“é §13 y\/\é’é’i‘?l% f'?)ﬁ\é?sdsgﬁﬁ Fet faﬁf‘fé‘&f”ﬁ%m tion.
Ot her obj ect s. saeRrabimggewf Fasienp frree bb stownbbidithe i S 19 reereg2 Rapinssent
i nventi on appeake frebffitbcabgd presdesc geypiratd byn acpRpiuretdoarcamd h t he

acconpanyi ngeudromlragé i@2Nghef gm@ereqep@@si@% eﬁlt?ﬂgnﬁembgiRlaE‘Eenmf;l ON OF
| HE DRAW NGS 3 Fi 19 APELS ive, cut- way Vi ew of a dunnage
bag the hladder is ubstantxa v larg r t an the surface area the
ghut~off member which is displacsable between a forward and a
retracted position.
Other cbjects, advantages and particular embodiments of the
25 present invention appear from the below description in conjunction
with the accompanving drawings and from the dependent claims.

BRIEF DESCRIPTION OF THE DRAWINGS

3o Fig. 1 is a perspective., cut-away view of a dunnage bag
according to the present invantion:

Figs. 2 and 3 are cross-sectional views of a portion of the
bag according to claim 1 including the shut-off structurs in
different operating conditions:;

35 Figs. 4 and 5 are more schematic cress-gecticnal views
according to Figs. 2 and 3 of a bag according to the invention
having a different shut-off structure;



according to the present invention; Figs. 2 and 3 are cross-sectional views
of a portion of the bag according to claim1l including the shut-off
structure in different operating conditions; 35 Figs. 4 and 5 are
nor.e schenag,bgﬁwoﬁss sectional views according to Figs. ZpafitLedndhs 2 bag
according to t invention having a different shut-off structure; WO
98/ 08011 PCT/ NL96/ 00326
-4- Fig. 6 is atop plan view of a shut- ?ff structure according to Figs. 4
and 5; Fig. 7 is a scherratl c side VI ew of a buoyancy bag according to the
present invention; ro ectional view along the
line VII-VI1I in rit &9 ? Y05 =<3 ‘r—l dﬁ\hﬁf/ﬁ\l@h‘&ﬁ‘sérﬁ U RRAENTTORP 6

In the draw ng$® Fé8%r &sP¥ntfi ng parts of different enbodi ments of the device
according to the invéati7ofs areheesigisade didm ofmat Malhneyi ikgnidceadingef er ence

nuneral s. Fi gSge Jth‘,?praggi,@,@bmoanaggarrpl e of an | nf | at abl e devi ce

according tosthe in ntlonlnt e nnag 15 filling up
f erai ni ng space in \(ge%orrparta i tsgc%?ne"\clien “s °f‘§ ? 375{‘ Efqln“? hat :

conpart nent. Th&-dlnnage bag has a col | apsi bl e, essentl ally airtight

bl adder 2 boundi ng a chanber 3 and a passage 4 conmunicating with the

chanber 3 for Hogesi rop &Ar@bvnehanbeE dwelhenpassage extends 20 through a

tube 5 of fibre-reinforced resilient PVC material or other suitable

mat eri al . ortion of the bladder 2 is covered £y a cover 6. The cover 6

i s di mensi OI‘Igd and dPrHigtRITgEn PRERSPINiRE PREREst ORI eTemtt emboimgatRer 2 i s

i nfl at ed. Bet wefrthe Wevice agcobdiagckot e bivadtion @eadesfnatédibemapddey7 i S

formed, in whi ¢dendi@huterebdncstnutédatiée 8 1S arranged The shut-off structure

8 has an operating iggben. 9 g4l $1hndadl 9@&1 % L ShefLL8CEAL0a 10 of the
on

bl adder 2 and a _shuyf-0jf _portion sur afea 12

di spl aceabl e béﬁﬁég’ffsat"r éF‘F ABYRE Podl tti"’bﬁ i &Eir“l fipresrePiadste 4 (Fig. 2)
and a forwatd BD1pesiupiPAAENing Saate Puettompsmeituty preyeot fshiftenpagsage 4
(Fig. 3). The samgbaie thatceonpbrtmbntd| adder 2 al ong whi ch the operating nmenber

9 extends is subst a%b@i’uh%gla%'a qrastbéglltap&lﬁb” Q&gt 1?@ al&x%?*the shut - of f

portion 11 whi i.s_di cea 03| tions 03| n and cl earing
t he passage 4. gg’gd" E‘R‘“g"l“a %§gﬁ$’ Wésfﬂ?ﬁn‘aﬁﬁmﬁaﬁ:“ et filled
duri ng the chamber 3 for filling that chamher 3. The passage extends

20 through a tube 5 of fibre~reinforced rasilient PVC material or other
suitable material.

A portion of the bladder 2 is covered by a cover 6. The cover
6 is dimensioned and arranged such that it is tensioned if the
bladder 2 is inflated. Between the cover 6 and the bladder 2 an

25 interspace 7 is formed. in which a shut-off structure 8 is arranged.

The shut-off structure 8 has an operating member 9 extending
along a first surface area 10 of the bladder 2 and a shut-off
portion 11 having a second surface area 12 displaceable bstween a
retracted position clearing the passage 4 (Fig. 2) and a forward

30 position at least partially shutting off the passage 4 (Fig. 3).

The surfaca arsa 10 of bladder 2 along which the operating
member 9 extends is substantially larger than the surface area 12 of
the shut-off portion 11 which is displaceable between positions
closing off and clearing the passage 4.

35 To assure that the dunnage bag remains filled during
transport, the filling passags is also provided with a one-way valve
13, which may be provided in the form of a conventional valve of the



transport, the filling passage is also provided wth a one-way val ve 13.
whi ch may be provided in the Formof a conventional valve of the WO

98/ 08011 PCT/ NL96/ 00326
type used fowmedosembil e tyres. To all ow quick enptyi ng of RdTeNldé®mMzsge bag
1. it is further provided with a rel ease tube 14 and a rel ease val ve 15.
During inflation of a dunnage as shown in Figs. 1, 2 and 3, 5 the shut-off
structure 8 is initially in a condition aggshown in Fig. 2 in which the
passage 4 is open and air supplied froma suitable pressure source
connected to the valve 13 flows i to t he er 3.via the filling passage
4. As pressure i¥PRIEPY fgp dufonoRs cﬁme I%S‘aﬂ?ﬁé“fﬁkaﬁ‘@é}’mﬂ Yofffences to
exert a pressur cluorrgeheagld. dpeisafintbemprdyddeddwiihongelaage tyb¢ ddeangoy ti on 10.
As the pressure reledsBevaaaniser 3 increases, the shut-off portion 11 is

urged towards its form&gg HQ@!a‘ti&ﬂoP)é aunqagu @@tshsm %4359{ ti‘ez%ﬁrﬁt' ng
menmber 9 until the I on i.s achi eved

and t he passagf‘e |@“§%§t?ﬁ?7tuﬁyoﬁ f‘ﬁ}@f@dm fhff’é‘dp%\%r‘ﬁ T”I"Y"hd“of 15 the
dunnage bag is digorfatt ®aighy th eeasased. 1DGPeMEng AfY awEpdipd 398 activation of
t he shut-of f strsuctable prés«uasidoyrdeotdmestakctdyhe DNl £1ows NAats abd d

generated by theygierf4 Qyd ncgalmpmt,;hfasgmnbehs?praggarpxstmlms%ueh% sour ce
encountering a lgbkl Yy grgélsddng Z{e3| stance LS punped up
usi ng a hand pu% aTo REm2Uer c°r%’fa°réd‘ Pr"?ﬂ’?’aﬂ%é

i mredi at el y sé¥ns@eratipg F“S“’??St% 9aity ﬁ“’ifscﬁéf’“ﬁ%égséﬁythﬂﬁ@sﬁuﬁe in
obstruction of tthe gasiseg2 idcreaseonplhee timitwbinpdritéond s iis aohgad xowards pr essur e

has been achi evads dobwdttagdsi€foni by aSproliddiisd @blort Hiat ofeblringuemae ¢ S
obstructed to an extepl M@t&b &’ g%auﬁfaeceh%n%fmko ugﬂgion ?P}f (o BT TUM

pressure has beeh &achi eve to such an
extent that user2@dghg W§iﬁfuf’d§eﬂ‘hﬁ%‘ilﬂyl‘T‘\’@tT“Gt?%fThéiﬁe "t’ﬁ'@ BgHr any
further. The Pr edsuiuenage kuw t$h attrgativat lyobfevetvede tlurmgcinilsiinpl yhbe
determ ned by cheesiaBgonSui (tAb|futhofE Rk ®Grdfis tdagi 1gUidiacaslel By afahghd. For

dunnage bags. thg SfUieahlochbidich Wl lowiiPCuRecriudiosiggag to be

activated in res onse to an pressure erence wth the surroun

atnospher e of 0. 53° PAPSUR® (S74Ecen SRBUFC 2t 56, & TR APFFIoFT P PRTEERP w 11 ¢ he
passage of up tdhe WagderTire pprped Sipr esigy avhinehpPumaeors i fioohfohmest thect ure 8 i's
activat ed forzpohatrdagéd pgsishendeass aseddatady sbssedegenitcnsteantnbbatbnl ance 35

bet ween t he pre%%‘c'rn%céé}.gwecn&@%ﬂi’%%sé‘ﬂgu%éc&umeeﬁis% 4&%”@&:@%&9 #h¥nt €

fill t t
uri ng i 1 at | o &ATSHTRE TERRIIBRERTN Mo, E-eRuaoHEe 1o Sroctica 1o fo [ HCLUTE

sufficient that the passage is cbstructed tc an extent which is
gsufficient tc signal that the maximum pressure has bgen achieved and
25 to slow down further filling to such an extent that users are
discouraged from trying to inflate the bladder any further.
The pressure at which the shut-off structure can simply be
determined by choosing suitable dimensions of the surfaces 10 and
12. For dunnage bags. the shut-off structure can for example be
30 designed to be activated in response to an pressure difference with
the surrounding atmosphere of 0.3 bar in the chamber at a maximum
filling pressure in the passage of up to 8 bar.
The pressure at which the shut-off structure 9 is activated
for obstructing the passage 4 can be dependent on the balance
35 between the pressure in the chamber and a counterforce generated by
the filling pressure. To reduce the pressure drop over the shut-off
structure during inflation and the défendence of the maximum

1}



W98/ 08011

PCT/ NL96/ 00326 -6- pressure in the chanber on the maximumfilling pressure
generated by the avail able pressure source, the shut-off structure 8 is
provi ded wi {Jp galoggifi C menbers in the formof the tube 5 ap %ﬁ% bl e
connection 17 between the operating nenber 9 and a support Ly

opposite the operating nenber 9 for urging the shut-off portion 11 tovvards
its retracted position. Thus, the counterforce agai nst which the shut-off
portion 11 has to urged into its f or war @ position by the pressure exerted
by the inflated bladder 2 onto the operating nmenber 9 is mainly dependent
on the stiffneBR®sare He the shamber e wpxignes £ill Ingy pressntey gebdrgted by
dependent on ttie saidtidefmwssse soerdeedtipyshiuteofTostnitttrki 8 lik NGowaggsure. The

oper ating menbg{inl §1a§9{c'%h% ame%ﬂ 0B O pR! éxtbg 9 a4 m‘% assage 4 passes
bet ween this operat,i port e 18 opposite

n nosj
sai d operating nIne‘f'tmg lgﬁftgeeﬁro |8pe§ W‘?g ?d%d’r’fga'bé“%ﬁ’af rdateyBfist
constructior® i %FPBB{"&H FFBd"H‘H“W‘TEd‘l?“’HT&rfa§§&”g€'84thmﬁbmt-héf ebretibert13 s
prot ect ed bet wemmrdshétgpkettrested, pobBtiohurmhiter nhy eovntsifREe agm'ai rggdy ON is

obt ai ned si ncetaehemtw@npm&e&. 91 ndd tsau}gsa ety sBe fL%Etﬁg. wibQIid N9 a
S

ot or al , Sucht aoP e oebreal e o Flned Rujadds L ats ez 20

construction 2 EHEMT 1hREiRg¥ de&‘“ﬁ‘?% °ﬁéﬂ‘° cxibisees iof Yinealiastiof meambaxsdi um si ze
fork-lift tiuck 47 eadrdsheslishsty dopenBentpbi Ché yonfteemnsss wnbdted byS furt her
enBanced Si ngetﬂagﬁxsm tohinderdde@is. 11 is forned by a portion of flje)él bl e
tubing 5 25 boundin oj ection 16 is_provide

cl osely adj acent thg}t"EF P%ﬂ@ﬁ%g&%b% i€ ;L,QE,% ?}pi OPGNSI}H/IPE%'C? 3fBsi te that
proj ection 16 WicHSEpsR *ime ‘Wa??t"fﬁi‘r F'i"t?n°?f‘b‘f“3 tHaty Fbindgtis: prpogrtyed in a
flattened condiurPent Pitecdnonrhelterefidciproatii® phard B hohiippdntiesl8nd f t he

bl adder 2 i15 i suvhadagattash Gormbusd eansts&non is obtaii@d Dhnagldes weof the dunnage

bag shown in Féaggageln 31n£§ tﬁ@fz’:ﬁa ec?ldef:eetrwgpxl 3€ [ e' o Orf g? PV

material. The Sover 'S so ma tic materi y the sane
material . The coverr""%r i 3 s\ﬁé‘i’ ci’e‘&““f’c')r“t"ﬁ’e"“b’r%dﬁfé’r‘"f afﬂfep?bdvr"'ﬂ’eal“\mfh at | east
one aeration passhgen FImplyhies fommad byl Endding 2 sapglet Mlateover 6 are can be 35
manuf act ured ef fi ci Tt platés @M toherss prefermi giradd o@NEksk NRnagaddien hol e 19

all ows air ﬁetmsaau h%usxpxgrpsfi NG pfoab! RAgEr rc?: L&m‘i‘a%&%gs ‘éﬁ\ﬁ.’& the Dl adder

el 20 800 RSt ke TR, OB i Wl 390

a medium size Ffork-lift truck are driven over it.

ﬂ

Simplicity of construction is further snhanced since the
shut-of{ portion 11 is formed by a portion of flexible tubing S

25 bounding the passage 4, a local projection 16 1s provided closely
adjacent that tubing S5 and a support 18 is provided opposite that
projection 16 such that the wall portion 11 of the tubing 5 is urged
in a flattened condition between the projection 16 and the support
18 if the bladder 2 is in inflated condition.

30 The bladder 2 of the dunnage bag shown in Figs. 1-3 is made
of plastic. preferably reinforced PVC. material. The covar 6 is also
made of plastic matarial, praferably the same matsrial. The cover 6
is welded to the bladder 2 and provided with at least one aeration
passage 19. Thus, the bladder 2 and the cover 6 are can be

35 manufactured sfficiantly from the same material and the asraticn
hole 19 allows air between the cover 6 and the bladder 2 to escape
when the bladder 2 1s inflated and the cover 6 is tensioned tight by



that the bl adder and the cover can also be of different materials. The
cover can for exanple advantageously be formed by a craft paper

rei nforcenent of a thin PE bladder 5 or by a netting or a belt arranged
agai nst or arwopsiespile bl adder. To facilitate sinultaneous pRCEENLIMNIRG and
filling by one person, the dunnage bag according to Figs. 1-3 conprising a
hand grip 20 and the tube 5 bounding a portion 10 of the passage 4 and
extends fromthe hand grip 20. This facil+7tates hol ding the bag and the
tube 5 in position with one hand and holding the orifice of a inflating

devi ce agai nst the niaddee £ pessseidagdinéh@nitibsve? oM th ikhoted Rese Raed. 1t is
noted that thi Sb&aeu%tawga%@ oS0 B SPLO%A0a ey AALAAZEUS I, Lhd. dunnage

bag which is not provi ture for preventing overinflation.
Figs. 4-6 rel ev&ﬂ! g5 raxpmpie W"&“Qiﬂ‘fﬁ%ésﬁaﬁ“‘% "a"‘?ﬁhtp"b?’f structure 8
according to a peofentsmpntobta priaf & bluiderioodivne metiohg tdrea freésent i nventi on
are shown. 20sg armns.,dl'tagg;mshl&-ﬁt,ﬁmsuymuaer8 differs fromthe shut-off

structure 8 shown in o g ded som&lg%taa}f{%opmﬁmgqupé&i,g,gr%,Le Sndr i cul at ed

to the support plate urging the
shut-of f porti of®%EPRt &th%’”?@FrtE@t‘é"&ﬁinf’oﬁsFS I7d (PR EiRgn e WPy t he
stiffness and 2§rifh@0 cwd videe utube GF beundingr arperticarefbtienpemsagend opger at i ng
plate 9 and the o&tdaROItroplcd Qadd grifhes. THisPaddil aked hyiAdy aRbaggass i f the

plates 9, 19flﬁr %hé”%Qﬁ’s %f il S’s%tci&x %eédeakanﬁnﬂudtﬁqupa%%&eak /i R3¢ 4 Nfl ated

at widely differin astic force

i.en
urgi ng the shut 28 tb’l?r s liN ﬂn{% i t&’g "I‘Z’(ar 25? ﬂn‘b%l"f’?oﬁ‘fg?ss PP PRl arl y
accur at el y cont rtbdraband. aitdig pefedcrde rithinffearisp cior alenpher eppdeyed, because
the el astic nenhavdategeuehslyesm a dihsje Bi3r Wigh A3, nothgroededl wizpra ng 22 is a

cupped spring Washgkuy £ g{hvgyﬂg \mgﬁqu%@ negative spring constant over
a portion of |ts operat j e provi.des the advantage that the
shut-of f porfPon 11 i%® %@ge ?(fe? |pﬁf%§ ﬂse(?f hpaes PR e I—é&‘f -7a-
retracted posit e8h stpigtire ﬁeﬂcf‘%‘fdééﬂ éfex ewahﬂﬁoﬂqsﬁevraﬁwaﬂl iegrdirente o
exceeds a predeberdieneesenryviiventibernre hado®wpri ng 22 quickly switches fromits
extended condition sh@ue shid-GkS stéuck@rel b EAUIRT €82 e GAREIEE AR -sQWN I N
Fig. 5. Thus 8 shown in Figs. 1-3 in that the operating plate 9 1s articulated to
20 the support plate 18 by a hinge 21. Thus, the elastic force urging
the shut-off portion 11 to its retracted position is not influenced
by the stiffness and the curvature of the transition between the
operating plate 9 and the support plate 18. This is particularly
advantageous if the plates 3, 19 are made of plastic material and
25 the bags are to be inflated at widely differing ambient
temperatures.

The elastic force urging the shut-off portion 11 to its
retracted position is particularly accurately controllable and
independent of ambient tempsratures, because the elastic members

30 includes a metal spring 22.

The metal spring 22 is a cupped spring washer of a type which
has a negative spring constant over a portion of its operating
trajectory. This provides the advantage that the shut-off portion 11
is essentially maintained in its retracted position until the force

35 sxerted onto the operating plats 9 oxceeds 2 predestermined level.
Then the spring 22 quickly switches from its extended condition
shown in Fig. 4 to its compressed condition shown in Fig. 5. Thus a
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PCT/ NL96/ 00326 -8- quick easily distinguishable action of the shut-off
structure is achieved and resistance by the shut-off portion 11 during
inflation ugnt predeterm ned | evel is mnimsed. ThepshntsebigPortion
11 is |ocat§898’|°%d§§|y to the hinge 21 5 between the pl at egég. 18.;2'?'hu_s, t he
plates 9. 18 also function as levers increasing the force exerted by the

bl adder 2 to a_ larger force exerted onto the shut-off portion 11.
Furthernore, this position of the shut-off portion 11 provides the

advant age that the pressure in the chanber 3 at which the shut-off
structure 8 1O0quilkstdadtlysdienpassmye attich bE3Be ishil-ueneasichyrevay i ations in

the counterfor £8s eGaiChte dedl¥btdds dy tld BELLPEAS S SordRE dufGyShicffigss of the
tube 5. The latter Is ptdégl cal relativel.y.low if anmbient tenperature is

| f
rel atively highP *Pribe Jeoespy dé"ﬁ"%i‘ff"&%é’?ﬁ"%‘ppl i cation of the invention
to 15 a buoyancy badh¢ $hutrafh portien cldvis 1paptpd s¥eatdyl tonthehangozin of a bel t
6 arranged ag Obetsred€hd lpdstier 9.2 1BN TR, [ tHeThlaked BOYIBNEN0 RGN iod B Oper at i ng

menber 9 is i n{QQLALiRLrdaBify DRUSIRE Saridd B AR WRiah: e, Rassage extends
and whi ch al so_i ncl udes .a as&gg&utcbrfgu?ch Whi ?{1 E‘g‘%h%elt 6 _extends. The
I"de a

shut-of f porti OB 1L 5 prd THThe Form of TetontRifi ch i s

di spl aceabl e i PPsatingr ef xBe shutyef § @aryipnt HePipyideggtheadvantage jthet 288 | s

provi ded for upgsmgret e ths Shanbet 13 antwditht shy sbuaotedtpenirbion. During

inflation ofgthatbladdal gassidie4bRl {ef int10&084 PEArRdodd BeSnd e piston 11

towards its forwaEd Rosi tlon, in th bfoifa. 23 25 cl osi ng off .t he ssage. The
. . cpulterforces axsrte ay 8.f1 1ng.%raf$¥ra and the gtif gff :

piston is nove PRLO 1TS. Torwar positioni hé_force exer essing the

bl adder 2 and thfethel §- 62¢ JgEiets FYPICAE YaFEatBRlY Hew SAAmPImE structure 3

exceeds i s suf fempemyturd oscidprizsky bikgh.spring 25. EPO-DG 1 23. 07. 1998
CLAIMS 1. An inflataplmgdevi &R ¢QPidretdi@ appl fcRklaapsi Rhe inRSELAL t4l | Y
airtloht b gldehubduhed R hdin ¢ HRIRE erl 24 prbuiabd ih BePRZR 39S, s
comuni cati Ng wth sa hanber ,

6 arranged around the bladder 2 which forms a buoyancy body. The
aperating member 9 is i1ntegrated in a housing 23 through which the
passage extends and which alsc includes a passage through which the
belt 6.extends. The shut-off portion 11 is provided in the form of a

20 piston which is displaceable in a bore 23 traversed by the passage
4. A spring 25 is provided for urging the piston 11 into its
retracted position.

During inflation of the bladder 2., the belt 6 1s tensioned
and urges the piston 1l towards its forward position in the bore 23

25 closing off the passage. The piston is moved into its forward
position if the force exerted pressing the bladder 2 and the belt 6
together in the area of the shut-off structure 8 exceeds is
sufficient to compress the spring 25.



5 (3) for filling said chanber (3); and a shut-off structure (8) for at
|l east partially shutting off said passage (4); said shut-off structure (8)
havi ng an operating nenber and a shut-off portion (11); and 10 sai d

shut-- of f porty having a surface area displ aceabl e by } ating
menber bet wee‘!r‘f 28/ o%l)ward position at |east partially shutti ﬁge@@%d-

passage (4) and a retracted position clearing said passage (4), said

di spl acement fromsaid retracted position tp said forward 15 position being
responsive to inflation pressure in said bladder (2); characterized by: a
cover (6) covering at least a portion of said bladder (2), such that said
cover (6) is tensioned if said 20 bladder (2) is in inflated condition; an
i nterspace (7) bé&&dB#n said cover (6) and said bladder (2); and said
shut-of f structure (8) being positioned in said interspace (7), 25

sai d operating menber {9k, axtfRahiR0déioNGopdibingt surface area (10) of said
bl adder (2), at least if fai d. [

| adder ) is_in.inflated condition, said
surface area of said shiPrPFRser £F8 “é 21]}3' '1"‘5%”%}‘%\3’183‘%@0@%%*’?\‘] 4c® area
(12) and bei ng dicspmegebdle2®8y 30 sai d operating nember from said retracted
position to said forwea dipdsytrassagen(4) esponsieatiog xapp sass ichsmbet (IR fdr
shut -of f struckurg; {8} L8hWaemsesaty first surface area (10) of said bl adder
(2) and said cover -h -E‘?rg'iedz A device according to claim1l1, wherein
said first surface are®{10) i & substantially |larger than said second
surface area (12). 3. ASQ¥RF (Y SEGHM Ry LBV tch APRTIER RE D2idf Rledpsy (D).
i ncl udi ng at | easuclortbaelsaxt cevenrefflieis tonsidngd PR saidbylagderarigedsfiar ur gi ng
sai d second surf agprate@achdidiod:onards said retracted position. 4. A device

according to gpaim 3, yNehEBual ¢) AerhfiASlaidNovel 35} lifia TaIPSAadage! udes 2

metal spring (22, _25). A devi ce accordi ng arm 3" or 4,

wherein sai d el adé? t 2Renmber (22) has a negative spring constant over a

portion of its operatinghtt-gafestoicpure (8) 1n said interspace (7) for at least
partially shutting off said passage (4); wherein:

said shut-off structure (B) has an cperating member (9)

15 extending along a {first surfece area (10) of said bladder (2}, at
least if said bladder (2) is in inflated condition, and a shut-off
portion (11) having a second surface area (12} displaceable batween
a2 forward position at least partially shutting off said passage (4)
and a retracted position clearing said passage (4).

20 2. A devics according to claim i, wherein said first surface
area (10) is substantially larger than said second surface arsa
(12).

3. A device according ta claim 1 or 2, further including at
least one elastic member (5. 17. 22, 25} arranged for urging said

25 second surface area (12) towards said retracted position.

4. A device according to claim 3, wherein said at least one
elastic member includes a metal spring (22, 25).

5. A devics according to claim 3 or 4, wherein said slastic
member (22) has a negative spring constant over a portion of 1ts

30 operating trajectory.

6. A device according to any one of the preceding clainms,
wharein said operating member (9) is formed by an operating plate
and said passage (4) passes bestwesn said operating plate (9) and a
support plate (18) opposite said operating plate {9).
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6. A device according to any one of the preceding clains, wherein said
operating nenber (9) is fornmed by an 15 operating plate and sai d passage
(4) passes between said operating plate (9) and a support plate (18)

opposite sgj ting plate (9). AVENDED SHEET VO 98} 0032
PCT/ NL96/ Og‘gggﬁ}%gﬁ 7. A device according to clains 3 and 6, wher e?n said

at |l east one elastic nenber includes a flexible connection (17) between
said plates. 3. A device according to claim6 or 7. wherein said operating
5 plate (9) is articulated to said suppaopt plate (18).:- 9. A device
according to claim6 or 7, wherein said plates (9, 18) are forned of

resilient plastic matey Héﬂma :lagcor%ﬂbe\éb%aﬁﬁcﬁ)ra%r& J&h@r@ﬁys.ﬂ'&ea'pf the
precedi ng cl ai gscﬁéwher I ncl udes a

Pl extbl 10 ¢+ ubSrs B SiaBR s e hs ey 2 OGHTR rpnigeeasl 4 a0y, "o
| ocal projectiord(al@re®l| osely adj acent said tubing and a support (18)
opposite sai d proj egt irBeits)accamish 2008 & Udrf acehirLZh saed Rgerda@inged by an
inner surface pfa..g Walis ppaulqrae@fm&ﬁw smggyreggxﬁé) ged in a flattened
condi tion between sg q‘a? ecatl r%'g'irlﬁlf?ﬁ gl d sup ort 15 %18% if said

bl adder (2) is in infl SRaTTT B cé’ c?é?.)rsdf‘h 13%8=any one of
t he precedi ng €%-atbisarg GPWér“cﬁ?PﬁH%‘Frﬂ}da“ﬁamsglrﬂﬂp (20) and a tube
section (5) boundi ngoaApdavitoRcafrdbwi th pagy sagaf(vhe mededixg endindg from sai d
hand grip (20)whe2fin said shutldre Ae.demiree Zcﬁﬁ'&ﬁuz"‘ﬂxctl@déné/ f@&ﬁbpé the

d q.b] gdd |
Cara covar (%) und) 8 Selgd By e I RGP R norelon Be BEECaRtele 1) 3 4 lier (2

and provi ded wTdiegtiop dd8i 56?%136‘&“&‘!‘?’% saa%a@éserg)a support (18)

oppesite said projection (18), said second surfacs (12} being formed
by an inner surface of a wall portion of said tubing (5) urged in a
flattened condition between said projection (1B) and said support

18 (18} if said bladder (2) is in inflated condition.

11. A device according to any one of the preceding claims,
further comprising a hand grip {20} and a tube section (5} bounding
a portion of said passage (4) and extending from said hand grip
(20).

20 12. A device according to any one of the preceding claims,
wherein said bladder (2) is made of plastic material, said cover (6)
is alsoc made of plastic matsrial, welded to said bladder (2) and
provided with at least one asration passage (19).
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