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WO 2004/ 031583 PCT/ DK2003/ 000653 1 A Conbi nation of a

Chanber and a Piston, a Punp, a Shock Absorber, a
waec@asshsser, a Motor and a Power Unit incorporBCT/DE2608800653

Conbi nati on. TECHNI CAL FI ELD 5 A pi ston-chanber

conbi nation conprising an el ongate chanber which is

bounded by an inner chanber Wall and conprising a

pi ston in said chanber to be sealingly novabl e
A Cogibataiioreof o Chanbbr aodh afiston, at Pungy sitShoelt Whsmbdri, p Jtraraduter,a Motor and

second .l ongi t udi pa sitions of said chanber, said
aPWéE‘E@rmC ‘iﬁ‘tﬁ@lt{é‘? lc;glg‘-%g’:%(lfnrons of d: fferent |

cross-sectional areas and different circunpherentia

| engths at the first and second | ongitudina
TECHNICAds FHEIdai d chanber and at | east substantially

continuously 10 different cross-sectional areas and

di f ffePiston-cBhmbeirgoRbination spmpravieg #n glongate ehamher athich is bounded by an
. i |_nal Lt1ons. between the first and secon . .
ey SRR o sBER o PR E PR el bl Bioe BB ENe rttve o s

chari@b@aat dtast Berwedn figdt ah@rgddnd dondiudPaSpdsitivis REisad dhamber, said chamber
than the cross-sectional area at the second

having cgass-seetipg of dilferpmti capss-seciional sireps and dibfeprt sirgignpherential lengths at the
C ' ' tl I for ai.ne .

o S50 ORISR ERE s A BP0 S0 ALRRI conimonsty

differantdcrogreationslr arosy mgl dlffesdni eakinipltedmpiniidab® andhtdpmedige longitudinal
15 inflatable to provide for different cross-sectional

posiippsshetwiern the Fiest andksesprd longitudingd pasitians dipgseqs; the grosssectional area at the
s | : ' ' Lent aor - 110 r A
APPSR 16 GRS ERHACRR 1APS0A ngitin
position,i sagl pisen r edraprisuey arDvEtEEr having wai ethspcaily alefdratable eontainer wall for
sealig sqniah ot RSBt SPRBR Yl S8 OGP RSine SFSLgall el Ommable and being
it A0yl A b o2 Ao U ORSS08) i o e i o
adagatcinowe shid/ different @omd-sediosd aays el tifferddd miropmpieoetsial lengths of said

val ve,. the Scl averand val ve dth Schr ader val ve. e
charpfiereiring e FelE TPBYEERR| Oft RSPISEN AelEEn i B apd seéond longitudinal

posifiofls thiER 8ai® tntdtB1REEIQSngithBRal RRfiond ¥R idRALIeged val ve
types have a spring-force operated valve core pin, and
may Ihiatiop evedbs byhichl eps essitingedt hiesvalives Whichi enfablat inflation of a certain

and defl ati on_of the ch . essi t he | ve
encleae?ievﬁme,nﬁglcp Bléese Me%gm%?@b%ﬁ/ga?%g&wbyﬁgamd valve and the
SchiRUESEWL ThEsehré it PF ithAtion 8 ¥Io§R GdmBerd@Se 8N tyres of vehicles. The last

activating pin or a 25 valve actuator. The first two
two rmaentionere vialvea bypes hyyses spring-foeceoqnerntadl vrive bere pimsandr maypbe opened by

aepfistigofafh £ St agadiion 3 le KB iR e S ore pin may be
donélSﬂB'\K/ éﬁﬁ}ual%ﬁdﬁﬁﬁ} By d§R¢0es of Aeflyddl Br bPAGARSINED & anl ivating pin or a

ION 30 This invention deals wth sol utions for )
valvefgetugion bihefireiftwe breatipnadg alyertynes mag e fopered bydhe preprwiy®f 2 fluid alone,

. I i avoid j.anmm b 0l S . .
ool g Sl L A RALIRED 8L S i, g i prsre may e
needdd t6dgstdsaiad pi. def or mabl e contai ner wall, and the wall

of an el ongate chanber during the WD 2004/ 031583

PCT/ DK2003/ 000653
BACKGROUND OF THE INVENTION

This invention deals with solutions for the problem of obtaining a friction force low

enough to at least avoid jamming between a piston, specifically a piston comprising a container

having an elastically deformable container wall, and the wall of an elongate chamber during the
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2 stroke, the chanber having different sizes of
cross-sectional area's in its longitudinal direction,
wapwaiosiseal |y those having different circunpheP@nDKad03/000653
l ength's, when the piston is sealingly novable
relative to said chanber. A pfoblemw th enbodi nents
of Figs. 6, 8 and 9 - 12 (incl.) of WO 00/70227 may be
stroke, {Haadhatdber RAVEAL BiffRht JsBBR of ctdi€s@Bhal Qfea's in its longitudinal direction,
cross-sections of the chanmber having cross-sections
specifically thdsef e mgndiffeientceirepmpherentiah lengihse svhen dhgpigign imgealingly movable
I ocgur Cfthe tbo high frictional forces of the material of
relativg L0 $4t £1251°%t he " pi st ons. These forces may mainly be
cr et sanibi WiE c@BSIHEES 0f Fig! 6! BamTat 12 #nfls) oOWO 0DF0227 may be
wal | "of the piston when the piston is noving froma ) )
that fhier piston ensyi jendinnthe spelent ¢ress-seetionk of dhea Aipanber having gresprsections with

... Di ggest cross-sectional ar S d [ i nal .
aittes R iy e "o BB od By By G kBB i o material of
the Wdlll STURPHISORN tThade fBicdEmiap NSy betreatbd Bp thelompgesfibmof thy material(s) of

of the current patent application show exanples of
the witlyef the ipistanovikan the piston i srovimenana Figt fansiteimal position in the chamber

havilgg(? ﬁ%rl%ii%g crgssgsg&{o%%lnfrrea itc{]a 24388 'lgr@ﬁ{i}ﬁ% I'P‘ggi?igﬁﬁl}eg {hg cross-sectional

dt rnternal” pressuré in
area 288 Whd Sirdufhphé@htiat @izt 4€ bmaller eBipsr s Jo@halg et théreurpérs tpatent application
and the wall of the chanber: jamm ng may occur. A .
shovt grapmles frligh &istiens) fpEces FItnOBHBYERHBINIORS 6PMpHidRgHH SONAIET 1N 2 NoD-

movﬁ%gc?{a}nikﬁiq/gﬁ o(afg\gfﬂ?ﬁp Sitedhl WhsuPinOe P2aber™id £&MHts in high contact

us nay ange their sealing
pressiagsedetwdeh Yhe piston and the vailllofithieathambér: janireing anayioecur.
menti oned problem far .Sing a container

i £ B BHIOEY BODIeEh Moy Reclhi SRABIEETIG Pf DSRES SHPTTIEE fgppiiner of WO

' b © i]R¢. AP in the solutions of
0o AENE 0y S o RR GPAIRG, A0 e slions
the edpfieahernt®ntdppblen fe msots conprong © comaintrawiik anagadtieally deformable .

pj ston ich ma alingly nove en_t he chanbers
wallithe 2 Pedh et B !Ig%rg%lipaﬁalrfealﬁé@@%m& e F JUPOrRLRFoblem.

the circunpherencial |ength of these cross-sections

is different. SUVMARY OF THE I NVENTION 25 In the first
OBIEEHtOF {HEEi INKBN'DIONe! ates to a conbi nation of a

pi ston and a chanber, wherein: the container is nmade )

t o Bbe ebist isdal jrgvid sombiabtians afch elsnibay end @gpiston which may sealingly

circunpherical Jlength in the stressfre n . .
o P Pt D e 7B S8 SR gy ieumpherencil
lengtl6F tRdsk CHIIRRRLiGML aiffetepgt h  of the inner chanber wall

of the container at said second | ongitudinal position.

30 In the present context, the cross-sections are

S DR THETREERRhRE! ar !y to the | ongi tudina

aoes trafrsyersar—d on). Preferably, the second

cr 0%? 'tﬁ‘eefﬁgt %Eﬁelct ahé ‘”i‘n\)eﬁtic%lsiéaof S %Ugfboﬁfﬁm%ﬁar? g%a?%istbﬂ €nd a chamber,
first Cross- sec¢tronal area. Tn certain situations,

whetdi® second cross-sectional area is approximtely 50%

of the WD 2004/ 031583 PCT/ DK2003/ OOOGS{F o . .
- the container 1s made to be elastically expandable and to have its circumpherical length in

the stressfree and undeformed state of its production size approximately the circumpherential length
of the inner chamber wall of the container at said second longitudinal position.

In the present context, the cross-sections are preferably taken perpendicularly to the
longitudinal axis (= transversal direction).

Preferably, the second cross-sectional area is 98-5%, such as 95-70% of the first cross-

sectional area. In certain situations, the second cross-sectional area is approximately 50% of the
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3 first cross-sectional area. A nunmber of different
technol ogi es may be used in order to realise this
w@vbiosiEs3 on.  These technol ogi es are descri bePCT/DKRV81000653

in relation to the subsequent, aspects of the

i nvention. 5 One such technoﬁogy is one wherein the

pi ston conprises a container conprising a defornable
ﬁmtéﬁ%ggﬁﬂhﬂfkﬁ,that situation, the deformable materi al

may be a urd or a mxture of fluids, such as water, o

st eamumbadbb diffpeent terhnalogienmay Te wsedwinemiler to walisg higr gombination.

st e P e S LS SFop BBE P eniesBlafbr e imenton
substantially inconpressible. 10 The defornmabl e
material may al so be spring-force operated devices, ..
s udneasuchptechnpiogy Thiusnet whersnthgi Pion nedPIIFEesa dj GPEIEAHISTE ecomprising a
to gr oVi da(f sealing to the wall of the chanber having
deforgapledpaieifal: cross-sectional area's and different

Ci MAUARNGLARL 8le difdBBble kbatdiM] Sndyebe HEuaLHi £ vdtutyyof fluids, such as
choosing the production si ze_aisst ress free, undeforned),
water bteaineandgorsgas, oraplonmx This mesteriab quiiamrtehereefo mayde compressible, such as

ci rcunpherenci al, | ength of, t : .
g5 of p GE BT, TORARN 2R AT 1gpabe 13l BreiRaly incompressivl.

chapedeforable iat@iaP 8¢l alsb begringnyvdertpetatedalevices, such as springs.

| ongi tudi nal position with a bigger circunpherenti al

l ength and to contract it when noving in the opposite

jrecti.on. d t.hi . achi ihdi 3

Trusythd 0 e R RSy R RRERE B BUE CREE 8ng different
crosstda&tional dre0f atd@ffeleandienmphyredtiabgivesg t he internal

pressure of the piston on (a) certain predeterm ned

| evel (s), which may be kept constant during the

str K?F]%&?H?J SIINLE b&r eNEbsin 1 IR‘IIS&alfcﬁ 1 siz€ i(ﬁﬁfééj B8 NGRlefRmed) of the

t he ence 1 n circunpliere ength of the cross
pistofi @pprioRisatel P BGuiGlertt he thepadsaimphdrencyal lengteof te smiallesb Exoss-sectional area
sealing at the cross section wth the s

Il est . .. o
of 1 GIoRT LT PEIE BRI ENO TP h SR Froaiod PReipyipel positon with a
bigg&%%cﬁ@ﬁ%%&ﬁfapﬁﬁétﬁéﬁ? BY Gl & Jvl?éﬁ%oxtiﬁé’}r{ﬁelg tbpﬁo@it@&}e@tiéh.

a sul e sea orce at 25 the snallest™ )

ci r auaphie hewyt beahchiesedy b providing cieang® kdeptsheerpinespgling force from the
. may be arrapged during the . stroke. This calls,for. a .
oo G e bbby g e Wi ¢ Bk on @ e
pred%\*%ﬁ‘ﬁngﬁafe%ltsz,! \g]ﬁ@ﬂ Fhay B KEF odstaR GutihDHhe strSRE A iestkd Mvel of a certain

en quite pressures may be used, there nust be a
size plepeidbidri the differdnee fin tdvicsmpherersial dength @f the cuess rigetipns, and on the

valve for inflation oses. ln the.case e .
possifiy e bebis oy BbaRoRpet S batf R AL uppterenil lengh 1
the (@ﬁ&@ﬁ&e‘m B%’e ai] B8 3PHBpride prREE R tOhigheo DRaRLSAltyble 8&ling force at
en the Cross-sectional area of the chanber changes,

the $rhallestotivmumnpbérentind lengtit, athare changy ofcthe myessurgygay b rprgnged during the

cross-section through the |ongitudinal \di ' .
o, 5 S b A0 ARGl il v
nonﬁﬁlz ok Eight, semichidtivi@] qeiert e prefsufl dndy Ieeesddtheleamest dt a possibility

t second ~ longi'tudinal direction, the first shape .
to keepythisepreishifee e by fusing & Walves & JARRLOR A9ER0sesy I e case when spring-force

opergtiea lgig\tfiizeosna're getaingV%)seg Qooétét%%él %%%rfsﬁ%,%aﬁ@@ﬂ&? 0632 neélessary.

When the cross-sectional area of the chamber changes, the volume of the container may
change. Thus, in a cross-section through the longitudinal direction of the chamber the container
may have a first shape at the first longitudinal direction and a second shape at the second

Jongitudinal direction, the first shape may be different from the second shape. In one situation, at



10

15

20

25

30

| east part when the deformable material is
conpressible and the first shape has an area being

wO 2009081583 han an area of the second shape. |n PEEDK2003/000653
situation, the overall volune, of the container
changes, whereby the fluid shoul d be conpr essi bl e.
Alternatively or optionally, the piston may conpri se

Jeast PRt wRRK HRSRForFRBR AN UobipdsHifleint ihd hikt SRPORAP Bea being larger
container, said enclosed space having a variable 5

than vip|ageaeof the sedoad shapendm that kiatiomethe wyPiel awluspraekthegpntamer changes,

t ak .or, rel ease fl ui en t.he def or mapl . .
whergfy s fhaf oGS e . "Rl GE ORISR Yy oy comprie an
encldsBe bt dhmehicdtig Ritht thatefati®rdong@lel Ysaidasicldsddasphe@ habing a variable

may result in that the pressure in the container

volume ki thet oamet, dhat teuercinged shecasmpp keke up| asgeleasadluihphers tg deformable
con%%ccglé?ngae% eV%?‘-}r{lg‘{- "B gha?i?éé b giebkcgﬁlgg Iotﬁné g%tallgy u%fﬂg? gutomatically

pressu Int I'S e vo

adjudtditfe. SN@hP SRl FPREEhOPsIAe: Malid Qshtaided réhahs constattduring ehe stroke.
overall 10 pressure or maxjinmun m ni_nmum pressure of
t heAbonthgienelpseahspacganay] QEmEEe 2 wprde-ipsed Piiqno JOis spHag gay define the

: v . . .
presqife ML AR T hufle bt 5 endiNde SR 0 be RAGLE T ek BRRRCr, the overal
pressugd @trma)ﬁﬁmtdﬂmf firﬁl 1 n%tprmﬁbh OS?ﬂ copamer iﬁl@y bg alter¢che
pressure o uid in the. first encl osed space
r el Bhently enslosest acs apfiyidepania @ gﬁoﬁneﬁdesfg@oeng’gg%leﬁpaw’ the spaces
[ .
forttbf Corhftine HEM: (ORI dHie BP ke HrtBhANEE sfackso Bt he pressure of
fluidais the fifst Sadiosed apaceahayerelate oths ipodseurp i dwusecomdr eqplosed space. The last
t he container dye to | eakage e..g. fhrough_ the wall of
mentigned SPAcE maydie bgeee.ga %wg%tg o )% V-ra.fs(ﬁ %rp?eaqpﬁ%:fm gﬂénon valve, such as a
e S
Schri®g QAfe Rﬁ%déﬁgﬁ pasae &by U@ cbhgindedicdboNehkapEans thrgﬁg% the wall of

i ning y be apair of pistons, one in eac .
the emtdims edays padalandddebyl édflatiom @f rtke necond yentlesed dspptee through the defining

defjn he pressure in the first encl osed ace and

ey, T et BPRBITE; 4 Caidt SRRt SRS CHERLRece
dur iig dehfing thAKE maliPRRNSied Bl M éﬁéssﬁ}é @ fdrfRst edBlosed space and
l evel in the container may be defined by the defining

in theeamtzinee ay least byawially conitat dusye e siwkesHawpvasheny kind of pressure

-the wal | .of the coptai her expapds when the piston .
level,igyfhe Roptaiicr e 4 Georal ey GEET DR M uaCE: & RS gise may be
neces@QRG wheel iRalvald Fi the @bnthinat edpafisCRRéEe HEBR nddV@4 @ such a big cross-

conitact pressure at the présent pressure val ue may

sectipead anea atdbe First dongitudinal ogigien that fhei epntacharga god/prpBemact pressure at the

seal i ng. definin neans be ir . IS .
pest ekl BT et B RS AR B B Bl s S e v
meaREmaP bef paat 6CpikOne @Blih @hdh dHeRSELEHac. EMR] secG@ értRkedAspace may be

pressure rai se may be communi cated to the first

inflagadcloos eertaip psessura detahe s St &i Preysureqedssi may R copmaynicated to the first
that th £ i ]
enclgsr?g |SB%°g§a“\égt§g EntRine I;%s qrrtgr%?g&? Eha?'ﬁge (um:ﬁ.%e %()Eﬁlée %rfr(gfgﬁg% and thus the

ce nay ger as we

secoBl@ Bha@ved sfite Ena§ . betorb®biRdrak inell. This ndaybesdchievaliel @ g. a combination of
chanber (the second enclosed space) with different, o
a pigipy g8d echamber(the seeend quplosedespags) SWigh diffsgent £ross-seciigpal area’s i the
. dr ' Pressure managenent of
plSt(?lhrgapl %sgdrﬁ;%&g?m%gﬁ%cgﬂeg%%&g%ﬁg% by relating the
pr ePadstige afanfdeniedt of the p@nansl dsebe sghdeved by trélatinpethe pressure of fluid
) ressure of fluid in the chanber. B rovi di ng. .nmeans )
in tecnclgard TPRprgWith ke RrsFsUFReOLofud i i R BR \ﬁsvp%regldmg means for defining

the %o‘flﬂﬁy Bt ﬁ@%b&%eﬁﬂgﬁ%gkgﬁrn@@%gﬁ? with fheldBhRbER I s midi€r, the pressure of

Fressure o ont al ner nay be'varled in
the defet@fable@onfainar mag bs wirficahih @rdee &0 obtgin aFortatdx seapihg , Foa example, a simple
sinpl e
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WO 2004/ 031583 PCT/ DK2003/ 000653 5 manner woul d be to
have the defining neans adapted to define the pressure
w0 poottloz15encl osed space to rai se when the cont BETIBK2008/000653

nmoving fromthe second | ongitudinal position to the

first |ongitudinal position5 In this situation, a

sinpl e piston between the two pressures nay be

' ' 4 14 e brtlosed space to

manoff GUYEBE 1 hlp BERTPR medl adsBAT, Attactye PREVTS My e piosed spec
raise pihsh tie compinbefis mevimgyfrone et seorndolengibuinal pesifieretpsilie digst longitudinal

_in that the chanber in ich the piston transl ates .
positiga. Inythig é],t‘l.lartﬁnt ﬁéur@iwstﬁﬁ#%@{ﬁe%?@t%@ DFESSHres W,zo&pr%\flded (in order to
not lég:gf%ngfﬁgﬁ% ﬁ‘lﬁﬁ'ir?ﬂle dBfSNbIE Bonthih&h 1S transportable

romthe piston rod into the container may )
al do facththegese toffiehiy pistomemay d¢fine atyerefation dgiveeen the prsSsures in that the

ontainer. 10 It may, be possible that the pi
chamfyg gyl (e R e D R TaS, S el g U it Shamber o the
COmt%aﬁgﬁ)_rmunicate with a valve for inflation. Wien the

pi ston does not have an inflation valve, the fluid

mayA llevino whizhrisgahspertalde dirpaslyrfaem thepiston 1o dnigdhe cgtainer may also
the container. A step iLn.the .npunting process mnay
cmm%%@%V@BmFﬁgﬁ%fW@pyﬁﬁﬁﬁgl%?c?ﬁ?n%bntainer is

permanently cl osed, after having 15 put the fluid in
the volume of the piston, and after having been
poslt miayrhecpossible et Srecpisten degsgiot Bayhan compmpanicate (rlospd system) or does

chanber.. The .obt ai,napl e ' . i st flation valve
have Qg SemEugicat vy zbgaé}/eb%r i??iya%%)%.fwgl)én g‘lfe gﬁl?ﬁﬁlﬁ ?ge%frf%g%g%ym inflation valve,
the id R4 bé QO Pefieablel fok it niagerah @f fthowallhef fhier sintaihens @d siep in the

chanbeér. Wien the piston does have an jnflatio valge )
mounting Pwedebs Ay thew be it herlumagT e corifiRgls PeRaREnygosed, after baving

o i R A g5 AR o S0 o o
positit &Tthé tha@ites STHeeobsnHbieveldcitl ©f ditepiso suayedepérel on the possibility for a

conmbi nati on and/ or when the chanber is the sour .
big (R B0 WIAPH! G0 IEh WSR3 Dt QETNGHEER: figen te pision docs

Wi_t. J ' Thi .
nave YR RSB vai 0 fe AR FRY oelfipgbRObr R,
a V@hy Eontdihd? aysiy inflated by aepresper satied whathyis coopeisedTinghe piston. Or
Schrader valve has a spring hiased val ve re pin_.an .
an cplegibeesHB SEHBRNEKS B1C PHETH A CORRTAon: H G Whgh hesghguber is the
sourﬁelo bsdth. NG s%futi%lééj g8y {AWVcbRRRHR A witht the8BYiston. This valve may

wever al so 5> anot her valve type, e.g. a check )
prefotably e mhiflgtionoveled, rtest andghibderi valveaoeth géneslgh valve with a spring force

T A —
of ﬂle?ﬂ}{g%%ﬁﬂéqh Ry npigtgﬁ,t ahdi AN HAR SEeRlidNBap flowt Afouph St ENmaPBowever also be
0 g

e spri i'ased piston, froma pressure source,
anotRergyalvanypex ter aghecgrvelysur e source or e.g. an internal

pressure container.. O&/E‘En he encl osed s | Scving .

di vi HECHBNR Wy}ef ‘f]ﬁit? and é’@oeﬁlgl% %egiiﬁp %ee‘%ﬁ%g at\ﬂtl:ees,pntnﬁ biased tuning
pistdnn@ef“ftés% a SRYk PavAONR Mkl MndyhBove Raeier loagitidial ducts in the bearing of

pressure source, as the second encl osed space nay
the yistomirdal of the spring biased piston, from a pressure source, €.g. an ex ernal pressure source
or e.g. an internal pressure container.

When the enclosed space is divided up into a first and second enclosed space, the inflation

may be done with the chamber as the pressure source, as the second enclosed space may prohibit

inflation through it to the first enclosed space. The chamber may have an inlet valve in the foot of

the chamber. For inflation of the container an inflation valve, e.g. a valve with a spring-force
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inflation through it to the first encl osed space. The
chanber may have an inlet valve in the foot of the
W@ b@abzrsss For inflation of the container an i nPCEDKIW3/000653

valve, e.g. a valve with a spring-force WO 2004/ 031583
PCT/ DK2003/ 000653 6 oper at ed val ve core such as a

Schrader valve may be used, together with an actuator.

oper% }%\%ﬁ%r@ﬁme\%g #ﬁl‘é&@ﬁhﬁ% ﬁéﬂ@ﬁ&@r@gaﬁeﬁﬁm actuator. This may be

570, or a valve acCtuator according
an adhOatlﬂéﬂ;ﬁﬂ/aB@ﬁdiﬁg oo WIS B/ 10903 MSNOTW#?éaﬂemparvab‘ﬁ acyator according to

rds th wh |
wosk BT K HORE 245 offe o5 BB TE Bt oA BEy RS tilyffmber when
closu]isé; %@qgt?\ﬁhﬁ% Bink PRm Hl@%bf)\% &Rd WOURRA Bfve the advantage that the force

operated valve core is so |ow, that
to openfthatspm[g forop dyeratek vilye domds Isg law, thah ieflatign opasr be eepily done by 2

mampﬁy d)@era act X 2&}0 ' g@:['od @g d%l r{ﬁ%\#gr:fat% &xg \Aaﬂgé/ednfﬁg qfo}cg ®f a normal

com ﬁg&@ure |n t he chanber is higher than the pressure in
e piston, the piston nmay be infl ated aut omati Ca”¥h
10 Vihem merwommreagqurmgbmd@mbﬁr isHdiglen dpaseibe psespusgdp the piston, the
t han th res ur the piston than it 1is necessary
Pmm?&”@ﬁ? (ﬁwg a]'E’ressure by e.g. tenporary closing
t hewgufh hﬁtwé’rﬁin‘g%)résﬁu&hﬁtﬁe%hm@ér it M@ver clanhe presithein thépiston than it
valve is e.g. Schrader val ve which nmay be opened by
is nepassATS tcocbbtan\adngl@r PEeSTURIPY - gat@@moaiﬁrﬁ @10{5161% e @A the foot of the
chlev I
chzm'g)f:r SWE{B% vebv ﬁgéycc adgra%% Ig?y?'g% txﬁlelaeb pia}{:egﬁs of a valve
actudd6it a\’éf!@@rﬂu%h@ wel 9526000 Uﬂﬁ@fnajilbd ab]ileveddfyecmatmgcﬁ bypiass b5Sthe form of a
val ve ypass nmay be openened (the Schrader valve
'%ﬁ'ﬁ?e pin of the

channelyby rcenimChng:Ihé §b@ybeaﬁad tlespisg bebysen CWVS@éWaWéP%

op and na
P55 0 T B A L e AN B o coss (o
Schrid@ balvk Y- @enbahdan@}eaahccommlﬂiedlbg & glrmmmgalﬂe pisted. Ahe movement of

axl e by an operator froman inactiv osition to

this pistonviaay b8 iamangedamaniplly & &ep¥% 4. pepgl, sz atoutd an axle by an
& Ak UAteOYersal T hhPhiSS be achieved b

Oper%t%% ﬁ}e{f arqlesu Utvggjp Séoﬁzegiaﬁbggﬁe%% ll} r emante |err1sat he c}aan‘o Ve Y
othe? Qmeamlhm afi Aeuatont iaitiaed . byOhie aksulingf & Ipeespure datasunyingaldin the chamber -

pressure in the container may be achi eved nmanually -
and/@h@e‘:@%ﬂ%ft or being informed by a pressure gauge e.qg.

Uit hBQoRLRSS Wa§ BeNachieR€d manually - the

cont a%ﬁ%‘geﬁiemﬁe&&eﬁrﬁn e achi evedoaut omat ?cal ly, e.q. a
operhyr deing famesdvtal a/presure grmge org aimmometer ethichrie eeagising the pressure in

t he f|UId when 't he re%ssure of the fluid exce ds

the ‘i?é‘??i‘% Brax alsg be aghipved, uiomaicalys 6-8, Y 2eleRss vg d" %he Gpntainer which
rele%@sr %f@&/ﬁ& @p ?Eeﬁ&ﬁg of AR MM EftebdsABE Makitfint PREVIE] set. It may also be

e pressure source above the valve actuator
achiededrbyt 1 eprimgefoa rogelated@ag svhachcdeses ithe Cﬁla@nftﬂéto@? tHerfagssure source above
pressure va

i BHES S S8 BRLAR B0 L DBl ppgr v, A

soluﬂHﬁ {sGhat W2 \eBmPhrablB @oRAS B he TloRalE BF 6f theasils &are Tof the chamber -
e necessary in the container, which my -steer

a prassumanensmmﬁnﬂmss be @pc@sﬁang inaihel CONEIEPT g‘fftl%mbxl ﬁtﬁgrsﬂb@cmtor which is
opeltggggnacg | %)/s?mga&lt %%a?sg of e Vafte agtuatgr ngo%%gzt@qgé §§‘/2&)O§ of &. g. a Schrader

valve of the container at a pre-determined pressure value.

The above mentioned solutions are applicable too to any pistons comprising a container,
incl. those shown in WO 00/65235 and WO 00/70227.

One such technology is one wherein the piston comprises a container comprising an
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30 valve of the container at a pre-determ ned pressure
val ue. The above nentioned solutions are applicable
WO o@4081580y pi stons conprising a contai ner, iPCI/DK2003/000653

t hose shown in WD 00/ 65235 and WD 00/ 70227. One such
technol ogy is one wherein the piston conprises a
cont ai ner conprising an WO 2004/ 031583
: ﬁﬁﬁﬁﬁgﬁ el astically deformabl e contai ner

dmméﬁg pansion or %%ntractlon of the container wall
whiEstpansion o ¢dnarh@inimf thdweowtmngmlgwmplzes uﬁtlatqdhlé' the changing size of

circ rrpherentla | engt f a cross
the cirepp 91 qu%tb ﬁﬁrcg ‘ié’?lﬂ]i‘ g}aé( ﬁwﬁb oqs Caerseqfﬂrcement which

fOI?Ceg\@lllé v&@fl 3fBe %Bﬂtﬁﬁbﬁﬁf ekn@> Rttt 160N dirAdkions) Bherefore, no surplus
di mensions. Therefore, no surplus 5 material between

matetidl detvadeh trefwallhef thoennédines and fhe wallcofibg ¢hasber Wal remamber

. . W t hst andi n flue
Wit EEHised® St PREV By B LSt A pepp i R ific the contact
1engtﬁ %B@ﬁ&dmaheéﬂ&khm@ MG hleeliteakiorst bRtchbosig) aﬁﬁMalﬂb geinfiecement. The
by choosin sui tabl e reinforcenent. The
remfcvmemérm o6 érvewall of the eapiaizet may be liad/ob e bGPt Regjtioged in the wall of the
and/or may be not positioned in the wall of the
contaiit aj ner. 10 A reinforcement in the wall of the

CONA 3tiRfircdiRYit REh8R@R o fiheconeider Inty rBetieddealf a thxmmtebel It may be
one |l ayer, but preferably at |east two |ayers whic

one leyass butepaefhrablyas ﬂeaststa/wlws whish &SR RS QSRR O ythe Egnforcement may

easier tq npu r fferent
v 587 g Y o 8550t e 36 HEER byt oy ncitren
layer§ |cRsséll o tecte st Qlﬁdlﬂﬁeadt hexyt e madks ofvay elamclmeltermlf Thﬂ layers may be

elastic material, The | ayers may be vu] cani {ﬁ" b
vulcanizgd wmn@&ew yers| ofselastic rarigigla P, - gubery e\maﬁm s its
prodg&g)gts%t ?Ib Xy H‘% el:#s{l ﬁﬂa%e ?fi H%L\ivaﬁg bzlg iR ﬂﬁpﬁeuﬁ&lc&n&ﬁ% stress free
and ﬁrﬁlefﬁrmé@.emsqﬂhsmso&he egisfofced Wallaxﬁdletmd‘efmr neains that the distance between .

Ex [ f th I nf d I f th
e e BB 55 e P ST G oo s

stltc%&«% Gl @he Y REGATR:. e%@ilu@%fttﬁéewilhf)ieﬁg%oﬁ%iﬁ&rtg ihe wall of the
e con raction makes the stitch size smaller as

chaithee nidyr eneltabiisiet rbgrcpressﬁimng &wl ¢antpif to hecewainl progsuteh dlereby will the
container to t he

tesgs e arrutich TpTaai st g S bAEeaPra e Yo Bt dggira e comtact of
o PIRGR oS TR b 0SS tomupan Lt vy it
conthit fenjgthr witlrhecdthetoodarge,candaioids bie mg/ajanm;ﬂg t he cont ai ner

P Bt AR e et R 0 DR Gy ventave

th1re4dar x@a{?lgloﬁ\b? 'rliéswﬂb’oﬂ thabodtAN¥H M bé\ndsté by €lletching the bended loops of
reln enent may be e.g. nade of an el astic thread

the lanittihgs. Bleatitichal logphmayi ditome hask dadfs uiiRforegdarass sihenfhe wall of the
the wall of the container may be made by stretching

contRigr 40BHAAY | oops of 25 the knittings. The stretched

| OOWteW r8RGRFRehERly bOplotifced el lﬁbﬂmﬁoﬁ lhﬁé evheéfeahe tvbeen or knitted
wall of the container contracts. A text

textlieeremfomcmﬁlmiﬂy By qwéncaﬂrowﬁwedwg rlaﬁrSp%%la%lﬁ Bpferialy QVithin the smallest

cylmvgzer a %ar 1s pos1t1one on whlcrfl caps(:3 gre being held in a sequence top-down-top-down etc. and

these may move on that bar. At the end of the line an vulcanisation oven is being held. The inside
of the oven may have the size and the form of the container in a stressfree and underformed state.
The part of the cylinders being inside the oven is being cut on length, two caps being positioned

within the cylinders at both ends, and being kept there. The oven is closed, and steam of over
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textile reinforcenent lay as a cylinder within two
| ayers of elastic material. Wthin the small est
W@ 00408583 a bar i s positioned on which caps areChBKa@3/000653
held in a sequence top-down-top-down etc. and 30 these
may nove on that bar. At the &nd of the line an
vul cani sati on oven is being held. The inside of the
0 t $h ZBraNshpk e 1-2in@ks fReoveanhai Bebpened and the
100 ?%ﬁgh@%%%}ﬁ%eg@n? unger%gr med state. The arafyI of d
readyt predweyd covdene vedli with the $wa eaptstvelcanissd inghab aiah gEJCQI
lL.ength, two caps Qein ositi,oned wthin th .
lead 1 Ohler @l Grgoon Tetraday Fhee BB age RUBt T b Hing g tgpplting, and all
ir q, ;&:P} SicBaMiRd, 1oM8Y adpe B84 1HR3b3B e more than one oven on the
endlﬂlg%ﬁ'ﬁ%%?gog 0 0%53 8 1000C %nd hi gh pressure is put
produation Lif¢ #selfapginpthe tnsportilenditine asibe puleanisatign Wae.opened

and_the . ready ptoduced contajner wall wth t .
capRrodte e T RO Ml i cipetht b e e similar. The

reinfOlcB FiBSs mhe§ask poiBe@fbyt d18. Midcaam nfaldiny), intlhes asseAyling socket or by
no

re than one oven, e.g. rotating or translating, and )
cuttireg] 4 striapdivhighaheredfsr énbetng prihat hatlo godst oniy asserpbling pockefy Both options

al so be possib t Q_have . QN :
iy G500 RSB 5k ol P o AR08 RS i e sbove
mentfhed Bes &P Akl rditfoRembtitoduct i on of the fiber

reinforced wall of the container nay be done simlar.

The reinforced fibers may be produced by e.g.

injactiaon moul di ng. incl S ' . y ;

cut T P08 Py, 4 aBu? MEnkBp SARAEE, GhpPYatso comprise
reinfBRERe TS Mhthass asbpdsipnsd ok die. waBy tehg. cpplumtity ofrelystic arms, which

easily series produced. For the rest will the . h
may proBe¥ tobrbepingaeble, sennseiad dgebesvall of the)conpgye Whep inflatable, the

. nt i d..one ' t i ' .duk R&th .

reindfERpb R TR ST Sr Gl P deBFoa o B O AL COTRAG AR the pressure
in theBYan®egO0 conprise reinforcenment neans whi ch are not

positioned in the wall, e.qg.. aﬂfl urglétb%/ of .elastic

ar mADOtPF QoD el reBHOTRBMCTH Shtside en‘f‘"l‘l. PIIBf OB Hnect ed

to gﬂlgﬂﬁéec?gl; B G e REEAL BRE relawﬂg@o b REhBhARINGT atpionland a chamber,

rei nforceneént functions also to imt the deformtion
wheRin:t he wal |l of the container due to the pressure, in

t he. chanber. Anot he{1 ol%té':hon i s.a rei.nforcement outside
the chprabegelefingsranielpngels chanbes havipg a dgpgrudiBal &8, of t he

| NVRALLQL, | ' ¢ Qi Mt laQBcA 18ngRiugin@Nposition to a

andﬁ% ﬂé%ghn%e}rlg%v lg% g%ﬂrtlleg%rﬁ?eﬁg chanber ade%i nes ggﬂrll1 "position. £o
first longigdinel pds@tisher havi ng a | ongi tudi nal axis, the

pi ston _bejing nmpvable in th hanber at |least from a .
- CectRcePahG BT Spuil rORRRE o vl Abingied S of te inver
charR9s iall BRewdel reGila AR keddB Idgitading Ipastibgal | y def or mabl e

I nner wa along at |least part of the inner chanper .
- wal thehmberhaying, ftia st lengitudinabpepitionrfhreafdvheay the piston is positioned at

positions, 25 - the chanber havi a fi: "
T I e ——
the F&SA bd ﬁdlﬁﬁ!)n@& at thitdosiB68, 4 be@Bnd 8rokd-geblioral 288, the Girdt @AGk-sectional area
e

rea thereof and, at a second | ongitudinal position )
being Hegeahamthersecond cross-sectional area, the change in cross-section of the chamber being

tlergg use the minutes

at least substantially continuous between the first and second longitudinal positions when the piston

is moved between the first and second longitudinal positions.

Thus, alternatively to the combinations where the piston adapts to the cross-sectional

changes of the chamber, this aspect relates to a chamber having adapting capabilities.



10

15

20

25

30

the piston is positioned at that position, a second
cross-sectional area, the first cross-sectional area
wheing3lsey ger than the second cross-sectional BCERK2000600653

change in cross-section of the chanber being at |east
substantially conti nuous between the first and second
| ongi tudi nal positions when the piston 30 is noved
betNﬁﬁfgr] isfoRt st $dktaalallp @otnipRRsible material - or
Thus, a 2@% F?@gPépg%ﬁﬁﬁgag%%%Pﬁgtions mhgre the _

a compbisbtiom mey e snade afitbe edaptiog shamberad anciapiies pisont-hwch as a piston

er, .this asgect relates to a chanber having

chanber,
accoine P the AbO¥H AWt i es. WD 2004/ 031583
PCTH I3/ HOPRRA hal, BT atba! sedtiont Aiéhghthe Idnaitidal BRisEeape tapering
of an at lTeast substantially inconpressible material -
in a directien fromiso thet secomdrengitydinplepgsitions. t he adapt i hg chanber
and an adapting piston - such as a piston according
to the above aspects. Preferably, the piston has, in a
Cr 08 r&B%éd MAnk O Brok{dehel @Ndbbiiidi hambeis & hate feapember comprise:
tapering 5 in a direction fromto the second
- | ongyi ouieli supporpiess stricays enclosipgdbeinpadvatbdier of

pr ovi.di n adapti er | v, r

-+ Conp gy PEIRE AE BE IRl Sy by, SRR el
inner wall and a fluid held by a space defined by the
outer supporting structure and the jinner wall

. .10 In .
In thataengesnie choiehef Bpdise embrpalion of fluyls apabhelp fpgHngpthe properties of
| uj ds I fini i :
the chhela iR 1R Sulitehlea e B RERARE BBR 4P el e forgp reauired et
pi stipyetagother hspa&, tHeenfearioe releeior # dombinationl of a/piston and a chamber,
anot her aspect, the invention relates to a conbi nation
whegf: g pi ston and a chanber, wherein: 15 the chanber
defi nes an el ongate chanber having a | ongitudi nal
axis, - the chanber having, at a first |ongitudinal
the dhedbér definésh@rebmigateabimbes thaving 8 dergéudindraals, shape and
area thereof and, at a second | ongitudinal position
t hereof, a second cross-sectional shape and 20 area,
. thegfd Jhﬁﬁg&r Haﬁlﬁlés, Sehi alonsilRRG1 BEdifich efebe £ Rkst fcFdBkectional shape.
t he second cros -sectlonaP shape, the, change in )
and areasiserad aind oatal sestraiplengifudithbpasitamirberebfeiarsgeaad dresgsectional shape and .

areaisgt%;tiﬁfasg Eflrﬁgsgcgggﬂq nuoggmgte erg‘;{sfrgﬁ %lfg: s%ggnggcggfsgsggfoggl shape, the
chan%g %’Erois%c—%{icgnai Ghapl &f MLGRMBELChdif atOfkast BbsRRMIBElonARAs between the

ving fromthe “first to the second | ongitudina
firstpod beconhlongitudiel pbstdper . 25 This very interesting

- oSS e T S g b A L P b BAER e oovin from e
first 96 MR EH Snebthdis M HoGkieN 6£tha tRhritee. ar ea thereof. Al so,

changi ng

This very interesting aspect is based on the fact that different shapes of e.g. a geometrical
figure have varying relations between the circumference and the area thereof. Also, changing
between two shapes may take place in a continuous manner so that the chamber may have one
cross-sectional shape at one longitudinal position thereof and another at a second longitudinal
position while maintaining the preferred smooth variations of the surface in the chamber.

In the present context, the shape of a cross-section is the overall shape thereof - notwith-
standing the size thereof. Two circles have the same shape even though one has a diameter different

from that of the other.
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bet ween two shapes may take place in a continuous
manner so that the chanber nmay have one

wee@sm3sexti onal shape at one | ongitudi nal posPCT/DK2003/000653
t hereof and another at a secggp | ongi tudi nal 30
position while maintaining t preferred snooth
variations of the surface in the chanber. In the

pr ePFeTéralﬁ nlh@ l‘i}st ciBEseshidaBared istht (aSDTs Ssieh hi0lBast S %, peeferably at least
overal | hereof - notwth- standlng t he size

10 %, eshess fat 1exm0%,rmefeeb}yaat deasthd0 %asveh amaipleast A%, prrderaply at least 50%,

st OB RTBE e S5 ST, Ry MG AP, s ks

95‘7f1|afg§f theh ARSesma ipadctioiarehs at | east 2 % such at
least 5 % preferably at |east 10% such as at

| eas
200/Jn p pesferresiotpbagimens athe fgﬁ%m%ﬁeqﬁloa%l shep léaéiea%@%stanuaﬂy circular
r ef erabl y at u t t
S?eg}_ s%cogfi L%ngsgzé{actggﬁ ;ha u%ﬂel at% llllcglza;st ‘%g a ﬁrst dimension
bemgtat laasy, sﬁ&h %6 atSlezh 3 aprefeadatsy at Eﬁst%ﬂuaege dintension 1ahen angle to the first
second cross-sectional area. 5 In a preferred
dimensioadi ment, the first cross-sectional shape is at
| eagt S4R té)} }-r@!i leX1b8ﬂ1frféH Ghe £ LrREL bﬂaltsjﬂ%)esfécé? Néhst substantially
CrosSs-secti shape 1s élongate, such as oval,
cucxil@(VéhﬂgwI@réﬂlrﬂSd sedd)miemsSQsectldme] sigpcatoﬂlpm;sﬂ w29 os ke aisleast substantially
| east ]gr eferably at least 4 tinmes a dinension at an
elongggy| S@@@ heshaped tPartdli nensi on. 1n anot her preferred
{ @Al pPReE 4 i circum f th
| ea??ﬁ Ergt an‘{}gsasls &ﬁ)‘hlag t%f?{:sﬁ Qi \/Hg’er B, 4 $irdcircumference of the
chargles G8D- 2096 ssusk at Sj}mw%smmabrkpa@}ﬂ 1@ escht a09%105praferably 98-102% of

s o L B b B i i

! Skris€ Wheh ARG Qo Qéal bAnst a wall h
b B7Gh 4 tﬁg%%&&‘l)%%ﬁ/qﬁgﬂgﬁs fé%a&ss s L MR 10 Bétnst a wall having
varyi M@mlwaimea@t}@&‘ad:@&t ﬂpﬁr@h]mgammynga;hmﬂd Gotfprogide a sufficient sealing
second cj.rcunference.of the cha

and 08 s SLTPENPS T e SO BB SHEPPB D EURIF A GPPadiegh, e crcumference
chaﬁs BAYRSE b AAUBNBIKAIIRY MaP 86 BontFIIED LIS cAIRY. l?kéfeﬁafbly, the first and

en attenpting to seal against a wall having varying
secohil mmanfarmcediwe atdeasheubftanttally hdentiedh so Setthi sepling mefarial is only bent and
bot h. vide a sufficient sealing and change
not ?tf%%agme?@'i caf“fg €S- is the situation in the

pr ef Qe R@vayas B Rhferehfemay bE detired &G RngeCdligh@e thitlvhen bending or
to a small degree the sealing_may be controlled nor e
defcnfmlg y Se@mgfreatgnﬂlye gt ebenilingt willnefiuses e pie thereof to be compressed and

e are t
fctrelt%gé g(yﬁr eélrr?cfs F rg%g% I%%/ @etéiﬁefl gﬁégé q‘% d gl?émrff&ence at least
clos§tt6 #heReich e s@zﬂiﬁgﬁmﬁéﬁaﬂ woaldtaut@ghiedly Mhdésehat i vel y,
the circunference nmay be desired to change_sli ghtl

t hatOngHEpe %f@sipmgvleﬁh mgie be Hpadrg this &pglof cgmkipken. 4 © the 'one comprising

a p]é%)ﬂ_pcrogg)ggla gef ano er g??g?‘gﬁ gﬁta%‘/gle Bﬁyfbet é‘laskﬁ@aﬂy or non-elastically

deféigmbleeth tR REOWY ehet WEll d€she eshtsinapBayvbert ‘ahlle moving in the chamber.
circunference at |least close to that which the
Elastieallyi rdgfarmellei spntaigers dWéﬂ}t éwﬁqd@aqlqry sizgh gpgrimagely (fhg size of the

c1rc¥n¥1 erQlc a?'le%gﬁﬁof L8 o al é(ﬁs?]tbdn oft ik $hiiB&E, Rlving a reinforcement

A&t on: e one
type Wthh allows contraction with h1gh fnctional forces may also be used in this type of

combination, and may be specifically with high velocities of the piston.
Elastically deformable containers with a production size approximately the size of the

circumpherencial length of the second longitudinal position of the chamber, having a reinforcement
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a piston conprising a defornmable container. The

container may be elastically or non-elastically
waledoanseskd e. | n the |ast way the wall of the chCl/aKo@s/000653

may bent while nmoving in the ¢chanber. Elastically

def ormabl e containers with a lgr oduction size

approximately the size of the circunpherencial |ength

type %ﬁ’ He\@inf Whish all RROpdrid f A walDSH thi @Bntdibert & iph@fiBRAt distances from the

aving a reinforcement 30 type which allows
centrabaniy efthé cdrambiet tn shioggituiditiat etossrrgtticng  deeschamperay, alge be used.
used in this type of conbination, and nay be
specifically with high velocities of the piston.
El agtid gadrlivat d6pRamg Rh grob® Whaieges SonMitdtiod iPseealustel offthe piston and the
size approximately the size of the circunpherenci al )
chanthengtay befstatipreary e g dthss graving nef bogbBiay ibe Aueyng. Hdus has no impact on
hanber vi ng..a_keinforcement WO 2004/ 031583
ﬂlefﬁ’@%f’%%@ %ﬁﬁ%glgamfl type of the skin which allows
par e plstonh@ayvaksd shde bV aadnfemian@iid haektogatlivhll eThe internal wall may
di stances fromthe central axis of the chanmber in a

have aotapgrtfonn. rdhiledhe exersalovalbis cpindiigd. chanber may al so be
use | t 1S, cCl t . i f & bp i that it
45 bl 1o L8y By HBAE A, S0 58 SRS fmocs in ot
prinEHBMBekse Y a Beves hainhendprovadidg th edditibrat naondr g tailogng translation of a
both may be noving. This has no i

[ ct on the . .
pistonytacthe &oree AygIed/faken EBnd sk B atcpliang; o R cHRsyseqtigp may be varied

along lr%féeg ?eggﬁﬁe(\;/\f/a @F ch%ﬁ;ﬁe[rniﬂl ord&%o3fa 11{11@ roatbindAbd -for:]_%)%ciﬁc purposes and/or

have a tape orm whilet
forcéx Oae patpoveds o poviylai pudipi forbse tyavemed dnteenppers pr emptthat nevertheless

combi nati on may be used for nunher .of purposes in.
shod ¢ 2ble 10 FUOVHS APty Presseel B SIAIRRLI PrRABGH improved pump

oM EH ?djfﬂﬁ ihé ARAordBRAINE] tRfpetdh! ey Mvide at which position of the
myﬁea%g%éta?oc}ﬁ@% a %i st 8?1 to the fpc?r ce rgq%}igr ed/ t aken P
pistatp- antinhdretyt provifiea ahaaties wathe softatideross-sesigrngbared/graperay

be Vahed  2hons LG Lendlh,gh e, Shamber LSt i e wutap

woul E&Efind WRaRIMBRS 4 Serfah HoBY (BReR wlRPrel@ife. YHS, W actuator may be
wonen or teenagers - a punp that nevertheless should

providedabheze the anawnt dé flaidcetreduced mite tepbambemwillprovide differing translation

situation, .an ergononm cally iLpproved pu 15 ma .

of it SepesieR B ARG LA of B EB G ¢ e TpERRE of g i
pr o) dgeratmavihihe BEShd Ipordf the Nelatil pbéifons aNthd Iiest eyl the second
provide a chanber with a suitable cross-sectional

longindiaglsprajtions Apbthecrangenat of vy yalves eermpeed b theqchgmber may provide

pun}fyg,[ 1@8‘}9?82 %g%(wg{k%,s %Ogﬁépé%rf%ﬁ ettg.h %% trdg‘l?grr]grg ﬁbgegﬁur%\?}g#rg%ciﬂsﬁcs and different
forcdRHdrekt&Raed.re. Al so, an actuator may be provided

where the anmount of fluid introduced into the chanber
will provide differing translation 20 of the piston

dependi ng. on,t he act ual it t [.St i,0%:
P S PR SRR 08) el RS, B o 2o ave besn
des@ibed he eﬂin‘gilé%rto tehRed B @iktbl pupps | THiohswekr tivald hotdimiatie coverage of
on

_the sec | ongi tudi nal positions and the ar rangerren%
this gaveatign {cathe ssidcaprhieatioroas b mapdechaityethe nglyetghedeent of the chamber
AUMPS s . k i sive for th
BRSPS LRI Sop B ALSRARBLS, LR 8 e o e
typd OfFf plicHiah aginey,i a8tuas, shock absorber or motor. In a piston pump a medium may be

sucted into a chamber which may thereafier be closed by a valve arrangement. The medium may be
compressed by the movement of the chamber and/or the piston and thereafter a valve may release

this compressed medium from the chamber. In an actuator a medium may be pressed into a
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25 The preferred enbodi nents of the conbination of a
chanber and a piston have been described as exanpl es
W0 200b®31382d i n pi ston punps. This however shouPdI/DER003/000653
limt the coverage of this inpvention to the said
application, as it may be naﬂ%ly t he val ve arrangenent
of the chanber besides the fact which item or nedi um
cham?ﬁrybﬂ glv V8% Balddfhe éfﬁrfﬁ@ istoftin@/or MRYcHRRbEesGY Bb Ylﬁ)vh@' initiating the
ype o app I cat1on: punp, actuator, shock
moveRighooben atachedt davicel ﬂn&hmlsalnsnrbprsn@ealhﬂmbﬁm mapielie pempletely closed,

TSR RSO £
pistof?Yid B JRVE 'ﬁBﬁ‘tc?ﬂ’l regﬁﬁle‘%ﬂéﬁiﬁﬁ rmBNEE Pbsitidied RhsideOthe &M@mber, e.g. the

thereafter a va may release ‘this conpressed_ nedi um
pistofi e Hehwguipbedtine sevetah smnll shannels ohic mey gy andpaéc friction, so that the
pressed i nlt @1 WD 2004/ 031583 PCT/ DK2003/ 000653 12
Hmv%ﬁ%ﬁﬁﬁyb5903@ drvre arrangenent and the piston and/ or

t hepGhiRPBR invBioPRay RN Béluseﬂ'iﬂl Bto@ﬁlsi@ﬁ applatic@waiEe: neflium may be
an attached device.” I n shock sor bers the chanber may

used e noverp| pittert gndéoros eimbentvdtiel may MO REIUEE SAHIXE FeRig L 2 motor. Any

kmdnﬁy be conpressed by the novenent of the chanber
&hd/or the piston. In the case a non-conpressable

LIRS FR6rdRey BRSh¥enfHeha %B@ apitichtle of ik ab®fe, mentigned dpplications.
pi ston may be equi peed by several small channel s
The mquiesmfyﬂlg imyentEonRaAY, Aise be upask ingnber omeyrpgtic andor hydraulic applications

dovvn Further the invention may
thanﬁfsagogeemﬁlﬁoél (?RIS%P% i on applications where a nmedi um
may be wused to nove a piston and/or a chanber, V\,hl ch
may turn around an axis as e.g._ in a not

o TouT s TpvaHion Bt Ao R aRig TS TN b AR ido MR SmETisig:
appl lications. The

© pri ?18?“8? 2%lonfr}m?chhlngnve &gﬁé érl;élg))r\/}gng%JcE))[Ebe used in other

- Pnedierdsifor @pdgiag teypitaidron aqpmitm atiisidashe dhbumhert he
above nentioned piston _punp s, the |nv§nt|on al s

S,
- rel afluil engrancesQRReCteg to H\?r?}}?lﬁbefém FAPRIS IR VY Aieans, ark
- CO“EfﬂgisdJJ&com&le%edt&th%%ﬂ%ﬂé“ on according to any of
a

t he ove as ec - means for engaging the piston
froma position outside the chanber, - a fluid
entrance .connected tqQ the chanber and co

Vol FeoMCHNEION s Ty FERG B e G BT SRIEQH PG te piston s in s
first ﬁ!}@?&an oé%ﬂid?l QA8 R hHA! pRRion WErENBAIsRE FERANEs BRYnd longitudinal

position where the pistonis inits
posifiort. ¥4 pluap gf thisdypeads ppedietired wingn aaprdssansedrﬂmglr is plésredl on
V\,herethe piston s in jts second. | ongitudina . ..
pos 1% Fsier R BF CHRRLETYRE: e brGr B bl TR yhere e piston i n
its SQ{] ond I 1t§$ﬂa1f1%‘?éiti@n' Sndd£:$ idnBA poditbnew BB ehie isfoHat P Rs first longitudinal

e endgagi ng means’ nay have an out er posi tion where
positiore A mingn of shis typei i sprefevehdviienrnyi subsianiial nyessyre; i slesired but merely

and n n position where the piston is inits first
tranfRgH ety

In the situation where the pump is adapted for standing on the floor and the
piston/engaging means to compress fluid, such as air, by being forced downwards, the largest force
may, ergonomically, be provided at the lowest position of the piston/engaging means/handle. Thus,
in the first situation, this means that the highest pressure is provided there. In the second situation,
this merely means that the largest area and thereby the largest volume is seen at the lowest position.
However, due to the fact that a pressure exceeding that in the e.g. tyre is required in order to open

the valve of the tyre, the smallest cross-sectional area may be desired shortly before the lowest
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25 position. A punp of this type is preferred when no

substantial pressure is desired but nerely transport
w@booslz1583 ui d. I n the situation where the punpPCEDK2003/000653

adapted for standing on the floor and the

pi st on/ engagi ng neans to conﬁ?ess fluid, such as air,

by being forced downwards, the |argest force may,

positf)h%r{ﬂé@lg%%igé'mgﬁs Bl GveAes B résﬁﬁm%_%ﬁ%ﬁre RO Spdd ®8 valve and a larger

e pi st gagl ng neans/ handl e. 30 in the

crossfsectvmalsireatatfoen mard flgidristatke tyteat t he hi ghest pressure

is provided there.. In.the secon it ion, ..this
As e B0 Ser0ReE e TpHRUPR R SES ARkt Byl o than comparable
pumpsb965 bn YR ¥ Bidngl ﬁ%ﬂc?ﬁud‘éf" Borh BN, BQS Wt pumps may extraxt water
wever, due to the fact that a pressure exceeding X
fromt gredteri depthse This feattrgrie of grepiesjgiifieance §- 2o iy gpdqr@evg]@@‘ad countries. Also,

AT N ety —
to the YRALEI RSP hRE HnBIRSORBERD0 GDBay ESmPI9 b theophysitaltiteds (ergonomical) of

engagi ng neans in order for the resulting pressure tQ
the uspreby armopeal desigaof the Fhangher, e.&r 8% &f therer ¢¥avied 2 presgure glifference: e.g.

ool SR ERERL AT B0, P e BT o0 o vt
force than conparable punps based on the traditional

-pi ston cylinder conbination, e. g. water punps ({Iay .
ext Thxinveriioarlsogelpies A ¢ PisonaFhighs frakisio aTgyligdere ang,pghe same time 0 a
of gr.e L gnific ok iner. Th
tapei3 i ThEPlssh A e el ok SpBARY AEMGLRRR deformatle continer. The
resultife EHa@&BHr Rayli bd esfeniee thpe avinmst thee cmss-tdedomahaad®s have different
_according, to the invention may have, anot her functionf .
circungpheseptial Gizgs 9r that tese xR KWeHtcAk ddis PIGTIGBRYG RTRRASP ogf Of more piston
t el 1; | w&. 9. as if
mdst ePgﬁ; eeg rhg%feergt g{eg’rgggdggﬁ%l t%lrbfy e?%ér%g%: . 0. b Vg\ccor di ng
to Figs. 17B and 17A respectively. This may al so be
acconpl i shed hy the use of %glv S. 10 .The invention
al sélsoefhgtigeention 512}5?%? 8§09k abppr EAPEPHE & cyl i nder,
- and, BhmbAGiGAEodinI%o by & mé BRAGRMiRYpdder.  The
pi ston may or may not conprise an elastically . )

- def atenmbioe enganingitheepistofi Hiom a pstitien owsidd teisbambeay wherewf the engaging
the type where the cross-secti.onal ea' s .have " .
e ey B PTG 115 BROR 5 48 1 It QPE LGk PR{Pn, god an fnner

it GPRh ishiEiskh §it QRoAPMnSAMMaL &sitae of nore piston
pom%gF?%gg?kKP%§?$he cyIPndePg%t thg éutside may be
cylindrical or tapered as well. Also, the invention

rel ates, tqQ a shack absorber gonpri sing: i nat i.o .
o 38 DB A R el O 8P st como
Singedr\g,mlﬁgmg_he pi ston froma position outside the

chanber, wherein the engaging 20 neans have an outer
position where the piston is in its first |ongitudina

positio nd.an_inner .posjt.i.on. i ' -

P ® A0, e SRl Fopr B e 26 g Shfer &d comprising a
valvkWdaher conprise a fluid entrance connected to the

chanber and conpri- sing a val ve neans. )

It may be preferred that the chamber and the piston forms an at least substantially sealed
cavity comprising a fluid, the fluid being compressed when the piston moves from the first to the
second longitudinal positions.

Normally, the absorber would comprise means for biasing the piston toward the first

longitudinal position.
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25 Also, the absorber may conprise a fluid exit
connected to the chanber and conprising a valve
worean®31583 nmay be preferred that the chanber aPdI/DKEe003/000653

piston forms an at |east substantially sealed cavity
conprising a fluid, the qui&4being conpressed when
the piston noves fromthe first to the 30 second
| Ongied, il BREntRATH RO RRn RRLFRLbipridifi absorber woul d
conprise nmeans for biasing the prston toward the first

- | ongécmbdbatiah aposding rany \WOHREOHMDIBLGS Sspects,
PCT/ DK2Q03/ 00065 14 @Irso, t he in\{ent%lon relates to

- an THEADS STSPERn P DistRg: froim @ HRYHOILLTSIE R By to any

- of Lbes ?%Erﬂ@ddi@"ﬂlﬁé RR6 B chaniWRARS ofdef toedigsigientle pltedon between the
pi ston froma position outside the chanber, neans for

first amit the shgondhlpngitudirg] pesitons.ne chanber in order to
di spl ace the piston between the 5 first and the
second | ongitudi nal positions. The actuator my

COMPid Hfuafor| thay BorBftiseaNBEd CafiRe tcotindeRdtth ehe biamiver amah domprising a
conprising a ‘valve neans. Also, a fluid exit

valvewmpamect ed to the chanber and conprising a val ve neans

may ,pbe 10 .provi ded. I t,i onal e uat o
o oRPs e il ¥ S, s bR AR O (RY rmgans may be
provi¥ed. second | ongi tudinal position. The invention

relates to a notor conprising - a conbination .
accddiripunlly o theraptugior mME CRIBWPISe MSARS 196 dipsDg Hs Risiongaward the first or

aspects. .15.Finally, the invention also relates to a
Seco%‘i@gglhﬁlma}?o lto|n(':h preferably may be novable, e. g. by

par agBdentiord réthieyahl @dtoP¢@mgisingU(nit). Such a unit

may conprise a power source of .any kind, ,%_gr ef erably
- a combinatios aceprding e amf oliBe ahove Epanboned FamRITRHNLASPEY i ce,

e.g. a notor according to the invention. There may be

at | east one service device present, such as e. g. a

punpinaly,ahél invention aldoeacla@s tonw powéramjt, shithgrefemblyondyebe movable, e.g.

device utilising the exces ner derived fromthe .
by pRBGRT RIMGAIGEOW e Chnie SPli BIGhRY SPREFISE 2 povier Source of any kind,

| Nl f ' n %W@ed RECeldiNnghotd®? 4dGrding to the

prefﬂ%%\g/[gnat@ﬁ%‘{ﬁ?% Qesetflgpk(?%irggb\l}g’rgn 3 wor kier‘{g ’forggea [ tO may .g
invehtgonp @bsichhay boatt leashsposarviee Rtitehyressat, authuases. g a% pemp according to the
. construction _of devices based on the i,nvention be ..
invegidtt ePYIGE 88 PRI IGHEIIRAIREST REFEY HEREFIER g Working force
of a WBice ErisiRide PLonithiioN bf APRIonCGRAETR dBkb&hccording to the invention. Due to

the very low working force it may be possible to transport a MPU by parachute, as the construction
of devices based on the invention may be constructed with lighter weight than those based on the

classic piston-cylinder combination.

The various embodiments described above are provided by way of illustration only and
should not be construed to limit the invention. Those skilled in the art will readily recognize various
modifications, changes, and combinations of elements which may be made to the present invention
without strictly following the exemplary embodiments and applications illustrated and described

herein, and without departing from the true spirit and scope of the present invention.

BRIEF DESCRIPTION OF THE DRAWINGS

In the following, preferred embodiments of the invention will be described with reference to the
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25 The various enbodi nents descri bed above are
provi ded by way of illustration only and should not

wheoogostssy ued to limt the i nventi on. Those skpdT/BE2003/000653

the art will readily recognize various nodifications,
changes, and conbi nati ons of 12 enent's whi ch may be
made to the present invention wthout strictly

i.ng the exenplary enbodi nents and applications
crawiry YL

ed and described 30 herein, and w thout _
deEigtizg fromshéves brlomgimpginali trosmgtcB@D p£ aofiontmeving piston I a non-

present invention. BRI EF, DESCRI PTI . NGS . .
In the fol | owi MESSPPE QP@E’I | it B GO * the pision i
i nvention wll (he,deseri-Hedivh sife, 88 When presiwizéde WO

2004/ 031583 PCT/ DK2003/°000653 15 draw ngs wherein:

Fi gFigl B shows ahbwsthietcodiactairessuiosaf-the presawmized pigion of Fig. 1A on the
non- nmovi ng piston in a non- pressurized cylinder at

the first IongﬂW@dﬁﬁﬁcﬁkﬁ?iion - the piston is shown

L ]Fi%.sz)lr oduct iQhwsh kRgit@inthl WRRAsRIES sttht pREbn of Fid. A in a cylinder
1B shows the contact pressure of the pressurized . . )
pi ston of Fig. atAheofirst fright\wrid) seednd ﬂ@‘r%clpnglﬂ@eqal pesitipn, the piston i
2A shows a |l ongitudinal cross-section of the piston of

Fig. 1Ain ac OPﬁW?FHuﬁg'the first (right) and second

(1 effp) 2BONgi t udinhl ﬂ{é%iniabtgpkesshféeofpﬂhs to@ori Sf Fig. 2A on the wall of the
non-pressurized. 10 Fig. 2B shows the cagntact pressure

of the piston ofylimdeyat thasepand inagidinal §psitioie  cyl i nder

at the_ second | ongit udi . Y | qﬁqwg : ;

| onbfet aél nal crsglg §§Zoag?§(inm%% f)ciséfé&g?%tg %%egfs Bﬁll g. 'A%%la cylinder
a cylinder at jhg sesdnehdiadiahlpedition) thppiioniiopressutieed on  the
piston is pressurized on the sane pressure |evel as .

the one of Fi g.sama presayrsdeviesassihg\ome of Figi 1t palsgds shpgyn the piston at
the first |ongi i I bl : 19Ny, Si ze.

Fig. 2D shows ttﬁg?%%mngg'?(ﬁ%aﬁgggsh&éﬁg{pg@? (lélﬁglkg't on of

Fi gFig2@pon the swalvk tigf cdniet pryduredetheqtistot of Fige @Qdon the wall of the
| ongitudi nal position. Fig. 3A shows a |l.gngitudi nal

cross-secti on ofylindesiashseeond fengitudalingsiHoRy | j nder at

thefingt |ongi ' ik B Q) i ig. 1A in a cylinder at
pr og&%? ?‘on Si ze%h%g)r%g%nfgtgpr escg%rs ?%ﬁﬁ\%?lﬁéﬁﬁh%f%lg s%%rgn y

i s subjected totha firseslsngimdinal tfositiohashoem. ifFiis. pB®iuction size, and

h th t act .e of the. pist f Fig. 3A
tShgvvsWal | .eo? 0? hggreés}a{i%sqg’gl;ﬂ-% q%,? Bl_stog Rp éﬁ&?‘gd Zo a P{egsure i 58 chamber.
| on%r% ugi nal  cr go%: SRCLAMRIL Bles@urd OP HEDNEHS oP FRL FA on the wall of the

according to
cylinder.

Fig. 4A shows a longitudinal cross-section of a non-moving piston according to
the invention in a non-pressurized cylinder at the second longitudinal

position, shown in its production size, and when pressurized to a certain

level.

Fig. 4B shows the contact pressure of the pressurized piston of Fig. 4A on the
wall of the cylinder.

Fig. 4C shows a longitudinal cross-section of a non-moving piston according to

the invention in a cylinder at the second longitudinal position, shown in
its production size, and at the first longitudinal position when
pressurized to the same level as that of Fig. 4A.

Fig. 4D shows the contact pressure of the piston of Fig. 4C on the wall of the
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the invention in a non-pressurized cylinder at the
second | ongitudinal 25 position, shown in its

wWEe@dostssdn size, and when pressurized to a cePCEDK2003/000653

| evel . Fig. 4B shows the cont ?ét pressure of the

pressuri zed piston of Fig. 4A*on the wall of the

cylinder. Fig. 4C shows a |ongitudi nal cross-section

of a non-nmovi ngcAi@EEn according to 30 the invention

in a cylinder at the second | ongitudinal position,

shoWiig.id\ its pelorisca langitedinad cressdecsion tdighg piston of Fig. 4A in a nop-

| ongi tudi nal position e ressuriz t .he sa . .
ovel s tnat " optepsugiied R5Tndef SRR Hcoff dorefludifl] kP&, e piston with
pressure of theippaideRionlsizEl shd WienPreskitgzeal | of the

WO 2004/ 031583 PCT/ DK2003/ 000653 16 cylinder. Fig.

5A $h®oWB a | ongshayei thelcoripe Psessie tof dhe pressurzedpigew pf Hig. SA on the
Fig. 4A in a nop: suf:i zed cylinder at the second

| ongi t udi nal pogliapi%ﬁl,se C&Ll}é&eg'i ston with its production

si z@ig.a3@ when piRESUbh@Mdinaberbistectin Ehigw\sistbh 6f Fig. 4A in a cylinder
contact pressure of the pressurized piston of Fig. 5A ) .
on the wall of atthe s fld@t@gat}ldlpﬁlgposg@nsﬂ)@\,}gst@l with its production size,

| ongi t udi nal cr - ' . [ [ '

a cylinder at ?ﬁcﬁw@%@ﬁoﬂﬁ%ﬂ?%égg%{b‘je %rqgt{)g 5%%‘?[531%? tﬁﬁggflﬂlder'

pi stRyl 3B t h i t s shywadtie cbmact Pressyre ofinlit pisen of Fig. 5C on the wall of the
pressuri zed, subjected to a pressure fromthe

cylinder. 10 Fi §&-shows the contact pressure of the

pi st Fi g. N, UASEhk Lhe:  Ccyt i ”&Eﬁ’ ' .

6A sFr?%v\(;sibI a l ong?lt%l}’%i %é ér ossl- ggf':si;iégtﬁonoyg C aR%Ije:ﬁﬁgth fixed different
with fixed differeenof tiar easveakalt dresstsectivny end al first embodiment of the

cross-sections and a first enbodi nenf of the, pidston ) )
conprising a teREIPEORRINNG fEerorggment with radially-axially changing

radi al | y- axi al | i Ghaad BSinkomdi HBRSL @Rs igtg{l iatﬁ%%gela%m is shown at the

stroke - the piston arrangenent is sho
begi nni ng, and htgitdieg,end aff the atdr oke strae espressuziedd] - where it has
where it has unvgressuri zed i g.(g)roducti on size. Fig.

6B shows an enl JMYEsTRHeddP pr L¥6n of Fig. 6A at

t he F@ﬁgﬁﬂmi ng okhdys s Eﬂgl%emgig_(ﬁ’iﬁe Xﬁglﬁm @A at the beginning of a
enl argenent of the piston of Fig. 6A at the end of a

stroke. Fig. GEtr@imws a 3-di mensional draw ng of a
rel I}irig.réte rent n?ltlc{vsllsxanoefnla%gnerr?elng cs>tt the piston of Fig. 6A at the end of a stroke.

Fig. 6D shows a 3-dimensional drawing of a reinforcement matrix of an elastic

textile material, positioned in the wall of the container when the

container is to be expanded,

Fig. 6E shows the pattern of Fig. 6D when the wall of the container has been
expanded,
Fig. 6F shows a 3-dimensional drawing of a reinforcement pattern of an inelastic

textile material, positioned in the wall of ~ the container when the

piston is to be expanded,

Fig. 6G shows the pattern of Fig. 6F when the wall of the container has been
expanded,

Fig. 6H shows production details of a piston with a textile reinforcement.

Fig. 7A shows a longitudinal cross-section of a chamber with fixed different

areas of the transversal cross-sections and a second embodiment of the
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textile material, positioned in the wall of the
contai ner when the container is to be expanded, Fig.

wGRoghas3 t he pattern of Fig. 6D when the wal | POf/DKR@®3/000653

cont ai ner has been 25 expanggd, Fig. 6F shows a

3-di nensi onal drawi ng of a rei'nforcenent pattern of an
inelastic textile material, positioned in the wall of

the container Wi teprisieSt BBer Ridkdtcdfer®XaRUE Eefelil \Owith radially-
6G shows the pattern of Fig. 6F when the wall of the )
contai ner has beiatly cBogmgshmenstbns pf e ebrticmatggal of the wall during the
production details of a.piston with.a. textile, . .

rei nf or cenent . SEPISB. - g?ixpésﬁ?&%mﬁg“r%eﬁlgfst%\”%%ﬁ th8 beginning, and at the end

cross-section off sauskanhessubddn Wiexer hal drdpesseutized & pRYuction size.
of the transversal cross-sections and a second

enblGigi 7Nt of tshewy\an 2obmgeoBseBPEIFOK20&3. 0boab the heginning of a
pi ston conpri si gl_g a fiber reinforcement (' Trellis
Effect’) with & }(%I | y- axially changi ng di nensi ons of

t hepgl asti ¢ matg@bivahn efladgbent@l thechistorer Fipe7A at thokad of a stroke.
the piston arrangenent is shown at the beginning, .an

and .
at Fige88nd of shows raoleagitudinab $Eqspsectign -of ghehamber Wit fixed different

unpressurized its p i i 5 Fiqg. RS A0 cal
enl argenent of THe (%?tg%g% 015 rs?_il éﬁ’s%%@{fgt %%’ﬁﬁég, nnflﬁgmumpheﬂca
of a stroke. FHeggth,7@nd howsirdrnboliatege rofnthe opistbhecomprising a fiber
pi ston of Fig. 7A at the end of a stroke.

: , .Fig.. 8A . .
shows a | ongi t uginfREFerasnds s edtellsn Effect) cW%bgatdlaﬁrﬁaﬁlany changing
fixed different m@ﬁs‘?&ﬁdﬁ?};t}mé Nestid AARYES §ﬁlthe_ wgl} dlfl(‘)ing the stroke - the

Cross-sections having erent circunpheric

| ength, and a tpiston agaipetiensinshawn athbe fiiss lomgitudinal position, and at the
conprising a fiber reinforcement (no "Tre]li . .
Effect') with riaps opeigdng Pwlf&%bh@#%mz%d frﬁvﬁlﬁ’feo’ﬁ?a%’flnpfessumed
the elastic matgyiah,fbntide wall during the stroke -

the piston arrangenent Is shown at the first

| ongigt 8Bi nal poshiotrs ain, endemgenant ofidhe gistonmd HigndA tal dhenhéginning of a
position - pressurized - where it has unpressurized

15 its producti%ﬁ’kgi ze. Fig. 8B shows an enl argenent

of F%‘é g@i ston ofy Gl Gn eBlrRinchi Yt tREGLBA ;pf‘tEiI%QEA?at the end of a stroke.

stro Fig. 8C shows an enl argenent o e piston of )
Fi gFig8&Dat t he shosvsaftomviewrafkles pisthi gf FigD84 hviithsa reinforgement in

view of the piston Qfin Hlaes froush e Bt OF HR TR L et at the
first longitudinal position, right: at the second longitudinal position.

Fig. 8E shows a top view of the piston alike the one of Fig. 8A with a
reinforcement in the wall in planes partly through the central axis and
partly outside the central axis of the piston - left: at the first longitudinal
position, right: at the second longitudinal position.

Fig. 8F shows a top view of the piston alike the one of Fig. 8A with a
reinforcement in the wall in planes not through the central axis of the

piston - left: at the first longitudinal position, right: at the second

longitudinal position.
Fig. 8G shows production details of a piston with a fiber reinforcement.
Fig. 9A shows a longitudinal cross-section of a chamber with fixed different

areas of the transversal cross-sections having different circumpherical

length and a fourth embodiment of the piston comprising an "octopus”
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20 the wall in planes through the central axis of the
piston - left: at the first |ongitudinal position,

wOo p@hn31583 t he second | ongi tudinal position. FPQI/DREN03/000653

shows a top view of the pistqon ali ke the one of Fig.

8A with a reinforcenent in tthe wall in pl anes partly

through the central axis and partly outside the

central axis ofgeliBe 1phifhe E'tre't(;}hf% &t th@torthiferfWdISBy tentacles, which may
| ongi tudi nal 25 position, right: at the seconc?l o

| ongi t udi nal pobsd iniflatable Fithe pigen strangsment is shewea bf firsh dongitudinal
pi ston alike the one of, Fig. .8A w.th a reinforcement ..
inthe wall in Bcl’sgﬁ)é‘so(%ﬁl&‘? Cl%ﬂ?bSHgaﬁldtaﬁ hecseRy aon%]f(t}%émg?osmon of the
the piston - lgfhberatprést@iritdd Skhdr®fdaé UsPrB@hrized its production size.
position, right: at the second |ongitudinal 808i tion

30 Figg9B 8G showbows aulculaizomernteafhe pision of FigsPdrt e firshlongitudinal
fi ber reinforcenent. gﬁ% a%%shoms a | ongitudi nal
cross-section dPSHORRLBESPRTh fixed different areas

of filiegtr ansvergpals & OFsrp&a6itioP iR pistorl GXFig] 9A af @Bkecond longitudinal
circunpherical length and a fourth enbodi nent of the

pi ston conpri sipegticroftecehsplsr WO 2004/ 031583

CTL. 3/ 000653 8 devig | jorg.t i ' f . .
TR 000585 18, SIS R BR/RAL SR e i

inflatable - theaypbsichihgad HN@anGM! thicigh hopna dchiatier valve which is
first longitudinal position of the chanber, and at .
the second | ongiositignaskin thekandlenddr eyt @ chegkayahvsy i the piston rod, and

presssurized - %}E ' 1 ' in vol £ the pist
production size. é%llSIFCI%%?%%g%sq%%ﬂgﬁég%g%hﬁeﬁmgfo utnhee0 © ISt
pi ston of Fig. Afingthddmekéirst |ongitudinal position

of the chanber. Fig. 9C shows an enl argcehmsnt of

: .he .
pi sFign 1B Fi g. shawhinsicad ok e BAULYRYS GUSAPS © i‘{‘g Gppmection to an

of the charrber.exlt:é t he enbodi nent of Fig.

6 where the pressﬁgaép%ér%%r%e the piston 10 may be

chapgedo®y i nf | sibivedethily afitihrg@idapce af Be hoddithe ehdckealve.
Al SR R AR
5 P9, £ NGeRRTAO AU o, 0t e o e et
i nflation val vespace biiEilgi hQA-Ehhis beey ezdnangantibyra pressgre source and an
15 external pressure, source, .Fi 10C shows _det ai |l s of .
the gui dance of oh 1B f O A1AHEE P PRI P OB the prgssuifggurce, and an
S ihg}Nznt Pg d].t | exi bRt PIed R pREskORIGIE fKhY Ble¥iré Soukrde- enlarged details
of the valve-valve actuator combinations according to Fig. 11D.

Fig. 10F shows the embodiment of Fig. 10E, where there are steerable valves
and a jet or a nozzle - shown as black boxes.

Fig. 11A shows the embodiment of Fig. 6 where the pressure inside the piston
may be maintained constant during the stroke and where a second
enclosed space may be inflated through a Schrader valve which is
positioned in the handle, communicating with the first enclosed space
through a piston arrangement - the piston may be inflated by a Schrader
valve + valve actuator arrangement with the pressure of the chamber
as pressure source, while the outlet valve of the chamber may be

manually controlled by a turnable pedal.

Fig. 11B shows a piston arrangement and its bearing where the piston
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Fig. 10E shows the enbodi nent of Fig. 6, where the
vol unme of the enclosed space of Fig. 10A-D has been

wezehasigend by a pressure source and an 20 i nPEI/DK003800653

for inflating the piston fromthe pressure source, and

an outlet valve for pressurel?el eave to the pressure

source - enlarged details of the val ve-val ve actuator

conbi nations ag é&r{é gt & QoffhBinicaids beFvd@n HOFESRIOME thdBrst enclosed
enbodi ment of Fll&glfi 10E, vv?were thgeﬂr%e are steerabl e

val ves and a jspdceor a nozzle - shown as bl ack boxes.

25 Fig 1A sho the. enbodi nent of Fig.. 6 ere t .
pr e’?slgupé}i nsi déﬁ\g‘ﬁ%aﬁi“%%ve PRign %%P%P%F%ﬁﬁn% (l)tﬁ%{]g)nEhe changing
during the strQkfsaRdoiiared san K6 cABRudi alregRd ifRRaRe piston rod.
may be inflated through a Schrader valve which is . .
posFigi bifdd i n tshewhamehlageerhef tiecafliting amiangeneng of thegiiston of Fig.

encl osed space hr gugh .a_.pi st on arrangenent - the
pi ston may be i ader val ve + val ve
i be i *‘égbege“ﬂ;?f HegkRPecer a0 val |
actigt pIE ar r angeeRa hn ShibfenieR€ oPIRIHPES @fangdheent fi@nihe valve actuator

as pressure source, while the outlet valve of the
chamber may be fonelpsieg 4d apening 6f the@ust valveur nabl e

E 2 gl?\llgn bﬁv\g é r é 1 EH@VQ% ﬁ ?Ig?{%%rg 8)6 %1;1 é@t@%ﬁﬁ@ Qﬁ)sﬁg gnd Bﬁ‘emng arrangement

PCT/ DK2003/ 0006@33he TRtletr vavg € ne tdmpasabte syswmh datshovgn for optaining a
bet ween the second and the first enclosed space. Fig.

11C shows a al tnsedetermined pressuse valre Wribepsion (dghghi ng

itsel f the ¢ ' - ' Sl al b :

| oniet b nal o ERF R ShimERER of 1 WBAH arbfemSiy'of tlliston of Fig.
11D shows an enliay,genritin®h combinktivhl aftai valveariuatog emeaspring-force

of the piston of Fig. 11A at the end_of the stroke.

Fig. 11E shows @frassl capgwhish mgkes ihRossiblede auigpatically iflate the

for the valve | DA ORERIRd PreshilE.

out | et val ve. %ﬁg&%?@%%%{m%ﬁgﬁweﬁ%ﬁggﬁem of a%fres .
aut pigailil cl osighgwand dfesmniing scuticnfenbatone 1§ g, §HE, comprising a
outl et valve - a conparable systemis _shown for. X
optaining a prMmhiRaian A %I%‘V%%@éﬁt‘ér apg 3 FBTI Pesifipned below the piston -
pi st on (daShed)oftﬁéGalVél'%c ghows an enl argenent of an

inflation arrangenent of the piston of Fig. 11A

conpig. $2ng a cosibiveah romgement wiaire thegpoessiae ar tha edntainer may depend
spring-force operated cap, ich makes it possible to

aut omatical |y i‘%ft{"%tP@ss_tuFFe’?‘fBe\A%ag%% from t he chanber

to gcegpaln Pr @64 81 AEEinR £58 YE®ion of a chamber with an elastical or

flexible wall having different areas of the transversal cross-sections and

a piston with fixed geometrical sizes - the arrangement of the
combination is shown at the beginning and at the end of the pump
stroke.

Fig. 13B shows an enlargement of the arrangement of the combination at the
beginning of a pump stroke.

Fig. 13C shows an enlargement of the arrangement of the combination during
a pump stroke.

Fig. 13D shows an enlargement of the arrangement of the combination at the end
of a pump stroke.

Fig. 14 shows a longitudinal cross-section of a chamber having an elastical or

flexible wall with different areas of the transversal cross-sections and
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Fig. 11H shows an alternative solution for the one of
Fig. 11G conprising a conbination of a valve

WwW@ewuasid83 and a spring positioned bel ow t he piBCDDK2@B/000653

the valve actuator. Fig. 12 shows an arrangenent where

the pressure in the containe?onay depend 20 of the
pressure in the chanber. Fig. 13A shows a | ongitudinal
cross-section qf.: ' ; L e
flexible wall %&’&S??{E&}E’.‘??“éarb gn%ehglr%gacgi o ﬁgar%gemem of th
transversal cr essbmelidn isskovanat theabegirsing, dwiingharfd at g end of the
geonetrical sizes - the arrangenent of the

conbi nati on is S&A&wn at the beginning and at the end

of IEiE.elfmmp 23hS§4 165 08 trardse B s ROWE-séifiof Al IS Bdirier Series
of thHe arrangenent of the conbination at the

begi nni ng of a Fxpapsics 0k presfriging tB@nbir@fsvhigh the transversal cross-

enl argenent of the arrangenent of. the conbination .
during a punp Sg{%}oaa@_re CIEFIS§§, V%él}ﬁ tglﬁ S%ungﬁlenca!l SiZze remains

enl argenent of HLhgrrangenent of the conbi nation at
the end of a punp stroke. Fig. 14 shows a ) )
| onlgigt LEB nal crsbews s swianbef the prespmigingehambariof gfigaryA, which has

elastical or flexible wall with differen .
the transversal™& %Qgglgtﬁi‘qaﬁ I el M o) glf)éﬁ tg%‘?g%?? bross-sections
PCT/ DK2003/ 000653ch £€ desifiedti® Buchi at Wayvihiit tBdhi@a decreases while the
geonetrical sizes - the arrangenent of the )
combi nation i s ciisumference phis apRIgKimFLaly TenaAins| CRBSLANS QT decreases na
the end of the [ stroke. Fi. exanpl es of

transver sal Cr&gggrsgegfqegﬁgg%égégéﬂ%}%” er Series 5
Expesisms of ahpwe anskbrlvgoss bevtibe G-Gf(dotted dined) ad H-H of the
transversal cross- sectional area_decreases, while the

ci rcunpheri cal lengiadpahapssectionof §#g- 15BFi g. 15B shows

a vari of t e A 11G;

whi ¢ 2%]% nowhsglofe'% %f&? uﬂaiﬁnca sgébéﬁggggg??tgégq%espﬁnﬂiggthe
transversal crosagif€ihl @os st@iontdf Eig.dS€. desi gned in

such a way that the area decreases while the .

ci rEignf@fence ofoWs OBSHPBIIPIALE NV ERR CRRSS Seftigpmpdedpy Fourier
decreases in a %é X\%\%%ﬂx%fxﬁgfr ésﬁﬂziﬁ% Pitibes bf Rk Rh the transversal

Fi g. 15C shows transversa s-sectTon GG (dotted _
i nes) and H H @bsstsbeional area decreases, while the circumpherical size remains

constant.

Fig. 15F shows an example of an optimized convex shape of the transversal
cross section under certain contraints.

Fig. 16 shows a combination where the piston in moving in a cylinder over a
tapered center.

Fig. 17A shows an ergonomical optimized chamber for pumping purposes

and manual operation.

Fig. 17B shows the corresponding force-stroke diagram.

Fig. 18A shows an example of a Movable Power Unit, hanging under a
parachute.

Fig. 18B shows details of the Movable Power Unit.

DESCRIPTION OF PREFERRED EMBODIMENTS

Fig. 1A shows the longitudinal cross-section of a non-moving non-pressurized piston 5 at
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| ongi tudi nal cross section of Fig. 15B. 15 Fig. 15D
shows transversal cross-section GG (dotted |ines) and
wo 200408158he | ongi tudi nal cross section of Fi geC/BE2003/000653
Fi g. 15E shows ot her exanpl es of transversa
cross-sections made by Fouri @l Series Expansions of a
pressuri zi ng chanber of which the transversal
a t
the (F{PBTERRATR! BARMrPUCT pOERRRRES) el I ivipe Gt positon a cirelar
crosssdactivms avithex esrptaat mﬂmanThqopnsumn ﬁenhajz baveex psmhptmmmzet dpproximately the

transversal  cros ctlon certain cont
diamptegor e NGNS b BTG ARGPR e TOFSEDT §h HhgN PRgerized t0 2
certairﬂpr@ssﬁﬁéllé\"éijﬁrshWSr rEs@ﬁ’f% [260:GB80bBion 52 2ednltin aldeftain contact length.
OWS an er gonom ca opt|n1zed chanmber for punping
purPigs ¢B shawstheraontadt posewatf da piskingy* df Al s hiywkhe pigton 5* may jam at
cor r espondi ng force-stroke diagram Fig. 18A shows an
s lgngifvdinal RS9l by abl e Power Unit, hangi ng under a

par Pfréh oA &howd e I%F%nqigﬁalsﬁgé’é%e&@)h%f laSnEmbvige Moy -pRbRrized piston 5 at
Unit. PTI ON OF PREFERRED EMBODI MENTS Fi g

the ﬂust mmdmaﬂepdsmng. anddihe atisten &S it ghe seasnd dpngitudinal posmon of a non-

pressg%%%@g% gdg%@r??n%%& I 2o P‘%‘% gﬁ%(s)ssse% to éxloogdo Stg‘lgégéus at both the

first Hhd SecHRNMoREBRBIAL Fés%brﬁ hﬂﬁ@lﬁﬁtoﬂs Iﬁ@*\/hd"l'g aqirodhh:ﬁbn size approximately the
position a circu cross-sections with a constant

diametrdiofithe citrebayi Isat alis ﬁrqﬁﬂgngﬁ@h@al ROoPHeH Udeitisions p'zdows the piston 5, non-

e GARLERTRLE ol BE o TRl e SHAID Bl i

Pr eEfHUNIBZ @fbwk Ghé cotdt tpadsturp roesmejpstohesf ebn it wilbwh theTehmmber at the
pressure inside the piston 5* results in a certaln

secon(bhmgmdlm% Regition. ghﬁpgtonﬁg mayJHE at this lepgitudmal W&’é@ur o
Chi £ BRP I Rl oS- B FhatmVipf Min bRREed pision 5 at

the ﬁl@ﬂl@hﬁlﬁhﬁhﬂﬁbosﬁfoﬁsaid sieCihibtom S0ft the B@OndYPositign of a non—pressunzed chamber

non-pressurized piston 5 at the first |aongi
1, thsoghiambenhaifieg el c5essReasiony With ecalgapingd “g H%ﬁ ffrst and second

e, A R SOy S b 0
char@er 104t hhit Hiest 16hgitudiasl pasitos. e‘El&npistbm B¢ shesisrthé piston 5, pressurized to the -
Sm&gg‘lfei) I)ﬁg %@ e‘i’rfgietJE [fslé gﬁ]éﬁg{o@m%q%v pﬁ% %%gt%t %:rl %Pogﬁs Isetzcﬁg)rg of the second -

longﬁtlﬁ@ilr?ogﬂ&'ltu‘j' nal position. The piston 5 shows the
non- pressurized positioned into the smaller

Cr 0. S khows thé chitectpeessurel df g pistedi T lonpbs imallonf. the chamber at the
second longitudinal position. The piston 5'* may jam at this longitudinal position: the friction force

may be 72 kg.

Fig. 3A shows the piston 5 of Fig. 1A, and the deformed piston 5''* when pressurized to
the same pressure level of that of piston 5* of Fig. 1A. The deformation is caused by the pressure
in the chamber 1*, when the piston may not have means to limit the stretching, which is mainly in
the meridian (longitudinal direction of the chamber) direction.

Fig. 3B shows the contact pressure. The piston 5''* may jam at this longitudinal position.

Fig. 4A shows the longitudinal cross-section of a piston 15 at the second longitudinal
position of a non-pressurized chamber 10, having a circular cross-section. The piston 15 may have
a production size approximately the diameter of the chamber 10 at this second longitudinal position.

Piston 15'* shows the deformed piston 15 pressurized to a certain level. The deformation is due to
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Fig. 2B shows the contact pressure of the piston 5 on
the wall of the chanber at the second | ongitudi nal
wEo®HN3Ides The piston 5° may jam at this | ongi PCODRE2003/000653
position. 15 Fig. 2C shows the | ongitudinal
cross-section of a non-novi ng<non-pressurized piston 5
at the first Iongitudi nal position and the piston 5
the fi?lctt ﬂiaE hlsI ﬁ%é)lfxoog LB @5 8 UFdsd-8@isha 559@15 of the chamber)
VI ng circular cross-sections with
is che®ais lcmi tl’[aadhaﬂsn tht niwokifantdivectionr(gt the Mgmbmi direction of the chamber).

Ion i tudi nal sitions. The pis y have
A RSt B G PHEREF P HE AL RFODY L3 fro This results in an
fébﬁfc tAi touliHiQidaligd nal position. The
appr ton %anﬁ’tﬂf?(ﬁzsk e&gllsston 5, Hl?)gressurl zed to the 20

sanﬁgl ékkhars theelongitidafl Eiags-sdction mﬁsplstp@ nléd atj fheoseppnsl longitudinal

SR S35 L B BT TR M P 15+
ﬁrstFH E finat. 0519(511 1 g pr@dd 196 ﬁlﬁbeh&*éétﬁ@%n@ﬁreish& asS¥AeANkE piston 15'* is
ofgi t u

naI p03|t|on The piston 5'* y jamat this
pos1tiama@|at ulok maionqbdsmgmudmal p¢seuofnr pﬁtheodlan&aet éO ¢igy 499. 7sdso here is the

defngaft@PﬁléH{egﬁog]e V%#[llgﬁrggls'[c?§%5 01; F:: %e ;.Qmeand t he

prepgurad Ispyed 1Rf cdit peéssue SdrotheSvalkfofFpigton| 15" *THihis results in an
deformation is caused by the pressure in the chanber

apprbpnatc/\ﬁe:hom f@cepﬁos’i ke) aﬁé9 Shléﬂblm"?ﬂ@gweans tolinmt the

(I o%‘?ﬁ%ﬁg n‘% %?S?ﬂ%lg {tP n@ahﬂ% Eﬁ% cg 'ugflrglgl tam elastlcally deformable

contaith& fréiB aSsA@iEr folebig et e séntﬁﬁﬂlﬂréa whikehavirgt the séihe inegal pressure -
amat this longitudinal position, 30 Fig. 4A sho
withirribe llmgtilqna dorihe diamsiess ofdle ¢ros-sgptions b‘fhé‘iho‘ﬁer?cs Qgen {fRis experiment.
s ec i L
OB Tl B 088,10 A i )

plstdihl 195t' Bht the sévayd fmgRudisal posideicdi the nei- pﬂ:samme(bixhambee 1§. The piston 15'*
the di ameter of the chamber 10 at .this s
is st tha g ameg SERATE 9! DI TR DS the DISpb T 1 Hgssurized. The piston 15,

I
L e T S

movﬁﬁleﬁthﬁrﬁlg@f()plichtain dftike datnbe gessumu: us i nf t he hocr)]p )
irection (in a cross-sectio an : e er
s EHGRHORS 5 CORERDERAE® SOt Aol oA Fool TR low enough to
alloxgi 'élqbv%&gntl ) 1%‘? b e fdit@Ble $r §e51ﬁ1gc hamber). Fig.

e cont act essure on the wall of piston
15' Fig. Bd shome&hé tomgitundizah cmsspsezupom af thefpiston D Gproductien size) and 15"

it T S TEL GG S s 25 G, oson of e

preshi@ gl thdimah o+ PR ﬂlbt@ﬁ‘ 1% pfﬁ’d Heel 30 SttABdd &f the Mver end to an imaginair
non- pressuri zed chanmb 0, and when pressurized 15

plstdn mti i beler fo prstent pisign mmrsmamt quugg thieapplicatipe op the tcgmber pressure. The

,.have the s r ure st on
defofged piigh 1550 it SHEAP SRV RS G0 LA ABAU P dErRGp ot 15.
posipid o) SowshBe BERATR Bresshie 61f ihe pistol) 15" Al SFFiBESE. This id1ew enough to
deformation in the hoop- and neridian direction

allowi thdverment (fnqm)nFﬁmge 340k lodwuitahle feoseelig: pressure on

the 'ﬂ%refore \&Rfef? ta%BlyiLng a charl_l érs prregsg’ulflé to% rl)l&&’l comprising a pressurized

elastically deformable container, it is possible to sealingly move as well, at least at the longitudinal
position with the smallest cross-sectional area. The stretching due to the applied chamber force is

big and it may be necessary to limit this.
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appropriate friction force (0.7 kg) and a suitable
sealing. Therefore, it is possible to sealingly nove a
wWEe@Hos158dNMPri sing an elastically deformabl e PORDERIVSI000653
froma snmaller to a bigger cross-sectional area while
havi ng the sanme internal pressure - within the
[imtations for the dianmeters of the cross-sections
Wmlﬁ?. §B RaCHAR B 1iMithdinSofeHP ’rbtARAS of W & of ¥t FGMSwhich may
the Tongitudinal cross-section of the piston 15
result(ipraouatt aea shalkdnoagil td ereblepipptopriatesealingtand hefrisderpfpace low enough

| ongi tudi nal, positi .0f the non- SSUf,ze Ty
o eoay HEBIGY i A8OR TH caiiohg PRECOLF b/ eau°ELTBaL fieqonsitudina
direcfdn ?«héﬁ AR éoﬁthSi{fé? Bha"§ Wby b bel RubljkteRr 16 SSprebsatdin fhb&hamber, and to
pi's *

on 15, have been attached at the | ower end o
allowt expamsidnniaghaaansvesa diectiond when orosing from gresspeand tpjthe it longitudinal

..oV nt during a i cation of the c . Rres
A T e
15" TheQfrefchihg iR fhe 1&%@&@1&&1 diRtENSUEE wal of ald cntaity-eipe piston may be
(friction force 4.2 kg) and suitable for sealin

. Fig, i
limiteihysteeval méfbodso Fighayuil da D aqgstoseasanbf e WaHo! Hiesqopiner by using
15 .(producti on si.ze) and; 15"’ res '
c.2. B3 PP R s TSaBar fr 2y g B i BEdncfidde the chamber of the
contd_}_x%? Fbditicen %k%ﬁl@:ﬁllgtﬂo@ﬂ wath ot Iigitatioh €ssity dxpadtionh sulile it i Gdnnected to the
e o

pi'ston 15, ave been attached at the | ower .
wall of thet eontaine nien anathogls AYsheHSeH o8-8 PresPe MagessRedy oh chamber in-
i St on vepent £ ' 1.0 r ;
v b SR MG S BMGERLA 1 6L Jhe AT o i
TThd WirE6rcaBelt @G 25 Helpositiontafasidedhppistoon 15. Fig. 5D
shows the contact pressure of the pjston éS' 'o* of h £ th
Fi gThe@paiansbahavipwspfdbrowalh of e Capipiey WaY, Bfyspending on the type of the
L ghian far i i I3 i the piston :
suob] B RE VBB il L i BRI S over e
rod, RihSit @Rpa@01p) inay be gaidat By & nechamital 86p.eThespdsitiahing of such a stop may be ..
def ormabl e container, it is po{sﬂgi bl.e t .seali glglﬁa ve for the
depending,em the aise | fathe Rition-pRantteh GPmRuRTicR TSN e e e case for the
i ld i | Riaa i {ed 9o xtErnal forces.
s F R LhheE 2 st RASuRL Edpndng il pingy
necasidadg of dulds maly biehissl - A\@fitatiop 31 5 88mpressable and a non-compressable
PCT/ DK2003/ 000653 23 Fig. 6-9 deal b 'thd.t he
medjuiarCRPERSAOFe PRIuR ORI 1g-SIPHAPAREIR PR

Pi StQhpe Mﬂn%@ o?@(e sir€ o itle EdhiBn ARAABE s@isBALSMRbh the smallest cross- .
enough to efiabl e appropriate sealing and a friction

sectibdl Gecal obernibhaghits produetia ige,nadesxpanded it this diggiesftagpps-sectional area, a
This co | se li.mtation of .the.stretching in th .

comp%lﬂlgatfqug%)frﬁgq: cﬁaagx%eé&re ﬂ@nco‘llmgﬁr P & first Sl?cicggé )9&’0?'%' nglythe piston rod

mayg%tarrelkegssawblr?&td_@fjtot Rech thE BRSIMESIH the (ch@mbdiateefinst @mtbsédspace may be

Ow expansion in the transversal direction, when .
pressuvizedigs Welb ralsolverisg dermbiangs afiike volume of e gharglgr 94 the container. Pressure

it h d ifically all
iR B b o DT T RE PRI Ve ound. The

str @i LA ShdwR 4 R|ghneG tridi-Brtiodlof eetdhembaf 186hwitval doncave wall 185
of the container-type piston may be limted b

and s reftagblensto demprismgnam goniainat FR8 abiheirptdppgitei ffrwiﬁoafin the chamber
t he wal | the cont ainer. ' : : Il tral axis 184

156 3R 5 =P 009 91 Par RRBAp e sEfin 4 8 gl 156, The contral s

of thd\SafBet 1. ahaEBERined 2081 8hows its size, when pressurized, which is approximately

its production size, having a textile reinforced 189 in the skin 188 of the wall 187. During the

stroke starting at the second longitudinal position of the chamber 186, the wall 187 of the container

expands until a stop arrangement, which may be the textile reinforcement 189 and/or a mechanical
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10 contai ner positioned expanding body with a

l[imtation for its expansion, while it is connected to
wo bw4/088B3 of the container. Other nethods mayPGEDKES@A/000653

e.g. pressure managenent of a chanber in- between two

wal I s of the container, presgﬁre managenent of the

space above the container etc. TThe reinforcenent may

stop géeqi&ltgge iy %{)ﬁt%lﬁ%%‘lﬁ?{ qtﬁ%th%t | stPBemddt %togie( RRNAbREent during the

aviour o e contai ner nay _
strokele Aad dius ghe axpahsion wp ¢heofontdirer 208. Bepandingi angtheipréssereiinhe chamber

used. Mreover, the keeping, of t | st which is .
186, khsis ﬁ&l BoR PCqUs @ lﬁygpgwa %E;h%ﬂfﬁge g@.@ éﬁ g?en“é’}l&fﬂﬂ/ due to pressure in

the AihB&d1dRY ﬂer‘igx%pﬁﬂhﬁﬁincﬁrpﬁowwé? oP QB tdxAR Rehfelcetghis @o limit this -
stop may be ependi ng on the use of the

longipidéitab stratdhangbef the evalli 183 taf ¢l cobtdiner 28§ Kirewlthén 2 swalk gemtact area 198.
for the. gui danc fot cont ai ner er th i st .

The Serand AT Q%Hgltﬁeg te /I&P‘Rgl‘&f%%qt e \ét 18 t&ﬁlg nglc%Htractlon when the

condh%ﬁ%?smovﬁ{gl td‘if:ll@ds%c&fd fohpitignal¥siBéh @@ dvice &ersa where an expansion is
co

I nation of a conpressabl e and a non-conpressabl e i
nece@aryjraldiing the steakehepressyreinpidel therpontaingr 28,208 may remain constant. This

non: conpr essabl e nmedj um onl y. t he 0 :
pres S eDGRb AT OHOR ot nay e it 290205 1k 38 the change in the
circusiPRbH @S lenghOsTSthe SR%-bRMidhs I B8 chadilsdr €86 ldukiag thd stroke. It may also be
production size, and expanded at the biggest

possibleothet hecpresswel changes, duing cihensirake: it iteay @50 DB PosHilgiflat the pressure

in fhe gontajner w.th fl . in
changfhstufe Ff B Feptiohld & ol e BRSMREREARGRer fod). | [

pr qsig.u BB showé hefigh amibedimetithef fhiereskparied |pis@r 28 at ehenfitst longitudinal

be 25 pressurized as well, also during the cha

. of
positicneofyiae chmennst 1§ aTErAbLST @rihe FETERIIBPHEL ub BY 8SE 158 of a flexable
mategagf ﬁvglgcgg g{ay{__b%ge.. %%lrgtﬁtge%\s&ﬂ%e?g thb ﬁ{i(ﬁe%h?asﬁgtﬂé%ﬁfor@ﬂent 189, which :

ongi tudi nal” cross-section
allow¥ edfagsiehandebntiGomi The diremionanfetheabiiild 8&nfoarecheanin relation to the -
i nfl at abl e gi ston conprising a container 208 at tghe. .
centfal pxis 18brigi braesl Argle)pis lifferent fromHeth ndhp &hanse &4 thg gize of the piston
th ' 006 deongh i | ol i \
L
thickeBardzahe %86 of TheeonniteanagbeaRllersthamvthat v6 theicostainehaemnproduced when .

posaned at g spaat SneRina oh B epange |5 PO yiStpgayer 190 inside
ST t f 4 t t:i .
the @11 iébgm‘f{‘ﬁg{r)]% Pltjeg t. Igﬁ%%‘xg?f sBeeze ﬁlQK@ca?hfayl ih gk t%% ’ah?ﬁgt cap 192 in the

secon In tiron of the mber 18 _ _
bottoralolf tHeScbneiinet 168,008t Deatedls of @aip aapksaramot fhosynsandpall kinds of assembling

meﬂg)rgg%g]gﬁ;g}gtecg— \F(ﬁg%qﬁglﬁ% p%%bf%g(;ggét . elggsg v%é Pof E%Ear}legrl}}g thickness of the
Waﬂ%gﬂ%?a 0BGk Ez‘g';;s A, 8LRayl BB iSiraiR]ate AR RoBietFEr the piston rod
2 and/ o e

r anoth stop arrangenent stops the nmovenent )
195 dilndse gndvemments hray ke doAa dy tvatisus: deyicex paagi diffesdnt types of bearings which

are gq%g ai@?-e ég%a% ]ﬂ?ee].gzﬂgiqg?qfotﬁ%%g e reg%ufrﬂgﬁ% ?P{‘j%ﬁ% %]ild downwards. The

stopS1d6edE MeNGstBh rbd'8 9¥@ulsidef the N@n@ReE 208 GinitsAHE up@ards movement of the
pressure in the chanber 186. The first main function

conthipee08: Toé catht92t ipxthe bastoreinay only enevetdorawagls bepruse thpistop 197 prevent

5 | ongi tudi,nal, .stretchi ng of .t I f.the. .
 mQyEell Ha b g tif Erpndilienemay b iRl to, b af il Bistopghamber device
whidd)BaS Breafitt fRicharhbERCIg60Per@htht the pisd. | Ofer atfiRhReRESH stops may be

189 is to allow a contraction when the container is
possile iim gthen pmp txees o Meth| asndgubledWerkingpRsmRs) JACUUENPUppsceic. and depends

soleig/e(r)fS %ev&girgrel s%gcit?c)éggﬁ]ss&ﬂerl Enangements for enabling and/or limiting the relative

movement of the piston to the piston rod may occur. The tuning of the sealing force may comprise
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necessary). During the stroke the pressure inside the
contai ner 208,208 nay renmain constant. This pressure
waelepensissdn t he change in the volunme of the coPCEDEE#03/000653
208, 208", thus on the change %¥ the 10 circunpheri cal
| ength of the cross-sections t he chanber 186 during
the stroke. It may also be possible that the pressure
a coﬁﬂﬁﬁﬂ@n? ofdsH in@&nﬁt@%a@lb fRkL209 indnﬂib’orﬁi%1 8Rable ﬂlQQISZU@dbSth alone are also a
that the pressure changes during the stroke,
pOSSdep“Ehuilsldg thercontainenf whileethe changher 209 of tleecantraned anay I @Gmunicate with a

fi nbodi f .th
e B 1 o 52 B i ot 5. e
ﬂuld%:b afiBefreckP Flow ReousRIthe H8iT 207 of IR FiSidh abd Biroligh ih@lﬂoﬂe 201. It may be
ch

a’skin 188 of a flexable 15 material, whi may be
posscblfgthatathpwmd chyipleerds cemmupiciting with B third ehambieg (see Fig. 12), while the

pres%tl(g%?]{tsg f t?xgﬁcroht?%lgg ats%’)m et'gefyhgea ldlgém’?ﬁlgxfnaﬁi%l H%stﬁ‘l%dm the chamber 186 The
conthiBbr &y B@ﬁﬂ&ﬁabl’e Tthxbﬁ%tathe PiktdrOroiN®s a8t b |cofmﬁuﬁlc§,tﬁ{g With the chamber
erent from 5444' . The chan

braid ang@ is dif %ll
186+ Qingp o theflike RE2 p203t igrFaidcpgp i et ard novaid Gapgn| esbqtt@tn respectively

SRS 3 R AL AR A0 24y Yy e o o

the 1§16t 8ddSIS tHgthEe saidglidi@t rodh @bmpiikable afops hay bo pbsiisred eBswhere on the
produced when 20 positioned at the second | ongi t.udi nal

pist s REReABE one BYRANGES MRRBEI ol i Sy e PaRers G contact area
198 'bQ@Jegr? tv&ﬁ opald cohﬁafg%}fd e vRNSF ﬁ{étcha%ﬁ)eﬂ s tightly

ueeze I'n the Inthe to the cap 192 in
t he FihaaQ shomefthd bletoﬂ(olﬁﬂ?@ e at?cHB ses’b@ﬂd lonBittctindl posifiors af the chamber .

caps_are not shown and al| kind of ssenb )
The g A3H4n fhsyom & mew Qvey ﬁé%%a% filﬁétﬂpJ o 1h appng-force operated
HRE K t 4 :
valvk E)ZS i oinitég[?drst tg?ent 1@8%@%%% '&%&a%@élg 5 nﬁﬁf})ogoma b? (319%\’?)4 ho®h adjacent to the

stopt 198 R wleh ¢heanmhhp be prsateindiechantber pésbalow ithedpi@sn, B the chamber 186"

These venents may 0 by variou Vi ces as e.qg. .
may g PIgss @gwbézs S b‘%aﬂ%ﬁ Smplssehe D 2y and i Aon-Sirressabte fuid
spscap 191 in the top of the cont ai ner may nove upwards

and downwards. The stop 196 on the piston rod 195 .
out FliglebD ser Tdimembinngl R2OBng nd sl wshreretiovaerdent mpynehtextile material,

of the. container 208. The c 19 t he bott y
alog gy Ay G 8% e n e U bl b FS B0 s when scalingly
nxnggyﬁﬁﬁgauﬁﬁ@p{gﬁ - this enbodi nent may be thought to

be used in a piston chanber device 30 which has
Thegexsids materialrmayhbendiastical séndoleyisa ithsephrategyserpaver Cadhegther. The layers may

TR T
Whéiﬁﬂle%&i@%pe%ﬁ%ﬁhﬁgss iBe AR5 6 BPRFEAs] 6l tHRNSamber of layers even,

O her arrangenents for enabling and/or limting the
whileghestitehesizesgoreashtdire¢tionrrse pguad.ahe expansien pid cgiraptim ofepe wall of the

con'3iet s b st b SPGB RE W By s bRy fpectively n

eacl BE WP URSGRAY Of fhd! nthtrd0 Wik NécEne ﬁ,Sﬁ/ﬁﬂé @onthadtitly 2¥e wil become
both al one are also a possibilit i nside the

o t/esi the matenial phthe Hareadsantiebe dlogicak anptbercdsica iy baragpessary to stop
oo GRS AR T LSRR e

stoplsBbwn bh €he fibton £(dS hs ﬂmyvnflﬁ@ﬁg %BL | ow t hrough the wal
207 of the piston rod through the hole 201. It may
5 pdigi Wi & ahdimepsienal deating aiashpwp thegembrermant atatrﬁgof Fig. 6D which

has %en%xsaﬁdlaﬁ.rﬂ‘lecsﬂt%ﬂgsegs SRER \Eljugh aft&%grgeméﬂ fhe'sHRhes ss and tt. The result of

the contraction may result in the matrix shown in Fig. 6D.
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pressure inside the container al so may be dependi ng on
the pressure in the chanber 186. The container may be
Wo nfoumsskd e t hrough the piston rod 195 and/ or BPYI/DK2003/000653
comuni cating with the chamber 186. Orings or the
|i ke 202, 203 in said cap i n2Phe top and in said cap
IR the bottom respectively seal the caps 191,192 to-
t
s B 2o 5mertfar By B hod AU s BB SaicpRfix of exile materi
whicli Immmermm@ sfainelagiicsthread 1(lod . el@na]ﬁartabcﬂa@leg,t aphlam sqgtrate layers over

A LR L SIS o e S ot o
loop 708, w0 ﬁ%a%fbf@ whes %@@n%%? id ﬁefhé‘\@fddu&fontslfh% also pressurized, when

contai ner and the wall of the chanmber. Fig. 6C shows
positiohed githd sooma 1oﬁg1g:duﬁaxammmé theeshamblerl Stighessdli' gad tt'' in each direction.

Wheﬁgge:s}ty D e Sl 3 BSiandipg T 1EARic el e chRalyPbendabe) may

Timit SR R &?a&ﬁﬁf &fttﬁéjwaﬂ- 38y of #@ chhtainen2 126t Map bbaeddssary to stop the
noved over di st ance The bottom cap 192 is shown

movekm o rihe tontaihe 2;1t7o@V619He pistonetiodt 951y Ay sivp e s fhat sealing may

h .
el RIS 450 ety igha ey gterter
COWPifgeééél@h@ dinbhstbnd Drawaiathnll REowOhe eaﬁmmamnmmmmg 6F which
205" Fig. 6D is a 3-dinensional drawi ng and shows

has treeil nmnd@néﬂup stmh@& 3''ofnd @xt Whishg legeaithan the RS gnd o' The

ti ca the wall of
res“]fﬂgt%ﬁ S?R %‘3} ‘21831 tﬁg\%wgr%pgshgaﬁ% 9&y%i:rmw ng in the
chaphesH1B6ws _ﬁﬁée Etﬁgﬁslll € 4EtiEréfal prodyctios pedcesst (bfcthé piston comprising
and laying in separate |ayers over each other
an ellameeﬂbsdqf@ynabha ogptaingt Qs 8roq RO @HubheR spancheh éOlaH@%ﬂ@ned over which

y f nt
a revﬁ%rﬁed[e H@n?nﬁ erf a% t)g/%%r a (?hl c ncgggg s6EI e S ﬁ ed. Over the last
menfdded laadtBESrublin ehanbiet haveen poditidnay eBawesnethe nﬁahemm md the rod one or-

the stitch sizes for each direction are e |,
moresapa A% may hngosemet abllTe BHC Py teared - fhorod 600¢inay be hollow and

eglol
maygo)%pan t?%ymgl? Ipfegﬂﬁé gﬂeéhﬁ CJY%Z% pfelctﬁfevﬁe%l@s;u%é@%éeg?hmay enter the.
cave@08tdf thibvfeﬁfétm bpoudts 60rewhizh may bmpolsmbmdcarﬁletﬂnggérthe rod. A piece of
whil e contracting these wil heco smal.l e
the SpERATS EIDDB PO RS SRRy SIGTRY B EHIGRR MBRGRLPVEL the rod 600 o
the ga%\é' Oe r}ﬁ@emr% ERscilt ARl pll@urie¥P iR OR, inebed into the cave.
arrecanlcal top Tlsrraybgthewallofte

Vul@hﬁﬂhﬁrm@rm@plae’e et htae inwahting36F the wyallsif d\mccmtauteh en the caps 604. The
pi ston rod, in Fi

a8 6 TR g ARG SR AR Fu Gy e opened and the
contg?ll&r Elcﬂfhaé: {tidn 1t§ Drovietdh sih8Ss beged exPanyed. ordéi@o use the vulcanisation

es SsS tt'" which arelara?er than the
times bf bCpisten s atmdpmducechtherr pistohs sevferal tiethedsniney dei wed nBylging of the

(cor%?lg’tg::)k@%ggl;eh ML or)é%m%?tmruége i c%e? é@ ndi g L?Q(%lgﬁée before the

vulcdhigtoR gTﬁé‘fbdséUQV&ﬁa}aﬂﬁﬁ bR PACRIE M sévatal p%ﬂ@feaélﬁ?prdn&mately the height
material which mdy be nade of inelastic threa

of aebatsinkcalits yrdwnmmi@) Eacinaiay by dISWDQe%%dr o theaylémsw@b@ﬁore entering a
ot her r knltt in T [

cave, 255“51/%’ éevsré'x 825@%1113? ées taf El %é% Ehe (ﬂ[}g eu?éﬁr?fé%& ?8e,' Which may each

stand, receive a complete manchet 607 and vulcanize it. This may be achived by the caves rotating

and/or translating to and from the end of the production feed line. It may also be possible that a

number of vulcanisation caves are integrated in the production feed line.

Fig. 7A shows a longitudinal cross-section of the chamber 186 with a concave wall 185
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| oop 700, which is available, when the container is in
the production size - also pressurized, when 5
weominseeed at the second | ongitudi nal positi oPCDDKRIVE/000653

chanmber. Stitches ss” andiﬁ'éjrleach direction. Wen
the wall of the container is ®xpanding the inelastic
material (but elastically bendable) may |imt the

and SR36kIABTe PR SInPRisRb af ddftanRl b1 §t7th@fﬁr& %g%&hﬁ'ﬂcb@iﬁon of thé chamber
217. It nmay be necessary to stop t novenent t he

and ghensamien217' 21 The venond ﬂ@gpu@n@lrpqsmnlgbe tppntaingt ZH o%ilOWS pressurized,

t ha ealing may remain. The | ack of such a
3mx§¥¥ﬁ¥$%' é?@ém?he possibility of creating a val ve.

10 7136&0{»@ i Skpahd¥BPriteN217 s Bviing IaidstuginAVSostioe of the chamber.
rei nforcenent matrix of Fig. 6F which has been

The wﬁazrl& of theTostaipet isdméé updy'a Kiy21G of awwias@ﬁalaméerlaérsg@fsh may be e.g.
aru tbeﬁ?}z% e.0% @‘nﬁllﬂg%; %vstgsau F' Per T mtf{)‘n cere I?ﬁ?( a§ r&ﬁn& 0 ft'tlé Iﬁeﬂésl:Effect which

allovl7_§ SpaidrSITaAMS contiee walla) 8SThe dikdctiamof the |ﬁb91fs 1ﬂrelat10n to the central axis
guctl on process of the piston conprising

184 édemdce@gleg/ g fogrdiered Teaam tSé?%erThecw@FaCtaa% dl Bb@rwra@n the wall 218 of

the co ber g?%&{"gﬁe }2!91% 1@%?&1’ %ﬂ%ﬂberq\é rDﬁ@ Elfb ojg PﬂE’ thickness of the

manc accor

wall@fiﬂ{é doBta @8 intaly Mo ethallédy Bt ﬁdﬂﬁedemtﬂy%fl}t dﬁf&ﬁﬂlt tianthae of the container as
rubber manchet has been 05|t| oned Bet ween t he nmchet

prodggeg. g]!afal pasiiopgrhatdhe sepend lopg 5)@31@@1& %g,mgeé'vmus layer 190 inside the
RS ANSieg PA RE8  45 ec

bottdﬁﬁ &% $he @ntdi®a P13 QUT 'C Detddls af@aill Icapd dre mt sigsur anziezﬂl kmésanf assembling

enter the cave 608 of  the ove utlets 6
metlih aryrheyised - Hisss 1P ibe garable Readap %\ﬂs Vﬁ%¥9§‘8 changiee Rkness of the

0 by hgh NHAS ﬁfé7 ton rod 195.
vl 89 TR 10084 AL ATIARIBDSH S Bpon
Thezavevebiits mhiye be dure hyayaﬁdmrméﬂmdslas&@ daffeleptr igpasuot] bbexings which are

steamis injected into the cave. u ni sati on
not shop@- Jha e 17 the doRmA% LY H EP BTt Fﬂ%fi: demvas ipd Slop 214 imits this

movERBLAITREL ﬂ?'ﬂ% e 3Bork M oy Emo BRI ardBdechiRK ehd ﬁ@p 197 prevent a.
ormof the curve. After vul Canisation the cave may be
movepenagpvants -tthis entodinznher theught to brassed Imaa pistan chamber device which has

roduct i I n rder to

presfie S ey L4 PenwaBafs PRt oPthisr piranebinens o OB peg it esivle in other
pum?tt%‘é's Qicﬁtaﬁ’ QA5utsie WRkidhg ?ﬁh%&o GacuiRY plaBpUG€ tandBithedd Golefy of the design

(conpl ete: incl. l e relnforcenent r ubber
specifimatioret ©e0 Arramgenteals éoqﬁrablmgtmﬁénrémh@ the yeletive mavangant of the piston

The rod .600 than be updivided in several parts,
to the PASIOn100 TR 9k %%Iy the height of a container at its

DurRigQHs! 6k dI@NhS bASsurdaRide TRY cdiaitbr 2192NPCingf réhiiMcbiint. It may also be
main rod before entering a cave. And/or, several

possibly Bet e praseurp clanges duaing ttheestr@h@ Bre tenag pf e seling forpeemdy comprise a
com:t}gﬁg%? [%Igtl;ncgwﬁresi?ﬁ% afil}l% 26? and ;ixhc él%lﬁg\égabgeeﬁlg gf%o\%)e otB alone are also a

poss‘iﬁiﬁ’tyy ayi§ige Bé addnBner ARHIRY tHer @Rghisdri PIF tof @ied cﬁlﬁt@iﬁeﬁ 1287,217' may
nd of the productlon feed line. It may al so

corrpwsqa@l weitl a¢copd chamhise 21Q Fomplisag wmgoﬁ@r@éapé@teéﬂéston 126 inside the

plstcg1 ¥o§g£‘ﬁt S’lgll nfﬂﬂﬁ@ mg ! ?rg :fllo%th(@%ﬂ 7 of é‘p?sl&}%h\’\ﬁ)d through the

holeCZU1C dV@aydé poskibde tﬁﬁl t&@ @ékloﬁ& B3P G édﬂﬁﬁﬁﬁadtﬁ@ G@ifiBa thizrd chamber (see
and an _inflatable piston conprising a container 217 at
Figt HY, mhiletthe aregsure dsisls! thp sentemenalsy mayebec ASRsAdpg on the pressure in the

chamber 186. The container may be inflatable through the piston rod 195 and/or by communicating
with the chamber 186. O-rings or the like 202, 203 in said cap in the top and in said cap in the
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and the same 217" at the second |ongitudinal position.
The container 217" shows, pressurized, approxinmately
WO e@®4p81883ict i on size. Fig. 7B shows the expandedI/pKsi034000653
217 at the first longitudinal position of the chanber.
5 The wal | 218 of the contaiR&r is build up by a skin
216 of an elastical material, which may be e.g. a
e t r @“Eﬁlﬁwn as a screwed
ot JOSE U S A M) B BifeDR, TN
assenebip ainthé emd off the histooaod &9 Nibighttmhs saill gistomined. di r ect | on of

t he_f |.at t
ol el bt B PSR 5 BBl R Saipd ol of e camber
186. AhE %mﬁt;& a%tme'?w}haﬁs Wahll. BlBcapf191 ti@otenévat Aalistaidd ¢’ from the stop

and t wal | 185 of the chanber 186. Due to the '
216. éShpaspEngaford;dwqaet&ted:kai@fS pisoh 2hdag Desmaimpvesk O‘teﬁ@ distance d'. The bottom

ner tmay he s hot necessal
cap 331 S caR 1 HRegt Tt HTR SeRerads o i ban e 192 i
pres@@%gﬁlhé'{’r’ﬁ@ s@@p 19he ThE eomdrekap®i fiuidizoal alﬂpﬁiet mcmtbonfpﬂessable fluid 205'
i npervious layer 190 inside the wall 187 nmay be
thbmgwdnvedﬁmgmbyﬂWEeﬂl@MF@?ﬂgﬁueezed inthe cap 191 in
the top and the cap 192 in the bottom of the
contai ner 217,217'. Details of said caps are not shown

andrgl BAKB, Ed&apfmtﬁ?cﬁ@fdﬂsﬂnﬁtﬁon e tegsisomapidhenais belidentical with that of
t hese may be capabl e to adapt thenselves to_the

Fig. haBdi matht thi cikerpéion dat ithe rejforgamentggongises oh Ay kime of reinforcement
Bot h 1
e RS 1 BB BB R B PRI of SRS QU i o

not ek ledhSotiee! MRid patdsn enag bediné beparallel ty he sentfal Ialeia r1i84h gﬁthe chamber 186
which are not shown. The cap 191 in the t

or ongfarhese aprft albip iRRfQECCIsRg meaélﬁ B3y Pean p plape 9 ¢ Central axis 184.
nmovenent. The cap 192 in the bottom can only nove
downwar ds because the stop 197 prevent a novenent
UpWETd BA: stidwssare mfla@bleppitton sombrisinht dontaver A2 at ithe £rst longitudinal .

pi ston chanber device whi ¢ch_has, 20 ure,. | chanb
posiiapeoifE SEbeE 186 P rpamen sy tahs st RELIdfal oy of the chamber

186 c\g‘x}éﬁgﬁﬁz&o Shdik & HabuibehirizeR H@?rddﬁ&?cﬁl sizuch as doubl e

punps, vacuum punps and depends sol ely of
t heFige SBg;howsﬂne cofithinert 228res the(ﬁrhtdon@'mdmmlgmsiﬁnn of fh@rchamber 186.

T A T T -
meabd"®2PE. gsﬁlﬁb%r | g gl ertvﬁﬁs ?.8/95 M fhay %137 résbit. THRYcoh@b®drBa between the

const afit may af so 25 p033|ble that the
contﬁhamjsraﬁddtmm@b&ibfrthmgmnfmer 836 oke. The tuning of the

B RCLa  mAB 850 i dhe B BLRSPEbo i pt g camber 186.

The (cQﬁ’('éa 058" A8 R aSlSlt Brrod? U3 thit! It cdrfet B@a NS, The top cap 191 has
container, while the charrber 215 of the contai ner

beerﬂmavlﬁgé" frwayheﬁt@pﬂifhl cate with a second chanmber 210

t he %;,SSQn %’HWP 83 }jgwf i Cel?lﬂf Eﬁ? %?és')m% 8$tr%£] efl:g\ﬁe% \Qfﬁfl 88 reinfor-cement

meah@ﬁ?ﬂ %d tZQS?' \f@béctl%l? aPfhelflie 4Bl SbadRd fl@%lthﬂmﬂl{ghmbﬂ of 82 chamber 186
hol e . It may be possible that the second chanber
leqm@wdannunlcatlng with a third chamber (see Fig. 10),

deplgellﬁj 8%8 hg)ﬁ/%tsé §6 g}elgzg% g glsttoﬂ %P.% o@lte%ﬁu@?r)% % %@% E?%‘_h Pe%pectively with an

alter@iedASIdini@ dFehé REhRrRleat hiRhGUYIY, tdng 1905 treﬂpecftﬁ'dlylzﬁSthe first and
and/ or by conmmunicating wth the chamber 186, O-r
secapdl lengudinalerosibon ot chambgi 1§0 cespeqtivelyh & RaHOLHE fgipforcement does not

ly in I?lanes (%hrguélpthg antr\gpa;gtso %‘2{ Ql%ﬂ‘eS%ﬁglﬁﬁqu—{aPhg&ggﬁ BPRE > Bamber 186. Fig. 8F

shows a top view of the piston alike the one of 228 and 228" with a reinforcement 227 and 227" in
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28 bottom respectively seal the caps 191,192 to the
pi ston rod. The cap 204, shown as a screwed assenbly
wa@roothz1send of the piston rod 195 thi ght hens sBCTDK2003/000653

piston rod. Fig. 7C shows the piston of Fig. 7B at the
second | ongi t udi nal positionzgf the chanber 186. The
contact area 211' , which is small. The cap 191 is

the IRV SePYAI ofthl icBABNECInplarkt AR thitBieR HRRenal 2%R- 1841 the chamber 186.
spring-torce operated val ve piston 126 has been noved .

During ¢e strokki the st @f the, colameboimsamownd ghe Gitrplsaxghiditn

chafie RO thibs e ERI B g of Bl o T Oyt B B cap s00.
This %&?-beﬁ@ﬁe%&rﬂgfﬁéﬁﬁfﬁ%’ﬁﬁ chp dhdlthd Apersanéhnt ke central axis 803, each may have

non- conpr essabl uid 205" which may have changed
its owo velneityi, whill gheclihersdReare baing pished Rmapis@nd gathewhtas SPhe

constructipn of .th i st on whi.ch e_i j it
hafizopa. s Jongeligh e ey o GRolRET flh e watl 185

and &EnNhakIE pERAlcoSPRFInE § REnt@inert?HB K ktethe@inningiafdl €leGamenss' at the end of
nmeans whi ch nay be bendable, and which may ly in a

a strpket, {Tbe presfurived eontpines A8Hitat thespennd longipdinalawsitipdt cross
contieapt Rk s ToART ks SRy BERR! hffing, €peed sin by

a phiality oPht lehe elaSiidaflp ekl BEPOR MENbdIE 25N rdatphlaigstened to a common
t hr o%{gh the central axis 184. 15 Fig. 8A shows an

menjber P2, gBARECisd 42 Bie 28I 32 ¢ gaid YR ATHerS' 2 Blaesg tmepjers are in tension,
' ) i t.udi nal it ! . . )
o i 90 LR AL B LIS SRR i na. T

Jimite ¢engthalivhiey the k86tching o€ sisuskiz 250 of safitepitont Th@sommon member 255 may
unpressurized its production size. Fig. 8B s

. : ows {he,
slidecwilh slidves mesis 296 Qvsk they igen rodh b Jigr A regios itﬁ? BRpsiHction comparable
cr t 2 dre of the container
w1ﬂ10tg§€?ﬁi§ sﬁélnn e’aogt'%h}rk%ﬁtg?geg?a 222,224 and the
r ei FigoOEhownthe lomdndin@230s8-seption of theeiston 258 .Mer contaoisarea 253"
| ayer 226 may be present. The contact area between the
contai ner 228 and the wall 185 of the chanber 186.
Fl 9p 8G s 0WRalt § q&@@ AneAP i tiGrs 8GR the container. Pres
Iongllgtsué)isnal posfﬁ%i on o e chan‘oep 186. The ceor%?%ct Sur.e
managengn? 2% 'thengistot eorapiiring drainfjatable hemain¢rawitoin tlagiceliyndefotmable wall is

area 225. The top . cap 191 has, 25 been noving e from .
an EHETER OB 2. SRR B OB SIGR PREAEPEThAR o do wih
mah%giﬁmgrt‘lﬁ: €8ure ih BRRSALINE! i ovdel o ké'é? thedeRfi) orf #@BPpropriate level. This

means 223, and 223" respectively at the first and
measedwing dacngtidkeditesd the yslumecof the cantasner iehanges. Agbin the long term, when

ek o (o ey 5 R 5 Bt Bt ¥ g iR ittt sating

capa%ﬁiéﬁl A e6Rasfied pap odidetutieh. Thend RoRiRE caiEmM: wHRARSchanges volume
229, and 229' respectively at the first and second

durihg a gireked amdr tpdlas eantwinep ps sush (oflaliisdr 186 respecti vel y.

A part of the . reinforc nt .does no Ly ] .

t b abg et T ol G B RE ey el aftya Snge in the votume
of atirki@stlodd Pheel, REmaakRe B theMdotairkt thrstigh's gaa heR in the piston rod.

view of thée piston alike the one of 228 and 228" with
The gpressing foay airdat same 7tirag @lse Hp bajageed, and this may be done by a spring force

operated piston which may be positioned in the first enclosed space. The spring force may be

originated by a spring or a pressurized enclosed space, e.g. a second enclosed space, which
communicates with the first enclosed space by a pair of pistons. Any kind of force transfer may be
arranged by each of the pistons, e.g. by a combination of the second enclosed space and a piston

herein, so that the force on the piston in the first enclosed space remaines equal, while the force on
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WO 2004/ 031583 PCT/ DK2003/ 000653 29 the wall in the
wal | of the container in planes not through the
w@eoozdssaxi s 184 of the chanber 186. Duri ng PEEDK2003/000653
stroke the wall of the contaiper turns around the
central axis 184. Fig. 8G sh schematically how
fibers 802 nay be nounted in caves 801 of the cap 800.
the p}!?%t? iBY sBendchilewadphd kalal iigntihe padPf pRfdnb Aves towards the first
| bers around the central axi's 803, each may have 5 )
enclosed spaon eveel windnt §tyid vik inhayirtghfsorhi the figst 8MRlosadespoed infp the container. This

ushed towards and in the cayes 801. Fig. 9A shows a

com E?ﬁd‘feﬁl}’&‘ﬁ“rﬁlgfdérc& g 4L aﬁcog# cpgliese fRfftber 186 with a

The GRIMEEKN HEDlesshBDin BO Bhaiibel B I3 lcaRhRePHS R the BARE iof iarteof the stroke
contai ner” 258 at the begi nning and the sane 258" at

may talse beridneby azosmmumtication hbthe chasberi and dhe erodenef the ggntainer. This has
. at .the,second j Lna iti9n. Fig. 9B shows the
ah&ﬁ%ﬁ@?Vﬁﬁ?ﬁ?ﬁ“%&gggyéggﬁﬁg V@ﬁiyﬁ%ﬁziston 258 having a
rei Wﬁ@é&@ﬁn&‘ﬂﬁ? HoMnflatél @rd¥igH aalaiviedin @fe fitort &@&Bdr the handle of the piston
el astically deformabl e support nenbers 254 rotatably

rod. fEs eleximey ba acbasioyrlvarendseinflaim valvh et e dchraler alvgnThe container
Kin.252 .0f sai d DpiSt,Q 5 ' or's e kn: ;

may 5 ONGRE ol G ffraths, JIEIE BFIRE 1 nbflion vanve i

used[TﬁTS@hﬂa@ér,vaIVBQy?ﬂéﬂaYable’ib&@lﬁsba)if fits BRIV as it @éakhgas and its ability to allow

Ien?th..Thi s limted length [imts the stretching_ of

to caniyel gl kinds 5 flids.ki erdeyi tg tegrble milation Ve RATERT MBS begGLessary, e.g.
¥ . s .

ek AL OO T 25000458 Ml 8 0ot e

advantigé t1of idflagorpingy 66 e2BBI298 veril ke fed athis aergeprafidal in case of manual

. Fig. 9C shows the | ongitudinal cross-section of the
inflagipa Merepser, commed ghilhatvaliiecwilp saspringpige operaied pbug core, the valve

i Mwdli n the
Clos%édoatrl}lﬁb é‘?aﬁg? § gr esgur ;Dr %%;%g%gﬁglﬁfﬁ g?)b't%ﬁ{g pi ston
If the dtopr oSpegurredi volinad fbinethe entlased spaceitd thearon@iimes tind ace yersa may be -

deformable wall is 20 an i ort?n art of the

subsgyiglo if- AR Ab @B ke A JHCSSBPIOSIHCS T AN e isgra yolume than te -
. . >t e int P 1

vl A Rec A BT B3R SHRHIE 08 SO B v procure

in thEhdomtainee.alinsthel last mgntémed casertivk golwine rof thehpressuteusmmrasf mashbe reduced in
cont ai ner changes. And in the |on erm. whe | eakage

CompRIER PHE ARIRSHCHEICRyn A8 & Pfq%%g%ie&lsqfﬁl@t Pﬁthfﬁgl%am -

In tHfeQabPihRehe pidued et Yin Blef R6dsudeNBuRE & 1hiPker oF ARABE tHeldbntatder it may be

I'ow of f10id may be the solution. To and fromthe )
necessany thianduringtilemstioke dieatnyebetwednuhe pregdireivolimg seuret augktbe container may

and/or to th ontaj ner .as suc inflation). Th . )
be sEREAZE Tt HE Gy b o 4 P DR BB SRR which may
be iVhditatdl. CIR SRR hike oMl UsER thdfalvesldfletén EREMESBH change the flow. An
space, communicating with the container through e.g. a

exarhple ds jananalngegiisseapsiryctign useth forpindating: e ngoptaiier tdye tg aivessure drop by

ti al so he bal ance and.this m o - .
B N N T
may Alsb6e ol hietho@N6f @5AbuSIPaGRIntabiig $HY iph@sidrorieeel MRy tHee container at a

30 oyiglnated by a spring or a pressurized encl osed
predsjsamimed devel: a second encl osed space, which

co ni cat with the fir ngl . R .
o TSR bl bl b 3h B AR RSB AUBBE ntaion of e
con@ineANgRd thypeath @fthd Bt ioRver thag thdpressutzoinitheetiainter. When this

of the second encl osed space and a pi ston . )
may not be the case, such higher pressure in the chamber may be created temporarily by closing the

outlet valve of the chamber near the second longitudinal position of the container in the chamber.

This closing and opening may be done manually, e.g. by a pedal, which opens a channel which
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herein, so that the force on the piston in the first

encl osed space remains equal, while the force on WO
wWQOM4/0838583 PCT/ DK2003/ 000653 30 the pi ston PCI/DKE003/000653

second encl osed space reduces, when the pair of

pi stons noves towards the firdt encl osed Space e.g.

when fluid is noving fromthe first encl osed space

- comuhfMi tésh&m?%{aﬁg rf)gféxaeg%_ ?ﬁeéy}aéf@&&ﬂg‘t&%@ﬂ@%@ﬁaﬁ& ¥g=a Schrader valve.

cons ant space. The tuning of
Wheh loperp lees gdliveeadtuatdr eaycinavd) dwut bickd the fowe tadepsess der spmlgg -force operated

o B of ToTAAIEAERR e ST SHSEY D8P B oy be closed,

HBiAS YnfRE6R of 8% GohiaMer. (Wihen the channel i
and %@86%@%%‘5&:%?%%@/% 2f20§%4l'hegcont ai ﬁer may be en the chatinet 18

closednfheattmatot fimotingls aadudbsed 111 W@?ﬂé%ﬂogt dhe apraitor may) eheck the pressure in
handl e of t h%ﬁc?' st on

| ve ma e a 2C
the conipiner 1t a RFes§ gaé‘lgf"’o‘?lgv%\ Fr%omeeterg \&)gmgg ﬁlpé 8§Pm% g? ng &tlet valve may

also b8 Qo RhARALLy. nﬁﬂs ﬁ’ﬁy ibBidbAd B afl Ay @R nRas wHechRitak the closing of
comuni cates with the chamber. |f an inflation valve

the dusletl By aswighal af Suhkiaders a/zdsvie of @ meastiemen) of P beipg lower than a
its .se urlty to avoid | eakages and its ability to

predefeimyiied YAl ont rol al | kinds of fluids. In order to
enaipheaithhhi! ihfAftiondr iR MRk Bk QbrtdiR Prehiiot@iRd Saluy may be done by
e.g. the one disclosed in W99/26002 or in US

a combDRQIE R valssommupisating with e chambgrond 2ep@ckess Valye of the container.

It rel%gsr\ég gtt g:l 9&{1’%{5)2 al %e:t%%llbrgztggglugg?ﬁw?ﬁ%sglgrgb% %d tobﬁlle @Péég MoJe% container or

to thi Rhdraer OAnoth& spEYE inay G flidit R0y aWetdotuatoy af wowmoa may be open firstly
erated val ve core, the valve 15 c]

spring-force o
whema t¢r@amdwaﬁneﬁ taeyprassursy s baprerepehpd) & 2hhy C%@‘é‘ﬂmg T with a spring.
bt ai_ned. h
sooft B B! bR REC TR gy 0LD LRI Bt
valué Ub&ttﬂé’}f)ﬂeﬂetenhﬁlemue lve epg. af ring tortoogeaated piston or cap. Or, by combining
pressure/ vol ume source wth a bigger volupe {han E&f
the pighpnRE2 of Higrel liheith JBADS 5@ et AMAPIEOP BERPE when a certain
or hi gher than the pressure in
pnmﬁﬁéﬁ%&%:%ﬂ%gﬁh(p&%ﬁﬁ® 'ast nentioned case the vol une
of FHEe lonegpus @ Iﬁﬂomi -cleanthey symtenn exdthcedision cogprising a container 208,208' .
conparison with a essure source Wt

R O TE E E——
man%gb"ﬁ% ot %@s&i{bﬁé %‘190 > tgvﬁso be JsOE & B@er rp%to%@ WoRBris®g a container. The

er o e container it may be necessary
conthiilalt 208,208 godytte inflaterk throph f Vaive Bét inethe baddle 240 and/or a valve 242 the
pressure/vo Hne source _and the cantai.ner

pistap wdr K BRSGhEE S FabhDs, Fpek R trailoy, communicating

W1thSQ ' %gggﬁ' QREEATRY VaRES A1 Ray WRI FhinfBNon PEivé,Se.g. a Schrader valve,
uat Tﬁe actuators nay open/close the val ves of

com@mang admhm@mm;d z Nalng eoner?éSf Thevvalag uz&eemm)r@ 195 may be a check

nstructio nf |
valvg0 %Vélg e %)Ze P’ﬁtoﬁrlégsﬁh“ @ﬁéw 31}5:61(31%01«& 5?133 %éZ éltéde the chamber
209t %élﬁ?ﬁ%auﬂé@@@% 208X PR eaﬂ?ér\ﬁ@sc"r%@@ &s MBdsedahd @h&heerd1109The manometer
sol utions are possible. This may al so be a nethod of

250 costtlésoursirgl mfethﬂpmunfgmsﬁe ther comtaines - [ng\fatther letagie are shown. It may also
cont ai ner ?etern1 d,l evel Ny

be 1§ A0S 40 &9 etlhe Rr?ss%ﬁym enabPﬁnB@l 148. 1t may also be

pos@blE ﬁﬁ?ﬂﬂe%hé}:ﬁlﬁér@b9 @f‘th@fcoﬁtﬁﬁer AR TBh@ Heleassmidve t he

pressure in the container is |ower than the pressure
(noti drawhewhidla msebe adjvsiad thi sertain pre-determined value of the pressure. The released
fluid may be directed to the chamber 209 and/or to the space 251.

Fig. 10B shows an alternative option for the inflation valve 241. Instead of the inflation
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may not be the case, such higher pressure in the
chanber may be created tenporarily by closing the
wouikes158nl ve of the chamber near the second PCT/DK2003/000653
| ongi tudi nal position of the gontainer in the chanber.
This cl osi ng and openi ng may ¥e done manual ly, e.g. by
pedal , whi ch opens a channel which WD 2004/031583
VaIVEE 1/ %Q 9%4(@99&5 Snly3d bERHFLAACHRN WivhRe o@PRBEMay be present, which
etween the val ve actuat or (Vm99/26002) and e.g. a
mmbﬁshmaﬂanmmammawmumhemunpen the val ve act uat or nay

operiss JHC L8RS il ar BeiBayd S8 BE RS 207 R APk e 126. The

bearﬁ‘x§|2\4@ R rifQtloRRRfinal ddRtS240NEhaBhThREacERY el afo@ﬁ@ the rod 247. The
and any high pressure may be build up for enabl i

spnngli’fﬂrB &patdes agfresshie cndhe Biid an the\apeond chambds 24@eThe %0
cI o r. £ URCt.i.0ns [ |
B A DR AP . e e

keepshe;ﬁegﬁleloﬁqﬁeﬁm@lm essure gauge, e.g. a rranorreter
Qpening and closing of this outlet valve my also

donEigadOBrihowe @hq @ressm soureg 7O ewliehh 812\ hage @ IEESSHS \Mhﬂch exceeds the
ich t

pressgl?:eg%gel ogtthe Cﬁ)n Ele c} gv%\%?é(%u\?@ Qg g (/ar%% gcﬁ?agérfeiog (m?)éoﬁ'ﬁguratmn 709

showdf ﬁseﬁlﬂIogecﬁl@lt@ ghd onesf Flzarn1g (292,e98), eqnd meldt vaikel04 1ath e.g. a valve

The automatic inflation of the container to a cert
actugiplTQeles ﬁ@rﬁ@araugm Tol Sk AainEsay 1 A OROPEE SHE 6192.297). The

spac@ 7 ;(@ lV&n§ ﬂ?eaﬁqaﬁ%ew 7 iR & ?]{5@@'7 ?ﬁdcoﬁn&ted"% the chamber 708.
edse va ) e cont ai ner. eases at

The &EREATOR mde’ﬂBII ®hyToe etbunet e tef pittbe rpd 886 uwkich enay. bet updivided in two
t he space above the container or to the chanber.

chambest HérandfPBon nmay be that the val ve actuator of
V\Dg%égz qu%]h S @orﬁﬁ&& 'orf g’ eé MOE\%H?: t’%vop(flfckqﬁ)k@sr AR QR comprising .
val U e pressure en reac e

eachCOVHIVerra@gérhentwhichanayirel suagrableﬂosﬁe)«]mh:ﬂmgnplm Bire mmgéﬁ may receive .
that the_ o enin to the vah%l ctuator_.i.s cl ose

presguse sjgnals iy andy % o Hepegvelyy dpside, of H}eeplggrlx E m%%é@t longitudinal -
' r Gl Iﬂls’ﬁfwmsafmipr tively to the -
pos e Sofond S Q78S LRS! Bl sippepecivay 0
actuaitBﬁﬁQZ&ﬁ th atutlethealpd stramgeupemgz(ﬁ raeddhauhﬂ ealctuzw ’Wﬁew‘. the inlet valve
certain__pressure ha en reache not ., sho
T ReHoTal T SE A0 A HEH0s ST Ty Ay pelogdously to the one
sho ﬁﬁﬁ Sipg a contai ner 208,208' 20 and a chanber 186
aving a central axis 184 according to Fig. 6A-C
| nf IFag i16A. shos ppiststchembereisiea metit 2 pletgn ﬂ@@p@ﬁ%? @onmer 248,248'" of

wh1c g&qr rﬂgrl r o hegl goﬁ;g%!p 20$ 2&? %ﬂa@ﬁ{g a central axis

184 4@dot&ng4d Fig) dAiE. hﬂ@ GhieitidA And Pesaire %a‘ﬁ@ée‘ﬁ%nﬁé&cﬁlb@ here may also be

piston rod 195. If no handle is used, but e.
usedr foir apttien gistoris ¢omiptisiog @l cgnigiser oTheownta@mm%&&ﬂé%t AY) y be wiffaged through a

valveﬁ\g & SC | ads”;té tﬁeg lc%a.embgr ggﬁ g!ax Slal\%lglm%ﬁ‘xigeché& Valve 242 according to

Fig.a10M Eqd)xnﬁ it inflal@ vave qQireferdly a Tograda! \X&Bfel IﬁOt |’Hﬁe first enclosed
p|ston rod 195 may be a check valve, havin

spack| 24Q4b cempuaicying1wigh therrhagherdir intbe ﬁ@é@iﬂ%rﬁé’ %h@e 01, while the first
enc]é%lgve 24%10 Q%Om1 um%!a} gte)sc ru]g%% 1&I)n%1 &g%ﬁl%t%f@ﬁ% SECOo rrrl,g enclosed space

i er secon cha

243 248ich Thg lﬁiﬁﬁlﬁﬁﬂ @liroudbl. g€ A RsoL eHlve dike fafSchh!der valve 241 which may

pressure inside the container - no furth eta|I are
posigpsdrin thet aﬁtﬁg@ 24P sBhe valve has a core pin 245. If no e 1s used, but e.g. a rotating

axle, it may be hollow and a Schrader valve may communicate with this channel (not drawn). The

Schrader valve 260 has a valve actuator 261 according to W099/26002. The foot 262 of the

‘_
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be possible to use this manoneter to control the
pressure in the chanber 186. It may al so be 30
w@omgioblses t hat t he chanber 209 of the contai nePCT/DK2003/000653
208, 208" has a rel ease-val ve énot drawn) which may be
adjusted to a certain pre-de@ rm ned val ue of the
pressure The released fluid may be directed to the
cham%F&a fﬂgvea'ﬂfjélﬁfet LR he3 sP §C§ Sgﬁrltder':\}a!}fe Jw@lﬁhsrhw\’ée @fuipped with
ternative option for the IAflation valve
anothensalensthefort26@ atviding oW OSY/26002. 031830 manually control the outlet valve

M e RN T TR T N———

g D287 By Q8 €266 i ~circul
o oB5358: AL R BRSO (028 By R0y 0 ol

hole RS im et ®p7of<ﬁ1e 1pb@1 Q6BcKhe fivoy 262 3Gs alhiglet yalsie 209 (mtedrawn) for the

ST R 543 PSS S SR in 7
wher® rﬂgé&iffe? VﬁOﬁIB ishlg‘eff l[))i%nd The abikRitedqseRitidn 2Tandethe $&6al 26 &vhen the outlet

shows details of the flexible
valvqmlskbpmlcﬂs%"ﬁiequﬂﬁwmk%ﬁal ve 242. The spring 248

kegg r i‘sﬁﬁﬁr essa?%%oggltfhmm St%ﬁ.ynﬁ aepaugpr%lgtgr&sfg&vﬁo between the

first \éﬂdl&@d psceeds eInHethe @é&)ﬁ& WnElosedVéphcenD43. hﬁlecﬂﬁtbﬂlrﬁ@ I271 of the pair of
Inlet valve 702 wit egﬁé a val ve actuator 703 (th
plstont’onﬁf glgd¢dab}’ @nbeADing 2ﬂ@ vl,ﬂngl@d@ﬁlaﬂw@% 2 i ghy h%ar’é‘ﬁez% enable the

292, 29 a \,
ransor f (i i P BB o s B MRl 290, The spring
243 BRRIRIREES. e piorOA BFS ¢fi tHe pilsﬂdﬁ fyBO 2012 87dr) 2488 with internal wall .
space 710 is connected to the chanber 707, while the
194. sl’p@@éﬂizméeaé@nﬁé@ﬂémﬂtﬂol%he chamber 708. The val ves

i B 7 SRR Al 278 of A ) 261 B0 pion ype contaner

248,348' Rildeh Mb':a ahaw tid thobattlakis 484 off thé ghandi®F 186ehe piston 274 is
‘two bl ack boxes are shown conprising each a val ve

schemnticati inen, anlicen aday; lisell 4o dur dipeingprosxeestippal area's of the inside the -

The steering 715 may receive pressure signal
pmﬁ?f%ggh% 717, respectively fromthe inside of the

pi sFRN 13D dhiofit @listoi 2430 @i Wwhich adlousip 280 iisobdldofThe heusing comprises a -
chanber. The steering 715 may_send si %ggfsﬁq 718

Schrgdka valve 2640V ity aIegra R PARS TR BReiPp 20bFba T ba P Ssting the core pin-
261 Vxﬁrfﬂé Sl nBSREr He VEAR A IntoRgh DRl 986 0777838 0ld 3492 When the core

arrangenrrent IS va ve and val ve
pin BA56i6 Ihbﬁ@p&fsﬂeﬁn gRipnn riny 2T mApatDd glmowsu 985 of thaénreneylinder 283. The

e oo Bl h e 2 38 S35l s 260 o

fsgl part is identical with container
the &gde%gf et},%gﬁlg%[ nmber 186 having a central axis 184

acc@lg}lllrl@ showkitllp cdir@tion tod th@bhﬁﬂtl\mtvea%é witle gsagree pin 245, which is

managenment descri bed her Iso 5u
o ASSEIET HESELL S iy TR LR B rathelBhan, 205 306 nd
¢ 8y Yalvg. datse lﬁlﬁér%@ﬁrls %eal Ve%closed between the housing 301
307%%%’?1210% Ié%r{g?ng V\/I’tTﬂaft he %Iharrber 18 %ﬂlys val ve nmay be
and ahe logliridew 80% eby2 &2lingsc 23 1diand) 2864. A channel 297 having a central axis 296 is
positioned through the wall of the inner cylinder 302, the wall of the cylinder 303 and the wall of

the housing 301. At the outside of the housing 301 has the opening 308 of channel 297 a widening

309 which enables a piston 292 to seal in a closing position 292" by a top 294. The piston 292 may
be moving in another channel 295 which may have the same central axis 296 as channel 297. The

bearing 293 for the piston rod 267 of the piston 292. The piston rod 267 may be connected to the
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Fig. 10A/Dor it may be an inflation valve, preferably
a Schrader valve 260. The first enclosed space 210 is
w@oresiseat i ng with the chanmber 209 in the cone@Ei/DEROBHP00653
a hole 201, while the first 0,_,;ﬁnclosed space 210 is
communi cating through a pist arrangenent with a
second encl osed space 30 243, which may be inflated
pedal D6PUGE 1BA or ﬁf‘othéﬂdcﬂ{ato%‘(s_&tﬁ:hiéﬁcdllz%ﬁo@n ﬁpﬁgaﬂm). val ve
241 which may positioned in the handl e 240. The val ve .
hasFig. 4 bF shqwsrthepiston 28 randHlagisfletidnsartpsgeinen 368 ef Big. 41D, besides the

rotating. axle. it e hello ng, a. rader val v .
a8l 1 10 R o oY e SR kian B T iBalE i Pmgg Ben 368 comprises
now 240 ItBél i u@ P0Qo Rasrd iNalalee aCFidal OF. Pigd nag 1erddnd e enabling the

to W99/ 26002. The foot 262 of the WD 2004/031583 . .
closipgpf Bie20b3) 9bes 98 predeternuneddiressws happesaipachss, Gk opeping it when the

val v 3 . £ alyv j .
{508 TS Bl SO B BBy s 301 v
give¥\d Q86210 drNachiatier 3630 wikdhuia labiyiat@nihfodich tab@atingt n€4dns 364 the piston

valve 263, the foot 262 may be equi pped with a pedal
292.265 which can turn an angle a around an axle 264 on

t he t T j: [

r oa VB3 5 Btk baP GBlue Wnlle SRGAEEH 40 pit BGhBRA value of he
preséude it ®p piston, liee peo@bmet 369 Theordtmd the2@dsidpadaspehing @ff the outlet valve

val ve 269 (not drawn) for the chg%rrber 1%6., .The )

263 gy therfepireliad By #HosGR pelgppr AR B8 PAL Mg by gssignal 365 from
i ] is

the doivaref 3615 4 g RO 0 hechsber PEAE 4 0?97 &) p@blEner 361 andlor

366 2fay actvemmtitdlly dedck ehetheabveotithe kel prdsasedf thEhdhamber stlower than the

channel 268, Fjg. B shqws a.detail qof the . .
wWorlBERIFRTUE: P (B P TRy Sa?%f? ¥ peagica) yhep e presiure od the piston is

[ € &hﬁﬁﬁ 210 and the second encl osed
lowérgléigeﬁé r:(’?. The plggt%gﬁﬁ?od 271 of the pair of pistons
i s §ig.deG shywasdhemniicatly 246p 3The 1Rbwgh tusgiing B1Uconnectai® the housing .
in the bearin enabl he transport of fluid fro
311 o Ve AeeH B F b e SR S1 Py keSS REFoLier 14y et lcaifh The contact
areaaﬁg of (i cap 1332 Sl 18 cylBfier DB (1€ 1PDSSWhEn thEHSrcl 'o_ﬁ:tl%ﬁcap 312 from the .
W

rod 195 of the piston type container 248, 248 ‘ )
chariipetr dbecrahes wigger, th@dap RS mONS to2atPosEd wlea¢ thereap Al ringhown, until there

.wall 194, 15 Fig. 11C sho an..al t ernatiyve wal.l 3 of.
s eqfhelenPe P Faeshn g e o T B fnigiEr e gifper “The Bring 310 may
dete2fiBe AfbBmaMbuftvai@Sofah@ patkRirdtoMepfesd he vaRBIchR! pi21sS. A8hrader valve
of the chanber 186. The piston 274 is schematically
260dr awn, and can adapt itself to the changi ng
cross-segtional area' s, of the Jinside t.h pi s I.
o Vi B AT en Shlhafe Bisionoit 33 Wt 2kl O i 321.922 e
positiSnellat the .end BEa PREsSIrbA 32N WHitS@EY thove th Sbdakiagier4.val ve
260, with a core pin 245. The val ve actuator 261 shown
as depressing the core pin 261, while fluid my enter

t he wval 0, ouygh annel.s 6 1,: 8 . . .
R BV MFEHR OB 25 ek S e i
elasfidally defo8mamy wak avitht differe dread @ tigf trireGerbal BRss Sytiondchad a piston with a

283. The inner cylinder 283 nay be sealingly enclosed |
fixeg geaguainicah ghapo.gWithing ayaing as d8etylinder Wit Exalecometrigalpizes an inflatabel

chaﬁlge? i§ %béiﬁ&%ﬁ Widén isTﬂl?laﬁB@'meg ﬂ:lllﬁ’l6(a non-compressable and/or a compressable
fluid). It is also possible that said housing may be avoided. The inflatable wall comprising e.g. a

liner-fiber-cover composite or also added an impervious skin. The angle of the sealing surface of
the piston is a bit bigger than the comparative angle of the wall of the chamber in relation to an axis

parallel to the movement. This difference between said angles and the fact that the momentaneous
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25 Fig. 11E shows the construction of the outlet valve
263 with a core pin 245, which is shown depressed by
W@ bw4031582 actuator 261. Fluid may flow thr oughCT/DK2003/000653
channel s 304, 305, 306 and §87 to the openened val ve.
The inner cylinder 302 is sealingly encl osed between
the housing 301 and the cylinder 303 by sealings 281
defoldionddr 1f VQ?EF‘W Ae ﬁlgtznllﬂ&éb Hhcd aCHINHEL Q}ed%'ysha?rﬁ@ d. % a viscose non-
positione rough the wall "of the inner cylinder
comprbssab&atﬂmaom thé evadiycbf i thel ehaiBi3 aad/or tieeright] tuning of doadweeglﬂatmg mearns,

which B PSR B A0sh ARG o3 poer P NBAPge PEDGSTROARES a bifig edge, of

Whlcﬁ ri%b(!l@énc@ t1{RE PhtrAaP 2xk VftB&kchdnibe? dukis ithed) mR&médtMtween two piston
by a top 294. The piston 292 may be noving in

and/camdiamber mmme mag 9BrywHTtgh preiden a\ceossisectionatearesephangg during a stroke,

hannel. 297. The hearj.n t
and ﬁy gl}a{ma %sbgng 08?1‘41 %cbrf%t’@}? ‘E@%‘Seﬁthog‘ ?2)1? tg? gSEOrHOQ’ %18 _fhrectlon of the
movERdht AEwERR E’xﬁgta@s@ HeQ hﬂe oM\@itR QGREARE 283le in relation to the angle of the wall
PCT/ DK2003/ 000653 pedal 265 (Fig. 1 1A) or to
of ﬂ]@tchanbfactm dhase sases t'hﬁ‘»e ﬁaiel @ﬁmeyplﬁ%mﬂqu rppgled pfEin the last mentioned

casesalrt ?%3{331 sk %%gltﬂgf I;%,O % f%n &gss—sgfthonglf Aar?efr gﬁ@ gyreﬂlatt a designable

operfiR® foeceC bl WALl bh ﬁxeobﬁahﬁ’fer vidlyviee eduipddgwith 1H. tlﬂih&ready shown loading
i nflation arrangenent 368 conprises now also the

regulating mgamsethe 087 shavedcanbigoll 2B nandyiimgeesyry ity the shape pegulating means.
|
e J S o b PR bt R i S IR Polhe SAE e

opePRigng3A tshavepistbi @30 arfesiSposiionsof thwpistohhma chamaber 231.
pr edet erm ned val ue.. A signal 360 is handl

ArowgrabinteiabBgy lequmg.a}ésw@l S aporagacl ovan S wall 234 o

R R

inflafio® 98 tHeewhlh &ivt tshewpr dhd ehgrenofinthel pisadnua thé nbllnﬁresslmlzed 51de is only an
pressure in the piston, the arr ement 369 to C
exarpile t(:4he Y th@plawepl% pEfhe serle ofighe T6disncs bityeen ‘%%é % Sdge at the end

h neans
and A B B B B e e e e e 36
is apbromimsiolye3sht Thersttape of tizntoegifudiial icrogs-secidmnal @ 7diferent from the one
the converter 361 and/or 366 may autonmtically detect
Sh‘)‘Wﬁet her or not t he actual pressure of the chanber is
BAnbRE §t51'1 BEehE LRGN bf b RBORY. St MHistadek $rom the sealing
nay € Specl |ca y practical when the pressure of the
edgep233 ad the cerfifal hxinv@B6 ishan Thh engle &- ohtw & pistopr sealingr esige 235 and the

sche tlc a ca
iy P I SERSTES b0 0t P08 e e o
r
SR T T
becothdshis blgeasalyd angtbet. 282 (fig. | ID). Wen the force on

the cap 312 fromthe chanber becones bigger, the cap
O %ﬁ?m%€V@mﬁdf§xﬁB§P?W@ C%%@W@~the cap 312' is shown,

Unt' t f ¢ 688 08 sdaliSs 6AR 235 and th
Plh% 113@33% rr? |a o} igg%glﬁléﬁb%%%?g ggrl ngs?fllog e e e
cmﬁd&hﬁ@ﬂB@gzghdummmmmmnsmaﬂheﬂmhzthe pressure to depress

h I
the F\{g? l\él% sch?){v(sa ellgllstgrfr glmoét g%ﬁg éal’l o of straf(e efhezdls%nce from the sealing edge

235 and the central axis 236 is z; - this distance is smaller than z,.

Fig. 14 shows a combination of a wall of the chamber and the piston which have
2-28 changeable geometrical shapes, which adapt to each other during the pump stroke, enabling a

continuous sealing. It has its production size at the second longitudinal position of the chamber.
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Fig. 12 shows en enlonged piston rod 320 in which a
pai r of pistons 321,322 are positioned at the end of
w@ 281883 r od 323, which may nove in a beari ngpGRDK2®3/000653

Fig. 13A B, C show the conbingtion of a punp with a
pressurizing chanber with eld@stically defornmable wal
with different areas of the transversal cross sections

ShovA' Re Eﬁaﬁ{b@f‘of’\nghlﬁx ncfvv ¥&f (ﬁhﬁpﬁrﬁbﬂ b&ﬁﬁreé%ﬁl@l@ SnedWik DB afd piston 450
ousing as e.g. cylinder with fixed geonetrical sizes

at thabegimfihgofxbsioke cwhitehibe plsmnpﬁﬁi {si sboven jushbefbrei the end of a stroke. Also all

a0 - bl e _and/
other, Grhhident 0B tefpiitot wfiich i PSR B 08] Fred EnBra Bere goo. The rignt
chm&odisdeﬂﬁltf%if R PisPArdate vikbRity Bf iRtk ien WY Im#5HRE agiobifive effect on

g ner-fiber-cover conposite or also added an
operattqne,r Vheolosgitidingl cisesestoed shrpetHehe ebaribeg sbewd it Eigofl4 may also be
piston is a bit bigger than the conparative angle
‘the wall of the chanber in relation to an axis
paral l el to the novenent. This difference between said
angl es and the fact that the nonentaneous WO

200Hi2831583 oW BrbodisreonoEsBe hember witherrpwsriactions of glifferent sizes
Wthﬁg@l\’% égrésgaéf gcurrgp grgéghﬁszzﬁg | 'ﬁﬁg 1saaIR>'ﬂ{eB|q @%{f f'o&(tgé( Jatnﬁrmng problem of

dlffeBe'n?

ressa

the oed bis@hs bIWOCORMERT. Eﬁéﬂﬁl@tbni zhﬁoﬂ’dﬁr@’tb claiiiingaydlsd Amdtion well in these
regul ati ng neans, _which may be simlar to thgose which

specﬁwéla@b@rﬁ, whemiher @rnf@m@ng}tsqf dhe skip agwe @arty ok g Wall of the container

il s o e AL hg 06 of BB el g scion e

changtied mely dldvabdasedpogi theopwitionyof \the yeinfdivementraf\d. gleBiga 8D approximately
cross-sectional, area change qyrlng a stroke, and

paralef] ayith the geayad A%ip OE s ipmbeto g Bie. theprpforpeacnt Sobeddof e.g. elastica
threzﬁif(s) \Xg{%gr §}§E)°;blr r%ﬁoxgﬂ 'irFng's OBr 8k ﬁﬂb%vmé@%ﬁr@mndwrdual size. The one

e equal, or with a negative angle in
showed! @t Figa 94 %maymj;doeﬁmtﬂdd‘l welha Pistons fconipeisiop amnetastically deformable

cont%?lg‘rg ?’ﬁ gﬁ%g:gylégqefowﬁq W%gnetrlsgg{ !gshtrg %@;}/ ﬁgee?éﬂgégl%gtely the size of the
I :
cucghr%{ i[')egﬂ:‘i%{~I é}hm'f g]\efSI gng% REAI DS THOR DF 1RE SHlakiHRA ha@[n%aa remforcement

10 operation force. The Wal
whiahf allbhzecoutramba rw1thn‘iagh iﬁmctleqallfpﬂ:ds may e lin st Glamberd ymthout jamming, .

and i ol SRS GOEF e, DN P0Gt SUT I IREaRGL sizes. If the
braid Q?%Ré eéfoﬁlbtr%m%rcérﬁ@lt Rirsd Q&lth@ert Hﬁ?; Chashe r546my ﬂB@V&h@ﬁ'lse elastically

on the sealing. Fig ows piston 230 at
defofable pmtamecrdmomés néreelpitisalateformablec l:tamﬁeto 3 flexjle defarmable, but it

it 33 o hE B, SR Af ) Ml g of o canveral o
SCCtl%errTHeSE@Qh%&/IOH itge SRgtRP BetvelP v PBRAGESIARDE dirbitiod of movement is
here may be a valve arrangenent for inflation

: contmoﬁmlwt\mlll bo Pigahat gie vasilts mﬂ@kggﬁapé lmdvamtégq@)us toomingpize the change of

e G BORRBEST 1 CFS TGy Ry e TR i 210 s s

sectlﬁﬁt(ﬂ@%rbhﬁﬁlﬁ e alrbinfeRbeCoRd citdeiserit, whillthatardahef a circle is % m D? (D
begi nni ng of the stroke in the shown transver sal

= dignetes -of dlast ¢irple)i That pwtcnsaw:raﬁ@luyu@g% DTwid asniyapiwe eflinegrereduction of the
cuc%%ge Lyl @al gaﬁi?a i e &cttllog no area dft flSe re%@r{ p]z)srsﬂ) € %1 %lso maintain the

circumference and only reduce the area. If also the shape is fixed e.g. of a circle there is a certain
minimum area. Advanced numeric calculations where the shape is a parameter can be made by
using the below mentioned Fourier Series expansions. The transversal cross-section of the

pressurizing chamber and/or the piston can have any form, and this can be defined by at least one
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Fig. 13B shows the piston after the beginning of a
stroke. The distance fromthe sealing edge 235 and
W 4081383 al axis 236 is z1. The angl e ~ bet weRCI/DK2003/000653
pi ston sealing edge 235 and the central axis 236 of
the chanber. The angle v betwden the wall of the
chanber and the central axis 236. The angle v is
curveNAME SHBL! BT clol@AN ahd eceﬁn ab o%ma?éi‘;e e aletingl fb@'g @w8315?mque modular
arranges that the angle v becones as big a
paraiaeigisaion. FoQtibmeSeriesrrpdnsienst eneoifor tivh cpidioate én@tlmst
shown. Fig. 13C shows the piston during a stroke. The
di stance fromthe seallngmedge 235 and the centra
axis 236 is z2 f(hl)?—d}lﬁZ@gcmaygﬁEa{)sm@than z1.
Fig. 13D shows the pisfor-al nost at»>the end of stroke.
The di stance fromthe sealing edge 30 235 and the
central axis 236 is z3 - this distance is smaller than
z2. Fig. 14 shows a conbination of a wall of the
whetehanber and t he pi ston whi ch have 2-28 changeabl e
geonetri cal shapes, which adapt to each other during
t he punp stroke, enabllng a2 tin s, sealing. It
has its production size %t AQ?ZQ %ﬁél ngi t udi na
position of the chanber. 2004/ 031583
PCT/ DK2003/ 000653 36 Shown is the chanmber of Fig. 13A
now with only a non- conpres§ bl e ne 237 and piston
450 at the beginning ofdm 3 Jﬁ%)lﬁhggk the piston
450" is shown just before the end of a stroke. Also
all other enbodi nents of the piston i ch may change,
di mensi ons may be used hereldf@c.2zThes f{ ght choi ce of
velocity of the piston and the viscosity of the nedi um
237 may have a positive effect on 5 erations. The
| ongi tudi nal cross- secti onal Zh@pRs t he chanber
shown in Fig. 14 may also be different. Figs. 15A-F
show enbodi nents of the chanber with cross-sections of
¢, =didsfverghred averoge valut affitchave constant circunpherenti al
a’ =ss§iz-egighiediaserage eniistogf(xsol ution for the janmm ng
p PrpRsemnglthe ddert dferigoriosdriphsienessof WO 00/ 70227. The
pi stons according to claim1l may also function well in
these specific chanbers, when the reinforcenent of the
ski Higal 19Wd5Bshew exmpleseofisald cusves biaisigt st ﬂ%dlffewawa\digneters in the -
central ,axi,s_of th

follo gh%ﬁ)ép aﬁdfgsﬂlgega gfa?%p&?s %&)O%agarg%%ﬁs P%‘ﬁe be]en %eg ft more coefficients are

usedS hﬁl&bﬁfssﬁﬁ)’toaﬂirﬁiooﬁtﬁmﬂéﬁamé @hich tempBstd b@er @hpdriAgt demands as e.g.
rei nforcenent of g. Fig. 8D approxinmat el par al el |

curvedl tiansitins of ryrhich thamg/es)ha\term cemmm@rﬂmm@a /atffeg. a maximum for

the t%%l(g'};l?lr %seé%g pc?é’ir&?ﬁlglscg Sﬁo ived rﬁé%isé:e%lna& E@){%ﬁ%?tgﬁcertam maximum.
As SP&hnphe: imgl lBFdSh’@;stSdpﬁﬁuzeaft@nmecurﬁéswﬁdldnrtoﬁvgscurves to be used for

9A, 9B may. al so function wel]|. Pistons conpri si
possit defpreations pf § bedse dapRE mcoplesg w&eg ﬂ@rw@stémtﬁ @l@r fhe length of the
bour%%{)sp&ﬁgg seﬁ)i%ﬁn &eﬁlﬁnéﬂcklh%ﬁva%rg qé" eﬁ' ﬁ u}% area, and a
OXI hat e e 'size o C|rcunp eren

start@e Hon&lafy- Ieﬁgthhﬂlﬁ @bisibld tvedoupios 4 krauilesf pdsklble&hﬁﬁbﬁdf for a certain desired
having a reirnforcenent which allow contraction with
tm%ﬁ@&ﬁ frictional forces may nove in such chanbers

W t ti(ﬁg &)mkoqlg@uﬁﬁl in a longitudinal cross-section of the chamber have been drawn mainly
for the case that the boundary curve of the transversal cross-section is circular. That is to say: in the
case that the chamber has transversal cross-sections according to e.g. those non-circular of Figures

15A,15E,15F the shape of the longitudinal cross-section of the pistons may be different.



10

15

20 and may jamin chanbers where the cross-sections
have different circunpherencial sizes. If the braid
w@pghe31s83 t he rei nforcenent of a contai ner mayPGBEDERA®3/000653

5444' the otherw se elastically defornmable container

becomes non-el astical deformdBle, that is to say

fI exi bl e deformable, but it wll not jamin these

ChatPes s &S cloledBMvREAHEBE deicfnbEJ‘ Qmﬁf‘ ah9 goratuld, he %arae@—curve (see

of ‘a transversal cross- section of the piston and

PCT/DRS7¢002aDeFigb éAle@me ¢thaccipistict ofohesei quriehds i when dHingfs drawn from

e YT SR IR b BRSPS o B g st ne e
The &f}Ges G Qﬁcal tt&)?ﬂl@ ke ﬁ%@@ﬁ@ﬁ ﬁlaﬁé abdl@ould also have been generated
Cr 0Ss-séect | his can be illustrated by using e.

by thB| sirggle EoumﬂrcSesles sgension vz@ﬁqhxfeﬂow;hApplytontom@hamber wﬂlgbe more easy to

oo e L SR B Bl o ob B Bt S8Ryl B e whin
lies 1h$hé QcB&Yplafe MEGHLA thOMaBEmMioM bble OSIch e @rbdsrtﬁﬁrapprommately be
red uctlon of the  circunference and a quadratic
defined iy e tsingle EsfuriethSerigs expansien:i s even possible to al so
mai ntain the 30 circunference and only reduce the
area. If also the shape is fixed e.g. of a circle
there is a certain nfﬁxdﬁﬁfaﬂghpcwﬂﬁdnced nunmeric
cal cul ati ons where the sha izs a paraneter can be
made by using the bel ow nentioned Fourier Series
wherexpansi ons. The transversal cross-section of the
pressuri zi ng chanber and/or the piston can have any
form and this can be defingd by at |east one WO
2004/ 031583 PCT/ DK2003/ Q665§ f &7 ces)ex The curve is
cl osed and can approxi mateld be defined by two uni que
nodul ar paranetri sation Fourier Seri expansi ons,
one for each co-ordinate fyneiikony: GO
f. (x)=Co+Ec, cos(px) +Ydpsi n(px) 2 P=1 P=1 where C
2f 0’ f(x)cos(px)dx dP2%$of (x) si n(px)dx 0< x< 2,r, XE
p?0, pE 1% 5 cP = cos-wei ght ed>@yee val ues off (x),
d, = sin-weighted average values of f(x), p =
representing the order of trigononetrical fineness 10

—EM@ hteddRrde2FaBpoYf feyanpl es of said curves by using a
re9 ntzgér igg r? Ioé%?%dzzgﬁ%ﬁeél ﬁﬁ@nés?e fol | ow ng

sonly two paraneters have
been used. If nore coeff|C|ents are wused, it is

WheBQSIField eratvd thdnh theapithamatiesl poler iv el aﬁwiaysfﬁntem&m thie twrve only one time.
ot her inportant demands as e.g.
Specific formed sectors of the cross-section of the chamber and/or the piston can approximately be

defined by the following formula:

f(x)= +Zcp cos (3px)

p=1

where
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curved transitions of which the curves have a certain
maxi mum radii and/or e.g. a maxinumfor the tension
WO poottlozis8kal i ng portion which under given prenPGEBK2008/00653
not exceed a certain maxi num_ 15 As an exanple: Fig.
15F shows optim zed convex cuves and non- convex
curves to be used for possible deforpations of a
bounded domain in a plane under the constraints that
the length of the boundary curve1s fjxed, and its
numerical curvature i #(rv'fh%m'téd?z"'! sBj(L?Phg a starting
area, and a starting bourdary-léngth“4t is possible
to count on a snallest possible curvature for a
certain desired target arga. 20 The pistons shown in
a | ongi tudi nal cross-seepTonjof (x tns(Zpibdber have been
drawn mainly for the case” hat the boundary curve of
the transversal cross-section is circular. That is to
say: in the case that the 9gagpgaxng$2transversa
cross-sections according to e. g. those non circular
of Figures 15A, 15E, 15F the shape of, the
| ongi tudi nal cross-section ofptfheppi ;Nons may be
di fferent. WO 2004/ 031583 PCT/ DK2003/ 000653 38 Al
ki nds of cl osed curves can be described with this
formula, e.g. a Gcurve (see PCT/DK97/00223, Fig.
1A). One characteristic of these curves is that when a
¢, =l waighiedadragervalueogfiftd.he mat hemati cal pole which lies
p =i Reptdenting the odernlf amgonometnichl firengéser sect the curve at
| east one tine. The curves are symetrical towards a
line in the section plane, and could al so have been
generated 5 by the single Fourier Series expansion

and YR hﬂﬁso%{/héé\égec{t@gp%ﬁogie} c%%or?ﬁxgt@? ?g%r%a&%f IS Rpfes&ReY by the following

produce svers
fornllpss-section is symetric with reference to a |line
which lies in the section plane through the

mat hemat i cal pole. Such regul can

approxi mately be defined_b 1 Dl ourier Series.

expansion: Co f(x) :?:o+é@gc%)is )%1?@ %jl where Cp 2 Jn

f (x) cos(px) dx O<x<2n, xE p?0,pE 10 cp = wei ghted

average values off(x), p = representing the order of

trigononetrical fineness. Wien a line is drawn from
whetehe mat hematical pole it will always intersect the

curve only one tinme. 15 Specific forned sectors of

t he cross-secti@ﬁggf t he chanber and/or the piston can

approxi mately bgé=
PP Y m>0,me R
n>0,n¢

0< q’s 2m,

and where

the limit of the "petals" in the circular cross section of the activating pin,
the radius of the circular cross section around the axis of the activating pin,
the scale factor for the length of the "petals”,

rpt+a

the parameter for definition of the "petal” width

the parameter for definition of the number of "petals”

the angle which bounds the curve.

SIS
11 T | A B |

The inlet is positioned close to the end of the stroke due to the nature of the sealing
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defined by the follow ng formula: f(x)=0+Ycpcos(3px) 2
p=1 where WO 2004/031583 PCT/ DK2003/ 000653 39

WO goopes1388n 2m sin2(77 )x 6 cn = 6 f f (x) cos(BPRPKAN3/000653
0<x<2Tr,xE p>_ O pE/IV cp = weighted average val ues
off (x), p = representing t he*®r der of
trigononetrical fineness 5 and where this

portioh Of & 9244 RBadsn Pol ar co-ordi nates approxi mately is
represented by the followwng formula: n r =ro + a.

"= sin (Thesg?pecific cliagnbatsenay bop®duced by Mjection-moniding>@nd e.g. also by

e i S B i Bt SRS Tt Sl i A% netd and prsed
by aBGrés¥iat efer Bbided 1% Holl dAQity 8iokBedlisihd s lobLibAmeat, 0SS
séction around the axis of the activating pin, 20 a =
t he scalFig.f18ét ghowsarsetipreof @axgverxsabfcrqsmﬁctlp@t eff & chamber where the area
= ro.+ am=the raneter for definition of the
decrégsgy iy TR IRPSy WUPHE SHPARISHRF FOP it Hiepl offidy atedefined by two
uniqBé! FRRIGIaP baraRRirdhifon FéuiRr 386éCephinsidhs DOKNELF cable c6UfdtRie function. At
25 The inlet is positioned close to the end of the

the top defkis thrierossoseetin Whiely isethe startigeosgeegtipn @f said series. The set of parameters

used is shown at the bottom of the figure. This series show decreasing area's of the transversal
cross-section. The numbers in bold in the figures show the decreasing cross-sectional area's of the
different shapes, with the one in the corner left up as the starting area size.

The area of the shape of the cross-section bottom, right is approximately 28 % of the one of the top,
left.

Fig. 15B shows a longitudinal cross-section of the chamber 162, of which the

transversal cross-sectional area changes by remaining circumference along the central axis.
The piston 163. The chamber has portions of different cross-sectional area's of its transversal cross-
section of wall sections 155,156,157,158. The transitions 159,160,161 between said wall sections.
Shown are cross-sections G-G, H-H and I-I. Cross-section G-G has a circelround cross-section,
while cross-section H-H 152 has approximately an area between 90-70% of the one of cross-section
G-G.

Fig. 15C shows transversal cross-section H-H 152 of Fig. 7G and in dotted lines as
a comparison cross-section G-G 150. Cross-section H-H has approximately an area between 90-
70% of that of cross-section G-G. The transition 151, which is made smooth. Also shown is the
smallest part of the chamber, which has approximately 50% of the cross-sectional area of cross-
section G-G.

Fig. 15D shows a transversal cross-section I-I of Fig. 7G and in dotted lines as a
comparison cross-section G-G. The cross-section I-I has approximately an area of 70% of that of
cross-section G-G. The transition 153 is made smooth. Also shown is the smallest part of the
chamber.

Fig. 15E shows a series of transversal cross-sections of a chamber where the area
decreases in certain steps, while the circumference remains constant - these are defined by two
unique modular parametrisation Fourier Series expansions, one for each co-ordinate function. At

the top left is the cross-section which is the start cross-section of said series. The set of parameters
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pi ston neans. These specific chanbers may be produced
whoosipes83 i on noul di ng, and e.g. al so by the PGEDER003/000653

so-cal |l ed superplastic fornin% nmet hods, where

al uni ni um sheets are heated afH pressed by air

pressure either forced in a tool cavity or forned
used! i hSwal 28 e BGtonlBF El¥EAGure. 5’I‘I’ﬁb Qenéh%ﬁo@r@éfeaﬁn;f QFch 8SofOhe transversal

transversal cross-sections of a chanber where the area
crOS&é@qtle@,sleE itj ip alee pesaible te irsprease hsel ageas iy rempipingfiey @reymference constant.

The ARGES b B0 BThe SigbfiSBef! e apteiiife, Sosi iariakD % gfthe different
shaﬁe@rwﬂﬁme 08O 1r0thel cttdkieleft Up G§ tRMRtarig ark@zd. op left is the
cross-section which is the start cross-section of said

The size jof §he crope-seasipnal ares dotiersrishtis appredimaely AB%hrofdle starting area size
]ﬂﬁQQ tomof the figure. This series show decreasing
a' s of the transversal 10 cross-section. The
n u nber s Hig) 1501 fowea thivek icgtie @ptidhow fémecetaty foadilégth of the boundary
cross-sectional_area's of the different shapes, wth
curvien adch smplest; prssiblg criature. The general fomauls: far thersgalless sadius of curvature,
tion
corBipbfiing gl EClot B P AR SHSRILRRE TEY 0t (e
top, left. Fig. 15B shows a Iongltudlna
cross-section of the chadgﬁi_ﬁzzaggf“ghich the 15
transversal cross-sectiopal area ‘c es by remaining
circunference along the central axis. The piston 163.
The chanber has portions of different cross-sectiona

rea's af. its transver cross- section of wall
Thei%ﬂﬁ?ﬁ@%i‘is /3 §§y The transitions 159, 160, 161

between said wal | sections. Shown are cross-sections
GG HHand I-1. Cross-seclirep—{e—ehas a circel round
cross-section, while crlﬁg Ectfod: H H 152 has
approxi mately an area between 90-70% of the one of
cross-section 20 GG Fig. 15C shows transversa
cross-section HH 152 of Fig. 7G and in dotted lines

whegss a conparison cross-section GG 150. Cross-section
H- H has approxi mately an area between 90- 70% of that
of cross-sectiog gé? .?e tranS|t|on 151, which is

" made smoot h. SRpEET (%W FYVEHE smal | est part of the

L chanber,= Bﬁf OX CHEit@¥ y 50% of the

4, cross- sett i ordé‘l”eéﬂeéa 8¢ ofche slgriingRlogieit 4rém A G Fi g.
15D shows a transversal cross-section I-1 of Fig. 7G

As & GamecRep 3e UBCPr B R DT gl paraiey Geliles 60 = 188.5
corr@sfgoﬂcﬁf’{g &f tht Bk 08 bo&{dﬁﬁysl'eﬁ toF Qe (@ radif€30 " BRSichdR I"sorequlred to be

Is made snooth. Al so shown is the smallest part
constamé, but Hendrex is ®gre§qeg to ]l@EvaéltaoA@toabas sperifisd.ofhe desired final configuration

ns sal Cl 0SS- ons hanber where
shouty 309 BieSen, Aom i (OB ams 250, 110 EVEY PR it fegsilest possie
curvh@fBbNEe BTG Hurve i H@\ﬁ.e are defined by two

r=1.54
x = 1/r =0.65
x =89.4

The curve on the Figure is not on scale and the Figure shows only the principle.
The curve may further be optimized by exchanging the straight lines by curves which may improve

the sealing of the piston to the wall.
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uni que nodul ar parametrisation Fourier Series
expansi ons, one for each co-ordinate function. At the

W0 o@4/08f583 i S t he cross-section which is the stBCT/DK2003/000653
cross-section of said series. 4él’he set of paranmeters WO
2004/ 031583 PCT/ DK2003/ 000653741 used is shown at the
bottom of the figure. This series show decreasing

area’s dfig! festovaAcvibidtion $h&2hé Siioh @mpRYhe bl elatically deformable
al so OSSIb|e to increase these areas by remaining the

con@mer:a é/h@hasammgt@ﬁtchambﬁeﬂﬁmﬁeng cyhndso vl 3r74tatmé a taper wall 373

e.g. %1’11 %,?:{;Sh Wcten ehgrgvgri ! osg%@ec‘l.ﬁl it oncféJlr ea. IIE']HH at least one

plst(btp 166 37he THé @6ﬁthiﬁer 37B37 > Eesho’é/nTﬁtethé' se€orfdf 1dnBRudinal fosmon of said
ross-sectional area botton1r|ght I S approxi mately

cham@@ffﬁ?%)ear& % the firgt lapgimdiiabpositioaf(372)t op. Fig. 15F shows
a convex curve optimzed for a certain fixed | ength of
t he boundary curve, and a snallest possible
cur vat urAdl soliédng @Relogdd ih @iisrdbanfear mhy) s Be bbrfbihed @éh Yiton types for
of curvature, A corresponding to the | argest curvature
whigly the (¢Bambegs, hayingherars-sepHioms gvithyqonstant circurgpherengial size3 ey be the solution

L hispeci fied by y is determned by: Y= 2
:br%gpggﬁiégﬂ%werégls r = snal | est radius of curvature L

= boundary-length = constant A, = decreased vaI ue of

the starting domain area AO As an exanple from Fig.
3D: Domflgr PeHIORs amli‘fe@balzb%wo BGtma sl 4|0én me@n&stroke
60n =1
l ength o g51 ﬂﬁ&gpkr adi uskd}g dﬁa%ﬁﬁﬁletﬁ Ee@?ﬂrsgcgt’xl{‘?%gg’ 17A.
Thig cmrbseshomn]set eptirmzdzmnhangeeofahe ﬁorceswtiﬁcmeqsaeaioﬁ © puhnping in strokes where
value to be specifi he desired fi.nal
6@‘}1}& Lieg ﬁpprgﬁg@fe&y 1{5}1;' dongy positign E)tl@p Q;l@lber and the outlet
Sat e %ec%ﬁdi“f(ﬁfgltﬁdiﬁa\l o‘é\l'tlBH of e SHRldeR S’T‘heoaﬁ'% @ng ts the maximum
curvat ure of the boundary curve I's now = %n
operatilg for@ fpproximately At the The of the pempingtstrekedri gur e is not on
scal e and the Figure shows only the principle. The
curve may further be optimzed by exchanging the

strai ghtFié.i (06 shotwC bk ¥REnMBIoE Waﬁl@%@\éﬁ Urit$00, shown movable by
sealing of the piston to the wal

parachute 501, and by wheels 502.

Fig. 18B shows the Movable Power Unit 500, with a power unit comprising a set of
solar cells 503 on top and a motor 504. Moreover a water pump 505, and a compressor 506. The

steering unit 507.
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WD 2004/ 031583 PCT/ DK2003/ 000653 42 Fig. 16 shows a

conbi nati on where the piston conprising an elastically
waledoatsesBd e contai ner 372 which is noving i n BCTDER®3/000653

375 within a cylinder wall 374 and a taper wall 373

e. g. shown her in the centré3around the central axis

370. The piston is hanged up in at |east one piston

rod 371. The cont ai ner 37;&7)%2[1 ;SS shown at the second

| ongi t udi nal position of hanber (372') and at
1. ¢ heAf[hgttci ch%ﬁ%h ﬁig@%lltloﬁ%h‘{?a@ﬂlg(a%7@mga@ 5ha§19de55”(1(92”§86 231) which

di scl*ose unment be combi ned w
is bopnéédoby tiy peer fchambashivah(1tS6el %t%%b,earsi ¢mnpmﬁgng a plston 1n said chamber

to b%gas %@ e%gvgg]purt\glla%&e Ctg gﬁgd? E]éan%e%gxyu ﬁgﬂgg:ﬁlﬁﬁ“ﬁé{l Zaiglrst longitudinal
posnﬁ:dlgandlzz &c@ﬁ@%ﬁu&ﬁﬂ%ﬂ%ﬁ%ﬁ% cHibewi tin a wall 401.

means st 7B shows t he Force- Stroke
d| agnchmhambemha\dng emsssﬂctm@wf {ififersng . CrQSB#SeCthak ageas vand different

irGar e BB Ao RO B L iud B FlRAR, B sbsantin
continubhdy | Hi@ﬁr&@ PERYI-§MREiShA Afead Nhdf ichiehmbaBtial URhSME at intermediate
position of the chanber and the outlet 15 is approx.

longatudinilepasitima detvoregi the cfirﬁtafllndp%ﬁé}mld éﬁng@ndmbp@%mﬁ@eﬁhe cross-sectional

r ent s.the maxinu | c
e L S P A B ST BB e Gt gt
crosg-ge%m%ﬁél%eaaihdeéiﬂﬂﬁif&eﬂﬁal Jeridty atdagl ﬁﬁs‘t\@j’ngi.ﬂﬁdihalflﬂﬁltlon
shown novabl e by parachute 501

and b
Fi gsalclmt@hmpmm Meeaisinst K% 20817, %ldb, 2% %2%18 a258 258 ,450,450")

whi ovver laﬁﬁfag%y ggig) ?gtggréergﬁ apr%(lltdu'?go lfg'lr d?@églgﬁt %R)gs—g&tﬁ)ﬁzﬁ areas and

c1rc1ﬁﬁﬂ>PéIﬁ‘i§15 %ﬁl@ﬁ)f RO Sist&t aRIpting thmsafméﬂisalafmff&@nmoss sectional areas
2004/ 031583 PCT/ DK2003/ 000653 43 CLAI MS

and phfie@r@nt élﬁﬁamféfenél@lnﬁlﬁﬁlﬁ i ¥nthe ofgmber yring tB‘F 6%1@%1‘(% movements of the

o R 98 2L ol PR S et

Jongg@dshalChaitaes of tie diﬁmbeﬁl ingly novable relative to said
chanber wall at |east between a first longitudinal 5
Whep@& tion and a second | ongitudinal position of the

}?ﬂ?‘t% isai gs&ciﬁ%ﬁ)er taVHRG Crpss gﬁﬁf&t:ﬁ&[‘ﬁz@f of the container

srent” cr 653-Secti onal areas and difterent
(20&;2(081 |DI7e2190 028228 € 2GR, PSR’ at50t45@ ¥ iin stheastgessdrzendnd undeformed state
therclaoofni%l \t;vﬁl%lhntﬁ!e c?rggrlr%rgrptﬁﬂ leng o% t%xee %Ic’sttons ysbggp%gyt(ﬁn%ely equivalent to the
circumferential length of said chamber (162,186,231) at said second longitudinal position, the
container being expandable from its production size in a direction transversally with respect to
the longitudinal direction of the chamber thereby providing for an expansion of the piston from
the production size thereof during the relative movements of the piston from said second

longitudinal position to said first longitudinal position.

2. A combination according to claim 1, wherein the container (208,208',217,
217',228,228',258,258',450, 450") is inflatable and said container being elastically
deformable and being inflatable to provide for different cross-sectional areas and circum-~

ferential lengths of the piston.

3. A combination according to claim 1 or 2, wherein the cross-sectional area of

. SUBSTITUTE SHEET (RULE 26)
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continuously different cross-sectional areas and
circunferential lengths at internediate |ongitudinal
w@eomubsses bet ween the first and second | ongi t Bdi/DER003/000653
positions, the cross-sectional 10 area and
circunferential l|ength at sai# second | ongi t udi na
position being smaller than the cross-sectional area
said%ﬂgmﬁéf' £ fe!'cgﬁlf 10?1%i‘ﬂ|1(ﬁ1q£ sifibn $HrEbt ik betwebR091% UHA B of the cross-
position, sald piston corprising a contalner
sectipB81&ar208f sazd dhaddber at BRFirAABnARM RS Posid&OesOf) whi ch
is elastically deformabl e thereby providing for
different cross-sectional areas and circunferenti al
4. | engths ,0f e RirsiePrddbaRt e 1 BE2SAfBrdi 11RA16ss-sectional area of
different cross-sectional areas 15 and different
saidchamberf = tnsdcahd lomgiudisalgosition tidrerfhie 05 dubi fagftthecross-sectional

rel atiye povenents of the. piston between the first
sreai oS g fantonstooel bR BREBhgh sar d
intermedi ate |ongitudinal positions of the chanber,

wherein the piston is produced to have a )
5. product iAopersbinatiarf acchrdingiot ddimet or 20wherein the cross-sectional area of

..(208,208' ,217,217' , 228 228'.,258 258! . 450, 450' ), i h
said S E SR (RRETR P P RRETeoleh dDpor ol o 7 HEthe cross-
sectfonhICAES 6f &d biimbeeROtHR Mkt TohgitRiisdl PBsitisn apsaaxi mat el y
equi valent to the circunferential |ength of said

chanber (162,186, 231) at said second | ongitudina
position, the container bein I [ .
6. pr oduct %ﬁorgﬁ%tlc?rhacgogﬁ%%)t e}ng%’ft%;ﬁgﬁlg\cli Ztrgsil‘{l{??%httﬁé container (208,
2087,2508¢c1' 103 24she 58 @381, 4saluset) conthias bideforafablehtateisinRes,206).
thereby providing for an expansion of the piston from
25 the production size thereof during the relative
novenent ] ' ] om..saj d ' ' .
7 posi 1 ot ¢anpiipraEbitine (A TaR, WRERAL e deRHbiE kBl
(205;208)i iD atfiuad of s eUkAirn gl fl0ids,| Aichnad wahestedm ahdver gas, or a foam.
contai ner (208,208,217, 217',228,228', 258, 258", 450,
450') is inflatable and said contai ner being
el astic :ggg, j 1N @tARlSint Re def bl
8. pr ovi de% %ér(mgl?lla&gr gd%?ﬁfgf}%gs e%ﬁlg%glln%ragas gﬁig ¢ celotmab’e
mat€ridl Comprikey Phingebrce @patatesl defvicefiesuph 8¢ epring3. A
conbi nation according to claim1l or 2, wherein the
cross-sectional area of SUBSTITUTE SHEET (RULE 26) WO
9. 2004/ 0313830, t%@%&gqg%ﬁl FoSR $h&RATIES RssisB&ion through
second |l ongitudinal position thereof Is between 98 %
the kmgditbdifalafirettien, the sentaises twhendleingy maitivhed af the dinstribegitudinal

at the first |ongitudinal. positiqn thereof.. 4.

pos oMt o DS QP 8o AL3 1S st hipe hiis iffégeflfrom a second
g ing it ft GheC diRg poSiEBRYS said

e e Sl Shaf bR Shyiion S S BRI Ioneludi pos
chambess- secti onal area of said chanber at the first

| ongi tudi nal position thereof. 5. A conbination

according to claim1 or 2, wherein the cross-sectiona
10.area of A combination according to claim 9, wherein at least part of the deformable

material (206) is compressible and wherein the first shape has an area being larger than an area

of the second shape.

11. A combinatibn according to claim 9, wherein the deformable material

(206) is at least substantially incompressible.

SUBSTITUTE SHEET (RULE 26)



10

15

20

25

30

sai d chanber at the second | ongitudi nal position
thereof is approximately 50 % of the cross- 10
w@ewnioarsal area of said chanber at the first PCI/DK2003/000653
| ongi tudi nal position thereof, 6. A conbination
according to any of clains 14% 5, wherein the
cont ai ner (208,
208' , 21
2. ot of ma éoﬂn%%%?oﬁ TP sty 6 227, WHRelingAtOidRers inflaable,
to a aetn Prerdetémintdpresdire wilee.ei n t he def ormabl e nmateri al
(205,206) is a fluid or a m xture of fluids, such as
wat er, steam and/or gas, or a foam 8. A conbination
acco r di &gc&ﬁ’olﬁﬁi/onoiccﬂdﬁi Jaifn01 6 witAGhH Shepreb®ire remains constant
“defo mat eri al corpri ses spring-force operated
dumﬂgﬂlecsdmkesuch as springs. 20 9. A conbi nation
according to claim6 or 7, wherein, in a cross-section
through the I ongitudinal direction, the container,
14. When beinghpQsiidnoReskddis bhy ot rcl%ﬁmk gngi1BudihBrin the piston (208,
position of the chanber (162, 186, 231), has a first
208 shwpklm% [22i85,288 268, 4311, 4$G‘bn¢rap13@s enenclesrdppaes (2t1ﬁé243) commu-

ARG DB PARE AL ERGR S5 b e

Vohgﬂnblnatlon according to cIa|n19 wherein at | east
part of the deformable naterial (206) is conpressible
and wherein the first shape has an area being | arger

t han an ,are of the second s
15. conbi nalAf g%tbci,nce}clgar tgl céalm ;BAF W e(e}‘Fiéilﬂle'%Hlume is adjustable.

defornable material (206) is at |east subst antially
I nconpr essi bl e. SUBSTI TUTE SHEET (RULE 26)
16. 2004/ 03 PeeBngTiEXEGOBiTNEEdEm kb wWherein T@érﬁ?ﬂr@&ﬂ%‘?ﬁ space (210)

conBFRLE bR B e G0, e o2l ner T

a certai m ned pressure
val ue. 13. A conbination according to claim 12,

wherei n the gmessure remai ns constant 5 during the
17. st r oke. A1gompnaipmRGEardRhoAY SHAHGS 16 ), ity seerigng means

(128, 55245, 180 273 3945157 S 2 vojupe gL b gaslosed soge 210 o

thateicpressage sPfcid if 2HOfiR4 8)closednpacen(R t@trelagesvib te priessure in the second
def or mabl e _cont ai ner, the encl osed space (210, 243)

enclpsad; acea(2¢a)-i abl e 10 vol une. 15. A conbi nati on
according to claim 14, wherein the volune is
adj ustable. 16. A conbination according to claim 14,

18. whr @innbihdtinf dccatdirentol ofeimdl % peoerein2hd Ylefining means (126,194,195,246,

248.249,273,274) are adapted to define the pressure in the first enclosed space (210) during
the stroke.

19. A combination according to claim 17 wherein the defining means (126,195,
246,248,249,273,274) are adapted to define the pressure in the first enclosed space (210) at

least substantially constant during the stroke.
20. A combination according to claim 16, wherein the spring-biased pressure

tuning piston (126) is a check valve (242) through which fluid of an external pressure source

can flow into the first enclosed space (210).

SUBSTITUTE SHEET (RULE 26)
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15 conprises a spring-biased pressure tuning piston
(126). 17. A conbination according to any of clains 14
W 0004031583r t her conpri si ng nmeans PCT/DK2003/000653
(126, 195, 246, 248, 249, 273, 274) for defining the vol une
of the first encl osed space (5&0) so that the
pressure of fluid in the first enclosed space (210)

21. relat e?ﬁx 4%5ntxl§l§38tfyned%§6¥ gth ddik &S eindfe SR Réﬁdan7extemal

space Aconbitnation aécording to claim1
preswiie seuroe tireentef tha Ise‘cg)ndeaciese(d]szﬁcelmii)mﬁm@h@,n inflation valve,

248, 249, 273, 27 e pt.e o defjne t pressure in
prefergalyr yalye wﬁ ad?sé%jpelp@g@ 1§3f6 AT SRSty Sepgader ygve (241)

9 eReGa 0k a;cordlng to claim17 mhereln t he
fro dg?f’meng Sans (126,195, 246, 248, 249, 273, 274) are

adapted to define the pressure in the first encl osed
space (21 Ieast substantially constant d
2. T he’ ot Ok SRR SR SRR G ] communicating
Wuhkﬁlaﬁpgﬁgbﬂvg@&m§prlng bi ased pressure tuning piston
I's a check valve (242) through which fluid of an

external pressure source can flowinto the first

2. e A BTSSRy B e s

souraécording to claim 20, wherein the fluid froman
external pressure source can enter the second
encl osed space (243) through an inflation valve,

24, g;ﬂ ﬁga%é%rﬁblggtmél &ep %dh réétro é\?galﬁive E‘%lﬁéﬂ%ﬁ) tfhg 'v%ﬁ/%qs QQ( iffflation valve,

prefBXbE Ndlve ahsidoze §ﬁﬂ¢2@§) bigseddy AsprEhisiet asQenSchrader valve (260).
according to claim1, wherein the piston (248) is

communi cating wth at |east one valve (260). 23. A

25, Conbi naty Q&H&%&t%ﬂaegr@gg & &éuﬁl 22, Z%M}Efnefh@ VaRE iPh SHAR valve.

conpri sés a press conbi nation
according to claim 22, mhereln the val ve is an

inflation valve, preferably a valve with a cor in
26. (245) bi‘aseEbBticn @,cp;pr%g toglin hewhersth e fapt (5P el the chamber

(164 £80h31) il Rofarie (6 ATRLATLAIBLSE1 dg0 10 cl al m 22,

REEVEIVE s 6. A conbination
according to claiml1, mhereln the foot (262) of the

chanber (162, 186, 231) cqonnecied to, at | east one. . .
27.val ve ( ZAGSOIEB@)‘UOIEEFCQI?dmgAtOc%WH} %étt WB?FeHbé“Grod‘F ﬁbW?YF is inflation valve
prefdrABadBive Il §icBrd fIR (945) tised BY Usphing] fichak aMRn¥ARY falve (263),

said core pin is moving towards the chamber (162,186,231) when closing the valve.

28. A combination according to claim 24 or 26, wherein the core pin (245) of the

valve (260,263) is connected to an actuator which opens or close the valve.

29. A combination according to claim 28, wherein the actuator is a valve actuator for
operating with valves having a spring-force operated valve core pin, comprising
- a housing to be connected to a pressure medium source;
- within the housing
- a coupling section for receiving the valve to be actuated,
- a cylinder surrounded by a cylinder wall of a predetermined cylinder wall diameter and having

a first cylinder end and a second cylinder end which is farther away from the coupling section than

SUBSTITUTE SHEET (RULE 26)
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preferably a valve with a core pin (245) biased by a
spring, such as a Schrader valve (263), said core pin
WO 200a0%1583) t owar ds t he chanber (162, 186, 231) WP€NDK2003/000653
closing the valve. 28. A conbination according to
claim24 or 26, wherein the ddre pin (245) of the 25
val ve (260, 263) is connected to an actuator which
ose the valve. 29. A conbination according
ﬂwiﬁ%%@ﬁ%¥£$ , Wherein the actuator is a valve actuator
f or a pBRArwiicing mévahlyvadawdsn teevdytigder asg fixed)y ouplel to an activating pin
operated val ve _core pin, conprising.- housi ng to .he .
for cagmes: Wl The SIS RS APSTREANR QBtPineof thepalve, fegiyed 1n the coupling
. housing - a coupling section for receiving the
Sﬁm%@ﬁ?e to be actuated, - a cylinder surrounded by a
-@ydondeteing dleanhelpf a predeterm ned cylinder wal l

for cgi qrgeﬁég Earegsglge a}%%{l:g ngng a"fegclryslﬁiqr %é&%gc%{)meﬁngeﬁ@&ggﬁ%}s &1% %ﬁ‘sgon is moved
into %efgjsﬂ ]%ﬁoﬁ %@ﬁtior?%%ﬂcﬁ%@ RidaEl ot BUkk: gllet¥¥hined distance from the first
004/°031583 PCT/ DK2003/ 080653 47 the first cylinder

cylindedend, fle @induaionwiithdhpiessurromadin \petweea tlzedcylindernand the coupling section

. cylinder and. fixedl.y coupled to an activatin Me r. <
being, %{eﬁ dvlwntthe Pﬁré)n Fr}o.ﬁgc? frg? 2 éec(%@ I,pés?OéxdpQ;g}o\r}gn gvohrlcgl tfpl)llg piston is at a
secofld plddErn¥Add GistaReChrMBAhd First lPlintier Bhd RiichSREdrdodistaBheng larger than

- a conducting channel, for conducting pressure nedia

said firsh distahee, o¥beiemtler to the coupling section when the

i i i nt first.pist it i N Whi ,
PSR Sk BB AR e i
cyliddeewhil psrtion ) ihg Ehe préfe@rminb® cyRAeUR4ll diamefer,tane

pressure nmedi a between the cylinder and the pouplin% X )
seetthe pistase¢angprisph 2 HMster TR ewith Resepling edge whigh\seliely; fts with said

R e e
the REhdWaki6ibn s£Ge Piktddi Hitl dPpetnd i Rfarnal igelie fildapositvaiod the piston.

first distance, wherein - the conducting channel is
arranged in the cylinder wall and opens into the

30, Cylinder, gt . %t?/c?q %cgglr%ﬁn :c!la(ljiﬂloié iv@ﬂer@ﬂ‘n"%@ Qcttu r is a valve actuator

predet er mne I 'angter, an e piston
for GseRiTigS®ith falpéshiaving 4 Bgring-folcecopeesitd ngvedoe pihj aimprising
sealingly fits with said 15 cylinder wall portion
- 2 haysing iy b semmscied i aResses BHERSAYSE: t he pressure

_ wilB g rﬂ&&%@ the channel in the second position of the
piston and~openi ng the channel in the first position
0f colpingissttam. foBBeceimpiibivabeitobe aciwatedi ng to cl ai m
28, wherejn the acfuator is val ye actyatpor fo . )
oPEYen G < U guayiong By st g e RER pisePlepaiped eytinder
wall@hMEtef ERNife 2 FRERGIRIAIEnd And aBeLHTHNBAddrenB8vhich is farther away
connected to a pressure medi um source; )
from the coupling section than said first cylinder end and is connected to the housing for
receiving pressure medium from said pressure source, .

- a piston which is movably located in the cylinder and fixedly coupled to an
activating pin for engaging with the spring-force operated valve core pin of the valve received
in the coupling section, and

- a conducting channel between said second cylinder end and said coupling section for
conducting pressure medium from said second cylinder end to the coupling section when the
piston is moved into a first piston position in which the piston is at a first predetermined

distance from said first cylinder end, said conduction of pressure medium between
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- wthin the housing - a coupling section for
receiving the valve to be actuated, - a cylinder

w@ressfses enti al |y surrounded by a cylinder wabCT/DK2@3/000653
predeterm ned cylinder wall djanmeter and having a
first cylinder end and a secofi cylinder end which is
farther away 25 fromthe coupling section than said

said' debSd GYinbiBd&H ﬁHQh@&glﬂli%g %&rﬂfbﬁ% {uRibiBe WheH $hd SsthRbs moved
recervi'ng pressure nediu rom sal d pressure source, -

intoaa gEicendpistonipokition imwihidhl the pscat isdt & sedond pegdermited dastachce from said

fixedly coupled to _an activatin i n f.or. engagin
frs g3 RS PGB Qs Pairederge) e st Gt FAGOe he
val ve reGgl ¥&tiuchife EREnEOY Bfrhﬁ%d%ﬁ%ﬁiﬁ%lm@&dwﬁpaﬁd s a channel

3

conducti ng channel™ between said second cylinder end

porerdwhizhdpenuiptd thg cybuder @ a eplinder ovadlupsiriiony hpving said gredetermined
1.rr&di U%Lg.r o] saziﬁg second cylinder end to the coupling

YIEELtYONRRER t HE  piston is noved into a first piston

posi tion the pWHinCddbnigiReds ?Isﬁﬂl 1% Rith@ sehlisd edge which sealingly fits with

predeterm ned distance fromsaid first cylinder end, .
saidseiligderowiallipoiition, exid peading gdge olodie pisterering bpingUBgRdThgween said

SHEET (RULE 26) WO 2004/.031583 PCT/ 003/000653 .48 g
chaiT QoL ey FR ORI L BrgE o8 Sar fgh ey intibiting
said@nadctiohtifithé presire Metifi@n Plost @ btofi®¥@thdet BADirfo the channel in said

second piston position in which the pistonis at_a .
secenslcpipian pesitien.rAndding locaied betiveernsaid channel pagtion ypd paj@ first cylinder

end _which . nd..di i | i dfis .
end Ryl el biSGf RRSAH HHERET oBaR s 1 8y Sty il end in
saidCHifst pien pweitlonand has a channel 5 portion which opens

into the cylinder at a cylinder wall portion having

said predeterm ned cylinder wall dianeter, and - the

pi ston ¢ | I Sk ' it [
LG ch scaromyRgief pRhR S Lt ok, Pl 8o HEvELDR ap actuator valve
for a@bftaieatjpepigcigpresfuré hanpictienn systang thae kelectivelyafeeds pressurized air to

bet ween sai d ., channel portion and said second cylinder _ .
the dHeriorPIFhFANAIRE SHRE PiSOR oIS Yalve COMPIISIRG, 2 K3V RAMHIVIth dgylindrical
cenl 13R4e SPRAE bl Shic e RSN o M IlgRBL 8l container ype
pistoph,st on position, and being | ocated between said

channel portion and said first. cylinder end in [ )
- arPREE lqgieq Bheckale tishily prrsiees na%srﬁeﬂfgaltm&agﬁm?ﬁﬁﬁcg%sald central

' CRIAE] GYd ARG 1GRGriRid BAbEH WA oftihdd,on

pas%%??ﬁ%gnmls 31. A conbi nat ilon a‘%cordi n%ﬂétho claim 28,
- awpengioaded pistont slidalbly redesved rwittuh waitl passagé wleovefsaid check valve that

..container_type pisto ressyre managenent .systemt hat .
slidg frgh 1, e o Bl oA d SR RSk vy 10 40 o RSty W e pressurized
flui@ i§ UPpBEDERA bHRGaiRI WA baidSHHebuMadd/ Bud Q8 PErh&Veld sai@ piston engaging the

valve body with a cylindrical central passage opening
surfaot hf said seritrhl passageuwith eefficient dleamdcet to allow wmestrigted slading, but not

closse%; gno%%ﬂ ttc{)jl Ippe%{entttﬁg '[eeakage of pressurized fluid between said piston and central

passage surface, a stem carried by said piston and engageable with said check valve to open it
and allow the passage of pressurized fluid to said check valve and to said container type piston
interior as said piston moves to the on-position,

- a stationary plug in said central passage between said check valve and piston through which
said stem extends that is normally axially spaced from said piston but abuts said piston in its
on-position, said plug having a vent path running from atmosphere into the space between said

plug and piston at a vent point radially near said stem so that pressurized fluid leaking past
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pi ston, 20 - a spring |oaded check valve tightly
received in said central passage that bl ocks said
W@ eo031583 passage when cl osed and al | ows fl ow BET/DKad0d/000653
t hrough when opened, - a spri | oaded piston slidably
received within said passage ove said check val ve
that slides froman off-position toward said check
said/ Fisio 2k ‘i’t ﬁﬁv&r‘wﬂ%t ebRiPredh 88 wah il pRESHI! H&en td £ét'a{rg s motion,
i's supplied and off again when said pressurized fluid
and,s renoved, said plston engagi ng the 25 surface of
sai d central gass Mﬁth SaﬁLICIGnt arance to

- A GUHCHIAT CRBESSHIPT. poel SWiroupding said yen goint i ése?%}“%fﬁ%% Retpgen said

pistoh @1 Plug! Wiker @K Q&eab‘ﬁftecp 5@ St piegRelizbd h!irdeékﬁ{g’\ﬁa%f‘sa‘i@bﬂton can not
piI ston and central passage surface, a stemvcarried y

vens i} fmosphess waer said ghepkaslee wioppn.sai d check val ve to
open it and allow the passage of pressurized fluid to
sai d check valve and to said container type piston
32.i nteri orAasnmbaiadoR asdoRding By €Rirh 08! Whefdin BRSAdtv&Or is3h actuator valve
a stationary plug in said central passage between said
for gpeBlainga fXRS PATION Prestuse Htaﬁﬁgﬂ!ﬂ@ﬁﬁlt wrfiterh thag selectinebimeeds pressurized fluid
[
to tg%(h?&%srb(}ﬁégitgbdg gaﬂéé&% p[l}l‘lstgﬁ s%uci ¥al§g 85 I’lgllg%, vc’aefve bodg \Hlth a
cyliptiticpl eantial passaye vperdat both e Bzuﬂ @résﬁﬂﬁﬁedtﬂ’(ﬁ@ @1|itﬁf09thb terior of said
t he space between said plug and piston at a vent
coninestyReRIStaNy v near said stem so that pressurized

o

passage exhewicldsed ahd aldows Bow df luid thmowshi whaal efgnedid pi st on
to.retard its notion, and, a circul ar conpression
- aspHpg F%aﬁmn?@ldglalme%‘md i saifpassags abayppidsdiegk valve that
slid@ﬁfr@ﬁlea{h Sl gsluEng #wMid %Qﬁ RkUGIRER a{rpgﬁ/ HNiorfRHLL ?aqd ?&ssunzed
at pressurized air leaking past sal BIS ton can
flui8 iy supplied amd affsaghnawdlamtmrd massdnzétleﬂkld\mkemoved s plston engaging the

nbi n t on accord wher ei.n e..
surfigs pbSECFORTET B aes WAL SrEon, eSieate i Allgm Mrrgr g Siding, but not

clo&l;sérf&lgﬂ kS PRNES ﬂ@[@ﬁ@g@fﬁ roatifdd filhabeRRles %El'd\i)gétbfn and central
f eéeds pressurized fluid to the interior of

paseagatsaifener type piston, said valve conprising, a valve

- £300 i Bt D e PR s BT SRRE o RBGRIcBR hand alow the

pas$idk @f pERAirded Tuid WPRIPERLRRalve afd $PEdid GOﬁt%gle@pE %?s%‘n interior as
valve tightly received in said central passagé't

Sal%Pléf@RSn@&B@D&l@rﬂnrmsmopﬁassage when cl osed and al | ows

- ot Aol Y SRS PRI e B0l BN o forma

plug Bétﬁi/eéllil el cM@JkV@l\IehﬁId p1§t5n ﬁ{rbﬁigﬁwﬁfcﬁmhﬁrht@ﬁ ex®@Ad, shi@Diston being
toward sai d check valve to an on-position when sai d

norpally gxielly sppced [figigsqid ovigp gisk byt alntited ﬁlﬂera‘gélil il ith enrpesitien, said outer
dlSlela%?EéJ:; Egr?eg fflhgieg récﬁaﬁ}? HBg’ee{% sa%‘dastgm &%18;2 t§ Q%grgesno(% nopc%es in said

inner disk to create a vent path running from the atmosphere into the space between said plug

and piston so that pressurized fluid leaking past said piston as it moves will not compress
between said plug and piston to retard its motion, and,

- a circular compression seal surrounding said holes that is compressed between said piston
and plug when they are abutted so that pressurized fluid leaking past said piston cannot vent to

the atmosphere when said check valve is open.
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surface of said central passage with sufficient
clearance to allow unrestricted sliding, but not
w@b@gmByssenough to prevent the | eakage of presBOT/DKe@3/000653
fluid between said piston and_central passage
surface, 20 - a stemcarried By said piston and
engageabl e wth said check valve to open it and all ow
33.the  pasgagerOhify s&sw%fodcl&msi WBer®fi £h 6RGHDY BlVBr connecting
and to sal'd contal ner type piston interior as x
to iflsioarvalvey,enipoisidge on- position, - an outer annul ar
di sk and an |nner annul ar di sk abutted in said central
- a hpysng 4@ be GopRsciRdgo PPEG et MEEN sai d check val ve and
—wﬁhﬁ&%&d@ﬁ%u‘gh whi ch said stem extends, said piston
erng 25 normally axially spaced fromsai d outer disk
- a tnmpectivnthodohaviey @wentiel agisiangd ap rhnrpmsiiamexm appmxa'im@n@tyecrorresponding to
di sk _havin series of ially.close
the QUERABREIT 16 St THegah Peee B i St 5 Ss | pPbrinected, and
- a Qiilled Shacheals %ﬁcd&ﬁﬁ&tu&aﬁ(ﬁhﬂ ﬁféﬁiaﬂﬂzt\fzé&fﬂl& ReliRieraP AR Ressure
I'nto the space between said plug and piston so that
soupseesmUwheredhd haiivatingpii ng past said piston as it noves

i b SO PSR P 5 B0 v
- is 9ABhoedUb bR 4RHAEY “ﬁﬁirﬂthﬁ%bﬁéin% ReéontBuARTPSAES esuiRis MR coaxially
said piston and plug when they are abutted so that

WlﬂpﬂES@nﬁrﬁlIM thexgofl andaki ng past sai d piston cannot vent

~coiy S pFLHORRRTIE ity oft i PR3 S oot the cytinder

movbT BR8N BeRGBEon Skith anfl AcRaBMdBikloaDosicien) di ng to
claim 28, wherein an activating pin for connecting to

- the etivating Bin/eIMRIESING » AFNel.ng - a housing to be _
- sa&f)ﬁgt%ﬁtg pc cto SQJ zﬁ ﬁfsw d 3Rd'h §&ond T en ‘flﬂérgmttng g%gﬁi's N&ated at said

onne aving a cen axlis a

first étfdﬁtndddaﬁiﬂiaﬁﬁel&ﬂp a@&pd&f&ﬁghtysaizbﬁfsesmnndl ng to the
outer dianeter of the inflation valve to which the
- 2 wlve Dt bﬁgg BRIy aple ip ghayehagpeln 6@1"‘@&3 by ﬁ%ffele%‘?edg) forgeppcting on surfaces

of tﬂ@ Ig?lg%gr aneg Qﬁysq LhiRg éJOklﬂUh dnd'® % Wher ?6 1%1'35 wherein said first

e pressur sour ce,

valvsaqtdsuml legyepsaid -opesingopem gad shid secngﬂgﬂl\aa maitionadloses said opening,
spring-force operated core pin of the inflation valve,

andio - is arranged to be situated within the housing in

- thQ ? ﬂiﬂ@gis@cﬁl ]?EL cg'g’?lffg)g ﬁ%l'v@ G PhiEs SRRKICRIF he Vv itk REIve means.

XIS - conprises a piston part
vvlth a piston, which piston is to be positioned in the

24, YL TREBL ReLmeD 2Lk Sk BhBLET 95t 2o s an
actiS Y bif 5 9c AneARRNS linflation valves, comprising

- a housing,

- within the housing a coupling hole for coupling with an inflation valve, the coupling hole
having a central axis and an outer opening,

- positioning means for positioning the inflation valve when coupled in the coupling hole, and
- an activating pin, which is arranged coaxially with the coupling hole, for depressing a central
spring-force operated core pin of the inflation valve,

- a cylinder having a cylinder wall provided with a pressure port which is connected to a
pressure source, wherein 4

- the activating pin is shiftable between a proximal pin position and a distal pin position
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15 - said piston part conprises a first end and a
second end, wherein the piston is |located at said
wo eog3Es83l and sai d channel has an opening at BEi/#K2003/000653
first end, - a valve part being novable in the
channel, drivable by differende in forces acting on
surfaces of the valve part, between a first valve
relaﬁ@esﬂotthg goﬁﬁéj{ﬁﬂ%ﬁﬁﬁﬁ% %’satt)\ﬁ%gﬁgssfh Bk lﬂ’fb? I ﬂlﬂ%ﬁbﬁjvalve in its distal
al've position l'eaveS sal ope I ng open,
pin ﬁ@lﬁbtﬁﬁﬂ&hden‘gaganhe posi pih off thel infleSorswdlde npmpmgunalzpﬁh position when

and - the t of hg pi ston. part formng a val ve seat
the mélation ¥ady¢ lsti’é’élOB?d K RISHIONIEMEA Sy e neans.  34. A
- t
SRR DO AL A 0,54 S0 Sl e ot
and |1mmbaah1@betmbn/e$>xommabplsisn |1vgs1ﬁ5n whichcasespgpds toviihe proximal pin

t.he housing a cou or co [ wi.th.an ..

posiifi A i ghP IR HOREORotBieR g RrBTeRd P dibal hidResidpm

- th&¥is®nal alsg&e@qﬁ le %Hérrlgatweenpcﬁé ipkdsQUe @gn%anﬁe E&fphng hole and is
posi ti oni the inflation val ve when coupled in the

driveblagitanm gs pmmamston positiomtn ity disiahgisgsinrpositieindty the pressure supplied
oax W|th t he coupling hole, for
mtogé‘bﬁagaeﬁg" 8#?{ 84© S E€png- f or ce operated core
- mﬁ'ﬂb\@feghﬁﬁnF Ridagd hRprYAUYE for-seRciHly RAGTuiRg dtdFreding a flow path
cyl i nder wa provided with a pressure port which is

betveasnriee pressure scalrcqom@ist@a ceuplingrhode defisadiai pn-the piston positions and are

oo RSB I PR T BB R e tow pa
is freEeFhd @lstMDistO0 s HeokbA Je REVhEIKER03186%3ve Blpositioned by the

relative to the positioning nmeans so as to depress the
POSI@Qn@gpil@ﬁmbf the inflation valve in its distal pin

position and di sengage the core pin of the inflation

valve in its proximal pin position when the inflation

35.val ve i A pesbinhonesecopibd® @aisi 22.omhagimmantston cémprising means to
activating pin is coupled with a piston and the piston
obtgig agre-detagnipedipreafgedrveh the cylinder 5 and is
novabl e between a proximal piston position, which
corresponds to the proximal pin position, and a
36.di st al paL gbm@binptich ddcordingvtu cdhinc 22 besﬁ),owﬂereimthehealve is a release
distal pin position, - the piston is disposed in the
valvey| j nder between the pressure port and the coupling
hole and is drivable fromits proxinmal piston
position to its distal piston position by the pressure
37.suppl i edd combmaﬁdsreacccy)tdmglm clhimo 85 t wheneire s spuigz-§oce opgrated cap

(153123 v Jotentes HapRe{gE I DRVEBIGIG SRR AL S Whe the pressure
conRELBERY E&E\lrp{)l%s&'t'érﬁn% We&uanghiidre coupling hol e

ependlng on the piston positions and are adapted
such that the flow path is interrupted in the proxinal

38. pi ston pég %6rtn 1nat1c{;lr§1 gcctopcﬁné ltooc\:lYai?r‘rljl 59 wherein

- a channel can be opened or closed, the channel connects the chamber (186) and the space
(305,306,307) between the valve actuator (261) and the core pin (245),

- a piston (292) is movable between an opening position (294) and a closing position (295) of
said channel, and

- the movement of the piston (292) is controlled by an actuator (363) which is steered as a
result of a measurement of the pressure in the piston (208,208',217,217',228,228",238,238",
450,450").
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is freed in the distal piston position at |east when

the inflation valve is positioned by the positioning
wore@n®3158%5 35. A conbi nation according to clai mTZ/BK2003/000653

wherein the piston conpr|5|ng means to obtain a

pre-determ ned pressure |evel: 3236. A conbination

according to claim?22 or 35, wherein the valve is a

rel ease 20 valve. 37. A conbination according to

clai m 35, wherein a spring-force operated cap
39. (312, 312A yombinetiorchassing treclainadnhewvhér2Bo) clad:rmele(wﬁ)acan be opened

o L e B P B A SR A S 2R e v

actuaRF 268 h@ 6O P955.0 claim 35 wherein - a channel
can be opened or “cl osed, the channel connects the

chanmber (186) and the space (305, 306,307) between the

107} on’ oy Binab b enRiSe b Galih2E o o3 MRtk 2isry92 is movable
betv(le?e%% @@ng éﬁ)blﬁéh REO4) A8 bl PR gZIt%)u&lf (298 ofSaaidchannel.

channel t he novenent of the piston (292) is
control | ed by an actuator (363) V\,hl ch is steered as a

41. E gggl t200 cgnfgengégt{ gcg;ggh%g) (tzlgl%é é’lrre%h ggn ?19% W operated by a
operiTbntrbliéd ?ﬁﬁ@%ﬁ%ﬁcﬂ@ tuih 2 @ﬂ)‘h&l@ 28R (264) from a inactive position
PCT/ DK2003/ 000653 52 39. A conbi nation according to

(27Dl taiamaptivatethpeséiion @7¢hamdelice(®9®) can be opened or
cl osed, which connects the chanber (186) and the space
(305, 306, 307) between the valve actuator (261) and

42.the cor eA pbfbindddn) accdrdifly tocleipmd Mehérein Grqstoh (@92) & controlled by
claim 27 or 39, wherein a piston (292) is npvable

an aﬁé’faméﬁGQnW]éiﬁ]éi*ﬁ Fieprpbas # reshlt 0F 9 Apeanwgmaniceiohe mipssure in the piston

t h 41. A nmbi nat
oBTB P o0k 2k gk e 11 A comD et on

operated by a 10 operator cont rol l ed pedal (265),
whi ch is turnjng arou an axle (264) fraom nactive
43. posi ti orfs C?‘?‘?V’?gi”ba%?r‘g% f2veef Jaastiddn ]@%n;ﬂ;er&ﬁ@pnsmg means
K [ :
G218 248508, eriu 00RO AERNGRL0 5190l presce of

fluid 36 fje enblosdd spaces (H6) edlatastoathe @saskire atting o deyrigne2080208") durmg

the pressure in the piston
the strokep P

44. A combination according to any of claims 7 to 19, wherein the foam or fluid is
adapted to provide, within the container, a pressure higher than the highest pressure of the
surrounding atmosphere during translation of the piston (148,149) from the second longitudi-

nal position of the chamber (216) to the first longitudinal position thereof or vice versa.

45. A combination according to claim 2, wherein the combination comprises

a pressure source (701).
46. A combination according to claim 45, wherein pressure source (701) has a

higher pressure level than the pressure level of the container (208,208°,217,217',228,228',
238,238',450,450").
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15 (208, 208', 217, 217", 228, 228" , 238, 238' , 450, 450' ). 43.

A conbi nati on according to any of clains 14 to 16,
wo eootlogrssEonpri si ng neans (321, 322, 323, 324) fPCT/DK2003/000653

defining the volunme of the enclosed space (325) so

that the pressure of fluid i¥ the encl osed space

(210) relates to the pressure acting on the piston

(208, 20§’ A, _ . ' ' .
47'accordi‘§'gc’)0 g%%W§93¥&%F%@§%%%Eﬁggl§ééa%€F£§%B?E§&?ggﬁp)m
com@funidatih@ wiith tha@capdiget 08 Q0B K217 2281228 h238;238' Ai508450") by an

a pressure higher than the highest pressure of the
outlefahsudabnadaorslepkeve (d1%i ng transl ati on of the

pi ston (148, 149) fromthe second | ongitudi 25 na

posi tion of the chanber (216) to the first
48. | ongi t udi goaibimm®ntacandingeo etfimal7, wiheeeiu éhes autlet 45lve £704) is inflation

conbi nation according to, cl.aim?2, wherein._the .
valyg Wfﬁfélblyo%"%‘é‘ﬁﬁ’ﬂtgée“é’re Rifhiased e Biee 8URAS A Schiggley galve, said

ifi YR DAL b0drd QudeA701 Ponedb1B5iGE TrdPFA7S U €

Corﬁdﬁ?%glo?g%lthﬁggggﬁﬁ%gﬁer uprez(gsu)?g eItevel1 han the

pressure | evel of the container

208, 208' , 217, 217", 228,228, . 238, 238', 450,.450' ). .. .

49. SSUBSTI T@T@@HE@%O“( CEOUELTAY %%“Q‘ggﬂzlﬁig‘s%e inlet valve (702) is inflation
valvEﬁg{e@f@&Q 3/\08Q6ph a 23redin bﬁsg@ﬂ?h@?f%%%;buéﬁ a9h Bch@déOvalve, said

clal IS

m 457 wherein pressure source
corecinmsmiow Bigi towangs the ¢dnéaincr(203,268°,217,217',228,228', 238,238',450,450")

208, 208' , 217, 217" , 228, 228", 238, 238', 450, 450" ) by an
whe%@?qsg}g tgﬁl"é&e( 704) and an inlet valve (702). 5 48. A

conbi nation according to claim47, wherein the outl et
valve (704) is inflation valyve £r eferably a val ve
50.wi th a dorembinatid zesenling tosclaipy #hgvhergivha ghanaelg2Ay)aensrbe opened

al ve,..said cor in.,s i ng..toward
or el i sy e Hieutel TR M sl URG B0 RBIT Rilb B e valve
actuts Pr6l) Rad e &rdbih @4s).wherein the inlet valve (702)

is inflation 10 valve preferably a valve with a core

pin biased by a spring, such as a Schrader valve, said
core pinis V. t d '
51. (208, 208" FHBTEPac O él&%@é’%@é&ﬁ% chage) (290 gam be opened
or cfds6s, WHich bennéats\tBe cl@abeA (POMYand @id Paca@0S[3D6IRDTY between the valve
cl ai m 48, wherein_a channel (297) can be opened 15 or
actugios 426l apfiteshcare RHEEAS)t he chanber (708) and the space
(305, 306, 307) between the valve actuator (261) and
the core pin (245). 51. A conbination according to
52.cl ai m 49 cudbinaiith sccormnel clfia®3) oc ah, Whereie n@ibtornf292) is movable
cl osed, which connects the chanber, ,(707gaagd t hg space
betwesnsnapese PPsien W¥n) tiie2 ¢1aripg Posifon 61974 0 said sagnchng
the core pin (245).
53. A combination according to claim 48 wherein
- a channel (297) can be opened or closed, the channel connects via the space (712) the
chamber (708) and the space (305,306,307) between the valve actuator (261) and the core pin
(245),
- a piston (292) is movable between an opening position (292) and a closing position (292°) of
said channel, and
- the movement of the piston (292) is controlled by an actuator (722) which is steered as a
result of the measurement of the pressure level in the piston (208,208°,217,217',228,228',

238,238', 450,450") and that of the pressure source (701).
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52. A conbination according to claimb50 or 51, wherein
a piston (292) is novable between an opening position
w@ 202/03158h0d a cl osing position (292) of said cPerDBR003/000653
25 53. A conbination accordin%4to claim48 wherein - a
channel (297) can be opened or“cl osed, the channe
connects via the space (712) the chanber (708) and
t he space (305, 306, 307) between the val ve actuat or
(261) and the core pin_(245), - a piston (292) is
S4.movabl e hepbbation aeneeding dp plotn ¢P ovheg@®2) and a

' oSl ti. 0o "Y.of .30.,said chanpel., .and - jh
- P e Ihh G o B4 LB P B b recirece (110) e
chambetIE00) ard7(hd jspadai (805,866, SUBEbRHedShS valveSkhuato?(2618nd the core pin

qgasurenent of the pressure level in the piston
(24§ 08, 208', 217, 217', 228, 228", 238,238', 450,450') and

- PR R el B R bR Tt opion 252 of
saidcdwabnadasgndon according to claim49 wherein - a channel
-thé/297) can be opened or. closed, the channel connects

MOVPRENIH AR PIStPRAY I DM contkalitdery qapmaterd28hehishac seered as a
fi395n3ARa30T)ed Y, 9 i 81} an 208"
e core pi na S 6242#\%&& gg%?%reghl %fg§¥%?éurﬁolé/§]8I%Stg%?%®2ﬁ)8 2087,
21781 76p28\228 , 25239 ' gh30(4592) andnilateofah®pieBG® Osirtd OM1).
(292') of said channel, and - the novenent of the
piston (292) is controlled by an actuator (723) which
55.1s steenegy@bingtiod f&Htdinlo 4 e -
pressure | evelr1 (13(% t he p?%sosud&goﬁ?ﬁ?ge pi s@f gﬁfer&ﬁ‘?he wall of the
confames cOpti 8h elastichlly deformable material comprising reinforcement means.
217,217,228, 228", 238, 238' , 450, 450') and that of the
pressure source (701). 55. A conbination according to
56.any of o gbfBinfidrPackSrdidRy Ghith §41SwiEe] i indi
cont ai ner conprises a1;1 1Igqast ilcaf#y %%?grﬁr}ékr)%lg?oﬁ%?%%tgfmdmgs
havigg apraidianglerwiiph v G€ent foeafte44'.15 56. A conbi nati on
according to claimb55, wherein the reinforcenent
wi ndings having a braid angle which is different from
57. 5444" . AlconfbifRTHH 2abiday RCIARISNGr 56 wh@kiR Ge rgiﬁroégement means
wherein the reinforcenment nmeans conprise a textile
compifed B esHorcainErth whichbénablexgsamsiamofithe thainentvabmaioving to a

. ' 1o a .20 first | aongi tudinal position, and .
frs JEEREL b Pt S0t SR P riingig = secOnd toRgitucina
positiemgi t udi nal position. 58. A conbination according to

claim57, wherein the piston may be produced by a
production systemw th nultiple vul cani sati on caves.

58. A combination according to claim 57, wherein the piston may be produced by a

production system with multiple vulcanisation caves.

59. A combination according to claim 55 or 56, wherein the reinforcement means
comprise fibres, which enable expansion of the container when moving to bigger a first

longitudinal position, and enable contraction when moving to a second longitudinal position.

60. A combination according to claim 59, wherein the piston may be produced by a
production system with multiple vulcanisation caves 801 and where the fibers 802 are being
mounted in the caves 801 of the caps 800 by rotation of the fibers 802 and the cabs 800 at
different speeds, while the fibers 802 are being pushed onto the inside of the caps 800.
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25 59. A conbi nation according to claim55 or 56,
wherein the reinforcenent neans conprise fibres,
wokioglo3seabl e expansi on of the contai ner when PGUDRQI0BO00653
bi gger a first | ongitudinal ggsition, and enabl e
contraction when noving to a $tcond | ongitudina
position. 30 60. A conbination according to claim59,
wherein the piston nay be produced by a production
systemw th nultiple vul cani sati on caves 801 and where
61. t he fi béy somBfiRatanmeacberding toradaimt £ wher¢ineéhe fibers aOdrraigend as to the
@hg@faﬁs 800 by rotation of the fibers 802 and the
Trelfis E£eg0o0 at  different speeds, while the fibers 802
are being pushed onto the inside of the caps 800.
SUBSTI TUTE SHEET (RULE 26) WD 2004/ 031583
62. PCT/ DK2@0&00i0aE8: ackerdiig toclaondd, nehdrein the ceinflireggnant means

cl.aim 59 erei.n the fibers are arrangend.as to the
comprigis§ eraplentyetial Repttonee e AafnBi RBERHitg: DgrARE Pt least sub-
stanBally ¥RQIcSuPpdrd trekifbieRtf REALIE RlsteiBd RS a c6AMNI H&HDE, the common
fl exabl e rragerl al positioned in the container,
mengenpedrsieeted (o heskinl ofithe opntainer.east sub- stantially
el astic support nenbers rotatably fastened to a comon
menber, the conmon nenbers connected to the skin of
63. t he contAaidfibinatiéh £3ordthLRNAIRRE2, Oh@eR0dat f@niberstind/dnthe
62, wherein said nmenbers and/or the common nenber are
comynpm raembereare §xflatakle ombi nati on according to claim 1 or
2, wherein the pressure on the wall of the container
is build up by spring-force operated devices. 15 65. A
64. conbi natA esmBigssCidegrdite © daifi 10602, Fhehetheiplessin@ on the wall of
pi ston conprises a_ reinforcenent which is positioned
the ¢nptainesas bpgd vp Yy spHBE-foree oporated @SVisat i on according to
claim1 or 2, wherein the container 372,372'" 20 noves
in a cylinder around a tapered wall 372. 67. A
65. conbi natA esmbigadstadegrdite ©l daim 1 00, ¥hevdietled pistoh@omprises a
. chanmber i s convex and the operating force tangents a
reinfeerpent iWhiGh s dosislongst Pugide Hie confagies. 25 68. A
combi nation according to any of the preceeding clains
or a conbination of a piston conprising a container
66. whi ch has cambahtiondricotling tobdmidabloe 2, eheeein dbeontdinerd72,372"
of ,a piston conprising a tainer with a production
mMOVEs 32 SRRdeK A |ayta1@q{g9§/@ggggf t he circunpherenci al
| ength of the first |ongitudinal position of the
chanber, having a reinforcenent which allow
67. cont r actA ocombinttiorhaqghrding tot ¢lamal of 8y ehsieimtherobamberhie convex

cross-sections of the different, craoss
and the operating tjorce tangents a set maximum force %urmg the stroke.

68. A combination according to any of the preceeding claims Or a combination of a
piston comprising a container which has a wall which is bendable, O0r a combination of a piston
comprising a container with a production size approximately the size of the circumpherencial
length of the first longitudinal position of the chamber, having a reinforcement which allow
contraction with high frictional forces, wherein the cross-sections of the different cross-
sectional areas have different cross-sectional shapes, the change in cross-sectional shape of the
chamber (162) being at least substantially continuous between the first and second longitudinal
positions of the chamber (162), wherein the piston (163) is further designed to adapt itself and

the sealing means to the different cross-sectional shapes.
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30 sectional areas have different cross-sectiona

shapes, the change in cross-sectional shape of the
w@eb@aioarssy 162) being at | east substantially coP€CT/DEOWS/000653

between the first and second | ongitudinal positions

of the chanber (162), whereind@he piston (163) is

further designed to adapt itself and the sealing

nmeans to the different cross-sectional shapes.

SUBSTI TUTE SHEET (RULE 26) WO 2004/ 031583
69. PCT/ DK2 Q0 841bi6thh acobrdm®y; tofclaian®s,nehdrein the cosdisargonha shape of the

i m6 h t I
caghe 6D § LB e TR B GO AATAHTSP gAY circular and

L I
OIS e ik S4SL b 163 el gl g posion
theratf is teh)ngaieosuxthlasm)ga]l; lhalvmgla fpsisdlmenmoﬁ bemg ablehstiX such as at least 3,

as_.oval nenS|on belng
preEpad3eguEiss & s ieRhion A MRS o e n NGRS et
times a dinmension at an angle to the first dlnen3|on
70. A conbination according to claim®68 or 69, wherein
70.t he cr osscembinaaoraiccetiapgtooflaint ¥ or AAmvkereinitBe prass-sediional shape of

the S teéqur&g:a y1dlcfna| B&?\J\dgl %o%’ e{}ﬁge];reéc%fﬁs ?thggs?%&l;stantially circular and

whe&i 98¢ &06d 4cNdhal SRR f e EHaenteh a1d28ht thb&edonatlohgifadinal position
second | ongi tudi nal’ position thereof conprises two or

theraef eomprisee et oxmbm aidedshbubptagtighgeloagate soph aslobe-shaped, parts.
| obe-shaped, parts. 71. A conbination according to '
any of clains 68 to 69, wherein a first circum

71.ferenti A cb@bmbtior0icchiBnE tooas- Setiih 63l to ¥oaR@ein & st circum-
cylinder (162) at the first | ongitudina osition

ferepfidrlength 8 rasstsgeigmal spps of thereyiigdgyl l_@p%tﬁe first longitudinal
o581 5y, P05, 8201000, REBLLRPAY 10, sk as55.10

prefefad559%€02 %00k ssdoap eirofimfdientiat leaptbest thd 62)ks-8éctiohsl shape of the
second | ongitudinal position thereof, 72. A
chaber 162} 2tdhe srcend danggudisalpositionzberegher ei n the fir st

and second circum 20 ferential |lengths are at | east
substantially identical. 73. A piston-chanber
72.conbi natA combimation sdcngilﬂg‘ltcﬁcklﬁ)ilngﬁﬂ) ewhdraimtbe fifs? 3l second circum-
bounded. by an inner ch r wall and conprising a
feregfiali lgpgthyaterpg | Q?Wéh‘ﬁ%?nttaglyﬂge@’ééll ingly novable in the
chanber, 25 - the piston (230) being novable in the
chanber (231) at least froma second second
73.1 ongi t udtk pistorpdﬂmuennombﬁaatémf cdnoprésidg ams¢lohgate) chamthen£231) bounded
0Si ti hereof , the chanber, 231 c i sing an. .
Bt AP HaK Gh ORI R AP 1 Do SRIRaI g sBilingly movable in
thel:l?ﬁ%erpa” of the Iength of the chanber wall between
the first and second | ongitudinal positions, 30 - the
- chanber theBikonHA0)rzgingamoviide fni thetchhmberi @at) artdbast from a second

sec i pnefidsL poriorn B 1t feldSutBabEr Bt PBRob i ch

- Is largefe tlafbeR (231) comprising an elastically deformable inner wall (238) along
at least part of the length of the chamber wall between the first and second longitudinal
positions,

- the chamber (231) having, at the first longitudinal position thereof when the
piston (230) is positioned at that position, a first cross-sectional area, which is larger than a
second cross-sectional area at the second longitudinal position of the chamber (231) when the

piston (230) is positioned at that position, the change in cross-sections of the chamber (231)
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second cross-sectional area at the second | ongitudina

position of the chanber (231) when the piston (230)
WO 2009031583 oned at that position, the change i nPCT/DK2003/000653

cross-sections of the chanber (231) SUBSTI TUTE SHEET

(RULE 26) WD 2004/ 031583 PCT/ 003/ 000653 57 being

at |l east substantially continuous between the first

[

bei R R a8, ool R P k4R ol gRhlihal positions when
the ptogi (RBO) is ahoved $>e11waan$he fitsh em.bsez:bmh langithdidalngpsaions

el astica Xpa bIe c ntal hayi hg changeabl e
geonet r é%\%lsgﬁalﬁ Lt aBr‘? G’ %E‘G}”Inﬁ Ghangeable

geofn@fﬁo@l Sap8s \%Eircﬁ lﬁﬁ%ﬁt he %5&?})’0@&"@&1@ étdﬁ%’k@ ‘tl%@og enabling a

seal 1 ng, ~and ston having | o uction siz
contumerus gesing| amrcbtlheanstdamha\sng 113 Qrodludmgl sizedhen msmuom:d)at the second
conbi nation according to claim

th hanmbe
lonéi)‘g‘,d“WEBg%‘il‘?P ?‘L@eﬁp‘gf‘@ﬂ (230) is made of an at |east

substantially inconpressible material. 10 75. A
combi nation according to claim73 or 74, wherein the
74.pi st on (A280nbinakon agrording taoelging €3+ Wherenl the gistdne(230) is made of an at

| ongj t nal axis tapering in a direction
least thﬁ#alnﬁgﬁ# PFS?PIEF%R%HP%SHP% position of the chanber
(231) to the second longitudinal position thereof. 15

76. A conbination according to claim?75, wherein the
75.angl e (i4 combineden a¢eerding fo clem:s@? ond, wheretieihe pistora§é38) has, in a

erostactoniHiols B bR Eal e s BelifTR! ¢ AR BientE e
long@h&liRN posAB6h oBihe chivab&ans Nado tAX bébohd ﬁﬁ))gltﬁﬂmﬁhﬁ)sﬁmrtb&éof
(231). 20 77. A conbination according to any of clains

73 to 76, wherein the chanber (231) conprises: an

76. oult ler S ?81211%) &ﬂﬁo %&:ld dd Jg% 332&15%37 5 ﬁgﬁ%%ﬁ'l e ah%\g éfg Hfdeen the wall

(23 &)@fﬂdﬁﬁd céntrall Bgis QR rof Shep@Ainden@3$) Isue ﬂeaEEsrﬁaZI&ﬂ)hanaﬁd angle (0)
the inner wall 25 78, A conbination accordin

betwepncthe wigll of thwwe@f)ﬁh% ﬁ@t@p@é@) ek the eentrR) agisd 2t fthe chamber

ffructure (234) and the inner wall (238) is
I'nfl atable. 79. A conbination according to claim73,
wherein the pi ston (450") conprlses an 30 elastically

def or mab ntai ner cqnprising def or mapl e mat er.i al
7T.and desi 85]@%@ BFREIP 0 VA hEains T 197/0, gherean Higrhamber (231)

confpseunpi ng a fluid, the punp conpri sing:

- an outer supporting structure (234) enclosing the inner wall (238) and
- a fluid (232,233) held by a space defined by the outer supporting structure (234)
and the inner wall (238).

78. A combination according to claim 77, wherein the space defined by the outer

structure (234) and the inner wall (238) is inflatable.

79. A combination according to claim 73, wherein the piston (450") comprises an
elastically deformable container comprising a deformable material and designed according to
claims 7 to 17.

80. A pump for pumping a fluid, the pump comprising:
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PCT/ DK2003/ 000653 58 - a conbi nation according to any
wo@Rootka15gs eceedi ng cl ai ns, - nmeans for engagi NRCT/DE2003/000653
pi ston froma position outside_the chanber, a fluid
entrance connected to the chamber and conprising a
val ve neans, and - a fluid exit connected to the
- chanber .a &nibinatDdnRieBRdBHEO a8 b theOpretdlifedPaimeher ei n
the engagi ng nmeans have an outer 'position where the
- piston imeass ferrpngpging the pisightfindi aglositios otisale thé chamsber,

chanber, ' [ itjo ere the pi.ston is at
the secdn ?é"ﬁgﬁ gg;l% H%‘TC?%Z@ it{l? glha\%ertaﬁ ¢ Eﬂﬂ@g a Vi‘fj’e means, and
- 82, A punfuidegidlcthmt@tedGo ¢hedbinRr. Wherein the engagi ng
nmeans have an outer position where the piston is at
the second | ongi tudi nal position of the chanber, and
an inner i,tl0oR: re. hston.dis at the first
8L ongi t udt Rgﬁﬁ 6%%(%?1? nggfa lrb@’ ¢ h%ﬁ%%rd?e %tgagwggﬂw?lave an outer
positiba ovhees the @igoeri Bianthe ilt ongitedifdli pasitioR b AGCEHEHHRE 4nd an inner
an f clains 1 to 80, neans for engagi ng the piston
POSIPP% Pﬂ%ﬁfep% iPASIRIhiS G th eonchiongiudind posifipe o€ the chamber.
engagi ng neans have an outer position where the piston
is at the first |longitudinal position of the chanber,
82.and an iAnpemp posirdingno whén 0] hhepdia titnerigagidp thé¥@s have an outer
second | ongitudj nal positjon. 20 84. A shock absorber .
DosIGH SRRT e B ok e Eecost RSB BRHEPRGE herahamer, and an inner
i t [ : a
PO e B B S A o RO oE g 7
83 or 84, further conprising a fluid exit connected

to the chanber, and conprjsing a val ve neans. ?5 86. A
83'3hock_a%§§¥ﬁgﬁb§5 %F@gkﬁmyﬁzany of claims 83 to 85,
- Wwher ei ntagbeahathatcordng b By BE S { &y gp.an at | east

substantially sealed cavity conprising a’fluid, the
- fluid bateaygs farenpagiss the pittem fiblrea positiomomside shef ¢lambiehewherein the

first to.the second l.ongitudinal.positiqgns, of:the . .
engagifiE et hauS &% SURT DT she B pistiBcs ekt elcongiacipal positon of
the cHa@ibeB 233 2hAn@@.pobitibh RHerd MRS R%t HERRSnd R)‘hgf?ﬁ(ﬁﬁ;%lrb%sition.

the piston toward the first longitudinal positfon o
the chanber. SUBSTI TUTE SHEET (RULE 26) WO

84. 2004/ 03%551%clgg%rs/or er%%gcér 191%61:% %laim 83, further comprising a fluid entrance

connected to the chamber and comprising a valve means.

85. A shock absorber according to claim 83 or 84, further comprising a fluid exit

connected to the chamber and comprising a valve means.

86. A shock absorber according to any of claims 83 to 85, wherein the chamber
and the piston form an at least substantially sealed cavity comprising a fluid, the fluid being
compressed when the piston moves from the first to the second longitudinal positions of the

chamber.

87. A shock absorber according to any of claims 83 to 86, further comprising

means for biasing the piston toward the first longitudinal position of the chamber.
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59 88. An actuator conprising: - a conbination
according to any of clains 1 to 80, neans for engagi ng
WO b@4/0358Hn from a position outside the chanbePCT/DK2003/000653
means for introducing fluid into the chanber in order
to displace the piston 5 betwéen the first and the
second | ongi tudi nal positions of the chanber. 89. An
88.act uat orA@e&04tdi dempigsigd:ai m 88, further conprising a
fluid entrance connected to the chanber and
conpr i sigprabinatiopeacaerding, to poy o6 clains 4d¢o 84t or accor di ng
to cl ai further c rising a flujd, exjit
connect e é‘t%cs) ?éﬁw%%%%lg ?rbﬂléer pigiod (%%D&Frﬁ |p|°§]1%ﬂ 9 OBJ[S%}% I%Pe éMz
- 91. An anéasatferinaoéwich figidtigioany cRimbdrah Bededfo HRPRLe the piston
further, conprising means for biasing the piston
betesRed %lflffﬁégg thessecond lopgigiinal pagjtionsdefithe chasbari on of
the chanmber. 15 92. An actuator according to any of
clains 88 to 91, wherein the introduci ng neans
89.conpri seAmeamsof acoiding RAtlEhNEs, MuahsikingRtifd 4Fdid dht@nce
t he cha}%er. 93. An actuator according to any of
conpgeigd fo thaschambey and qepprifing AaalvVRIR@sci ng neans 20 are
adapted to introduce a conbustible fluid, such as
gasoline or diesel, into the chanber, and wherein the
90. act uat orAif aptidier according ®edaimeggisr 89 fuethebstsiprivdng Heuid exit

cO stible fluid, 94. _An actuator according to any of
Com%Fggﬁg chagnbsy and AUPRRiSing g ¥alVeRe3Blici ng neans  are
adapted to introduce an expandable fluid to the
chanber, and wherein the actuator further 25
91. conpri s ateater dcoordingpiareaty tofelatmp &R da b0 efifrthe GomPising means for
.. An actuator according to any of. clainms 88 to 91
biasply B8 bR RRERR g s afeiptan postom Aoing Charher
translation of the piston into a rotation of the
crank. 30 96. A notor wherein conprising a conbination
92. accor di Ag! acrateryacedrdisigatiorraty Df 8lims 83 to Al pehereinithietintroducing means
ordi.n any of clains

i.sing; .- conbi nat i on .ac g,to
Comﬁg%‘?‘e%&%‘sﬂt . n%ﬂﬁéﬁ*“(%lf@“g’é‘}o the HpEkrn31583
PCT/ DK2003/ 000653 60 a power source, and a power
device, 98. A power unit according to claim 97,
93. wher ei nAmrastugigrtacrerdingtataing of cRim88 to 91, wherein the introducing means

are adapted to introduce a combustible fluid, such as gasoline or diesel, into the chamber, and
wherein the actuator further comprises means for combusting the combustible fluid.

94, An actuator according to any of claims 88 to 91, wherein the introducing means
are adapted to introduce an expandable fluid to the chamber, and wherein the actuator further

comprises means for expand the expandable fluid.

95. An actuator according to any of claims 88 to 91, further comprising a crank

adapted to translate the translation of the piston into a rotation of the crank.
96. A motor wherein comprising a combination according to any of claims 1-95.

97. A power unit comprising:

- a combination according to any of claims 1-96,
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98.

60

a power source, and a power device,

A power unit according to claim 97, wherein the unit is movable.
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