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WOosi2fM i on conpri sing an el ongate chanber WRCEHEPRE7/005054

bounded by a inner chanber wall, and conprising a

pi ston in said chanber to be sealingly novabl e

relative to said.chanber wall at | east between a first

A Brstane Ghambar Cogtinatigh and a second | ongi t udi nal

posi tions of the chanber, said conbination engaging a

rigid surface. BACKGROUND OF THE | NVENTI ON Thi s

TEOENICAh FilEBDs wit h sol uti ons for avoi di ng damagi ng

he conbpi nati as th i ston rod and/or the chanher, .

e o PR miF ¢ BBt PRels e o ot angiee (A bounded
Fa Y éhanffer WAR, ARY SR r%f a bﬁﬁ)n Arafl tHaber ey be Sdalingly movable
orce receiver, respectively, the last nentioned

rpletw tesaid chewmbé wall et deast hetwehe apfist dmmgitodinal positidreand a second
[n. f | | t..of .the b
gL M PRl S B bR Ae

between the basis e.g. a foot plate and the bottom of

t he cyllnder can be observed for classic bicycle
BACKGROIIND OB THEMNVERNTIONber, enabling the cylinder

ath.relative, to its

t ° mﬁ%&veﬁt&g{] ealsh\aﬁﬁ ﬁ&luf s for gﬁ%lﬁgligoc}?malgu{ghheb9om§1hat10n as the

;ﬁé(d)ﬁ prdeidiop A chahiber maphsdd itk dasnd OB s@bkd WhRich Rshdiehe line or curve
down positioned cone. This enables the torso of the

ofithamovement gfothe efﬂsﬁemrhefierf oF darcprespivaprrespsatively, the last mentioned

Ay Py LR e ThEP el 4 R aroer vt o the

ﬂlspécﬁﬂce{ll@dDﬁﬁH Slor det @mthetlﬁegmtﬁthaf the Il &tnmtyé 4 Quirider of flexible
chanber and vice versa. This eases the pu

tegpaitians briweay the hasiyig8ra faot plste drtpe batam ﬁg‘?@ gygpder can be observed
Bl Ah&ic Biefle BRLLRARBE L Aedd\st 60U ChABHn E}{% %@ﬁhel% b in a cone

user the cy
sﬁ@&ﬁQﬁﬂﬂretamvé leitf basis, plgat oot piatd, hating hiee siispemlon of the cylinder in/on

menti oned novenent Ee3|des a.straig &Hllne IS no
throtpet DR 2sBimg! BF ABSHE ARSI HORFE CONDUIS FBbIep PO the human
PR HEETRL ONAEATBGL I HBOPEARA S0 bR pumping by

nSpéng thecpibtoy rohand'er the dhambayg vdiileftbe iprsgon rod can slide on its own path

ti |1 t
relBRra 5] CanIRT p e s s el ot ARG PR (0 g @ser.
Fl@(ﬁ%hff}@ hfaﬁhgﬁ f9$t ﬂlzﬁ@ d @%EldRio@JnQOttl‘ib %@hﬁ’d b BRTB&T ofitie user, and the

i ghest, may s damage. This | em occurs
hottpmspfsdtel v;dlrﬂhend@ldlvb&rstem;mpéq the ftgot Hlatei 5y tbhtftheraem/e mentioned

rcunI%regt al F Eh of the cr.ps ectuons h th
BONSTEET BhOt0s UG s o S HBET M HIERE Simbe frvg, shown the
preBlethitRAShd Ransitd RWEInaRE eflin@& dnditRé fidt ?rag@mrae@@ldmaged by this
aspects, such as optim zing the size of the force

r@uﬂpn@hwm@ stroke, and the force transfer by

Specifically chambers, having differing cross-sectional area’s, where the smallest cross-
sectional area may just be positioned there where the reaction force of the foot plate to said
chamber is highest, may suffer damage. This problem occurs irrespective the chamber type,
e.g. having different circumferential length of the cross sections of the chamber or not.

This invention deals additionally with solutions for the problem of optimizing ergonomical
aspects, such as optimizing the size of the force during the stroke, and the force transfer by

manual operation of a handle of a piston chamber combination, Current straight handles do
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manual operation of a handle of a piston chanber
conbi nation, Current straight handles do WD

WQo@8ngR3891 2 PCT/ EP2007/ 005054 not conply tRCT/AR2007/005054
position of the hands of a user in rest, so that the
hands need to turn a bit, grip the handle and

transfer forces. of ubstagnti al. ma |tud t.hr h it

noh PP v soSiiRp PG e dAnds & AcsSerTeero gt tralieRiried to tum a bit,
R e T 0P Sy NS SR, B TS i ray be
uapleasdnt.of a force provider or receiver during the

stroke. This path nmay be of any kind. Additionally to
provi de a device which has been optim zed

B AMPOFCEIE YWVENTIONMVARY OF THE | NVENTION I n the

T1rst aspect the Tnvention relates to a conbi nati on
of a pSﬂ@t ohiecirid ta prhvidbear dew@on@nﬂ)@m@ aacronénmi@at@f a piston and a

Blﬁ‘gb V\glcgrtr]lB y:tf)ga?]patdegg?%ce Hrg gr Oli ecgéerscgugﬂnig r%? §/trorl(e. This path

MV feny kit i ve to said chanber wall 15 at |east

betmeen a first |ongitudinal p05|t|on and a second

Adshigpmally tnprovisle ¢ devisa wich ige berentipuzed esggnemically.

conbi nation engaging a rigid surface, enabling said

novenment, where said conbination is novable

JIEVMAREIOF TOIESRNVENTIgNCce. Force providers for

enablln the relative novenent of the parts of th

conbi Aathedirstaspectithy Mvepianselalra 40 2 5918 mhféo'b%ftarplﬁtfm fihba chamber,
cggﬁﬁ‘ ngt %nl) R a'fg)\éﬁgﬁg% hqu&t Oho de@M¥y tdnm?m&pr@a){}ber wall, and

t he pa e re atlve novenent o
cbhtprlplngta)plsﬂ‘oﬁdn shidehpinbérow tersdalirpdy afvaablerelafitei® dalidechamber wall

system of the force provider. and the conbi natio
%rl%ﬁﬂ detween| 2 4rg; | ppgl;gl ding) Rasitiopeandna tsﬁ?émé‘y]g’fl 4] ﬂzﬂa position of the
BLABEr, Eﬁda&\’) b%a‘él%g?e% }{%%r}l%lﬁ %uIEéUeC @neﬁ)‘i 4RI m ent, where said

engagi ng anglng rces, an
comibifatiomys rabmbld«elapwdg t(bkmdsmfacemw ng part of the

Fg)g%gll)rgpeidlﬁ%gfofr O\Aﬁlglfdrﬁget s . d ?n%rv{alpa?gﬁ?t o% op%lgg B)é‘ tge combination may
e théhiding, ARme 9§thto‘f‘ﬂﬁzrlg§t rﬁéﬁﬁoﬁ&ﬁ*ﬁb?@ﬁér@ Qoed ot Sa@b.@ time comply
rigid surface al so has the function of providin

exacilyt with tlfeqqade@f thorelathve raeveientef the plsmleroriatént: piston and the chamber.

Tﬁﬁlm o%g,g:\?rrrrla : éo erﬁgmpggﬁﬂgr Eﬂf{f@@? ﬁg%@&ﬁ &ﬁ%y P{_)ovﬂchﬂea flexibility

sbin@vilereUh ftl%?@'s@ngm Grder toQRBid &Yna@efWBEn e oAledreiBr may engaging
Speci fically when a standing person is using a floor

tmmq;mbloatlorpwrﬂp |Ch@1gang fprees, anddwkiple snayi alsgl kegping thégon-moving part of
tgeo blﬁ%hogg warrc]i a e(i W%‘ﬁe’ tug 8'%(3{(])?6' g?lg sg ﬁ%lglé%\éehl%?ﬁgrgén‘i there may
wercdeflictife ﬁé}hiuﬁt@/ téxbﬁdf)ﬂieh:oﬂfbniaﬁ@n,fiﬂfaidiri@iﬁ(mﬁﬁw also has the function of

providing reaction forces for the combination. The last mentioned may happen when a pump

is engaged by a human body, while the pump is beying held down to the rigid surface e.g. a
floor, by a foot of said user. Specifically when a standing person is using a floor pump for
pumping a tyre, and specifically if the floor is not in level. The combination ought therefore

be movable in relation to the rigid surface, in order to follow the path of the force provider.

In a second aspect is the problem of non-compliance specifically important when a

chamber is used with having cross-sections of different cross-sectional areas at the first and



10

15

20

25

30

In a second aspect is the problem of non-conpliance
specifically inportant when a chanber is used with

Wh2008102538F 0ss- sections of diffegent cross-sectPCHEP2007/005054

areas at the first and WO 2008/ 025391 3
PCT/ EP2007/ 005054 second | ongi tudi nal positions, and

at | east. sybstanti.ally continuously different cross-
SS@H’ldi g)ﬁngrtuglln@]agogﬂan%!yqx@uﬁlf éqaétn.tsp%)(aqt@hétcr@tlayous?y different cross-
s MBdhahfd LROAGhfeHMiARlenB@S iat IRBndARh SR uliAG] f)d.)s‘iﬁc}}ns between

and second | ongitudi nal positions, the cross-sectiona _
the dastaand sdcoodiidrgiedinahlpositiensytthe atosssediamek ered and circumferential

| ongi t udi,nal positio eing. snal.ler than th . .
igresgat SSe teonl i Eind TR Reine gl dp s, oy pegtonal at said
first IBhSitddnA lpdSiti¥AL tlis! 19 alsh §aG@SLHANAELWhER the cross-sectional area’s at
cross-sectional area's at the first and second

thonfijist Lahidn atcopds ilengimdinal/i prgitendibhViegeat dffezent bige, dmt an equal
equal. circunferential size. In an optm zed enbodi nment
Cfrg}‘mgeﬁ?’gfaﬁisﬁﬁ' the highest |evel of reduction of

IR §tmitddCembOBHREl ff olftailingatht |HgHesPWVBI bPkedukii®n of energy, the
inflation has a small est possible cross-sectional area .
chamber ¢ft &g ofleemumipl for thieggBationghasia smallest possilpde eross-rstional area

| est cross-secti. =Y ' [ st . .
R T NP -
forsi iBoRkntt papingPthe Th@sitio Niedrh ahé @RarBb&@Uodiht ek aff e pump. The

be novable in relation to the ri%_id surface, in order

combingtippshoulthéhesefpre by mpyable By ekalign ¢ ithferigid syripge, in order to follow
i . conbi nati on conprises a basis for

té%%%g?ﬁ%gt?ﬁ%eb%g}%?nati on to a rigid surface, enabling

the relative novenent of the piston and the chanber,

the conbination is rigidly fastened to a _basis, said )

basis is moJAHA @I%P&GWQ}WCQ’B‘?‘“@%&‘UCW’BW‘%F%%?‘F%&E?‘ engaging the

oD D o oE Yiehd (Enfhck o GHALRIC RIS AOGEAN, of fhe,piston and the

chhmbeg iz comiibinatjoncis eigidlpdastéergiddo aurabiacaidvbadislisnabvdbde relatively to

flat. The conbination may then turn around any |ine

B e SUHES- of the three engaging surfaces. This

i . t t.h,:of .
B B by i, DR ABF GIP s e o vl

positipeingaifi tbe combinatipmsiven dre mgid shirfadceewoaldirion deiftat Tieegpmbination

said surface i,s not iin |evel anpot be aobt ai ned . .
ot Qg B e it dne PRtoRE Tt L TN SOEo ik BUTRSY This however s
d Y8R sbMtioRl hihel putieof A MR firdeNRotiaet néHnallyUs @r3-dimensional path.

pressing the basis of the@ﬁq%gp towards the rigid

icp

Ang ¢aspensaiiin foin a pasgieming mbingitign hearseist fusface ignot in level,

Biofereb PRET Sk e REn ARG 8w ST b RPalnEh day Pl imfationis

roffall LRt fbY¥E DKeNBREsiff tHelRsiBio$ e puaisltoweds M6 rigid surface, whiich
chanber, the conmbination is flexibly fastened e.g. by

mighhprobibitgraid ragtameat(sy def or mabl e

In a fourth aspect the combination comprises a basis for engaging the
combination to a rigid surface, enabling the relative movement of the piston and the
chamber, the combination is flexibly fastened e.g. by means of an elastically deformable
bushing, to said basis.

This solution, combined with a basis with three engaging surfaces, is an optimized solution

which complies to all demands: the path of the combination may be any path which is used



10

15

20

25

30

bushing, to said basis. This solution, conbined with a
basis with three engaging surfaces, is an optim zed

waaanesm  which conplies to al4 demands: the PEI/EP29D7/005054

t he conbi nati on may be any path which is used WO
2008/ 025391 4 PCT/ EP2007/ 005054 by the force provider
ideMd e ANt Brface, held d
b&ﬁ?? gocrge,S Sﬁoé/rdg\&’gédéﬁuster} wﬁﬂ% the %aéls?igg?ﬂ% ?g 0 useraceNoe own e.g.
b‘?ﬁhé’ fovapf &ehrhisgt. dNsu bﬁlaCoan amgld isarfacey abt, mtlevel be compensated, so that
onpensated, so that .the, conbination

e bingam, buf G015 i, SoH PP AL LAT Wil s of the floor
&ealf)ltot%r A?tﬁ’éfmn Spﬁf?'d—’urf% i dtkdxee Aoy IE’S‘ét fha¢l Uhk Nbmbination
€ Str ter e nmy th I nati on

a&tdnmmhlllyc edrhingdaok ngit bfa;tposmnon mamelytpeplwmqulm thmlagnémyrface

perpendicylar the rig ce. ternative chn
Alrbinsshma siontionsny RBns sl F ORGSR oS balljoint a
the gﬁd Q)fbtﬁélcyllﬁﬁé}t h@fdmé Betend Bl bReingYf ﬁh@elﬁasmhmtﬂé Nl may be
In a bring of” the basis - the ball nay be
conmmmemtma bprings prhidly linvitsi thie deiflettion Dﬁéhqjeémbwtl@m aﬁd returns a

e conbipatio and et ur.ns |on to defa
e e S oL e S50 S e an e
vexmpgsi ve than the 10 bushing. In a si xth aspect, the
conbination may be joined together with the basis by
means of an el asti cal |y defor rrabl e bushi ng. The
SEZ%Q? : : unt)gtg arsplec Ee RoR mg 101% Hlély Isjﬁinr?gqg%étﬁ& with the basis
bYEh&ahs- of Wit flaskRaBp MeRRMmbble ubhihf | TS budhivgy Bombimad iiva hole of the

be assenbled 1 n the basis wthout being able to

hmz,eandl thmchamhgti iudnaareddin dag ihgle. off ke duwbingarr ofice versa.. With
RPé’)pBgtgl i t%n%sn g 18{)1%21 ?o gﬂ)% a? lgdgm %%lb% VGt Qlﬁ. eing able to

US re erig SUI‘ ace.

el ig¢hd Wﬁgﬂudlhileilre@@@iblmtcbﬁibmaﬁod @iayremlemgt idve rotate in the bushing
flexible wall of the bushing. The wall thickness 8
reladve BoshienBasitayarisk thisc Fel#iggét thpaigid nairfpge| The deflection of the

SRSl TR S b SAREAD Y ks of

Hnemp@ $1$dybH>cEmhblab1gngt}fantthe ngllthlckmiess of ﬁlaicl'xal‘rﬁjeacdnebl,mg substantial

hat it may also hold the forces of the conbination
qeﬂe?téln%k?ﬁ of thetghamBski s during the stroke, incl. the

I\ff&ggvéﬁ gl gflt Qéﬁ?qle #fit P’Qal?{[tlﬁ%tlg 8hslchtd Qardcfer! M8t it may also hold

ongitu ection o onbi nation relative to
thdforcdzadfitise écﬁnl}nnﬂvcﬁmnerdlatlﬁﬁ td thedasie vering) thesypwt,, inaln the ends of the

smnFr %\cl)et at%ﬁ%{}‘?@ga %{ 61?6? %glgx?%%r %Hut’leﬁlgglg 8§ r]gi o ilfg‘agﬁ)’n relative to the
bg iSYEPtePerdtlle bushing to nove in a direction towards

e basis. By addi ng another protrusion on the inside
of t he bushing or at

In a seventh aspect, an improved bushing may have a protrusion on its
top, which is connected to the top of the basis. This prevents the bushing to move in a
direction towards the basis. By adding another protrusion on the inside of the bushing or at
the outside of the combination, combined with a groove the combination and bushing,
respectively a possible translation of the combination to and from the basis may be
prevented.
Moreover, the elastically deformable bushing may serve as the soft stop of the

combination, when the piston and/or the chamber is reaching its end point of the
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t he outside of the conbination, conmbined with a groove
t he conbi nati on and bushing, 30 respectively a

Wpowsiordsel t ransl ati on of the cogrbi nati on to aneCT/EBI#NT/005054

the basis may be prevented. Mreover, the elastically
def ormabl e bushing may serve as the soft stop of the

o SR Y kR s Lo A0 Sl 5 SAEREIb e spring on e
pRETH F50208%/09 BRIAnd IRLME RN dap shpérSlubuict i on makes in
classic floor punps for tyre inflation the spring on

the piston rod, between the handl e and the cap

superfluous._In. ' S . ﬁﬁgg [ ich
conpri si ng zglﬁ a%f%%géf%tébgﬁea%g@m%% 31%) #r@aa%noe%h&gaﬁ %h)?mber whic
i@ Bolitear b hanhes sRliber anll, eadoNgrishgaa Pisowin isaidsehathber to be
chanber to be sealingly novable relative to said

setlmghemavable rlativeatnr Syt chagben walk at 19agh §etwsan pafirst longitudinal

ositi a . it udi it 16 .- :
AR PR R ERERIBAERSUCL AL 95bl, S orhlifion enesin o
i@ blrfatg, aablingsaié meovement) evterd the combhiatian camprises a piston rod, said
conprises, a piston rod, said piston [

C _ od i.ded by a :

PP Fordy SHisleA DYC® i neaps Pﬂlé“eeE?ﬂbtPn'%Fica ,Lﬂ’lféa.tlg.n’ E1§e the cab, said
Lo ol i yvable relatively to

gt%ﬁ&gn%ﬁ%%‘%elrs. Qfﬁwseq}efégg gg@glﬁi or pi ston-chanber

ThoRialsat vabidSompistoneibifrbet cgnltinatss:s sedt didfiesihg aross'ssadivdal area‘sand

eqaul . of differipg cicunferentiual sizes. The guiding

el drdsringect FandivplsizeSyasher with a small hol e

With an appropriate 15 fitting with the piston rod,

while this washer may be novable within a bigger hole )

Thiet hiiding ttheansapay bheopipsisiog a vdsheaywittaiarinalk helasvigh en appropriate

n a transversal directi.on of teh conbination. The s
R g PEOLRa DTE SRR Sty 6 FRartie oty afudssg hole within
t0f cb: SR PG Qﬁayemgi_n(ljyaﬂaﬁ)s'laté g tRALWRRIN dirb&idhodfereh Rombination.
the cab, and the outside of the guiding nmeans. The
Rieawashér g chmstbagk o iits methultaposition kyemenrns ¢fga spreng-force e.g. an O-

defl ectio egr.ee of .the piston r 20 together with
rweﬁﬁ%eﬁl tgﬁgf’]gd’ﬁ&er Ry ?I@ntggf)u&swg "S&et%“ﬁ 8 "Bi''Swi ng

THe- sizd of {he 1RétSh&Rioned hbke is'dettirfling fhasde@loesbrt @edréeof the piston rod,
pi ston, the construction of the piston determ nes the

togsfthas owitlo howdanetethe qonstauggionpfishe pisfas istallowing g [fethe piston rod is
bet.we th i,SstQ n | Si : [ .
REYYBRELE P AL BB oL iR g5t G AR deneion
degRe NEd)g. asPAL fointl i aBplike) bdt@ed] thewitodlahd eet pistonabd the deflection
Iston rod in relation to the |ongitudinal centre
gies ipenly deterragied by the\guidinginessi on, the cont act
surface of the guiding neans may be circul ar |ine,
e.g. by a convex cross-sectional inner wall of the
hol e iIA atrtigeth @spedt, Mg ordeatsallow a deflection of the piston rod in relation to the

longitudinal centre axis of the rest of the combination, the contact surface of the guiding
means may be circular line, e.g. by a convex cross-sectional inner wall of the hole in the

guiding means.

In a tenth aspect, the piston may be rounded off, so as to comply to the movement

of the piston rod, or the connection of the piston to the piston rod may be flexible, turnable.

In the eleventh aspect, the invention relates to a combination of a piston and a
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30 In a tenth aspect, the piston may be rounded off,
so as to conply to the novenent of the piston rod, or

WQ p@soispkect i on of the piston t@ the piston roRCTER20DE005054

flexible, turnable. 1In the eleventh aspect, the

invention relates to a conbination of a piston and a

cmlﬁ)@%oogl 025391 6 PCT/ EP2007/ 005054 chanber, wherein:
EeMPEEINi ne of the portions of the handl e,

posi Ui goethRARRIrR ﬁotﬁt‘?orﬁ%ml{e%aﬁél'e cﬁglonte osite the centre axis of

conmbi nation have an 1 n between angl t from

180. 5hdhembieatiorehdvierae sn bétwedreanghndifferehit iz‘nomsi@f)o when

operating a handl e of a punp have different

posi tions, depending on how the handle is beying

T RR.E 1R Jrftce ARSI 68 usel WhER 6pé?rﬁ§1% OHanBledTIfandp 1RQE dlfferent

punps, With cylinders with circular cross sections of
msitehg depgiding on vy theviandle rmgbefymg@sppn@by tedand(s). f
rel ativel ' forces ar ansferred from

h
Inh e of %@Sif T PHPBY gt Wimﬂ%{ﬁ gt &bfﬁ}ﬁl&“c‘frﬁf SFB“‘P’H. E constant size,
B Wolkisy ford iyl decRe 1eRtivap RighifoRREFark fo b&iraisk@Rrd Hdm the arm of

to the arm when no force nonents would arise. This is
thbtiser th;dughf the hand, epyierigd itmthiis am, thedand wilk babest gowioned in relation

t i f . 19006 .
b3 o o R R P G B e ol Rt i of
th@atnh Bodthlouh! trelcenteRpoinedfakd 4&s & Gpotlidtohe hixRild, AicCigandle
t he grlp of the hand on the handl e ought to be firm -

grmps hahedandowangsjeddolizgameur ve |i ke an open fist:
toqﬁ%regatlvgfb C%%jze mged%o?cen%t%%grgﬁﬂe?rﬁma on :h?e lPa% (ﬁxght to be firm —

ar cross sec e Sl zZes

tﬁSGﬁayQﬁdei\iBY)y\a&faMd catep ERelamepenfist: tthed i gt o mlﬁ.‘eahﬁdletrh@/ comprise a
centre axis of the piston chanber conbi nation.
Rorérevhish hangjrelas srane sistiope The pirssudhetections Iﬁ%}hm dergnding on

Lof the
R s e b BT EomBREn” "0
fak)ﬁa:ﬁerbeel atigfef tereetn the portidOof theatahidte ramainl ayplmra:ypet]lsmdlcular the centre
angle be in a plane mhlch

es said cen
axissof thepigtonghampey combgagan %@ gg@vﬁpwe‘fqﬁeﬂ A &L@ %F&ﬁ’ﬁlferem from 180°.
f o
@(!lc%lﬁéér%gy rﬁnﬁry'fhé Frgggg B@fnoat blgﬁéswhléﬁ Q&ﬁ HRY A8 c@x{tfévdxqjselgss tﬁén 180°. In

e used for the Force transfer.
wddras avpd itlmrimndiﬁﬁmagmmgtﬁcan theasprd80nsyatppomay be prqyeded for — these

al sq occur e case, . of ovatij.ve
A B HTOTInE T TG Spligrs bHE hg BiogF fhat't 6" may of
Maf¥iaRg osbikes between two positions of the chanber in

a longitudinal direction, the forces my be low If
relatively low forces are to be transferred from an

g: m OIIHtéﬂ e‘}fﬁ%g{,@i} Yfglvg zlgfa)lrt ngﬁgd tlha &g?r%ef gﬁh%&ﬂgﬁgd Cross sections

AvatyisPsitddMetveen €86 g)aélfioﬁsfo G dRRBBL inTBY¥n@fudif difétion, the forces
contact area is tha an open hand. The handl e nay

rb@y badlewi. Hfrrelativily ova fmfwse @é@ttra@rsfets@bfrd@ohntﬁymtqif ¢hecuper/darough a
hand Cofnetil t%lslalld% t-ﬂh% may 8 et?odneg i Rlation to the arm, so that a
certain force moment may arise. The contact area is that of an open hand. The handle may be
designed with a cross section bounded by the curve of e.g. an ellips. The axis perpendicular
the centre axis of the piston-chamber combination may be larger than the axis parallel to said
axis.

Preferred angles between the two portions of the handle in a plane perpendicular to the centre

axis of the piston-chamber combination may be bit less than bit bigger (best!) than 180°.
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may be |larger than the axis parallel to said axis.

wee@Boeed angl es between the tyo portions of PEEEP2007/005054

handl e in a plane perpendicular to the centre axis of
t he pi ston-chanber conbi nation may be bit |ess than

it bigger est!) th 80,, WO 2008/ 025391 .7
mep57 P98 BeoriHEDE RS FTBAY o PerRL PRI 9HY thy hand(s).
HoRep ik SndyWERIbYaihed Byhetaadle BOSE, i0RE Bdnd¥ maii®e able to turn
hand(s). Both positions may be obtained by one handl e
actesil dire, cenfre akie ofitheglistonrehanthsr edshlingtont urn - ar ound t he

cenfre axis,of the piston-chanber .conbi nati.qn. .
L e T
of G148l i g pRB® bependitul ahd cddre tak310$ thepifbn-thanthadeinBination cut

in a plane perpendicular the centre axis of the
thd lestanention s.conbi nation cut the last nentioned

axis. ln. | ane iLch conpriSes. . ES..

1§ heape hich nfRGey e Erhyf R 4 TR fRAb e ToblrRidh e ane may

ber 8besidessOdr différepr it thehan that. 10 The conical shape

of the cy1 i nder may provide a substantial reduction of

the size of the working force. By a speci al

arrangenent . | f i ' i D .

R R

of lﬂlwwarmﬂ% forth By Ehﬁeéiﬂreﬂ:ﬁngﬁnéﬂle's Itenghlape of dreadanscal cylinder in the

constant during the stroke, This force may be altered

logsfydenal dirg@ionsotohe shagdatogmed & gucheg, oy ot herlgeie on the handle
- | bt PR kgl R aftBRdle¥® w#Ris opening late,

R0 PR IARESLAOLL AL L Bl 80l Bl 8% opeing

egralue toi the faafthatr the svabecpistonsis atickingromeths valtehsedbyr that there be

forces .originated by other sources than tpe

. h f
dyﬁgn@hgmj@ps_, e flue; t@r%qulf;mﬁﬁyo ST $GCEPRHA Slpéc’nngﬁg— thus by forces
Ogillgr gk?erﬂl ByPothbiEsolfdel t12in thd ShapRdTRRS %h%.h{b%f. AU 81 Beay the friction of

e, ‘due to a change in size of the contact area.
tAdhpiswinap ehoivall lof theydhander akdralnming he $teokleodigr toualthmaige in size of the

direction_in_ all | evant raw .n f this tent .

cqpiFt 5t1 BiF SrepsRhan VIl %&a@énﬁéﬁ?%@au\xﬁ@ﬂmown all relevant
d‘fi\ﬁ%@ dfT ARS el lapFli@sidn S8 Cnh@N$n Ghe 14bBVE GRéMRIned way while the
cylinder are circufar - also this is shown in o .
tragbevsah tcraisesaitigys. ofTHe tomital atyiliodert aret piecwdrapealscs things shown in

mal | est .si ze,of. t.he piston, Ca(.?2eox. r~"). _Thus..the -
v e 4 it ied 1S Beahs o Eatine g pisleapror ¥
the punp conprising: - a conbination according to any

of the above aspects, 25 - neans for engagi ng the
Thius} tha ifiveotivmalpo séleteo o opump o pumpinha foist, the pemp cemprising:
entrance connect ed ao t he chg&?eg and cqnpri sing a
“val ve FOEINAURRGeCOrdinedp gy oL ARG B ed to the
-chanbgfieant For¥h@agihg Ul ji0n flohifa POGREH H\@sid® afeschaipenave

an outer position where the piston o
- a fluid entrance connected to the chamber and comprising a valve means, and

- a fluid exit connected to the chamber.

In one situation, the engaging means may have an outer position where the piston
is in its first longitudinal position, and an inner position where the piston is in its second
longitudinal position. A pump of this type is preferred when a pressurised fluid is desired.

In another situation, the engaging means may have an outer position where the

piston is in its second longitudinal position, and an inner position where the piston is in its
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30 isinits first longitudinal position, and an inner
position where the piston is in its second

WO 200g/02336li nal position. A punp f,)f this type i SPCT/EP2007/005054

preferred when a pressurised fluid is desired. In
anot her situation, the engaging means may have an

out er 'E&mi on where the dﬁiiéSt on is tj nits second ) .
firgflgngi Poyen-t A PHMPLfdhis fYRents dreipged tHhgR nRupYantish pressure is
L: IS bl o 5391 8 PCT/ EP2007/ 005054
%é%t ‘6%6@?&5%%% %%@??@8%. A punp of this type is
pr ef erlnetle witeationo whetes thenpurap ipradssed doi standiegi orethebflbor and the

nerely transport of the fluid. In the situatiaqn ere
w%@vﬁ%&?gmgsmaﬁgp&oeeomﬁsssbyﬁd SHg 8h it Yt PLRE et Cpgnwards, the
' [ t 1K : e ;
BRI AolRanSy | & FRRREESEuL bt st 8118 focrussing
mgagehemle.allhus, ibeéehepliny sidadomt thishmednewbatthg bghestqmesshire is provided

t he piston/engagi ng neans/ handle. Thus, in the first
chotE B 1 SO TR o iHe R ALY (B duER b hd thereby the
15#%9&' Highe GHGES: ad el BReSESRNDNS HoeveL Nduel B theMRECHAL a pressure

ans that the largest area and thereby the |argest
exoteding that indlame. gt tyrdiés requiesst inpodérttp open tiewalmerof thiieyre,dhe smallest

the fact that a pressure xceedi hat in the.e. .
creeftonal e, Bay i g POTEpRIBR el bRt te engaging
hé4h in bRI8r foTBhé EshlthE présRe®-t6 Opbn BRAIaNRI A dMYgeB@ross-sectional area

desired shortly before the | owest position of the
te fierag imege flnidaint the tge dbge Figr 2Bhe resulting pressure to

open the valve and a | arger cross-sectional area to

force nore fluid into the tyre (See Fig. 2B). Al so,

the i nyes|tthehvesti@i Rfatdstoa shbECkbsaReLHAPrisiaFPr i Si ng:

15 a conbi nation according to any of the conbi nation

aspects, neans for engaging the piston froma position

out si de . [ ' ans have
an ourdoriufRRARETiIRS o Br bR BREAGh RblRETY
-l ongi tshing dbr @a@Eingahe pistoidfram & positiopoaisideathe Whamber, wherein the

the piston is in its second |ongitudinal position. 20 .
engginh B AIhAVARR GUETLDOSIoR JYhsFs e pisten & i igntiysh fpngitudinal position,
o AN FleEPotflop MefIREBRLorritTh S BB BrfudipTotEon,

connected to the chanber and 25 conprising a valve

neans._ |t may be preferred that the chanber and.th
bi st o eGoRRrosR MY FRES CORpHSY & Rt piTAnCe Gapeieq 1y fe hamber and

Cgﬁgggjn NG hbdHsd, the fluid being conpressed when
t pi Ston noves from the first to the second
| ongi t udi nal positions.

Also, the absorber may comprise a fluid exit connected to the chamber and
comprising a valve means.

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.

Finally, the invention also relates to an actuator comprising:

- a combination according to any of the combination aspects,
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Normal |y, the absorber woul d conprise neans for
bi asing the piston toward the 30 first |ongitudi nal

Weawsesm Finally, the inventign al so rel at esPEERI¥07/005054

actuator conprising: - a conbination according to any
of the conbi nati on aspects, W) 2008/ 025391 9
PCT/ EP2007/.005054 neans faqr engaging the piston from
-a posimeanh I RNEREIBE teaPisiAm MI9ET @ DARURTEOYtEide thetchamber. ng
fluidj ' t ' h ' :
pet v b Jof nEORERE b H60he ' RalbaPyEoRG ™S BlsShEL e piston
beoedenitha first and the sacdnddbngitudingl pasigivrisse a fl ui d
entrance connected to the chanber and conprising a
valve neans. Also, a fluid exit connected to the
¢ hanbefhea Rty BE RS IBpfisy A YRIdTRARIIBYorkRctel! BV HleEnamber and
Addi tionally, the actuator may conprise neans for
chimpsising at vadvepnedmsn toward the 10 first or second
| ongi t udi na]. position. BRI EF DESCRI PTI ON OF THE
DRAW NE&O:| %h?‘ﬂéxftcﬂo%?ﬁ“ﬁjgt,o ‘E‘? é‘f‘aé?%%é @nd BTBFIHER Asvabfe means may be
pgg\ﬁd&{]venti on will be described with reference to the
raw ngs wherein the invention is explained in detail
bel ow Additemily, tk athmgransy eondpristSmearsviion dasinghtbe piston toward the
ol l ow ng is .sho in.the diagrans or drawings - a
ffFF%‘Hs\?‘é‘?‘%a‘P“%‘F%ﬁﬁB%%??’bn Means a cross-section
per pendi cul ar to the noving direction of the piston

and/or the chanber, while the |ongitudinal
BRIEFDESCRIPIIONOF AHEBRRAWINGS direction of said

Igglyrrép f&g]pwgié ﬁ%tcf)érr%guerrng%td@ﬁ%t% %)AII_J? %El@nm%@?gé/ ?ﬁs\grlgéd @ith reference to
RO diiviadsi viter&iahd Hiventeonold stpRiret N8 d¥il DEYOWD by 4dean® of diagrams and
relation to the floor surface, while the angle is not
drawings.cEhedfobgwinges sheywe irsthediagrrgs o drashegss atrpesyRrsal cross-section
vi ew of the floor pu f Fig. lA.Fig 2AS t

means, ao]crogs—aciﬁtrlan o?erge c(ljlgaf %)uﬁ;g {nygglg o rcfgl%é)nz(%? \ﬁ%h gfrgg)n and/or the
chiY@ber2 SwiGRMBE NohdiRAiRARrd¥E¥ection iS the BBE $h QS dirbction of said moving
relation to the surface, while the angle is restricted
diypctdgivi ng force of the. transition between the

conbi nation and the basis. Fig. 2B shows the back view

of the floor punp. Fig. 2C shows a top view of the

punp dfig.RiAg sB&Bys atvprdew bfa pamplo€a flasr pa@p type of Fig 1B, where the

combination can turn around a line XX, YY or ZZ in relation to the floor

surface, while the angle is not restricted by the suspension.

Fig. 1B shows a back view of the floor pump of Fig. 1A.

Fig. 2A shows top view of a pump of a floor pump type of Fig 2B, where the
combination can move in 3 dimensions in relation to the surface,
while the angle is restricted by spring force of the. transition between the
combination and the basis.

Fig. 2B shows the back view of the floor pump.

Fig. 2C shows a top view of the pump of Fig 2B, where the handle has been
moved to a position in front of its rest position.

Fig. 2D shows a top view of the pump of Fig 2B, where the handle has been
moved to a position at the back of its rest position.

Fig. 2E shows a top view of the pump of Fig 2B, where the handle has been
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30 noved to a position in front of its rest position.
Fig. 2D shows a top view of the punp of Fig 2B, where

W@ hwsizizel e has been noved tOﬁanpositi on at tPET/BR2IRT/005054
S

of its rest position. Fig. 2E shows a top view of the
punp of Fig 2B, where the handl e has been WO

2008/ 025391 1 0 PCT/ EP2007/ Q05054 ..noved to a left

posi tion i n MRYALO Bfel} RSitiondp foBLOiSFSt PRIHON 2F shows

a top p{p O s%“&a%;pwew o?fthe':ﬁlﬁin FighBr GhilendRidlehadBsen
been nbved to a l'eft position at The back of its rest
posi tion. Fimgoved®shdafspaitionmt thedaclobf Kdrestpospionf Fi g

2B, r e handl e has been 5 v to a, right

0si 1 113% 0P MOATORTIeN CL UG W A EnVBRTE 5 ndle has been
function. Fh@ed4ba siBAVSosRichQR fr8hEW iRfpobifien RUKER of offflusttion.
2B, where the handl e has been noved to a right

posi t ifog 24 shoves dzap kiewf ofithe pyrap pf HigPiB, wdwre the handdphas been

shows a side view of. fl Qor ith a flexible
transition %?Kﬁgé?]aflﬁgt po@ﬁ‘é’%@ﬁ’%ﬁ&% ?ltt(;ltschﬁ‘é)loﬁlgf’?'on and

the baggssA KHows 8 sid8Biewerisilabn pampavigeaBediblefirahélBon between the
transitron of Fig. 3A. Fig. 3C shows a back view of a

f Loor punp whamberdithregonitigatioplaad theasist i on bet ween
t f th nhi [ . pys. Fig. 3D
€ c Iﬁgbjﬁ sl?owg aneer{ﬁa%%ef‘nll?nrﬁtok ?ﬁ% u%ﬂgp&? §f Pl%slﬁl/?g '9

shows "afi “enl ar gene e transitron o 3C.

Fig. 4hgSSOwWsows BBadk WMéwof 8floef putng With anghigntlesibl@ transition between
cab 15 which allows the piston rod to nove in the
transversal Wechanbeef g copbinagignpphibeibasis Fig. 4B

shows I r : SSysection of

t he cggg'oﬁ ﬁ?‘é‘ggﬂém%ee‘ﬁe‘#ﬁzﬂ%ﬁ%‘%ﬁt’? ggﬁl 'SB%'UI | ed out

to it Figsd shews a Backiviamstef sfidor pompenens calk0 Fi g. 4C
shows the transversal cross-section of Fig. 4B \g&fnen,

the piston rguch alayythepistogged fognpyesinghg fransigrsalidimgetion of the
rottation o LhgiRkshon rod to the left. Fig. 4D shows

an enl argenent of a transversal cross-section of the

cab ofFifi4R sHiwsen adhepmeiteofpitsinsrrsabcosssseaton piithe eab of Fig. 4A

Cransver sal USRS Baen rersghied g Y15 MRHN RS 8 tptersal

rod is not RRepithied out, with a transversal

translation of the piston rod to the left. Fig. 5A

shows Fag.t46p shovesthe trassvetsalorrosstsagtionyqfdig 4 BrvherstiBe pistrarred is pulled

the angle beotu foits maximum, with a rottation o the piston rod to the left.

Fig. 4D shows an enlargement of a transversal cross-section of the cab of Fig. 4A w
when the piston rod is not pulled out — no transversal movement.

Fig. 4E shows the transversal cross-section of Fig. 4D when the piston rod is not
pulled out, with a transversal translation of the piston rod to the left.

Fig. 5A shows a top view of a floor pump type of Fig 5B, where the angle between
the centerlines of the handle parts opposite the centerline of the
combination is less than 180°.

Fig. 5B shows a side view of handle of the floor pump of Fig. SA.

Fig. 6A shows a top view of a floor pump type of Fig 6B, where the angle between
the centerlines of the handle parts opposite the centerline of the chamber is
more than 180°.

Fig. 6B shows a side view of handle of the floor pump of Fig. 6A.
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the centerlines of the handle parts opposite the
centerline of the conbinationis |ess than 180. Fig.

WGBSR a side view of handl g of the floor pREPEBIN07/005054

Fig. BA. 30 Fig. 6A shows a top view of a floor punp
type of Fig 6B, where the angle between the
centerlines of the handl e parts opposite the
centerline of the chanber is nore than 180. Fig. 6B

PRSURIFTIONIGF PREFERR I BBODIMERESf | oor punp of Fig.
6A. WD 20087025391 1 1 PCI/ EP20077 005054 DESCRI PTI ON

OF PR@ERRE@@WB@IWEWC@ o afithe Hueeserigagiag X fases hdend the basis 4
P Aol BB STE s SRR i B bt T potveen two

JTaNe MWVE engﬁﬁ&g' Junfceé- X3 REUNE BAkid MGwitlPa fgid B@fdcBI£@round which the
n agi ng surfaces 2,3 ‘of the basis 4 with a rlgld

ingdien §, may swve. Wt bne Zie b@tzmbm e iob thegthrrgycontagiepoints 1,2 of the
b-lf-glg 4|vl¥1ﬂ} ngl%ggrs’%c\:l\%e arou\fl\lﬁ w(t)uchttH 1n§tloélgé1 %1%}9 ; oQIOI nts

a r|g e at%stind

whi ch Rige I(BJmUvﬂ;aﬂhb @anfbii¥n M) ¢6mpfitifg aldhafibems, Ii@@ldmg 8 for the
conmbi nation 6 r|S|ng a chanber 7, a QUIdIn 8 fo
pigien rqsh %taohﬁnﬁlkdl(b & basind Vet epntarhpoiptssh, @ andy, p¥pich are ‘rounded off

t \%nggﬁ Pg dnglﬁ‘fa&e ﬁle er ?klk ?%Hﬁ}?r‘g getg tﬁé fbgﬁl%g by means of

owar e rigrd sur ace. I'srig
r&ﬁﬁﬁﬂﬁﬁaﬂllo the basis 4 by neans of relnforcenent

f% 2A shows %he handle 10 of the conbinatio
When e 2 amwsiine ande 14 of Hle combinagien 63¥ag the, ﬁoq_lbmatlon 6 isin

lﬁggM&%§U§HQ%B the conbination 6 in its rest position

) en the transition 13 15 between the conbi nati on
6 and ngle2B ehommthﬁecmnbmalmm6 in s rhstspositb@d 1% wheni ths transition 13

bpfvzéangf X E}tlé)In 6e aaxhi{jt%niclaltﬁ $etni:1l'%ltl i’g%g%%%?}pels in its rest position.
mQ%§1ﬁlonﬁ3 ihyJbe AGISHOMCEiBR AabliaadRds B@ﬁhbh&f‘aréﬂnd)fhe chamber

t he handl e 10,” when the handl e 10 has béen nmoved from
Ats rest position 12 at the front side of the said

rest sifion. 20 Fig. 2D sh 0s he .acti vat ed sition
5% or Mok hafiawe e ypER pEREC 4 af a0 RS Yt fihate 10 has
Heb@MovbS FAR lits p&% pbdiéh il?aﬁhe Fat NACKS Bk 98d 9ést bbatisal d
rest position. 1% 2E shows the activated position 16

of t hd'igadial @hom araehvatedk pbsitien &5 lpddhe baslhe A8y wher thenhandle has
os t|o 12 .at ft f sid

el 0 RSP 1RO Ffly 12 Bing Rk bk gt Hon
posi tifeg 25 $HowishBe Raimet&l okitio €/ of i hafitd €0.Naken the handle has

been moved from its rest position 12 at the left front side of the said rest position.

Fig. 2F shows the activated position 17 of the handle 10, when the handle has
been moved from its rest position 12 at the left back side of the said rest position.

Fig. 2G shows the activated position 18 of the handle 10, when the handle has
been moved from its rest position 12 at the right front side of the said rest position.

Fig. 2H shows the activated position 19 of the handle 10, when the handle has
been moved from its rest position 12 at the right back side of the said rest position.

Fig. 3A shows a floor pump where the transtion between the chamber 7 and the
basis 4 is an elastically deformable bushing 20.

Fig. 3B shows an enlargement of the transition between the chamber 7 and the

basis 40. The chamber 7 has a protrusion 21 which complies with a groove 22 in the
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25 been noved fromits rest position 12 at the left

back side of the said rest position. Fig. 2G shows the
Wa@eshsed position 18 of the Randle 10, when REEEP2007/005054

handl e has been noved fromits rest position 12 at

t he right front side of the said rest position. Fig.

e SHcertonling & SIte RuBn b Y choher 1 8 TheBrse s Rt grptrusion 41
oégto'ﬂ_!bgméggﬁlﬁ%fgenkﬂfdﬁ? §t @€ vbadis a@e sai d rest position.

ows a floor punp where the transtion
bet wedtgt }e sbinasrbdloo? pamgp where thxatasstionibtgtvegen the chamber 7 and the

elastical]y.d for bl ushi ng..20. Fig. 3B shows an
b@ﬁ‘?ﬁr‘@éﬁ‘rﬁ% g’aﬂaglﬁ?gﬁuﬁ?‘%}%%et\/\een the chanber 7

and thgg m%h§w§f(ﬁn chRBg PR RE khe/ triiRfich RtRbEH BleQhasiber 7 and the
whi ch conplies with a groove 22 in the WD 2008/ 025391

40. ThedaniiRe 0(as 005054 2owbich egmples withlslpretgussons24al the bushing 23,

ntin t he cha r 7 i,n heb The
e A e pOSu T RS pramir 78 RS &lon 42 of the
basi s #p.4AkkbwsHe $6@WMatioh bR khePfdiR ofMAGToRr biip with a cab 25 which
transti on between the chanber 7 and the basis 4 is an

allpws taj teamisversal dfapslaaon enddgrsdﬁﬂegt@sof themigion W Bhislasioario the rest of

tﬁ% &g{r%énrg%ﬁ% & L H& r{ﬁ%ab n343t7 "ﬁ-lgs astls\g?g ovéy %gcaﬁemﬁr b; means of the

réi@fqtéent W2, or andiftly UsE. 0By Atahdof AelRiBHbAGhiAS be connected to the
enabling a S|nple nmount1 ng of the chanmber 7 in the
besisi4d- 40. Fig. 4A shows the conbination 6 in the form

?I aﬁsiﬂegszﬁ B#)r anw: tnlghrgrrr]l&gtﬁo /%%r&% %‘SheCt # X\E\?’ﬁ%nhthe piston 44 is at the

el Hf @rstiokel farthesefraini the bhsis #heTHeepittodfrod $As ti@ving in a guiding means
conbination 6 and the basis 43. The basis 43 may be
26 pewhich thg,gonyiex seniget inhe SUERHT B BRbRE caBaciyt its centre line 27 with

tfé@ﬂfs{o%% %. Ghg: up&‘%%g?egﬁﬁé 1sabJ1h§ﬁélQ|v%tlgHstlliﬁ &) @%y surfaces 36 and

ohnected to the 4B shows
3@nhad byrarfiexdfle Oheng 2p. Plee m‘bssl:segtloltbA,arsamfnhdz Is;mcp i28tbehween surfaces

44 i s at ndo a stroke farthest fromt

3é?ndﬁ7a°fpt&’§tcﬁlﬁ e tae ggldfﬁgvlinﬁﬂls i3 SRR f’ﬁfehgﬁﬁstﬁe gepss-sectional

a » 0f0the WMHoOIR fifier QS’%’%(nﬁ@@ta%i)sthﬂfh@rcoﬁl'ﬁfécsﬁ%ﬁ o3tnd ﬁng P8 possible
line contact at its centre line 27 with the piston rod

(See eThd& 1gu4(b)1 Adre nibstarse 2betvecnahamguthide df thetphdton tdued arapthe wall 38 of

surf aflex ble Orin 8. )
orr oL pERG o O, 520 it by hpeyifatily i same distance
%&@&ﬁﬁe p%@n%q agd use‘ whllD gs 62the2aB9Gn tﬁz:etoﬁ ok tHen@bMeans
26 is shown bigger than the cross-sectional area of

t he rilhg 4@ shaweFig. 4Bowbgretthe ognitis axisdbeof shﬂplaﬂon rod 9’ is deflected

PP S e EWETE Bt b Sy Tl e 2
a'hﬁgst%eﬂ%dﬁl‘lé'lﬁup'\@il Ithe3c§)n§}5ressédﬂ €in§ RBC 8FhidP iPetinpéssedl by Be translated

cab 9 d di stance ma_l\( be approxi mately the same
giding megans 26°. The space 34 he space 33’. The contact surface 35 between the

guiding means 26’ and the piston rod 9’. Distance a’ is smaller than distance a of Fig. 4B.
Distance b’ is smaller than ditance b of Fig. 4B, and more than the diufference between
distances a and a’.

Fig. 4D shows an enlargement of the cap 25 of Fig. 4A, when the piston 44 may
be at the end of a stroke closest to the basis 43. The centre line 30 of the combination. The
spaces 33 and 34 between the inner walls 38 of the cab 25 and the piston rod 9.

Fig. 4E shows Fig. 4D when the piston rod 9’ is translated to teh left, to a
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b between the piston rod and the wall 38 of the cab 9
in the top of the cab. Fig. 4C shows Fig. 4B where the

weeopzs3aki s 32 of the piston noad 9 is defl ecPEUEP2007/005054

angle ain relation to the centre axis 30 of the rest
of the conbination. The space 29' is 25 al nost being

dithsens SBaisp e GO S Be Siste R & oAhdbtisdnats walk 38 of the cab 25.
'lgﬁa%e n?ié’ eaﬂf‘%’s f?@ﬁl%vg@to th-ﬁnfkfﬁ €8 g?éégmé Wid AEE285 sgown is that the

{he gui di ng means the~piston rod
spact 291’6 ehaa bees fditedl bpiin ttlmamrdsssieauou’m by ohe Eppppres®:d ring 28°°. The
Di ségnce b' is smaller Ehan di b of Flg, ﬁg and Id
s { s APRIRKITRATCIY PPl RS SHAEE diarithyr diSiarEed” avhitly 1S pqual distance

b?’owﬁicﬁ is 4RAIRH NG BSafd Ar genent of the cap 25 of Fig.
when the piston 44 may be at the end of a stroke

cI ’os edtigti shoavsihsledt postionThkotdathardl¢ f7andhe oight pastion 53 of the

at The ce d 34 be
FGEE 258 RIS tas BS i R RELIR B ol gl Gppstween the
cSReVExi§ @ of thel 15061 Bf Gt AindlOSL 8nd ths cédtnxisad Bsf thdright portion

teh left, to a 2008/ 025391 1 3 PCT/ EP2007/ 005054
diof thetwadle a5 lasethanA80% whsm viewsrig frofe tht pastienegf the user. The

cﬁgtghéclﬁg%é ln(%}%fl%ilé@tlé)é)rttlon fl; ?ttcéxa 301r21t562 ofT%%t g(lﬁjtlﬁfel @?I ng

- TR BMsHoSvstthed frbfevies bﬁﬁl@ 11381 plhﬂIS obEigNsAj dolnqﬂlsiﬂg the handle
|n this cross-sectoi on bz the conpressed rin The

53sad dzacombinatiopSx Handle by vath e 1 qug@@arght! e%gh}ﬁ?aaportlon The
' | di 5 b" which
S S Pt bt BIC O A Shove (he lert

por ti arig %6l sHowishie R&pdktonSB @ik hdndler3ogind thoriglitortid 60 of the
of the handle 52, inrelation to the centre axis

handle 19, dbieAtinR LS B coire e beighecompatigser: § h%angéﬁatb@éveen the
@ﬁt'ées%xz% 6: éf ttgg I?esf{ fgg{h 9% ﬁf tﬂ? lhg tlé)%gor dth hQ @&g}eeagfazét lﬂ(ge}qhe right portion
doafdhechandlei 3 ik amse ﬁlbﬂrll8(1°8®hen/\hewmgl feomh g fosivion hef the user.

positign X of the u The 10 center nt 61 of t

left gogtabomons the v e b Aoopprgy f #l@h@Awmnrawg the handle
5@%1’1d 'ﬁﬂ&ogﬁﬁn%t%%p‘@?l Zﬁkﬁ}éﬁdfer %nﬁ’fh%“l‘éfpgéi f)&%oﬁ kgﬁfm&luﬂpund right
pnormhm Takndthe5kght piaidh 60 Sﬁnnmcidrarmhﬂ leﬁepom@m Srbbr tion and

the right 53 portion. The centre axis 54 of the

conmbi nation 55. Fig. 6A shows the |left portion 58 of

the handle 59 and the right portion 60 of the 15

handl e 59, in relation to the centre axis 54 of the

conmbi nation 55. The angle 0O between the centre axis

56 of the left portion 58 of the handl e 59 and the

centre axis 61 of the right portion 60 of the handle

59 is nore than 180, when viewing fromthe position X

of the user. Fig. 6B shows the a front view of the

floor punp of Fig. 6A, conprising the handle



10

15

20

25

30

59 and the conbination 55. The handle 59 with the |eft
58 portion (= turned around right 20 portion 53) and
W h@sjo2ght portion 60 (= turngg around | eft poPCT/BP2007/005054
51). WD 2008/ 025391 14 PCT/ EP2007/005054 Clainms 1. A
pi st on- chanber conbi nation conprising an el ongate
chanmber which is bounded by an inner chanber wall,
and conprising a piston i n G&@MShanber to be

sealjn vable relative to.said cha r [l .at .
L} oadh PRATRRE: FopbRefihoirtimEi gS0RET Slanifls vgn is bounded by
an RAGOhmBRr Ve i dnd A oddrisRRS h tpifien & shidecHahmebes beSsdhlingly movable
conbi nati on engagi ng a rlgl surface, wherein said
relagwerite saidi eranpber ivalhlet deaste betwegr |ay firsy lergitndengl fresdiongand a second

A\ D -.Gch ' . | : i Si ng. .
lony BB POSPERT e ARRHER SO EPMRH SleAlr A BRaRAE |

wher8h conprising a piston in said chanber to be
~sealingly novable relative to said chanmber wall at
said|cogbinabien ifeaavable fejasively dosaid sfasal position and a
second |ongitudinal position of the chanber, said
chanber havi ng cross-sections of different
2. Cr 0¥s pives-tiomsber ababination cdimptisingrin elongacdicliamitent ivhich is bounded

| engths at the first and second | ongi tudi nal .
by gaoaney elivgnben llaand sorepriging apasieR 4 F3)d champero; bs tsalingly movable

relaﬁj\&I & TShidOcIhARS “WAF bl @c@@{ baRES LRkt qi)ﬁélfﬂair%ﬁ %f.ti%h and a second
engt hs at 1 nternediate ongltuginal position et ween
longitudirfal psditiandf thechardbdrpngi t udi nal positions, the

.area and.circ rential |en

cross-sectional ; th at .
e 3o OHRIT SHUPEP RO § GACBRr eSS Jobp pigan and differen
circg{ﬁ?eretﬁlg‘?]f@i&;ggtﬁcaltt RN@lst ﬁ{@&c&mloﬁgﬁ&diﬁiquo@gitoh@lanh%‘f‘ 2Bt substantially

sal ongl tudi nal position, said piston neans
cong@amuslyadiféeroigmenss-oagionhle asy gndogirdimfpréntial defdtes et intermediate

crass- 2Q.sectional ,areas and ciycunferential. | engths .
longifudingl pAILETS DeRYEsTS i (R e e l0agiiigelppions. e Cross-sectional
areadhdd &M fefdnPiaben gl 40N s@of@JodithdtHal 185i8BA being smaller than the

circunferential |engths of the chanber during the

crosssseetidnabanee wetreintusnfefentinldepgth absaidrEesh origgtdmalpasiion,

first. and second | ongjtudi nal positjons through.saj.

|t SFAERF ST g Rl AN fotrEREhehay mVifRpF Hifterent cross-
sectfoal afe@hd afidcOm férénteil daeitg of tHe FisnSMEARCRIaptid® the same to said

wherein said conbination 1s novable relative to said

differantf eress-segtional pregs end diftentd cirewnisrential lengths mhithes ehagnben during the
relatel\lszofq%%gr%a t'%ao'ft%ﬁé g%dncgleﬁﬁc’s l?eQ%lee%et}Yrst S| 56%8&?] l%@tﬁgﬁ{al positions
wal [',”'and Conprising a piston neans in said chanbér to
throligh ssid linteghediatd bngirvdiphlepdsitloat bf thetchambeérd chanber wal |
at | east between a first | aongitudinal position and a
said combination 1s engaging a rigid Surface,
wherein

said combination is movable relative to said surface.

3. A piston-chamber combination comprising an elongate chamber which is bounded by
an inner chamber wall, and comprising a piston means in said chamber to be sealingly
movable relative to said chamber wall at least between a first longitudinal position and a
second longitudinal position of the chamber,

said chamber having cross-sections of different cross-sectional areas and equal

circumferential lengths at the first and second longitudinal positions, and at least substantially
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second | ongi tudi nal position of the chanber, said

chanber having cross-sections of different
weewso2secti onal areas and eqyal circunf er ent PEI/EP2007/005054

| engths at the first and second | ongitudina

positions, and at |east substantially WO 2008/ 025391

15 PCT/ EP2007/ 005054 . conti nuously. differin . .
confipyuslys g_tt%‘?rﬁ’ngaFméF‘é%%‘O&ﬁld a3 e birgipleBniag rigRa{Es 4 intermediate
londifdffalBO4iabSs bdtRBA {HedirS@dndrRebdd Bﬂgiuﬁﬁﬁﬁﬁﬁ)@it%hﬁ thé t&dss-sectional

and second | ongitudinal positions, tThe cross-sectiona
areaaareh cianuunferentiahfengtinati slid benogd Horgitudiiall pesitondeing smaller than the

I i tudinal Si 1 ' | 1. th .
crogsRpeinsbeth pbrurugreatiel 1EnstE Ahieuf b doheishdiighppsision
sai Qafd piglonl %Q&Haﬂgé Ridhe RS st theRkby 5}3r§ﬁhﬂ1§pf&tcﬁffe&ﬂﬂ cross-sectional

change di nensi ons thereby providing for different
areasrapdscigmintfersntidl leagbafahe pistor ademimgntheatameetngsdid dfferent cross-

t he, pi ston adapting the s to sai i fferent cross- :
seciolf sy oaf SRR AW A GRS B T Bl PR e retaive
moveRfnENGMBe pislh nt@nd Berweeh id fIRt an® Y&oRASn@Afudidd€ positions through

pi ston neans between the first and second | ongitudi na

saidgptsrmediate longidital pesiiens aftts ¢hagibgt.e | ongi t udi nal
posi tiaons of .the chanper. . | d conmbi nati on engagi ng
a rﬁ&d %ﬁW?%E@fmgﬁ%%gefﬁ“é%?%%%onbination i's novabl e
whereinat i ve to said surface. 4. A piston-chanber
_conbi nation according to claipns 1, 2 or 3, where the
said copbingsion srmovablerslagive esaidsus@ss s for engagi ng t he
conbination to a rigid surface the conbination is
rigidly fastened to a basis, wherein said basis is
4. nmovabpstdnettatribeetymbinasai atcsrdidgioalai?i@ 15.2 ¢k 3, where the combination

I ston- chanber caonbi pati on according.fo ¢laim1, 2 3 |
comgrises 2 et g)rtq?gagle%ﬁlﬁﬁ ﬁ‘H{“‘g‘Bﬁ“%Wpﬁ‘ ik Surfopd o Corgfination s rigidly
£ aghngsithe combination to a rigid surface, wherein

aﬁ?ﬁ%’%oﬁ%ﬁﬁation is flexibly fastened to said basis. 25
wheeinA pi st on- chanber conbi nation according to claimb5,

.Wherein t transition.fromthe conbination to the
Saldm.%é‘isés %H%ﬁf:geégtwi:lygsgg{:}% fy flexible bushing. 7. A
pi st on- chanmber comnbi nati on according to claim®6, 30

wherein the elastically flexible bushing conprising a
5. fit tA pigton-¢Hander eefpbioeimen apsatsing to claim 1, 2, 3 or 4, where the

combination comprises a basis for engaging the combination to a rigid surface,
wherein

the combination is flexibly fastened to said basis.

6. A piston-chamber combination according to claim 5,
wherein

the transition from the combination to the basis comprises an elastically flexible bushing.

7. A piston-chamber combination according to claim 6,
wherein

the elastically flexible bushing comprising a fitting with an adjacent member.
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WD 2008/ 025391 1 6 PCT/ EP2007/005054 8. A
pi st on- chanber conbi nati on according to claim 6,
Wob®Bse3391 t he bushing conprisijgg a groove 5 9.PEI/EP2007/005054
pi st on- chanber comnbi nati on according to claim®6,
wherei n the bushi ngconprising a protrusion. 10. A
pi st on- chanber, conbj nati on, agccordin oclaims 6 - 9,
8. 50" et prbenapbrRT ko fheE o boh ng |5
whekhstantially bigger than the wall thickness of the
chanmber. 11. A piston-chanber conbination conprising
the bushalgoengaresingwagioerve whi ch i s bounded by 15 an inner
chanmber wall, and conprising a piston neans in said
chanber to be sealingly novable relative to said
9. chanbefstomettan®er t&ABIatisH m_@fai? fo d1sitn 6,0ngi t udi nal
position and a second |ongitudi nal position of the
wherkbnber, sai d conbi nation engaging a rigid surface
re the .conbinati on conprises a piston rod, a cap
the%@ﬁﬁg%PEQHFngﬂgg%W%ﬂ%er, said piston rod guided by a
gui di ng neans connected to the cap, 20 wherein said
guiding nmeans is novable relatively to the cap. 12. A
10. pi st pisttaehisarbes eorpbination scesdipeite Flaunad -& ongat e
wh&@lnber whi ch is bounded by an inner chanber wall
and conprising a piston neans in said chanber to be
the Sl tiicktness 2P tHoVribhiagriel abstiatidlly bigcer chmmtier wakl thickihess of the
| east between a first |ongitudinal position and a
chametond | ongi t udi nal position of the chanber, said
chanber having cross-sections of different
cross-sectional areas and different circunferentia
11. | engy pstoatchahdef tardbinatich ceemisihg angotgatk cteimber which is bounded by
positjons, and at |east. substantially .continuoysly .
an gnex ghampercWalbsandh COMBHEINE  BROMaAtFals i gderhambesjto be sealingly

moa®9diival ol ﬁﬁcﬁ"cﬂﬁ%ﬁtﬁa@% 1QRObLUAERNE! fiRPIbdiARRal position and a
between the first and second | ongitudinal positions,

secdnidelongvsdingepdsitoomabf tiar elzansired, sdid confberationi aigagiepgt migid surface,

at said second | ongitudi.nal it bei | | .
whep, i GORPING; Gk CoRBLER Grtiron rBY, P SYVEIRR 4F A figmber, said piston

rod 567488 By alguidhd mlehfiSdonhdied foudk @), position, said
pi ston” neans can change di nensi ons thereby providing
whérein di f f erent cross WO 2008/ 025391 1 7

saidPg(L:chliiEgP %noe%?lé gonffgxlsa%le relatively to the cap.

12. A piston-chamber combination comprising an elongate chamber which is bounded by
an inner chamber wall, and comprising a piston means in said chamber to be sealingly
movable relative to said chamber wall at least between a first longitudinal position and a
second longitudinal position of the chamber,

said chamber having cross-sections of different cross-sectional areas and different
circumferential lengths at the first and second longitudinal positions, and at least substantially
continuously differing cross-sectional areas and circumferential lengths at intermediate
longitudinal positions between the first and second longitudinal positions, the cross-sectional
area and circumferential length at said second longitudinal position being smaller than the
cross-sectional area and circumferential length at said first longitudinal position,

said piston means can change dimensions thereby providing for different cross-
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sectional areas and circunferential |engths of the

pi ston neans adapting the sane to said different
weerws®2secrti onal areas and di fifferent circunf er RGI/ER2007/005054

| engt hs of the chanber during the relative novenents

of the piston neans between the first and second

i.pal S [

sect|JRE et aRE c EBRIGrbART 1etdth O REn’ MEFLTRGPAAE the same to said
diff&rentiroqt deotioriad a&ﬁga@}i diffezent Icgcmin&usm‘nab kngthetoé itled chagdied during the

gui ding neans i s novabl e relatlv Ly, togﬁpe ca A
relawesmwe@ﬁmrth%awm@@m WA theifirgt %qcaﬁﬁéwlmdmal positions

throfBRORE fn it For gauaﬁqupo%onggfae chifigr, chamber wal I,
and conprising a piston nmeans i n sald chanber to be

sealsaid@oynbimmioals engaglmgta ngdtsorfs®, d chanmber wal |l at

| east between a first |ongitudinal position and a
wheggiiond | ongi t udi nal position of the chanber, said
said PHIRE Incl 1s Mo GHRSRIAGEN 19 R% @b, di T er ent

0SS~ sectlo nal areas and equal circunferentia
lengths at the first and second | ongitudina

ositions, .an I t bstanti al | 15 i
13. 57 PRGBS G Pinatian Came e UngA SHAGT sk DY s bounded by

an nﬁ&g %;ltﬂa?n@ctr Wil S5 %ﬁfvﬁmhg NObisti BRhnP 9P ishidOAMnRE WE St sealingly

irst and second fongrtudi nal positions, the
moebleselabet toovaal chamlea waltl at lqasubdtereenai fist langifutinal position and a

i.d secon n 05|t|on bei ng smal |l er than
se“?ﬁé°“$?ﬂ@§‘§8%??%ﬂ§ ﬁ@g 4nd circunferential length
at  saiddchdrhisdr hAmes tcbtﬂs’s@@étldﬁgscbﬂ H@ferers adrBssPiestiomnl Catdas and equal
change di nensi ons thereby provid Qﬁ for different

circemisentind danigthsait thezlﬁrsmréb%r;cmﬁﬂloegﬁ el ositions|and @h lpapissubstantially
Conté]?lb()élgl%’ ggi }%c%n g{joeslg tse':crt]i%n}ﬂh e%?ﬁdt &r&i’}hfé e%tla %gqiﬁs at intermediate

areas an I‘CU erent

longi®idgiah pogfiondisetebanthe fﬁrﬁlﬁdd%cérhielohglhlﬂimal Gposm@big e toss-sectional
of the piston neans between the first and second

area| mﬂgcmmmﬁqeﬂntlplobmgﬁhoﬁssae% pesqh longiiuginah pesifaribging smaller than the
cross se otnl#jé ncP & §éu‘iﬁfgﬂr§m&f leﬁ%ﬁ af ?s'i lon%@h%al posm

15h engag ari erel n said

g UI @bialgplmbanc‘anl Ghaﬁgcv alkixhemi(ﬁisambﬁeby yprbﬂdidgefo@ aijffeﬂaﬂt css-sectional
pi st on- chanber, conbi ati on, according to clains 1]

areag ranglacirougpfereatisl lsoethaid Gainiiey adwrie Benismmesion §alé different cross-
B SR R B BB SO0 Bl g o riv
moveinehs, of thi giidm mMAkh BE8/e62 HROfirst afd E@Bh&%ﬁg)mdﬁ&!i @6§itlons through
said intermediate longitudinal positions of the chamber,

said combination engaging a rigid surface,
wherein

said guiding means is movable relatively to the cap.

14. A piston-chamber combiation, according to claims 11, 12 or 13,
wherein

said guiding means comprising a convex guiding surface with the piston rod.

15 A piston-chamber combination, according to claims 11, 12 or 13,

wherein
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the piston is rounded off at the connection with the
wal | of the chanber 16. A piston-chanber conbinati on,

W@ewsepy to clainms 11, 12 orgl3, wherein 5 PGBEP2007/005054
connection of the piston rod to the piston is
flexible. 17. A piston-chanber conbi nati on, according
to clainms 1 or. 3 wherein said portions qf the

the RiSioahis rarayhafat B SomFgoncn DR OB nos of
said portions which is 10 different from 180. 18. A
handl e according to claim1, 2 or 3, wherein said

16. angl 4 pistorachpishee cpsbipench, @otading o tlheng bhtl2erdgi s of
saj d piston-chanber 15 conbination is different from

whefg 19 A handl e according to claim1, 2 or 3,

the YE1EBlidh SEthe pRARG Bditd R i8NS F&MRE! Sing the centre
axi s of said piston-chanber conbination 20 is

different from 180. 22. A handle according to claim

18, . wherei,n additipnal.ly the,angle in | ane
17. Goméh OGP P Btse st GraBR R irt: B ebnber 25
wh&eibi nation is different from180. 21. A handle
~according to claim19, wherein additionally the angle
saidj pertzons|od the haedlsarali kavk an angle beswigen e gaatee lgfes 9hpaid portions which is

Pl St.on- er 30 conbination is different from 180.
dﬁ‘%%?“%‘ﬂg?@fg according to clains 1, 2, 3, wherein WD

2008/ 025391 19 PCT/ EP2007/ 005054 the handle is
turnabl e around the centre axis of the piston-chanber
18. conth hardleaccopding 1 ¢lawmell 2 &cbording to claim1, 2 , 3

whe%in”' where each portion of the handle has a centre
poi'nt where the force of the hand of the user is
congaidt anglesiel,a flandyigdndicular to the centre axis of said piston-chamber

combination is different from 180°.

19. A handle according to claim 1, 2 or 3,
wherein

said angle in a plane comprising the centre axis of said piston-chamber combination

is different from 180°.

22. A handle according to claim 18,
wherein
additionally the angle in a plane comprising the centre axis of said piston-chamber

combination is different from 180°.

21. A handle according to claim 19,
wherein
additionally the angle in a plane perpendicular the centre axis of said piston-chamber

combination is different from 180°.

23. A handle according to claims 1, 2, 3,

wherein
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the line which is drawn fromone centre of a portion
to the other is cutting the centre axis of the
Wee@sorssghamber combi nation. 24 A pi st on- chanR&r/EP2007/005054
conbi nation conprising an el ongate chanber which is
bounded by an 10 inner chanber wall, and conprising a
piston in said chanber to be seali novabl e o
Poi a7 DRI tamble arddRe SENE s 4l dhdeBbriemibencombination.
first longitudinal position and a second | ongitudina
posi tion of the chanber, said chanber having
23. cAdmadleectirdimg totlagnflf @r, drir 1@y where sedt panan ohthedwndladas a centre

SRR A B

whetestantially 15 continuously differing
cross-sectional areas and circunferential |engths at
i nt eherbud whishlis dgivnu@om aine pogia dfarporiien tetba othise ifquitténg the centre

. and, second,l ongi tudi.nal positions, the cross-sectiona
ax‘sa‘i}g}éegﬁﬁ’néﬁl\aﬁ\?ﬁ’f%% ?técfrpl ength at said second
| ongi tudi nal position being smaller than the

cross-sectional area and circunferential length at,
24. sAipdstpn-cambeyregmbifeitioalcopesisng on claghe ohraben whkeihis bounded by an
. canh_change, di nensi ons ther r-ovi di rdiff .
A e L A

to s8id dhagbpt $ialimt N@eNbetd@aphifiigr Tohginskne positidaiald a second longitudinal
different cross-sectional areas and different
posigiop of tHeeghapbeal | engt hs of the chanber during the

rel as%id\écgrl(fﬁgove? 'ﬂ%{)&g &Bsst-srégti&{s%f)@if &?%r&@lsﬁft%at] Qleeas 3nd different

firs econd Pongitudi nal poSitions through sali
circhfife@ented ilaigehs| 20 g firgtlambdecomd longdidingfposiens, atdtae feast substantially
said conmbination is engaging a rigid surface, 25 i X
contippusiyn dffaing, spass-sectional” @prapiaiyd iCHc‘flﬁérff%ﬁbilt:%bﬁaat intermediate
longafi pOXtiGhe bGeAMAEIR: dit JOMTPRERUAHA bRINRY he cross-sectional
areal il sircudkferenBibl leAgihi st cid sérant) dongioxtidiah pbsition deogy shhalder than the
rei.n the for on the

to claim?24, 30 wh C he handl e. .
crosgfF el Hee aeq W@évnvaklﬁ?gta g iy b%kgétaﬂwéﬁpq%f%s

SUCRA RS pisfdnl Heh@Nean @Qa:%@o&/n%%%ﬁ; tBQeby providing for different cross-

PCT/ EP2807/ 005054 26. punp for punping a fluid, the

sectjpunap aresand siggmferertial dedgthaof the pstor dieany adapting thé same to said

diff%r?xggfﬁrgsesgggg(%r;]ag Iz}?elaglfiﬁ ggfelr acgrﬁgl%geré?n%{é? ?egxlg%% lﬂtf El‘ia'e E)lllasrrtltg)err] during the
relaBid FRNEReARITARE ktdPOmehs Sdinahittheamd: SRITRICLAH Méhgdtudinal positions
valve means, and 5 - a fluid exit connected to the
throopla sdid intermediate longitudinal positions of the chamber,
said combination is engaging a rigid surface,
wherein

the shape of the chamber in the longitudinal direction of the chamber is formed in such a way,

that the force on the handle remains constant during the stroke.

25. A piston chamber combination according to claim 24,
wherein

the force on the handle during the stroke may vary, due to superseeded forces such as

frictions.
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27. A punp according to claim26, wherein the engagi ng
nmeans have an outer position where the piston is at

Wao h@sH2338t | ongi t udi nal positipgn of the chanbePCT/BPIIOEHINS054
i nner position where the piston is at the second
| ongi tudi nal position of the chanber. 10 28. A punp
accordln to claim erei n _the.engagi ng neans have

26. an &IP@P SYSRUTRIAS aiﬁ’g}"é SRERFUPBISTE At the second
- |0n9‘c‘o%1ﬁkﬁ‘fon&@§drﬁin%ﬁo@.ﬁy bhhe phabEhg cRlfs,an i nner

position where the piston is at the first
- | ongheansforaingpgiag theariston fiomea perdieeutside tirochambshock

- g]? S%lr qlﬂ,gntiar}{():s cggne%ted m(-): g}he (g}amr :%rbdg g‘omnprlstn{geé Uzgv% 816‘:'111[19/ and

- fromuidesit thfecRudlts titbechah®et hanber , mhereln t he
engagi ng nmeans have an outer position where the piston

|s at the first Iongltudlnal position of the chanber,

s e c o} g uﬁlng 2 %E? ttol C?%gls ‘io ntrhglot@lé %Bg%lhi H%&n Es Srperer P osition

whed€ @ flisto@ it Qh@lﬁmtﬂenglfuﬂiﬁﬂQfOSMOﬁmﬂ thé rijarabérl, undl an inner position
entrance connected to the chanmber and conprising a
whepeithgeistemisst tipsecondsiopgitudipd popidipn Qég’ﬁﬁéﬁgge& o claim
29 or 30, further conprising a fluid exit
connected to the chanber and conprising a valve nmeans.
28. 32. M\pahpciccaldarrbalaiac2®vehdrgint the anyagifig aleanstbav2%nt @uter position

31, wherein the chanmber and the  piston forman at . ..
where thepigiapds ainthe 4p9apds| seagleahr@éwwoeeﬁ&q %haﬂg;e ﬁbﬁndmner position
whe%{:ﬁlefdléfb isDe FirsCR ?ﬁﬁ%oﬂﬁ% oﬁ” dhsben noves from

to the sec |tu positions of the
30 chanber. 33. A shock absorber accordlng to any of

clai s , further conprising means for biasing
29t he %F%chﬁ%%ﬁ&fmntm@% rst |ongitudinal position of

t he chgiielion\WA80%/ tQ%ﬁ?%ﬂ-clgﬁnm 122007/ 005054  34.

An actuator conprising: - a conbination according to
- any mdane|fai mgagln@tmsplsmﬁmf@rpoelngagnumdq He plnambm wherein the

eng;gr«\{l)én gfajbagq a@'telfq%nmlﬁel%f;)rsﬁ){s 10f1 e&%ﬂﬁt?é??m? I a&rtlaegflrstt zongltudmal position of

the &ia%?de@ca%dtah%ﬁéri%ﬁﬂoﬂ QiHaReRe plshs ik laf e sadtthdllbezifRGRN Gosition.
I ongi t'udi nal positions of the chamber. 35. An actuator

according to claim 34, further conprising a fluid

ent \r@ n%@glg O1ba6H tere %céc?rdmgh o cli]alnt)%@ ?ulghe? o%ﬂ)rﬂlﬁlg a” fluid entrance

0-val
connected to the chamber and comprising a valve means.

31. A shock absorber according to claim 29 or 30, further comprising a fluid exit

connected to the chamber and comprising a valve means.

32. A shock absorber according to any of claims 29 to 31, 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.

33. A shock absorber according to any of claims 29 to 31, further comprising means for

biasing the piston toward the first longitudinal position of the chamber.
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10 36. An actuator according to claim 34 or 35,
further conprising a fluid exit connected to the

W@ b@sozy39and conpri sing a val nmeans. 37. An BCT/BRL00T/005054
according to any of clainms 34 to 36, further
conprising nmeans for 15 biasing the piston toward the
first or second | ongitudinal position of the chanber.
38. An actuator according to any of clainms 34 to 37,

wher i ng means conprise neans for
34, Whergi i, haRgke | nd npri-s s
|ntrodué?ng pr ssurised fluid into the chanber. 20 39.
- An actonsimaticacccordinggotaay afiylamis Ltee2iys 34 to 37,
wherein the intro u0|n ans are ada

t 0
- j nt MBEARS LOrENERHRE qIBF Om YPOoLUhOYs! E;gl?oqthaﬂjé’e’ér
i esrﬁtl:ans M QerbB&ifd ﬂﬂnieﬁlto MR EhaB&T i1 Rddr6 daglacatRs BiISteon between

further conprises neans for conbusting the conbusti
the fitstihod théGecohd langitislimal pagtorsdifribe ¢tlonzghey. of cl ai ns 34

to 37, further conprising a crank adapted to 25

translate the translation of the piston into a

35. 1 Ot 3 BGtubr hERrdih@RK claif 34, further comprising a fluid entrance connected to

the chamber and comprising a valve means.

36. An actuator according to claim 34 or 35, further comprising a fluid exit connected to

the chamber and comprising a valve means.

37. An actuator according to any of claims 34 to 36, further comprising means for

biasing the piston toward the first or second longitudinal position of the chamber.

38. An actuator according to any of claims 34 to 37, wherein the introducing means

comprise means for introducing pressurised fluid into the chamber.

39. An actuator according to any of claims 34 to 37, 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.

40.  An actuator according to any of claims 34 to 37, further comprising a crank adapted to

translate the translation of the piston into a rotation of the crank.



