WO 2011/ 000578PCT/ EP2010/ 004024 Measuring and Readi ng the Size of a
Paranmeter of a Renotely Positioned Detrice, TECHNI CAL FIELD A

sensor - r exdeniigondssnat i on, neasuring the size of a pararer@aP2ab/osdodevi ce,
5t he conbi nati on conprising a neasuring space, in which the size of said
paraneter is to be neasured, said sensor is renotely positioned from said
space, a sal.d it . id space and
sai d meaerljrl ng gnécﬂggagld Stg%%%g%wPg&ﬁlg&e(rjg?iggaﬁlgte%f?étgﬁgﬁPe?fc;%ma i n which
the size of said physics paraneter is to be neasured. 10 BACKGROUND OF THE
| NVENTI ON This invention was initiated with solutions for the

pr obl em HEGNIGARFRELR, gononi cal |y the reading of a paraneter such as
pressure t i ston chanber
Comi nat (orersG B8 hibigich, iy diRRAR ARFLALLON Sl T oned S0
far a@nvay the edsmblhlatlmrs esmpiisiag asheasaring) epaceciiswhich hia siza of ghidyuedireter is to be
biniculars to 15 enable a normal readi ng, As na user mAII use such vi ew
enhancer gneaﬁ*arﬁgl e ST 1@&9@@?%@@8%@%fr@ﬁhﬁfﬁﬁé@a% t3Rdasaim SeRor ys closely
rotatabl : f t

Gauge.  TROTFLRGEL 8L rAdER S0 sp i s Tl Mae PRt S ek hE RFERAUER.
and is se>tf t}haetlimemwmehphﬂmmgf saibphysits pitaaretafit ®rbd meassregdasi er t o assess on
a distance of the difference in position of both pointers. The problemis,
that end pressures of tyres normally differ fromeach 20other, and that the
poi nter  EEERGROWRDSEE THIDNVENENRYY time before starting the punping.
This Is uncomfortable. The reason tor all this, is that the pressure of a
tyre in nost cUhiennvguiops was lina'sistad ewithneolmtionsc dbt ythen ptdbdermosé offtimizmng
punp. Thi s prohi nsnltt of . the pneumatic information fromthe
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that there is a check val ve between the punp cyl |ndlp and the hose,
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pressure gauge. The first mentioned pointer is pointing at the desired end pressure, and is set

before the pumping session. Thereafter it is easier to assess on a distance of the difference in
position of both pointers. The problem is, that end pressures of tyres normally differ from each
20  other, and that the pointer needs to be set, mostly every time before starting the pumping. This is
uncomfortable.
The reason for all this, is that the pressure of a tyre in most current pumps is measured
pneumatically in the hose of the pump. This prohibits the transmittal of the pneumatic
information from the hose of the pump to another part of the piston-chamber combination,
25 normally the chamber, closest to the user of the pump, due to the fact that there is a check valve
between the pump cylinder and the hose, at least in high pressure pumps.
A common used solution is using a wireless (= by means of electromagnetic waves)
transmission for this transmittal. It normally however means the use of electronic parts, and
specifically batteries or another electric source. This is expensive, ressources demanding and

30  change of batteries is uneasy to handle by a common user.

OBJECT OF THE INVENTION

The object is to provide solutions for measuring a parameter, in the case that the device
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havi ng an el ectri cal sohrce odn%ﬂ% Jlséerent places. Better solutions mist
be provi degdativdly affected by the harsh climate of the inside of the pump, and if not, the solution would
be expensive.
Another obvious solution would be to use contacts which glide over each other during the
20  stroke, where e.g. a contact rail would be connected to one of the moving parts, while a contact
(flexible strip, or a springforce operated contact) would slide on said rail, and be connected to
the other part. Not a very reliable solution in a harsh climate inside a pump. And, used in a floor
pump, this would possibly prohibit the handle to rotate enough for being comfortable to pump
with. This solution would be expensive as well, and not very reliable.
25  An obvious wireless solution is to measure e.g. the pressure in the hose of a pump, and transmit
the information wireless to a receiver on the piston rod, and have a reading on a gauge on top’of
a handle which is operated by the user. Even this solution seems to be reliable, this solution is
expensive, only already by having an electrical source on two different places.
Better solutions must be provided. '
30
The key to this invention is the fact that the space of the tyre to be inflated, is in direct contact
with the space in the pump under the piston, during overpressure or just before balance of

pressure of the pump in relation to the pressure in the tyre. That means that the size of the
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dead space of the piston pump. In current low pressure puﬁ1ps is no check valve present, and no
20  pressure measuring is normally used.
The pressure in the hose may than be representative for the pressure in the tyre, because the tyre
valve closes when there is pressure equivalency between the space in the hose, and the space of
the tyre. This happens in current pumps, when the piston has reached its end point after a pump
stroke, and is starting to return, thus when the overpressure in the chamber drops. The reason is,
25  that the check valve between the cylinder (chamber) and the hose is closing as well at this point
of time.
The pressure in the measuring space of the chamber, between the piston and said check valve,
may than also be representative for the tyre pressure as well, when the piston is about to return
for a new stroke — it is measuring then the maximum size of the pressure for the last stroke. This
30  opens a solution where the tyre pressure / temperature may be measured at the end of the piston
(rod) which is adjacent the space between the piston and a check valve. Thus may a sensor

(measuring means) and a reading means be placed on one of the parts, e.g. on the piston (rod) in

a piston pump e.g. for tyre inflation.The sensor may be positioned on the piston rod, and best at
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25  Measuring in the enclosed space is only representing the size of the parameter of the device

when there is direct communication possible between the sensor and the device. When during a
part of the time communication is not possible, e.g. during the return stroke of a piston pump,
the size of the parameter needs to be simulated. This may be done by a sensor positioned in the
measuring space. The simulation needs to be done electronically, e.g. by a chip or a computer.
30  The position of the piston rod may be the basis for the simulation of the size of the parameter of

the device. The reading may be analog or digital.

Direct measuring in the measuring space may give fluctuations of the size of the parameter, as
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30  combination and the hose in case of a pump for tyre inflation), and an oulet channel or a n outlet
channel. The inlet check valve may preferably be identical with the valve between the
combination and the hose, so that opening and closing happen simultaneously.

When the requested pressure has been reached, will the movement of the piston stop, and will
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tyre pressure. Wen the desired (tyre) pressure has been reached during

punpi ng, HBIAPYNHSWY Prepangip butiem Extcdeping Bmnensursimenace sefoee thefiummesessioys e)
and the e | i N .1 0 at nospheric pressure,
said val \%@83\)/&%%&%[5@ﬁ,%gghﬁggagéﬂppgggeggggf%mtbhg%%%l%sed measuri ng space
becones equahplecauddmmsp hchanigul essganenttfor 9 bedet 8ingulathgs of bhee (tytd) gire@ure
manomet er nounted on toE of the handl e of thew?g‘ ston 30 rod of a piston
punp! © i s WHBgithgratwa stgke BRY berthateot agroutlsiradvapstrvechihssnglgsedierairing spacen ot
nessary f.an hdgeYsithn ts?)aﬁé? Heane)is %B{i&gh% ngﬁﬁkgoﬁseéﬂ%]ﬁﬂeﬁk enfid? the piston
manonet er, in order Eorobtai h sai d i nfornmati on 'about the current (tyPe)

pr essur e.rodmndmatio pestenis coamurieatinglwieh the reavigesdemtaswayg spadeleatd théencdsiairgz on
the side of the pi St?ne’l{hOd' WO 2011/ 0Q0578PCT/ EP2010/ Q 4(%4 7. may be so

| ong t hatSPE¥fe 'SPSTRE b diicrtamper oL rasgn gommumiEHag vyt tsFnglosed giegayie
the bearipg.Qf shhfeithat Mt bORe pREARYSARSAHEWN ARULOZuMhE BpLBCTHIOLAMIes
thus irrespective the position of the pistonTod in the bearing. Wen this
woul 2D notthisewhére thapegssurt imathe bancprssd indasutitiga spaaeisoequiabtit thé préssumbion éhe

nmenti oned spaces are closed.in a certai osition of .th iston rod - 5
e TR gace sehosaarite paehre Sakeln s aless sl RO ibts at e
hi gher PrgEsieM FS tfohﬁé‘ hblﬁ'sf”ilﬁg Q@. A Bl‘?diﬁg 'fi@,%ﬁﬁyeérﬁibte thhi $e MW eRRnPEStHE l}b%t&{‘ﬂ)d_t be
movenent of the piston rod, and thus of the novenent of the valves. Said

val ve ar rsavgesentromabeibg clesed, @i bdgomayopehand e wirsawpll deoteldyed. Bhysarwhile
act uat or, shocktﬁbs rber or niot%g. 10The tyre gre§s re @'i Iatiotq 1i n lihe
encl osed PHERAUPi Ny Y pat@ Ut Ry RET S en S 7 ok St ‘Cg}égfso‘ﬁoi gheh one
examms e, tie Clhd @adidjz sBows MRl @rrehn 8@ pFadur& eWat e, deitéll (IPIey pfBERE BXs been
simul ati ons. These sinul ati ons may of course be done by a conputer program

or a progdeashneduriaz pwmpgle, the punp Mall lberfbisconecciad Bemahe spasel tetbeviaflgted (tyirdi | e

B N 1

costly i ngpeal hid itk PresélivieCin iy endedd MakauangNpace bBeomdshaguadftoaatidogplierfzunp
fFor pressure. It is now e.g. possible, that a manometer mounted on top of the handle of the piston
30  rod of a piston pump, is showing the current (tyre) pressure while pumping, while it is not
nessary for the user to constantly monitoring the reading of said manometer, in order to obtain

said information about the current (tyre) pressure.

An improvement for the valve arrangement may be that the ducts on the side of the piston rod



inflation purposes. During operations nmay a deviation of e.g. the pressure
/| tenperature of the device happen in relation to the reading in the

encl osed weasurdonggsspace. This may e.g. be the case wherctrhep@oiossodynam c
friction in the check val ve between the 20 neasuring space and the hose of
a punp, due to a too big velocity of the piston during the punping stroke.
This neans, that the value read is higher than the_ actual pressure in the
tyre. |t HaybHEo l9sithpbtharpagesibshing the¥elkesandvbe housingy— an erdiwifroelsthebearing
which is - | I I Y j: O

the. purm e P A R B R o S AR R B o
sol uti on ths pistdmatodtih eheblemmring gWaien thie wousd oot beahle odsef henay2ie possipldréhat snchr a

fitting with the piston rod suspension or with the piston itself to the
wal | of thedh @ﬁélaﬁoébqvet RERUIOEHESPRTRTATG SIOEH 1Y AcCHiiale POREOM & therRIstors sl

than de qﬂﬂ&qnetnfeef&@'\awe%ywomirséhlﬁhvaqﬁ &r@%smie@ng@eﬂ s?el@%,fﬂi r $ftsCure IRGK
val ve of the % 0

punp. Anot her deviation ma cur when the check val ve between
t he punp thatcbfitheatnosphdrs ~vibisymadde dbdtfuetieg thef movandne of thegpistoheok, andlthres of
t he encl osed neasuring space. However, having experienced thatin
exper i rrer’r'f’%‘,mt"ﬁ“é‘e@é\fiﬂgq Yfgﬁeswas a structual one, which could be solved by an

adapt at i 6} P{all/d %rﬁ?g%h%n?fnag e KE&RARR an] MStypEETE {)_ﬁiﬁ&lofoi‘ 9 phRpNEGERS A Hodlor
the renote neasurenent of the tyre tenperature. Still bes? woul d be to have
i dent i calabstrbekorvadtoes, both WD 2011/ 000578PCT/ EP2010/ 004024 8 for the

punmp, and .t he encl osed .neasuri.ng, spage. The .above nentioned exanples.aof a
Pl oo O purrsie Bsmprng ok n® BaSissmeprale s Thhy i olRLe Befe

al so be ysq6n a8 £ RRIMKENHEL §€\GuReSsiAPR. STHeHAhANSe WBEE dnlienivkd & ofifplex
S5paraneters have to be neasured, e.g. nucleair particles. In case of e.g. a

cont ai nersifielatiensopEhespi $mptationpemgy | ofi peBYe Aecoenrti My & oCERIPULAr7 PICRTAMWAT ¢h
uoes SRR nel PRGSO RS TBh SR LB R8T,
space adj\aseRtwHilienspaeaohebN@esletthiealbddbgionitalldThis GheChe d@levia MadhvBlger f
an electic gauge is used. In case of a pneunatic gauge (= manopeter), the
pi stth r dadragrecessy iBstaliptions ‘@h@hdg@an?ﬁéla@aw%@n%epég@ t(hAt Bf at fhpprciriang dor
CO”binathgﬁmﬁQﬂRﬁﬁ&kEQ an el ongate chanber which is bounded by an inner
During operations may a deviation of e.g. the pressure / temperature of the device happen in
relation to the reading in the enclosed measuring space.
This may e.g. be the case when there is dynamic friction in the check valve between the
20  measuring space and the hose of a pump, due to a too big velocity of the piston during the
pumping stroke. This means, that the value read is higher than the actual pressure in the tyre.
It may be avoided by using a check valve having a flow possibility which is under all
circumstances big enough, for both the check valve of the pump and the inlet check valve of
the enclosed measuring space. Another solution is, that the bearing of the piston rod of the
25  pump has such a fitting with the piston rod suspension or with the piston itself to the wall of

the chamber, that a maximum velocity can be defined. This should than be under the velocity,

which gives a certain maximum flow said check valve of the pump.

Another deviation may occur when the check valve between the pump and the hose is very
30  different from the inlet check valve of the enclosed measuring space. However, having
experienced thatin experiments, the deviation was a structual one, which could be solved by
an adaptation of the scale of the reader. This seems also to be necessary for the remote

measurement of the tyre temperature. Still best would be to have identical check valves, both



chanber wall and conprising a piston neans in said chanber to be sealingly
novable 15 relative to said chanber at |east between first and second

| ongi t udiwelop@mvizsons of said chanber, said chanber hapchrgres10H6403£Ct I ONS
of different cross-sectional areas atsthe first and second | ongitudi nal

posi tions of said chanber and at |east substantially continuously differing
cross-sectional areas at internediate | ongitudi nal positions between the
first andos@e/yEp andghe erplossd ME3SHEILMECE her eof , the cross-sectional area
at the first longitudinal position being 20l arger than the cross-sectional
area at the second | ongitudinal position, said piston neans bei ng designed
t o adapt THesaHolve amshtioatd exaaplesgf adkos ptmpsfar guohipirfgetyeast are raos sxangmtl¢ ool ,

areas of said chanber during the relatjv ement s ,of. said piston neans
oo b A STOROREL AR wsarar St kg S R Phe S S auhal
POSI t 0Nl bl HGERIE heRdidaudigNlci@ASiarqe, of sai d chamber, wherein the

pi ston conprises an elastically 25 deformabl e contai ner conprising a
defornmabl e material. Said piston nmeans may be conprising an encl osed space

icati ith the def bl t ai . | l.osed
oy have 1 i esha OB CrTHERS e WE I aeTSaey tarkl T ey PR aSRE
This may he.Nesed Sphde, WHERNBRYIIN GpRe RS el fefetdbinpokitibhied b¥hih@ thO ¥mtioss de

the encl osed space, i f the encl osed space is relatively small, |ike the'
si t uat i orméasuiimg apdckowstativartp tho measuring3pied (the ispare apmscry the ippere bethveethe

size, of this pistagn e is th of t.he chanber,. A piston-chanber
conbl atipdﬁo%glﬁgff&W&éggﬁvél\'@nglﬁpéjegh%%uéﬁ XWedh is bounded by an i nner
chamber vl das@Rf aCpmiiagit Mhuge P+ Shdmieter)s ahdl pBam RN mbp dompsieiaki thgleyiclosed

movabl e rel ative to said chanber wall at |east between a first |ongitudinal
posi ti on ragrduangsHeend WO 2011/ 000578PCT/ EP2010/ 004024 9 | ongi t udi nal

position pf.the .chanb I i - - 110 i

O oss- sedt PBIAr AL S Halich EORRThs NEYRE LRI REIPRDohadd & f ik
and secontham®sgwalldariatoppsiihg @npistoantheats lreadd subsbanta at |syaloghy imoabsd y
different cross-sectional areas and circunferential |engths at inter rf’nadl ate
| ongl ® uditalafivp deiseid Rarmar i elatt ety eans firsh dstscentt longifuding| Paeffipay of said
posi ti Onschaltn[lﬂgr GLiASRhambEt ﬁa%ﬂ?éocﬁgs@?ecﬁ & di LB deRlioh 2 RS aPtheSRsPand
second | ongitudinal position eing snaller than the cross-sectional area
and ci r cust@idelohgialdiha positiond oSaidcanttet ahdagdedst sabséintipldg contomousigidiferinat on
conprising a which is elastically defor | e thereb rovi di for

differ entcr‘ésrsc%%t-‘%&ﬁr??ﬁa‘?t Qf@g@dém?%}g}tg@,%ﬂbpgﬂfl?%ﬁ %th‘f‘?ﬁ? ng gt?mt RRd seeeh
adapt i ng IB%IM{E‘? fﬁ)@iti@ﬁ’é fheftiof f BE @ SEQRRaSHES hOMR! fird 18ASIt@1chl PobiidhaRing
circunferenti al 0 I'engths of the chanber during the relative novenents of
t he 20 st dargbethae éire d¢rhss-fectisital ared as theonebniddorditudiiahpdsipeasi t i ons t hr ough sai d
i ntermedi ate | ongi tudi nal pgsitiqns of the chapber, nerei n the pi,st. iS
produced ¥ RS BEHSo TS g‘i’?—‘_ e?etooqda%gs%rgﬁ‘?‘g?ﬂgrse? & HEast F%§§gf$&gre§hd
undef or "ngﬁt—s%F@oﬁa'P%&%’fof' Qid'Bhdiodr Nfar g’ G %ﬁfi_@@}rﬁ(ﬁ)enieﬁﬁ%f?sa@& pisiéh Rleahon

is approximately equivalent to the circunterentia ength of said chanber
at sai d seennde firsGldngitgdinaldpasitionptisoughosyid titerroeshata i lpegitudaiah gosixioas da ithe
fromits production size in a direction transversally with respect .to the

| ongt t udi Bt anRRHGH Br Eoib oF RARULETDRL: BB D1 BIVAE PO aDedly o
the 6 st QREIMLPM NenRERAUEShBIsifg 28 ddiciele dHAbNA. L9Ad T Shdh YRaHDVARPNES
of the piston fromsaid second I'ongitudinal position to said first

| ongi t udiavalprpposy 41 enclosgdisgaqsi smamumieating Wiy theedeformatils conjaiaer @ayelopel the

onel osed SPRSET R 4, Rt A VR e T o UG e SHOHCREE Ay of Tfraavte

constant gk WK seheRedshsy GhahSVing § nfeab@id Adhh@roraf wirk 066m Sa%dd aRSendidséd
and without a constant circunferential |ength. 25The circunpherential size

of this pipsearif thepenciasgd spacetiarelaivalsmahaliethesifuptien sng|q Baer pump for tyre
circ herenti al.sSize. |ln ¢ ol I C | to claim1l
AP oGl 1 PR s gl R RS AP
A piston-chamber combination comprising an elongate chamber which is bounded by an
inner chamber wall and comprising a piston in said chamber to be sealingly movable

relative to said chamber wall at least between a first longitudinal position and a second



encl osed space 42 (Figs. 3A-C) is necessary, nor the inflation nipple 43
(Figs. 3A-C). The 30encl osed space may be used then as channel 52 (Figs.
3A-C) or we wnlmwbs7ghannel for the neasuring space. The ebhear2vdlovd243
should than be put in a reversed posibion: please see Fig. 9. WO

2011/ 000578PCT/ EP2010/ 004024 10 positioned in relation to the device of
whi ch a paraneter needs to be neasured, such as_ p s, actuators, shock

2bsor ber SORHIKEab PESITR Of Ao TS AAE HOMEET a5 GPEY HBIGI P iss 6ress:
the appligalddNareay dHUitrebdlf diRGFREIATAIPAINS S AhE SSP afla RBPhd WfnRfang
€ punp conprising: ~a conbinatlio i ng the a

a fluid, _ at | accor to any o ove
aspects, posiiens, fagd endegt nghbshaatipilyst@ntihialya diffeient aTossidesiioalt breas and
chanber, a fluid entrance connected to the chamber and conprising a

val ve nedisumérenta-langthspt inssamedizsn hengitidinabPesidonshbitiyesn thenBrst pdnterem!
al so gel %rg%sltutdﬂxaﬁg)ogﬁi{oﬂgt e &%gpéécﬁbﬁlﬂ: aref an@ fcﬂﬁ{fér%ﬂtiﬁcfeﬂgn@l' ROs4if RBYndf
t he conbination aspects,” means for engaging the piston froma position
out si de tibsyicidand @ositidn eingasisalfen rthamtheodtoss-segtidraliatea midcirtieniehanmiak tength
order to displace the piston between the first and the second Io%t udi nal

posi t i ongf said first lopgdudinal, BRKiionaipict BIf SCUMRIIFRLA VAR Ha AEEN AU HELP @YD
the chamhgr NG 6QRT BN ditferdiR! YPsdl&M8nal areas and circumferential lengths of the

piston adapting the same to said different cross-sectional areas and different circumferential
10  lengths of the chamber during the relative movements of the piston between the first and
second longitudinal positions through said intermediate longitudinal positions of the
chamber, wherein the piston is produced to have a production-size of the container in the
stress-free and undeformed state thereof in which the circumferential length of the piston is
approximately equivalent to the circumferential length of said chamber at said second
15 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. Said
piston means may be comprising an enclosed space communicating with the deformable

20  container (envelope), the enclosed space has a constant volume.

The enclosed space has also a constant volume when the chamber is a combination of cross-

sections with and without a constant circumferential length.

25  The circumpherential size of this piston type may be that of the chamber on its smallest

circumpherential size.

In case of e.g. a piston type according to claim 1 according to EP 1179140 is used, neither an
enclosed space 42 (Figs. 3A-C) is necessary, nor the inflation nipple 43 (Figs. 3A-C). The
30  enclosed space may be used then as channel 52 (Figs. 3A-C) or as inlet channel for the

measuring space. The check valve 43 should than be put in a reversed position: please see Fig. 9.

The sensor - reader combination may be used in any device where a the sensor is remotely



Also, a fluid exit connected to the chanber and conprising a val ve neans
may be 20provi ded. Additionally, the actuator may conprise neans for

bi asi ng twe 2pizesyst oward the first or second | ongitudi palr/aresiotodons
Finally, the invention relates also tm a shock absorber conprising: 25-a
conbi nati on according to any of the conbination aspects, neans for

engagi ng ptogﬁﬁorqé(ﬁitrlqgla{iBQ e g?le RESicE LPWHhRHLS ﬂ&ﬁtﬂene%ﬁ.@m meé@ﬁ?e'a?gd?ch}a@ %u%nps,

engagi ng ‘neans have an outer position ere the pistonis inits firs

| ongi t udiapahtopy shdckabsorberd oamotarmer positi on where the piston is inits
second | ongi tudi nal position. The absorber may further
conprise a fluid entrance connected to the chanber and 30conprising a valve

means. - R fR Aplildlicds €xit connected to
the chambaf 2384 %ﬁ%‘??‘&mﬁgpi%gﬁ%”%%ﬁ@@ o BPB0101 004024

11 BRy EF DESCRI PTION OF THE DRAWNGS 1In the follow ng, preferred

enbodi ments of the invention wll be descrihed with reference to the..

dr awi ngs. wher i TG INYSNSTAIFE TEIFES LB TrCRANNG: 2 S (iR Pem FuBetsiae)
tenperature gaté%n?d%iati%ﬁ aéccﬁh'fﬁgqglany"bfﬁfe@b&@as?é@té,on rod, where the
measuring point 1s at the end of the channel, (he channel conmmunicating
with in t-he neaseans figr engagieg thet fistoh dnoer a pasitiorodutside therchainher, has been scal ed

up 2:1. A scaled_ up detail is also shqwn. Fi OR shows the conbi nati on of
2 pneurat o pr doQilf EnFanCE FamResedtE BRGRIO, AR IR ANE R eAS pi ot on
rod,jyhere the ;"Bagukit 08nmeiclto ke @anbbe 1 Otransducer at the end of the
pi ston rod, the transducer comrunicating with the neasuring space - the

| ower part of the drawi ng has been scaled up 2:1. A scaled up detail is
al so shown. . Fig. |A Po the top of the piston rod of a floor punp with
an infl at Ilgve&t‘gg3}§9 r%% eﬁ\{gﬁn g?etgzgf’ffoéléﬁmsé%ge nmounted on top of the
handl e, and t he hpidiRiioafactdiingits by of thercaghbiMatibn hépects) ansducer in the
encl osed neasuring space. . .
- means for engaging the piston from a position outside the chamber,
15 - means for introducing fluid into the chamber in order to displace the piston between
the first and the second longitudinal positions.
The actuator may comprise a fluid entrance connected to the chamber and comprising
a valve means.
Also, a fluid exit connected to the chamber and comprising a valve means may be
20  provided.

Additionally, the actuator may comprise means for biasing the piston toward the first

or second longitudinal position.

Finally, the invention relates also to a shock absorber comprising:
25 - a combination according to any of the combination aspects,
- means for engaging the piston from a position outside the chamber, wherein the
engaging means 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.
The absorber may further comprise a fluid entrance connected to the chamber and
30  comprising a valve means.
Also, the absorber may comprise a fluid exit connected to the chamber and

comprising a valve means.



Fig. 1B shows the bottompart of Fig 1A on a scale 2:1. Fig. 2A shows the
top of the piston rod of a floor punp with an inflatable piston and a
pneunmat i cwgaup@onarsnt ed on top of the handl e, an in-bet weemped@dnnmbs Whi ch
ends in the enclosed neasuring space.1120Fi g. 2B shows the bottom part of
Fig 2A on a scale 2:1. Fig. 3A. shows the top of the piston rod of a floor
afl A eumat i ¢ gauge nounted on top of the
HHE od conprising an encl osed nmeasuri ng
space. Fi 1 '[hezf]%lléa Iteﬁ‘:r'reg%%mrﬁ@ﬁst oftthe fivBntioh WA SEX R v@1tl5re¥erer?c§ Ftb éhe 3C
shows the outlet c aR of the encl osed neasuring space of Fig. 3B on a
scal e 6: diawﬁgsgwhaﬁnshows a detail of the outlet channel of Fig. 3C on a

scale of 5:1. Fi t he bot.t of an dvanced fl oor for

Cyre i nfl aiion G SBOChRCORbEagE HoPu TS Partrof RPgrane 2R e
exchanged by an i nprQygtheBA&ARNSHE Pioh?bd, Waferd tA rr%aﬁﬂéingtﬁoﬁﬂ is Atities er@%ﬁﬂﬂ@""s
an inproved sinulation for the tyre pressure of. Fi I n the encl osed

measur i gg spalce wherchanrieh tlnmrélanml@emnmnslatmmwnh@s mqaslgmg@a@hdhglcawr
rove i mul ation of .t Fi g.
2011/ 0005 76PCT] EP2018PB0ATE AT RIS i G kbl & Rrsiled PRASER L 05 velf

2011/ 000578PCT/ EP20167H
shown open. Fi Gjg ORS RAYGs te@ombeaabh bflzgpﬂbfunfahe pRk§E¢ / @Riperafirsihaleian vvnen

the pressure / tenperature is neasured i n the neasuring space of a floor
punp. a wire loom within the piston rod, where the measuring point is at the
10 transducer at the end of the piston rod, the transducer communicating with the
measuring space - the lower part of the drawing has been scaled up 2:1. A
scaled up detail is also shown.
Fig. 1A shows the top of the piston rod of a floor pump with an inflatable piston, with
an electrical gauge mounted on top of the handle, and the bottom of the piston
15 rod with the transducer in the enclosed measuring space.

Fig. 1B shows the bottom part of Fig 1A on a scale 2:1.

Fig. 2A shows the top of the piston rod of a floor pump with an inflatable piston and a
pneumatic gauge mounted on top of the handle, an in-between channel which
ends in the enclosed measuring space. '

20 Fig. 2B shows the bottom part of Fig 2A on a scale 2:1.

Fig. 3A- shows the top of the piston rod of a floor pump with an inflatable piston
and a pneumatic gauge mounted on top of the handle, and the bottom of the
piston rod comprising an enclosed measuring space.

Fig. 3B shows the bottom part of Fig. 3A on a scale 2.5:1.

25 Fig. 3C shows the outlet channel of the enclosed measuring space of Fig. 3B on a scale
6: 1.

Fig. 3D shows a detail of the outlet channel of Fig. 3C on a scale of 5:1.

Fig. 4 shows the bottom of an advanced floor pump for e.g. tyre inflation.

Fig. 5 shows Fig 3B where the part of Fig. 3C has been exchanged by an improved

30 construction for the simulation.

Fig. 6A shows an improved simulation for the tyre pressure of Fig. 5 in the enclosed

measuring space, where the the valve is éhown closed.

Fig. 6B shows an improved simulation of the tyre pressure of Fig. 5 in the enclosed



Fig. 8A shows a section of a pneumatic gauge housing, nounted on a handl e,
where 5the encl osed space is comrunicating with a space outside the gauge
housi ng, woabiimgs7an inlet for the punp, when it is not pposredbmoioes have an
inlet which is directly comuni catingia2wi t h the neasuring space. Fig. 8B
shows a detail of the enclosed (neasuring) space of Fig. 8A. Fig. 9 shows
an i nproved construction of the valv aprangene t of Fig. 6. 10Fig. 10A
shows an scal ed up déqeﬁﬁtfrl%fsf’?%ewggﬁe eé??’%%&ésrfg‘ﬂ‘fmgperfzi g. 9, when it is
closed. Fig. 10BshowshaRs ﬁﬁ%i%@lli&%o‘ﬂﬁ{e@léctr@ﬁictsﬂﬁﬂé(tﬁin“@h@fth@ﬁﬁ:@ﬁﬁ@l of Fig.
9, when it is open. 15 DESCRIPTI OF PREFERRED EMBQODI MENTS Fig. AL
shows a readi ng poi ntterhp@atfe is meaped urthe meajugiag spacy op A ElQreapYrer-pr essur e
gauge housi ng

Shown) | Sai o gt hohern b PE Ahiuh BT RINER mOTRELE] Fhuthd oo

pistan rod 103 is holthowiddskdsgdeaiyimn@fcatind maih J8pucd dutgd@th aegamdubing,
nmeasuri ng channel 107 within tube 113, which nmakes 20 conmunication

possi bl e bet ween t he epallingeaniislepfos shomuanny alige it1ppotpaesiblp do baveanplet whigh iy
channel 108 at the bottom of the 1307 T ing point 108 in the
housi ng 101, at the r#érﬁgt%?oel?&lgﬁlf%ta sgl}lg%ﬁgle%esg[s%ras %{:‘f'room 111. The handl e
2. The suspensifmg. §H%howka depiliofithemsioesd @readilitghspace éf Figh@Asuspensi on 110
of the channel 107 in the top of the piston rod 103. The suspensjon 112 of
the piston. Theigdbe shaws apmmrgvedrngthishien af the Yaiva grraricHeny 9l0F18:0-t he

measyg ed val ue i ifof tht SIPELAMERAAITE Rouskng id 21.

Sai d housi ng 1ﬁé.cl%%oggtsahg%al%%}?%é&élg?t;t}ut a{lwe ec I’Il%g gaug% 122 (nét
shown). Said gauge 12Psed. nounted on top of a piston rod 123. The piston
rod 123 is hollow with channe] 124, in ich awre |oop125 i s npunted.
Said witre | oorﬁ‘&-i@BiSEO‘%?fhﬁéieng‘pﬂeYaH °£¥H]ervélﬂv§(fﬁr@8$enie§’,t Og\iﬁ’igcﬁ wiendhisnt ed on
a platform 16, which es 30 communication possible between said gauge
121 and the nmeasuring point 128 at the bottom of the piston rod 123. The
nmeasuring space 130. The handle 2. The spring washer 6. The bolt 7. The

suspensi o 9.0 e_channe| 401 e tap of the piston rod 123. The
trans?ti &) ZINLRIANRY Sy et -'"13“5‘“" on. WO .
2011/:000578PCT/ fﬁ%’.?dllﬁ{o@%%fdiﬂ%?»poim 100 of flelmealurdd YRRV b PBeun@RicPresBuiost
rod 1 wth a han

le 2 and an electric (pressure/tenpera urez3 gauge 3. e
gauge 3 ilmuspgnitOdd Within heaich gmupleeis2a nidebaméad tragnomster 11 Fagiod shpper Spwheauge 1

whi ch is seruvi as _an encl osed. space 8 f he .i.nfl a e .pi.st on, i ch

only the 94FPE ﬁ]gbésr pogpted ng%%%%gisg)ﬁ rgdilgg 'Sﬂg’vﬁﬁmﬂ' ﬁoe& g@r llsntg)lllﬁgs‘ﬁfetlg g%a.mmgke

top of a gl tyhicH SoShGW a tbdvinith 4 NgeaBidoOMaaRaCE 7Awahif tibbel 18D eiadethagpace

8, which is directly connected to the upperspace 4.1. In the toF of bolt 10
T

i s a2@al werboeycaionmentiblg, beswrent the trapwratiy prassyrr gauge HReandothe egfrance1G8sof
shown in cl si,ti.on i t 2 1 0. Thi
vaive 11 Faid3G aEREOLER AIRLOE (DT BlbAns Pohl Fot Bl I8 08N FoL TR,
On the vahymnkedenBanc. The nltasisinggodd 1dfl. Thehanitd DSHE swpaisionnid)9s fhe epring

mount ed. v:/rat]s,(}aler(grlgllsfzsbuolite . rltl{’easr&g}gje%gi%i’l ljig oif %heschh%\gnnél lgglfrrl] ttl?edto?)nof%he piston rod 103.
The suspension 112 of the piston. The tube 113.

25 Fig. OR shows a reading point 120 of the measured value of an electric pressure /

temperature gauge housing 121. Said housing 121 comprises an analog/digital electric gauge

122 (not shown). Said gauge 122 is mounted on top of a piston rod 123. The piston rod 123 is

hollow with channel 124, in which a wire loom 125 is mounted. Said witre loom 125 is

connected with a transducer 15, which is mounted on a platform 16, which makes

30  communication possible between said gauge 121 and the measuring point 128 at the bottom of

the piston rod 123. The measuring space 130. The handle 2. The spring washer 6. The bolt 7.

The suspension 129 of the channel 124 in the top of the piston rod 123. The transition 22. The

suspension 131 of the piston.



10 platform 16. This platform 16 allows a gentle activation of the
transducer 15, as the opening is between the wall 17 of the enclosed
measur i ngwepacodsysand t he transducer 15. The val ve 18 whirar2€onnmes s t he
measuring space 14 with the nmeasuringi3space 19 adjacent the outlet of the
combi nation. The top of the hollow piston rod 1 is closed by a filler 20,
which is tightlgy, c ?Iﬂs'sl'ﬁgvst hie NG essar 1sYl4nr fod 00Midl 4 MARIENE BiPSBUERCtric
transducer 15 to t he gauge 3. e rest of the 15wiring is not shown. The
transiti gpreraiteoipetainre) gange §i Theegaug® 3 tiompentbdi ps thechandlef2. The ppicst od Irlwd a

The outl et val ve he encl osed neas t sho

Shows. t hSPBELPE s Frg e Shciseey @edt § for ' inuabfi pi S e ppl”
top of api B p&atoBitssiidelsian RHGhENr2 Iah@@pr PRAHEREI Thdf mr&lgamoaa
Sai d gauge 33 i s nounted on the handle 2 he piston rod 31 has a space

34. 1 Bhi otith tA@botors epace Mg efshaendlgred spasaids whichtihdiresti Icosrsgted e Wperspacean

0012001 BT o) 51 Rl R R O RS iy i

whi ch i s sB&KY i cRSed P&itidaV¥aingetht siin 1D éh @BchReeRddp paﬂfﬁls&%lveml 6 Relving to
directly connected to the space 34.1. In the top of bolt 7 is a body 39

mount ed, kaemitheastiesrsdspese & onube neessary pgsufo @ Bo vakye tRdy ﬁdﬁ.&eﬁ@umgdf-? tthe

encl osed jreas ace 14 HIBAS

channel é%aﬂfr QQFﬁ%gngémfeﬁg%Q%%ﬂm.iﬂ@gﬁ&gm%fu8%?§&§%%§% ed H% edPSS 37
of tifte pipkdtnm!16d T8k, plaRimC I iRMsedgdntle tbgv4ioe wifeic angdess U easgheu gpemﬁgm

val ve 18 whi ch connects the encl osed neasurlngﬂspace 14 with the uring

space 38 bgijesedhe welld 7mftthe enclesedfaeasummg spacs f and e Bapsduger\ia) Jhe dgls"F Hé&
measur i ngvhsi%aﬁo%nggts Itf?esrﬂgéshlﬁg\g @Qzﬁe 39Kt P-?ea pl §;Ja€e ?@8& QQDE A %lgfet 5 Ehe 2A

on a scale e top rod 4 andl e
and an elcegibimatonrBesoy 6f @alhgﬂovﬂlblst&’rlﬁ)dgaﬂgbséﬂ.by s filter 2 eﬁndmsttightlhahﬂlng 2.
The piston rod 40 has an enclosed space 42 fg k? ping the p

195 g

pressur i Zk&ineosasaEy ¥pgdeoBahl EntGi RIgSBreViFang gt gﬁ%é S"h& resipgf the
201]1/0§£)18g%§§g)?y IEE %Q&Qfﬁppﬁeogﬁlsgt%nvﬁz@%mbgz%?ezf?llé?rZOVi@%%rQ%zﬁ of tH¥ piston rod.

W20 essurization to a sired level of the piston is done by
an ext er ridke optiesalveef gencls¢dmatasshiogwpact ht mug»hslwwn nfl ation ni pple 43,
whi ch has an bUI|d in chec val ve 44, The exit h e 66 of the check valve
44. The ni ppel 143 [Bshgysithg KﬁW@H‘Eﬁ‘?ﬁﬁ¥36§5P6H¥@F the piston rod 40, and

build in the hegd 245 sphwd iR t@@ lofe a4;§stof{ h&d 3P vaNch BaRle TEAIW pRANSHRGReAdrel S
build in a separate housing in the head 45 of bolt 46. Said enclosed

measur i n@asgeate Sasl gopnadd mdountmb oy Ith%haliﬂl@cz& The ipistorarod il thas meaqq:eifshwhw@
space, 50.. Said check val ve hous 1 The
(ve?ﬁ? call§ SEHAR ﬁélanélﬁp?rspagoﬁg%f”écgosteg s%cg %ntcs?f @aﬁ% esEllrs Oﬁg spaé:(}a1 Oply the
Wi thin t hgwbslRars il sﬁ&beﬁ@@{@ is&ho®n ( TIRY dp£ial bxakher GhERORIp 33, bokMisisBowe alitd
by a sealing nmeans 54, g. an O-ring, in the enclosed neasuring space 47.

The cap pao 358 whyglh tshier\@lgaaSﬁh@ kov@r pathef tbmuenﬂgseglsam 32pwhish s digectlpjeonnected
t ra”.Sd“C tl}? PTG, ““zg?g%n tg Eo&?n %5&0& %uhééQG R/ fastm%rb‘; 1 D6 gd‘%%{:ﬁ 52

is f|IIe CLHI'C bressure

the channgliy 38 iopRNhowily O3 of @ik &&mfed mhas@h@ngﬁbe 52 ,mcyuntem ITht: ruﬁdej Seof thec
pressure gauge 41, is the transducer 15 mounted. Fig. 3B shows the_bottom

par t2of megsurB)g Saneel S6avighis tube 36. 5 S@O“@ovlgﬁbwsstlﬁlﬂp;amurmd e &P bebtne
measur | n%ls%pri”‘x%% 3(1?'an co:%meéga toHe ﬁn&ﬁr?’eltl% p?éssﬁ‘e %a{lé@. The valve 18 which connects the

enclosed measuring space 14 with the measuring space 38 adjacent the outlet of the
combination.
The outlet valve of the measuring space 32 is not shown.
30 Fig. 2B shows the bottom part of Fig. 2A on a scale 2:1.
Fig. 3A shows the top of a piston rod 40 with a handle 2 and an electric pressure
gauge 41. The gauge 41 is mounted on the handle 2. The piston rod 40 has an enclosed space 42

for keeping the piston pressurized. Said space can communicate with the piston (see e.g.



relation to Fig. 3B. The outlet channel 59 in the head 45 of the bolt 46,
with an screw 60, which sets the flow through the tiny channel 61 in the
housi ng A8oabitvdoes7encl osed neasuring space 47. The chanmelr/fpoloasi024 W dened
end 62, which suits the tapered end 68 of the screw 57. In the screw 60 is
a channel 64 that connects the channel 61 with the outlet channel 59.

20Fig. 3 tai hEp. 39: r I 65
bet ween (e oy O Rd S G T o OB H0R R S el NE ISR oSl FRAE,
flow i n clmapiseh S3one by an exFirgpl ptesstmewsutchdndsiathoom gaeugh7an offlation auhpdndéd

floor punp.for e.g. .tyre inflation. The. flexible manchet K 71 k Ss.th one
for med t aBEetybas; 4o il chegkevalye 14 g a1 e igre st C%?ﬁt%éveb“é‘t dBRriPel Ao
pi ston rodsifidndSat e RRBRALMBRLLIAEN FbD0, ARF BiMPHNHE thealli45hefUihe WoRVAE The25
arrangenment (rmay only be necessary for prototyps). The encl osed SRace 42.

The thube eBélo&d Mbasuiing epace ¥@dk buidd wea 3epariie houpinget8 hbekhegd B of bolt 4phSalose

(ot ' shoui DSofHBeRs RGeS e FieR e 49 Sl I ue i iee
Measur i NGaaPeeek VAVE 49ROBMt- in i Bparite HAANEg Fl ITHRR véhical® chdi@ePsT ts @hné&dt@l 103C
has been exchanged by an inproved 30construction for the sinulation - the

out | et vaheenciosed mpapwing. spiered Envitlosdle mbasarl higmspascel @ horizggtal) channel 53,

2011/ 000578PCT/ EP2010/ 004024 15,ar r angenept. i i si.ng -ap inl el
52 and an P IAEs BT Egaeeng 34 6 ANGIEY B, GAMRC DGR b 37 SHEQ!
Sai di g nl &f5, fhrhHa P4rt batedD-SiNRIglRH. Bitlames ®e tahsdube 1Saadbumgl ¢d tetbdaomedd 096

of the inlet channel 92) than that of the sealing (to the wall 97 of the
out | et chbminbe S33yhese theaghaneal 5P ds filedinomitiyg wireraom; Xt tgihe ¢Jactyg Prst'ie 8At4ehe

inlet pisgon. . j J o i Si . i ch
enabl es %cl) rrcr’rrulg iétll%:e:ﬁrilllgrc')ll}lerP E%;& \%edé %L? ﬁfé %ﬁ%e?gfq}é%g%ﬁré? 522@%%&% ?llegt{l e ? Eég%%g ?a%,
when t he 40| Bttntradu@8 15 smounted. certain position - in this figure: closed -
no comruni cati on possi ble: the seal(i%tn of gxi]sto %4 i s engaging the wall

96, while the The 35 o thekptioaspagt p‘g%i #P9YS %G with the piston

[ ce 140 off; [ ' i, i £i .
gui dap A Fif %@%‘Wﬁﬁ&éﬂdl&é&dm%ﬁ% 2GElb a1 33?2&%!31251@% ;1 in,

friction: e. a’sli e spacer 142, I ch avol pi ston 94
and 95 t aelbgon @l Rigi 1) THeutlbtechhoned SHgn e head e ofithametitdd, with nhecipiveilowhgch i s

smal l er than the dianeter of the pisto 5, .in order tqg achieve.that t

outl et varg syt T dnychaeb hiche PR 4€OEH6 shpRaduiRrne Soge 17
encl osed 1iRasbh iG] H8GSwiAChANGhd 418 WiRASsHits M BPeee eBd 63 Tehs Ra6® 1t the
behi nd the valve 94 and the housing 141. The sgaoe 211 behind the val ve 95

and the howsi6lgis a4hannkl 64-thgt codBeathhasharinel Gluwith thevtloechapaed 3§emrent of Fi g.

6A, ere co i i.on between.t.he,encl osed .r uring space 9 d

nmeasut i ng spacg@;ﬁ# 1%3%%%?‘_@9“%‘%3@08\5’7 SF&Sr?P][E eé’ﬁ%’?%‘%aggs%(é%gsu?%r‘%vgee%bh&e
90 to theyifBRIAHH BY afi® BRAaRied sndid3l SMaRpA¥ BaSEs MkFdeindannd B8, pi ston 94
and the wall 144 of the inlet channel 92, through duct 99 between the

pi ston rod 98 diig 4 sheowguhelbeftosn par 70 wher advanee I pusprigne @pise ixflafer-hhends
147 d 8 I | 0t h h 14 | d
the vai | TERBIGAREER 2f Tt ARl DS AR R T R e TR dhle BIsgi o On B

pi stons Ypuamdothe PR fobe74uf et endbddiBedr sfaRGeMBALD iBowlial i withagaidy 37 | |

the piston 95 closing against the wall 97, whereafter piston 94 is_claosing
agai4fst tawenggmgnt gay pnly bepesessary fomprowsipshdiie englowd\aracs 44 Tt dukssd-dfThe

el ectroni;q SIHIML 8511895 Hhe bliEt check valve 76. The hose 77. The measuring space 78, 79 (inside

the hose). The valve connector 80 (not shown). The space inside the valve connector 81 is also

part of the measuring space (not shown).
Fig. 5 shows Fig 3B where the part of Fig. 3C has been exchanged by an improved
30  construction for the simulation — the outlet valve arrangement. The enclosed measuring space
90.
Fig. 6A shows an outlet valve arrangement for the enclosed measuring space,

situated between the enclosed measuring space 90, and the measuring space 91. This valve



25 pressure / tenperature of a tyre in a floor punp, where said paraneter
are being neasured in the neasuring space of said punp. The floor punp 150.
The pi st owonrod/besrsof the floor punp 150. The reader 152cTiRP2di0@0400p 153 is
at least a positioning sensor 154 | octsted, which is disclosing the position
of the piston rod 151 in relation to the top 153 - specifically when the

return stroke is "on'. Additional i he, spe of th ist.on. ro 1

moni t or e@ P APEELGH I CPBTPIISERE FHE egﬁl’%“ﬁg%# fl'?do?{f)%%%é Shange F ?Lgf nd?lebgls%nigg‘paeﬂdat e
sensor ( ha%ltletlfifof 98NSHid Snletlfifioh 9Maé HemaRésRarhedr dbfe 6ddbip); (toSthakallrs &g
transmttet to an electronic unit 157, which ma gprlse a Data

CO
Acqui si t ithmingjtshamei 7d) thap(teatsdibe yaalisanbiot the )wall¥A97so g outlsigchagneled 3y pf said

transmttef to th l.ect r.qni c/ tric. s r : - .
20117 0008 FHBCHPRR3b 0 G A 46 R et a BB a0t R A G S oI s RS
wel | e @sm?ﬁbilngci dwet DhewRichteanbleo tomnator baweeadrrinkd2haines d2add olitlwhat
Fig. 7 discloses. This configuration may be used in any piston - chanber
conbi nat icbanneb@3i adsn gheypigion reh 38 isdn i cepEdiy POHEIEN s kb EKs fHB6y: bdpsedando
act uat or nected taq..a Cr t I i-t] gnhe

it 51 do. RETNSEEH acBler TSR o it PV SngBe o AP B RIS BRENe
el sewher gidtéh the haasipetifig Siagewnl thhplsogeguideasur4ngf sixpabeudiign4onwhivh

pi ston.. Fig. 8A shows an assenbly of gauge, housing - .top part 183
and bot t GAAHIET 4 cEIAIn, speEHe] BIFtRNT e e %ﬂﬁe %ﬁhs& whtichavoidid WS PRD 4t
a flqor I ] ' drf4.q;440 i gg)sltl(m - 1R &
186,1an \%ﬁ??ﬁqg)hbé% glr?ﬁ}ge-[(ggmﬁgékgge{]ﬂhgéﬁtdé ) t%ﬂ?ﬂstﬁie donggj léi%n%yé}at sprieng
washer 1&fanaier & thpasem B8 oMlentt ach@Yeulidtcle owlet valye ashngmentuaslosmg MaEni s

keeping the handle 185 in place, The piston rod_ 74 is conprising th
encl osed @ decas! pigEseR 1 e enclpsd é‘??@?‘if‘rtgo?ﬂar%?@é?ﬁll RS qx,lrlggasggceﬁl_. e

tube 36.2,] iR i n 22 behfhdth&$hlvE @ 5hed
bl e Lo BB e B P ARe 2 oeh BABESTNEOTIRY |

conpri si nige rousBrebledd 94, and has on its top a nipple 93 - the nipple 93 is

1 5 sealed (not..sh to the e housi ng. The .pneunyti ressure .gauge
has 1B’jeeen nount ttépdig'i %ﬁ?%@“isoé‘ep%‘afgl Veof‘n?rf’?gnﬁﬂgﬁﬁg{}g'cggr eclé%? ecog}iﬁlétggﬁlo

housi Ng [¥tveeedl -thS EFUERd (rxﬁtéa%urfﬁkg)ygm@ 90 Agd aRANrRIeaph& BRisQlostiBR. ¥RE flo%efom
measuri ng space 52. The space 199 is communicating with the space 91, and

i s comunhaertclargd wicasuringespeera(btolths myasusingspadsd 1tis phrpagh bymss 643 betwvegathge

housi ng, which,is, the no re hat .t he SHring,.s e IoS
comuni ¢ é’fﬁt%a%\na?qﬁ h]fo‘?'zﬁgi %{J?ét:he é@%‘gﬁﬂg‘?l?ﬂ%her%u%% ik ﬁgc ﬁPVY/eg 8}ele gg%ni r;% 809 |§ en
(see Fi g.an@Ae guidance 140, vheBBtiEh@Ws idn6@topeh a0bothhenddi Tl endl 848, rddirclivide
36.2 , with its centre axis 82 and the encl osed neasuring space 52. The

spacdd® 191hroygh hypasai ¢ hbetveemthefpistpr 92 ard Bisevpllsiidead opglet channel 93Fj g 9 shows
Fig. 5 re t t La. n i .
constructiame BF ARG ufleibforife BB S AR UP AR LR Bfifbemens i
The encl esgthgmasunilldthe PxtGPAS elodd. aghtiet ihelwedll 99B8whdregfter Phgton 94 is closing
comuni cating wth the neasuring space 91, through the channel 197, space
199 and c@k@Apche poll 96encl osed space 42 and the check val ve 250. The channel
197, |t he space Fjrt?.97 s‘fl@@fg'r{ﬁé sa'l?ei]mﬁﬁdofé?@ie@n@ ﬂﬁegsesBp%ﬁacf}gni%esril\ﬁ%?atilaﬁr@f the @
feedi ng channel Tn case the I nlet valve of the nmeasuring space 91 cannot be
posiZs onegteselisewhapeaaiure dhe tyre umnddloyr phmphehere agidrpangnapaae @ing Mbhasuvel e

housi ng 251. The inlet 252, The op, 253 an Of.he .outl e 54, The sealing
surface dlsmeasuring spage SR SR 9T Hbmsaéé. WG rod 1§hef 616[}190@{ PYZPy e

arrangengap q’he Fefrer 252 6y tRBopNBRE st A G bshdhindNsdnBs PsF IRBelOUhid3isar e
| onger than the ducts 99, so that at any time there is a conmmunication
possi bl e dietoseenthe pesispaocttheaggoana] PPlinaelabion o Biedes 163 —tdpecifiodly wigh the
2011/ OOOSth%fx)ng-t/ro (%212181/1’9 A& iztiAbnally is the speed of the piston rod 151 monitored, possibly by
30 the said positioning sensor 154 or by a separate sensor (155). The signal(s) 156 from the
sensor(s) 154 (155) is/are being transmittet to an electronic unit 157, which may comprise a
Data Acquisition System and a P(ersonal)C(omputer). A signal 158 is being transmittet to the

electronic/electric sensor 159.



17 221, in between both pistons 94 and 95. This enables said pistons 94 and
95 to nove, solely due to the difference in force between both pistons 94
and 95. TWe weamoesl i ne 231 of the piston rod 223. The mweasmreimwgospace 91.
The outl et valve arrangenent is now assenbled in a separate val ve housi ng,
of which the 5 upper part 224 has been screwed in the housing 225 of the

encl osed neasuring space 226, with sealin 27 in_between.. The om. part
228 of t Hell HspdPMgmeBtaradsRuPREnt MY \FPpaF!l §aﬁfse§1§ieddfl ﬂeffnglsvawaciﬁi&gfiﬁ&

with a S%géde?iigz,i RsRed WEGRat Fiae 7RIS Qs "Rifls arikRRtidRamhy Ye R8ENiaSHEPRIRC
onto the bottompart 228 of the housing, with a special fit, e.g. a sliding
fit, wtkhambeheanbinati®Bdesifles hgubgt + dmspagt agtd8tors, shoek hhwoghenyandBacthatped ve

SRR R R R R R S R
f1ui d5 fr QaibiACT RS QM sdraAs4lbd Be pOAGEnd2Bselete 1R (REASAUHAY sPRRGR cBdosdthen
there is overpressure at the side of the encl osed neasuring space 226 in

rel ati on measssng space thahenthapyionng space 230, so that the force on the

D08 8 t1 ow HiEoVA JHoYRaY et o5 gt B0t "8 am 1h3Ged Borifin Bdd,
rod 223 tQuaftled WahRBASYH (o ShSPHCON A handeT$SVF o fiedr PusipuTFif4. ame pon rod

respectively, sealingly nove against the walls 144 and 146, respectively,

until t hé4sebkebris np@ategrma 2288pleviipcon Whigh thmndle & hasdeen mouatedeEhisyefgne

W t he .centre axis 2 have been ach h I st .94 :
resgg%tiJ@W@?pqﬂ%P@§§r§§F§ﬁ?ﬁ%ﬁ¥§§r5£%yp§§glg%éhgﬁhgbﬁﬁﬁ&%gg %3@%@§$§?O§%
that a fl@épiaamhdigindROl 855h pck Shigdpibton seBTLisZbehprisiigabig bndibied Bppase, dEcH 0

space 210, through the opening 237, the ducts 221 to the space 211 through
openi ng 28®ermgiticnthr eerymupirphrg vaospace iy - tThe whedsr2 B350mprsigg 4be cpalosedhd
t he neasur | . . L i e -
roader cdnponiar Bt i2 1pRhE b bEBleko ISPl TR IRATHIETHS v SRR (ibe g
wi th the 3sERShe tubg iSRamerisinpiaalB-baid P8 andrineohdd toptanippletsn cad nippledd®is ng
devi ces, such as wres, to an anal og e] ectrical and/or dight I gauge.?ii
senst? - sralsdiérot shomsnhit the §a4gshavsngy L e BnUEnlis PrefsiE ST BRNRRER gHLerbIn
measurin i i %g¥;%' . ( gpfﬁ r
neasuringh€ﬁ%ﬁﬁ%¥h%gékh§%hgggﬁgggﬁggﬁ?gg né?%g%qﬁﬁgghgggurlﬁgs%gﬁﬁ%gngzne
by conneckntngatik&2tof dlnschobesed heasirengespato S2dl vespacy 1 ¢Yisspameynicdimg with the

transducer cap be connected with chani cal_ _conducti,ng devic uch as
wires, GPEF AheASgSERBRRATIEANENHD AR Serch 193 Ot e RPGRHE LR pldfiosdiee
conbi nat i3 ewkif 'isot%@%u{é?ﬁéﬁt{sbﬂ&e,sﬂ%ftﬁﬁ RO SRS spitei Nl i§toMRAnRAHAY Wi

WO 2011/ 000578PCT/ EP2010/ 004024718 Vval ve which can initiated el ectrically,
and 2®i chheantebgmoppirragham thecthosk vajve Bl isaipee (ssp&rd- #4)f rom and towards t he

measuring spac Ei:’ig.riﬁf Q}?OC\;EISi 3 glet)cllil o?tde r(fi%Bleble%? ?plé {u%lel3%c.5 ,b with if:socréggg Skis 82 and
the enclosed measuring space 52. The space 191 is in continuation of the enclosed space 42.
Fig. 9 shows Fig . 5 where the part of Fig. 6a has been exchanged by an improved
construction for the simulation — the outlet valve arrangement: Fig.10A. The enclosed measuring
25  space 226. The inlet 198 (Fig. 8A) is communicating with the measuring space 91, through the
channel 197, space 199 and channel 191, enclosed space 42 and the check valve 250. The
channel 197, the space 199, channel 191 and the enclosed space 42 serves here as a feeding
channel in case the inlet valve of the measuring space 91 cannot be positioned elsewhere in the
boundery of the measuring space 91. The valve housing 251. The inlet 252. The stop 253 and
30  the outlet 254. The sealing surface 255.
Fig. 10A shows an improved version of the outlet valve arrangement of Fig. 5, 6A,
6B where the ducts 221 on the piston rod 223 are longer than the ducts 99, so that at any time

there is a communication possible between the spaces 220 and 221 at both sides of the duct



A sensor-reader conbination, measuring the size of a paraneter of a device,
t he conbi nation conprising a neasuring space, in which the size of said

par anet erwootimobesmreasur ed, said 5 sensor is renotelyppogrkiionesd2d r om
sai d space, and said sensor is closely positioned to the reader, said

devi ce and said neasuring space are conmuni cating during a part of the tinme

in which the. sjze of, said physjcs raneter.is to .be sur,ed,. wher ei he
6 of SATaREERRE R OB Eiv P T Bt FR et gl CBHRRT Ve gl
takes pl age (Bah¥RpfersMiedinSRAGELEWNEerS Bbth PERRY DU NGIASPACEe JédbreSIBRSDI T beader
conbi nati on wherein the paraneter can be a physics paraneter. A

sensor - r gaslen rasodRi hae measwingrsphee 3lai d the sinul ati on can be done by
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walls 144 and 146, respectively, until the seekers 234 and 235, which have angles o and f,
respectively with the centre axis 231, have been reached by the pistons 94 and 95,
respectively, thereby establishing a bypass 236 and 240, respectively, so that a flow can be
20  established to space 210, through the bypass 236 to space 210, through the opening 237, the
ducts 221 to the space 211 through opening 239, and through bypass 240 along the seeker

235, to space 241 and the measuring space 91.

Specifically preferred embodiments

25 A sensor - reader combination the measuring can be done by a transducer communicating
with the measuring space, which can be connected with mechanical conducting devices, such
as wires, to an analog electrical and/or digital gauge.
A sensor - reader combination the measuring can be done by connecting the measuring space
with the inlet of the pneumatic gauge (manometer) by a measuring channel.

30 A sensor reader.combination the measuring can be done by connecting the transducer to the
enclosed measuring space, the transducer can be connected with mechanical conducting
devices, such as wires, to an analog electrical and /or digital gauge.

A sensor reader combination the enclosed measuring space comprises an inlet and an outlet



WO 2011/ 000578PCT/ EP2010/ 004024 19 A sensor-reader conbinati on wherein the
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encl osed A& paer-febddr, c@pbin@jor8wh&¢inlthe 3dns@r c4P be owasivingesasd plysdsaparameicuine.
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| ongi tudi nal positions between the first and second | ongitudinal positions,
t he 29 osgeloten itenpressarem Giadnelopelimasusingisaicel emdiah agneduingirara dhe gneasuring
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posi t i on,pressure in the measuring space, and opening the measuring space when there is overpressure

in the enclosed ineasuring space in relation to the pressure in the measuring space, so that a
30  medium from the enclosed measuring space can enter the measuring space.
A sensor-reader combination wherein the opening of said valve can be delayed by a special

fitting of the piston rod with the housing.



10 the contai ner being expandable fromits production size in a direction
transversally with respect to the | ongitudinal direction of the chanber

t her eby pwowondiaogs78or an expansi on of the piston from treTmroduobvioon size

t hereof during the relative novenentsi9of the piston from said second

| ongi tudi nal position to said first |ongitudinal position, the piston neans
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with and w thou constant circunferential |ength. A piston-chanber
conbi nat i drserddireddon apinpinatbempriherein the dloms of theeplirek wrmbetacpoihe wrapwing

t he piston rod conprising an encl osed neasuring,space. 20A pu for.
punp ng. SPRTT Ve FBT R PR Rt OB AL B B R arnuet BheRUTEpARRY ¢ o
earl ier dggesi bed preferred enbodi nents, neans for engaging the piston from
a position outside the chanber, a fluid entrance can be connected to the
chanber ahdensonfrade epmbingtign/he heaneg ohlg msten (edoky Pistaiapipe cab Anecsusd & o

t he cha .25 unp wher.ei gggg' means can have an outer position
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an inner pe&isbi-eadehentbihditonpvbdrein ths nahoinber,seading ahdsgisdingh thel ty Rqskessuan

of the chanber. A punp wherein the engaging means can have an outer
posi ti on aAkhefEetiRea puBpols pesitignedhen dei Ohdhe @RssMblyi ¢AR cYBRIYNG hofenglpged
changer, ' r position where the piston is at the 30first
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| ongi t udichambggsaitlichamber having cross-sections of different cross-sectional areas at the first and
15  second longitudinal positions of said chamber and at least substantially continuously differing
cross-sectional areas at intermediate longitudinal positions between the first and second
longitudinal positions thereof, the cross-sectional area at the first longitudinal position being
larger than the cross-sectional area at the second longitudinal position, said piston means
being designed to adapt itself and said sealing means to said different cross-sectional areas of
20  said chamber during the relative movements of said piston means from the first longitudinal
position through said intermediate longitudinal positions to the second longitudinal position
of said chamber, the piston means comprises an elastically deformable container (envelope),
comprising a deformable material, the piston means, comprising an enclosed space
communicating with the deformable container (envelope), wherein the enclosed space (4.1,
25 4.2,8,34.1, 34.2, 42) can have a constant volume. 4
A piston-chambér combination comprising an elongate chamber which is bounded by an inner
chamber wall and comprising a piston 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
30  different circumferential lengths at the first and second longitudinal positions, and at least
substantially continuously different 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



A shock absorber wherein further can conprising a fluid entrance connected
to the chanber 5and conprising a val ve neans. A shock absorber further
conpri si ngoaofliwosdsexit whi ch can be connected to the clramEreo@noio24
conprising a val ve neans. A shock ;bsor ber wherein the chanber and the
pi ston forman at |east substantially sealed cavity can conprising a fluid,

the fluid can be conpressed when the piston _noves fromthe 10first to the
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further conprising a fluid entrance which can be connected to the chanber
and can d¢opgh ssaiy istexnaddiate nleagisudi®) Aposiiingao o ithenechahbdérurwheeeinctdm piston is

conprisin fluid exit connected to the chanber and can.comprising a valve
reans, - ARTBEE Br T anPRIPTIIEa cBRpFTERY ARAHOPEDIS JPRa e A
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An actuator wherein the introduci ng neans can conpri sing neans or

i nt r oducieqyivplees tuthe sarduEfrentiad langtloof $eéd eheamlivs at sad seeonddpegituginal @ositiphe
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wherein the introducing neans can be adapted to 1 ntroduce conpressed fluid,

30such a®igen fromnthe prcnglc&n@ﬁig@ ghereof during the relative movements of the piston from said
second longitudi:nal position to said first longitudinal position, the piston means comprising
an enclosed space communicating with the deformable container (envelope), wherein the

15 enclosed space can have a constant volume. '

A piston chamber combination wherein the chamber can comprise cross-sections with and
without a constant circumferential length.

A piston-chamber combination additionally comprising a sensor reader combination, wherein
the piston rod can comprising an enclosed measuring space.

20 A pump for pumping a fluid wherein the pump can comprising:

- a combination according to earlier described preferred embodiments,

- means for engaging the piston from a position outside the chamber,

- a fluid éntrance can be connected to the chamber and comprising a valve means, and
- a fluid exit can be connected to the chamber.

25 A pump wherein the engaging means can have an outer position where the piston is at the first
longitudinal position of the chamber, and an inner position where the piston is at the second
longitudinal position of the chamber.

A pump wherein the engaging means can have an outer p.osition where the piston is at the
second longitudinal position of the chamber, and an inner position where the piston is at the

30 first longitudinal position of the chamber.

A shock absorber can comprising:
- a combination according to earlier described prefrerred emnbodiments,

- means for engaging the piston from a position outside the chamber, wherein the



An actuator further conprising a crank adapted to translate the translation
of the piston into a rotation of the crank. WD

2011/ 0005v8RGT/dah2010/ 004024 22 Cains 1. A Pi ston-charogrEre@oosvaii on in
which the piston (73) can nove in theichanber (72), fornms a boundary of a
nﬁasuring space (19, 38,50, 78,79, 111,130) containing a fluid on one 5side of
the piston (73) and is provided wth a piston rod.(1,31,40,74,1Q3, 123

ext endi ngNS#LInE Beanhean havgan OPWépﬁlg?‘bWBErﬁé%@FtOBd 'ﬁ%ﬁf%h‘)%‘iﬂﬂ&a rozli ded

with a S?&ﬁ@ohfo?%eéhaﬁl%@? I H@bh %e\‘\fgwti&q SROSQhe 7]§9i§1%}1 i§ N th&BaDHA IdHEi@dinal
paramet er of the measurinig space 19, 38,50, 78,79, 111, 130) the reader

(3, 33, 41,pbaizipnf or di splaying the value of the paraneter is positioned

outside the chanmber (72) a hat the piston, rod (1,31, 40, 74,103, 123

cont ai ns %Sﬁqygﬂgtﬁ)ﬁ’é?r ‘C’ﬁ‘%’?’@g‘gggﬁr SRAICERP 1?“%?313’“?8m ?/F%‘B“eﬁﬁ%ﬂ?ec At of
the val u%ngfco gﬁsilﬁ LaRRlShedigt Ween the neasuring space

(19, 38,50, 78, 79,111, 130) and the reader (3,33,41,122), the sensor neasures
i nsi de am sinckabeatberfasthed cognpatea {laid exit vBacEeIn hehiophedied tosthe ohaneledriand
with the neasurin pace (19, 38,50, 78,79, 111, 130), the connection being
provi ded RMPHSHEAECK V&I Pe (49) which opens in case the pressure in the

measur i Nox SRR%GbIorBé:Wn8inafe Mantter &A&thﬂeiﬁatoﬁ forhi Al @NedshaibstaiBalpy &a%dre in

the encl osed neasuring space (14,47,52,53,90), characterized by the fact
t hat t he cenity omeehmpieng 2 figids hadbiid ¢an Be7cBuprssed Ghen sheapjstion inyygh frpm the

conngcted. to the medspring,.space. (19, 38, 50, 78, 79, 91, 111, 130), the
con%@ti g(—HStbt&ﬂﬁegseﬁP%@ré&gggwgﬁogltfyg? Qgélf gg?@%r%) , 20said valve is noving
sol ely bya thgkfBE688r RRthsRdoiptRinteméRd, O0bi9Ng tHeaston gvadrd tied st pggisadital
connection. 2. A piston-chanber conbi nation according to claim1l,

char act ermosi¢gigntey thehghagber.t hat sai d val ve (94, 95,98) is conprising a piston
rod with A Qétﬁétgpc&géﬁsigézoseﬁ to the encl osed
- a combination according to any of the earlier described preferred embodiments,
15 - means for engaging the piston from a position outside the chamber,
- means for introducing fluid into the chamber in order to displace the piston between
the first and the second longitudinal positions of the chamber.
An actuator further comprising a fluid entrance which can be connected to the chamber and
can comprising a valve means.
20  An actuator which further can comprising a fluid exit connected to the chamber and can
comprising a valve means.
An actuator which further can comprising means for biasing the piston toward the first or
second longitudinal position of the chamber.
An actuator wherein the introducing means can comprising means for introducing pressurised
25  fluid into the chamber.
An actuator wherein the introducing means can be 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.
An actuator wherein the introducing means can be adapted to introduce compressed fluid,
30 such as air, into the chamber.

An actuator further comprising a crank adapted to translate the translation of the piston into a

rotation of the crank.



25measuri ng space (14, 47,52,53,90) and a piston (95) closest to the
measuri ng space (19, 38, 50,78,79,91,111,130), said piston rod is noving

bet ween avpasitidoostswhere the pistons (94,95) are in sealpchgre@bioambs Wit h

t he housi ng (224, 228), and a positiomwhere said pistons (94,95) are not in
contact with said housing. 303. A piston-chanber conbination according to
claim?2, characterized by the fact that the dianeter of the piston (94)
closest to the enclosed space (90) is Gladimser than the dianeter of the

pi ston (95) which is closest to the neasuring space (91). WO

2011/ 000578PCT/ EP2010/ 004024 23 4. A piston-chanber conbi nati on according
to claimy2 El%% f
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55. A piston-chanber nati on, accaqrdi n erized by the
fact 2 hatSiderf the P‘SF@ %ﬁ% RRYiSRFO¥ Kng with gpi ;anrlogt(gﬁq] ‘}A(’a?fﬁé& 22#%‘?’“%&‘1 $n
accor di ngpd 8th%{ Q‘ l%e ﬁ%ﬁﬁﬁﬁ@r'c@%uﬁhoh%ﬂ o 3fbv iB@WwithEseRbSt RAq&0d (98)
i's conprising a 65 enabl 1 ng conmuni cation between the 10encl osed
measur i ngom\mlo(lgmh anehsbh €l e measuging pageearn@t) of thg measwiisg space HAMSF0,

conbi nat i a r to cl ri.zed by.the act t hat d duct
(22) | s BbT T 0ohkstmeal Sh el B Bty ife Deotile S gyramilergt ™" °
pi st on- Cgﬁs@#i%he& Biididedhd SihnRtsee Q72 41 that 16 Bistn/rod (1240, 24 1198d 2BY cdififinf act
that said communcation is contineous, and independant of t he position of

t he 10 st ewhanmed (4233)53) whidheis ms@dstomgowde commynigasion 9f Eheayabes olibatpararsten
accordin ocI i m7, character he, .f a | ation is
non- cont ?9‘% Eﬁﬁaﬂgﬂg’nﬁf& %ﬁd %éag?)?é 7? glnl @taﬂgttpl Esefﬁé”‘r @O%OHdrgg ed when
the pi st Qs sdiQdr HohsuBéindiab as@abional Ye£QAREcHRE (19,4782, $B)UshioE has a

connection with the measuring space (19,38,50,78,79,111, 130), the connection being

provided with a check valve (49) which opens in case the pressure in the measuring space
15 (19,38,50,78,79,111,130) is higher than the pressure in the enclosed measuring space

(14,47,52,53,90),

characterized by the fact that

the enclosed measuring space (14,47,52,53,90) is additionally connected to the measuring

space (19,38,50,78,79,91,111,130), the connection being provided with a valve (94,95,98),
20  said valve is moving solely by the forces on said valve (94,95,98), opening and closing said

connection.

2. A piston-chamber combination according to claim 1, characterized by the act that said
valve (94,95,98) is comprising a piston rod with a piston (94) closest to the enclosed

25 measuring space (14,47,52,53,90) and a piston (95) closest to the measuring space (19,38,
50,78,79,91,111,130), said piston rod is moving between a position where the pistons
(94,95) are in sealing contact with the housing (224,228), and a position where said pistons

(94,95) are not in contact with said housing.

30 3. A piston-chamber combination according to claim 2, characterized by the fact
that the diameter of the piston (94) closest to the enclosed space (90) is smaller than the

diameter of the piston (95) which is closest to the measuring space (91).



not opened when a piston (94,95) are sealingly connected to the housing.

10. A piston-chanber conbination according to claim1, characterized by the
fact 25t hab 20h@ossnuni cation is effected by means of amceleedwioss03: gnal or
by neans of the fluid present in the 2easuring space

(19, 38,50, 78,79, 111,130). 11. A Piston-chanber conbi nation according to
clainms 1-10, characterized in that the piston-chanber conbination is part

of a pung Zopisign-chembenoersbiopidon wsording toalabm 204 33 shavackerized Py Hignber
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Pi st on- chanmber conbi nati on according to any of the previous clains,
characterized in that the sensor (15) is located on or in the piston (73)
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according to any o e previous clalnms, characterized in that the piston
rod (1, Factdthat? thelfd3is hXBidingstif or med by a hol | ow t ube connected to the
measuring space (19, 38,50, 78,79,111,130) and that the sensor (15) is

| ocated in the hollow tube or at an extremty thereof. 1 517. A

Pi st on- chamen;cAH Rk BSmBneQsHaddrdifg ﬂ?i&’laﬁﬁ 2},%afi&éﬁ§edlb fhe fact

characterized in that the piston is an inflatable piston (73), the piston
rod (1, 3Xhd0thé4ikos rdd@R)isceamprdingwdnct@? 1), lesald prcenim@icitiogi bewedrethpi st on

rod , 31,40, 74,103, 123) is,.i0 C ni cat.ion w t he space inside the
i nf Ié(%ableéldﬁis%d( agUFEE SRACS ﬁ%%?{@{ﬂg}-‘fgﬁj}lﬂ% §%acf:k%)de t he hol | ow pi ston rod
(1, 31, 40, 74,103, 123) a second holl ow tube (36) is provided through which

t he 20communi cation takes place. 18. A Piston-chanber conbination according
to cl ai m77 A pistearchember eerdbinatiomagcordiag to claim 6 , characterized by the fact

that said duct (221) is enabling communication between both pistons (94,95).

15 8. A piston-chamber combination according to claim 7, characterized by the fact
that said communcation is contineous, and independant-of the position of the piston rod

(223) in the housing.

9. A piston-chamber combination according to claim 7, characterized by the fact
20  that said communcation is non-contineous, and depends on the position of the piston rod,
- opened when the pistons (94,95) are not sealingly connected to the housing,

- not opened when a piston (94,95) are sealingly connected to the housing.

10. A piston-chamber combination according to claim 1, characterized by the fact
25  that the communication is effected by means of an electric signal or by means of the fluid

present in the measuring space (19,38,50,78,79,111,130).

11. A Piston-chamber combination according to claims 1-10, characterized in that the
piston-chamber combination is part of a pump.

30 )
12 A Piston-chamber combination according to claim 11, characterized in that the pump

is a pump for inflating a tyre.



measuring space (78) is provided with a fluid inlet provided with a check

valve (75). 2519. A Piston-chanber conbination according to any of the

clains 1-W6,20cimoast eri zed in that the piston is a non-ipofTiEeb@bloesopi st on

(73), the piston rod (1, 31,40,74,103,423) is a hollow tube, the space (42)

inside the piston rod (1, 31,40, 74,103,123) is in conmunication with the

at nosphere through an inlet (198) in the housi n&l (183) of the yeader, %nd

t hrough d3¢HeRistapghamben soMbifaten a¢rardipg & aRhef EipHERVIOUS claims, characterize

((19, 38, 3 i.n that 30l engt hwi se inside the hollow piston

r od (1,3??2%;§9t§??ééah%?r)%£?§g‘éﬂ8hd hol 1 ow tube (36) is provided through

whi ch the conmuni cation takes place. WO 2011/ 000578PCT/ EP2010/ 004024 25 in

t hat the measuring space (78) is provided wi.ith a flyid outlet. proyided with

a check 4 4& lf{t%‘PhambefZ:PmbAmﬁi%taGﬁQr@Hlﬁrfﬁéﬁg”@ér]fb}%é’h!'?B?F?%Fd WIS any of

t he previ j cterized 5in that the reader (3,33,41,122) is

pl S atpggh?“eﬁée‘gffqg‘ﬁpéégﬁlﬁgmty of the piston rod (1,31,40, 103,123). 22. A

Pi st on- chanmber conbi nation according to any of the previous clains

characterjzed jn that the pjston-chanmher conbipation.is provided with

handi 6 (2 4 PIHE-GRIERFOPDBRICHECORINE (G A Gine Pravolislalns. Fhasacterieed

connect egnttﬂatt g sx(%zs)%} o15)(id Rcatedth driaithd Bﬁtzcéne@gﬁgr é}_@%ﬂ%@d‘ll} 1L28)7%, 103, 1ns) | t
or .o

into sai handl e i i st on- chanber

connected to it.
conbination in which the piston (73) can nove in the chanber (72), fornms a

boundary of ,a _neasyring space (19,38 50,78,79 1, 130) cqntai nj id
on- o 16 dePBFoTetamBRe FERE PGS ackardige 7 oty ot pieOu bR, ShithgFeridet
(1, 31, 40,i44ndOPe bistorl RRD (1834 £OATNYOP M3 fOinarbysa Hellow Mebenicnhedied fatheer
conbi nation being provided wth a sensor-reader conbination with a sensor
(15) for messsung sppca (PAB M0 TS, 71 11.A80nandsthat the sepsae £15) 9s bgatsd in the hollow
78,79,111,130) the reader.(152) for displaying the value of the paraneter
is posit i]t%ee %‘Lﬁ“s‘?"are?“}‘%th Eﬁgﬁber (150) and that the piston rod

(1, 31, 40, 74, 103, 123, 155) 20contains a channel (47,52,53) which is used to
provi de comuni cati on of the value of the i . .

15 17. A Piston-chamber combination according to any of the claims 1-16 , characterized in
that the piston is an inflatable piston (73), the piston rod (1,31,40,74,103,123) is a hollow
tube, the space (42) inside the piston rod (1,31,40,74,103,123) is in communication with the
space inside the inflatable piston (73) and in that lengthwise inside the hollow piston rod
(1,31,40,74,103,123) a second hollow tube (36) is provided through which the

20  communication takes place.

18. A Piston-chamber combination according to claim 17 , characterized in that the

measuring spacé (78) is provided with a fluid inlet provided with a check valve (75).

25 19. A Piston-chamber combination according to any of the claims 1-16, characterized in
that the piston is a non-inflatable piston (73), the piston rod (1,31,40,74,103,123) is a
hollow tube, the space (42) inside the piston rod (1,31,40,74,103,123) is in communication
with the atmospﬁere through an inlet (198) in the housing (183) of the reader, and through a
check valve (250) with the measuring space ((19,38,50,78,79,111,130) and in that

30 lengthwise inside the hollow piston rod (1,31,40,74,103,123) a second hollow tube (36) is

provided through which the communication takes place.

20. A Piston-chamber combination according to any of the previous claims, characterized



par anet er between the neasuring space (19, 38,50, 78, 79,111,130) and the
reader (152), the sensor neasures inside an encl osed neasuring space.

(14, 47, 52v62p1vbodz78 has a connection with the measuri ngPSpAEPR010/004024

(19, 38, 50, 78, 79, 111, 130), the connec?i on being provided wth a check val ve
(49) which opens in case the pressure in the neasuring space

25(19, 38,50, 78, 79., 111, 130) her . t ha sure in th cl osed
measur i ndndBalcthe mepsyryigspase (-g%)‘s BfﬂYéqeélc‘f’glP P?@&P ett PEOYided wit ﬁé‘t Cr}’teﬁlé valve
enclosed(ﬁgpsurrng space (14,47,52,53,90) is addrtronally connected to the
measuring space (19, 38,50, 78,79, 91, 111, 130), the connection being provided
with a val ve, said valve 30is controlled by a conputer, opening and cl osi ng

id ti t b f th t h
(154, 16801 Afisichuiniss sapei e oori0aoanoe! (o ARA FEin cRaBRIEHetn g
the posi tthﬁatOtfhetrE'zﬁieP'@t_’a@'llr&Q) (slpidded £ .of hedOsh ddondiBPof ihe pﬁsﬁ‘dnﬂocpn to the

top of the chanb Pi st on- chanber conbi nati on according to claim
23, char 6(d:t3é|:405eQB b%)t he fact that 5the conputer is nonitoring the velocity
of the piston rod (1, 31, 40, 74, 103, 123,155) in relation to the top of the
chanmber. 10 15 20 25

22. A Piston-chamber combination according to any of the previous claims characterized in
that the piston-chamber combination is provided with a handle (2) at the extremity of the

10 piston rod (1,31,40,103,123) not connected to the piston (73), and that the reader
((3,33,41,122)) is built into said handle (2) or connected to it.

23. . A Piston-chamber combination in which the piston (73) can move in the chamber (72),
forms a boundary of a measuring space (19,38,50,78,79,111,130) containing a fluid on one
15 side of the piston (73) and is provided with a piston rod (1,31,40,74,103,123,155)
extending on the other side, the piston-chamber combination being provided with a sensor-
reader combination with a sensor (15) for measuring a parameter of the measuring space
19,38,50, 78,79,111,130) the reader (152) for displaying the value of the parameter is
positioned outside the chamber (150) and that the piston rod (1,31,40,74,103,123,155)
20 contains a channel (47,52,53) which is used to provide communication of the value of the
parameter between the measuring space (19,38,50,78,79,111,130) and the reader (152),
the sensor measures inside an enclosed measuring space (14,47,52,53) which has a
connection with the measuring space (19,38,50,78,79,111, 130), the connection being
provided with a check valve (49) which opens in case the pressure in the measuring space
25 (19,38,50,78,79,111,130) is higher than the pressure in the enclosed measuring space
(14,47,52,53,90),
characterized by the fact that
the enclosed measuring space (14,47,52,53,90) is additionally connected to the measuring
space (19,38,50,78,79,91,111,130), the connection being provided with a valve, said valve
30 s controlled by a computer, opening and closing said connection, on the basis of the input

to the computer by a sensor (154,155).

24. A Piston-chamber combination according to claim 23, characterized by the fact that
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WO 2011/000578 PCT/EP2010/004024
26
the computer is monitoring the position of the piston rod (1,31,40,74,103,123,155) in

relation to the top of the chamber.

25. A Piston-chamber combination according to claim 23, characterized by the fact that
the computer is monitoring the velocity of the piston rod (1,31,40,74,103,123,155) in

relation to the top of the chamber.



