111121112112121121212112121211211211 *159159* 1 MEASURI NG AND READI NG THE SI ZE
OF A PARAMETER OF A REMOTELY PCSI TI ONED DEVI CE 5 FI ELD A
sensor-reader conbi nation, nmeasuring the size of a para mwmmmmmwmmuvice,
the conbination conprising a neasuring space, in which the sjgzg.0f said
paraneter is to be neasured, said sensor is renpotely positioned from said
space, and said sensor is 10 closely positioned to the reader, said space
and said nmeasuring space are communi cating during a part of the tinme in
whi ch the size of said physics par anet gr is to be neasured. 15 BACKGROUND
OF THE I NVENTION This invention was initiated with solutions for the

probl em of optim zi ng ergonam cally the reading of a paraneter such as
pressure or ten%ﬁ[ﬁ?@(gf‘@B@A@IﬁﬁmﬁﬂZEJﬂgﬁgﬁwggE&uﬂFQ on chanber

conbi nation, e.g. a floor REMOTELY POSITEOINPDGSISVA(§ Jauges are positioned
so far away fromthe user, that she or he needs to have a tel escope or

bi niculars to enable a normal reading. As no user will use such view
enhancers, many pressure gauges are being equi pped with a nmanual |y
rotatable pointer of a color, different fromthe pointer of the pressure
gauge. THe FIEED QEEYYBNEWONoi nter is pointing at the desired end pressure,
and is set before the

A sensor-reader combination, measuring the size of a parameter of a device, the

combination comprising a measuring space, in which the size of said parameter is to

be measured, said sensor is remotely positioned from said space, and said sensor is

10 closely positioned to the reader, said space and said measuring space are
communicating during a part of the time in which the size of said physics parameter is

to be measured.

15 BACKGROUND OF THE INVENTION

This invention was initiated with solutions for the problem of optimizing
ergonomically the reading of a parameter such as pressure or temperature of a tyre by
manual operation of a piston chamber combination, e.g. a floor pump. Current
20 pressure gauges are positioned so far away from the user, that she or he needs to have
a telescope or biniculars to enable a normal reading. As no user will use such view
enhancers, many pressure gauges are being equipped with a manually rotatable -
pointer of a color, different from the pointer of the pressure gauge. The first
mentioned pointer is pointing at the desired end pressure, and is set before the
25 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 other, and that the pointer needs to be set, mostly every time before starting

the pumping. This is uncomfortable.

30 The reason for all this, is that the pressure of a tyre in most current pumps is measured
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25 punping session. Thereafter it is easier to assess on a distance of the
difference in position of both pointers. The problemis, that end pressures
of tyres normally differ fromeach other, and that the pointer needs to be
set, nostly every time before starting the punping. This is unconfortable.
30 The reason for all this, is that the pressure of a tyre in nost current
punps is nmeasured 1111111111211121112111211011111111 *@&00002* 2 pneumatically
in the hose of the punp. This prohibits the transmttal of the pneumatic
information fromthe hose of the punp to another part of the piston-chamber
conbi nation, normally the chanber, cloSest to the user of the punp, due to
the fact that there i.s a check val ve _between the punp cylinder and the
hose, at | eB%etun}chaﬁ]iydﬁﬂg hoseddhe pump, 55 pr 1@5&&%5%%8’? Q%ﬂhﬁf’i‘%‘ﬁ‘ap% usi ng a
wirel ess (=infymixaamSrodi tR) @6der OMAPNBlinf t6BMREkr tPaRNSTtHSShiSBnLRImYeRi S
transmttal. It normally however neans the use of electronic parts, and
speci fi cal | orpRination; aermghly theshpmbereflagest tocthe yegr @€ theTyimy, due wxibedast ve, 10
ressources gemadiog Aask GRRNIRGhH BALAD bidkSaldfkke! & AN FighY 2
common user. SUMMARY OF INVENTION 15 I'n the first aspect, the InvVention

rel ates to preswrsRmpseader comnbi nation, wherein the size of said parameter
I's being sinmulated during the time no comruni cati on takes place between
sai d device and said neasuring space. Specifically for piston-chanber

conbi nat i on4,cosmuin wed selmmnais uvieg tywieeldsn{+ 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,

10 ressources demanding and change of batteries is uneasy to handle by a common user.

SUMMARY OF INVENTION

15 In the first aspect, the invention relates to a sensor-reader combination, wherein the
size of said parameter is being simulated during the time no communication takes

place between said device and said measuring space.

Specifically for piston-chamber combinations, such as innovative tyre inflation
20 pumps, where the cross sectional area's of the chamber are differing during the stroke
is the size of the operating force of these pumps not anymore representing the size of
the pressure in the tyre, and it is necessary to have a reliable and non-expensive
pressure reading of the tyre pressure in a gauge, nearby the user during the pump
stroke, e.g. nearby the handle on top of the piston rod in case of a floor pump.
25
Obvious solutions for the transmittal of the information of a size of a parameter
between parts of the combination moving relatively to each other is e.g. by an elastic
wire of which each end may be connected to each part. In a pump with high pressures,
will the life time of such wire being negatively affected by the harsh climate of the

30 inside of the pump, and if not, the solution would be expensive.



20 punps, where the cross sectional area's of the chanber are differing
during the stroke is the size of the operating force of these punps not
anynore representing the size of the pressure in the tyre, and it is
necessary to have a reliable and non-expensive pressure reading of the tyre
pressure in a gauge, nearby the user during the punp stroke, e.g. nearby
the handle on top of the piston rod in case of a floor punp. 25 Qobvi ous
solutions for the transnmttal of the information of a size of a paraneter
bet ween parts of the conbination noving relatively to each other is e.g. by
an elastic mﬁre of mhich each end may De connected to each part. In a punp
w th high pres t he e time of such w.re beln% negatjvely

affected by ™R e’h Vé‘ﬂlsé?lfl%{’c @O‘E’}ﬁ L? Iptse GORtARts which glidepye othgk@uring ot , t he

sol ution V\’O‘ﬁledstﬂél%e W?é’@gvz?contét m&ﬁﬂ b@QUﬁ&l‘:‘t@d SPbAH 6fQRe WRVing pQRs t 0 use
contacts which glide over each other during the stroke, where e.
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with. This utro e expensi very An

obvi ous mﬁre#wdsaséhuhmqnehﬁﬂéo neasure e.g. the pressure in the hose of a
punp, 10 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. Ewarobivious wirlesd sdhitioneis i mefsuRee. b ethé pRkRire fnhthé hR! ditd Ritng, S
expenS|ve onI al ready by having an el ecfrical source on two different

pl aces. Bt trersmb gt inrBatARs Virelessip B regeier amheiision &0d; 19nd ByRy@nt i on i s
the fact t h?éadﬁlEeonSP%ﬁ@geqf)n wf)eoit ¥ 18nd1© wifich fif (gﬁfa?éa by fhe! deflIEvef hig ONt act

with the space In thé punp under the piston, during overpressure or just
bef ore bal apetianf sepmeéebt: eelighlet this gnlutioniip expensive, omlyt dreatle bphevisgiae i n t he

tyre. That gﬁ@tﬂgaltsg'tﬂ%e gnothor}ﬁﬂ’gi'Ex{t%laggs.t he

15 Better solutions must be provided.

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
20 the size of the

pressure / temperature in the tyre may be readable by measuring said parameter in the
space under the piston of the pump, and in case of a high pressure pump, before the
check valve, which is normally positioned between said space under the piston and
25 the hose, which connects the pump to the valve connector, which is mounted on the
tyre valve. Said space is called the measuring space. The measuring space is a part of
the chamber and is surrounding the bottom part of the piston rod, and thereby it may
be possible to communicate by a channel (pneumaticly) or by wires (electrically)
between the sensor (a pressurized spring in a manometer, or a transducer mounted on

30 said piston rod end or mounted on a printboard and connected by a channel to the



pressure / tenmperature in the tyre may be readabl e by neasuring said
paraneter in the space under the piston of the punp, and in case of a high
pressure punp, before the check valve, which is nornally positioned between
sai d space under the piston and 25 the hose, which connects the punp to the
val ve connector, which is nounted on the tyre valve. Said space is called

t he nmeasuring space. The neasuring space is a part of the chanber and is
surroundi ng the bottom part of the piston rod, and thereby it may be
possi bl e to communi cate by a channel (Qneunatlcly) or by wires
(electrically) between the sensor (a pressurized spring in a manoneter, or
a transducer nounted opn 30 said_ piston rod end or nounted on a prlntboard

and connect S¥ARYING SPRLSH r‘iléfPuﬁhoS‘{“hé"St%‘ FRdalouthe 18rdsh 4B 9P A tuBIstoBAPd pi st on
rod to the ygRateletd? rbrtaﬁpslé?,fnct mvo‘?lh%ﬁtotﬂet&ogr ATBBQIRI s \}Q{y, Wp&hi®

volt/current neter or an electronic display, respecti Salggchannel S
endi ng at s&bid cpannebip ending #rseid pBtanrod prd. second aspect , the i nvention
relates to a sensor-reader conbination wherein said measuring space is
comuni cating during a part of the operation with said device. In case of
current punpsth sgcond espedtsthe mvemwion retetas wra segsoofeatitreombassor ehaéinkdieé tyre is

measuring space is communicating during a part of the operation with said device.

In case of current pumps for tyre inflation, measuring of the pressure of the tyre is
done in the hose of the pump. This hose is at one end connected to the chamber
10 through a check valve, and at the other end connected to a valve connector. The check
valve limits the size of the dead space of the piston pump. In current low pressure

pumps is no check valve present, and no pressure measuring is normally used.

The pressure in the hose may than be representative for the pressure in the tyre,

15  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, that the check valve between the
cylinder (chamber) and the hose is closing as well at this point of time.

20
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 1s about to return for a new stroke - it is measuring then the maximum size of
the pressure for the last stroke. This opens a solution where the tyre pressure /

25 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 the top of the piston rod, in order to enable a surface for the guiding means of the

30 piston rod. It may then be possible to have a reading on a gauge which is positioned



done in the hose of the punp. This hose is at one end connected to the
chanber 10 through a check valve, and at the other end connected to a val ve
connector. The check valve Iimts the size of the dead space of the piston
punp. In current |ow pressure punps is no check valve present, and no
pressure neasuring is normally used. The pressure in the hose may than be
representative for the pressure in the tyre, 15 because the tyre valve

cl oses when there is pressure equival ency between the space in the hose,
and the space of the tyre. This happen% in current punps, when the piston
has reached its end point after a punp-stroke, and is starting to return,

t hus when the overpressure in the chanber drops. The reason is, that the
check val ve 9Bdemekthe hprdie of ihﬁwﬁon(r@ﬁaﬁ@érqlosaﬁdo theeishro ard Teadableqhiiring as wel |
at this poi RheRfiorti M. 20 The pressure in the measuring space of the
chanber, between the piston and said check val ve, may than al so be
representative for the tyre pressure as well, when the piston is about to

return for r - Lt S t Ximum.si ze of the
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on the pi st @istdnr o) thenvalveptinedtod uiMthee clieck Fvalvel. YT bdndd At V. whée aensor _may
be positioned on the piston rod, and best at the top of the piston rod, in
order to eniFIRSTaure i beingemeaspred etha ¢-&i bigreidbensorExnerimenty s thahthe od. | t

may then be spers §izbbe sdi® chausl d[iRAHBnAR iSndtPeRe YA fNdynmROSilidLned

10  And, that indeed the pressure / temperature in the tyre = pressure / temperature in the
hose = pressure / temperature in the measuring space, when there is overpressure in
the pump and when there is balance of pressure, thus when there is direct
communcation possible between the sensor and the device, of which the size of the
parameter is to be measured. By a piston pump, it means that that happens during the

15 pump stroke, but not during the return stroke.The measuring by the pressure sensor
may also be done by an electric pressure transducer, which gives through an amplifier
a signal to a digital pressure gauge or an analog pressure gauge (a volt meter or a
current meter), e.g. positioned on top of the piston rod. The same is valid when the
tyre temperature is being electrically monitored.

20
In order to make the sensor - reader combination still more profitable, the sensor may
be assembled on the printboard comprising the reader, while the sensor is

communicating with the measuring space through a channel.

25 In the third aspect, the invention relates to a sensor - reader combination, wherein: the

size of the parameter is measured in an enclosed measuring space.

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

30 device. When during a part of the time communication is not possible, e.g. during the



5 on top of the handle of the piston rod - thus closest to the user, and
readabl e during operation. E. g. in case of pressure reading: this reading
may be done by a pneumatic pressure 5 gauge (manoneter) e.g. positioned on
top of the piston rod, where the gauge is connected by e.g. a channel
within the piston rod to the neasuring space (between the piston and the
val ve connector or the check valve). The sane is valid when a tenperature
is being neasured with a e.g. binmetal sensor. Experinments show that the
smal | size of said channel and its Ion? l ength is not giving rize to
dynam c friction. 10 And, that indeed the pressure / tenperature in the
tyre = pressure / tenperature in the hgse = pressure / tenperature in the
neasuri ng sf?&%,s'fr%fe‘;}pac Piglpr PP oihe size OF thernarameter meedspbe sierlatpehhis here i s
bal ance of RHE$S UL by HMhsIRBiHbRAR IR thesm_gdsﬁﬁ%]s GOITTHE CRhfRn ROSK D! €

bet ween the sensor and the device, of which t g size of the paraneter is to
be measur edbe ggnegelgntronisallyp gigp by iatchipeema cemputert Fagt pdsitippeafsheimsiongod he 15
punp st okep, Dy dithacllil B SRR U e Stk 3 e AaABASH b B TE Pressure
sensor may args pe done y an ef ect Fi ¢ pressur ransducer, I ch gives

t hr ough an eaghhg friagbe anadogyoraligitab a di gi tal pressure gauge or an anal og
pressure gauge (a volt neter or a current neter), e.g. positioned on top of
the piston rod. The sane is valid when the tyre tenperature is being

el ectri cal | pirs@nhéasi@ty in2@e InfealiriQr space K iveNBuchRASEY of the &adedf ®ONDI nati on
still nore profitable, the sensor may be assenbl ed on the printboard

conpri si ng PARMSIEL #%S-8- AiPISEn fiRor BumB &or tyre '%@‘Fﬁﬂl?ﬁ“@é?ﬂ%t ¢ PIefSHES: neasuri ng
space througlh akoGh@nR8hrd t6%hd RmbBakd)iTh @rdds Re6dse tHeN@mbBN&NhE YImpeh ates to a
sensor - reader_ conbination, wherein: the size of the paranmeter 1s neasured
in an er® oewditiopeds MeIsHENS pRaee max/ba Segepsatys ard thifemesnbe denscbyspspcealled onl y
representingmkggiﬁkéﬁﬁﬂ%s e paraneter of the device when there is direct
comuni cati on possible tween the sensor and the 30 device. Wen during a
part of the time communication is not possible, e.g. during the 6

When the value of the parameter is measured in an enclosed measuring space, it is
necessary to get the fluid in, measure it and read it. Thereafter get it out again for the
15 next measurement. E.g. in case a pressure in a tyre is measured in a floor pump, a part
of the medium of the measuring space may be entered into the enclosed measuring
space for enabling the measurement. This may be done by a pneumatic check valve or
an electrically controlled valve. For getting the contents of the enclosed measuring
space out again after the measurement, a new valve (pneumatic check valve or an
20 electrically controlled valve) may be necessary - it may also be a channel, which is so
tiny that dynamic friction (depending on its length, diameter and surface roughness,
but also by a screw which has a tiny hole as well, e.g. in the case where the thread has
been locked by a locking fluid) may reduce the magnitude of the flow out of the
enclosed measuring space, so much that this flow does not influence so much the
25 measurement, but only during the return path of the pump stroke, which is not very
relevant for the reading. However, it is necessary to monitor the reader in order to

read and remind the max. pressure of that stroke -this may be not fully convenient.

This delay may be also used for the following purpose. E.g. in case of a pressure

30 measurement in a piston-chamber combination, it may be neccessary to maintain the



return stroke of a piston punp, the size of the paraneter needs to be

sinmul ated. This may be done by a sensor positioned in the nmeasuring space.
The sinul ation needs to be done electronically, e.g. by a chip or a
conputer. The position of the piston rod may be the basis for the

sinmul ation of the size of the paraneter of the device. The 5 reading may be
analog or digital. Direct neasuring in the neasuring space may give
fluctuations of the size of the paraneter, as e.g. in a piston floor punp
for tyre inflation with regard to the Rressure, but also with regard to the
tenperature. In order to ease the sinul'ation the punp, a 10 conditi oned
nmeasuri ng spgce may be necessary, and this nay be done by a so-called

encl osed medallf PhEe 4135 dressyip of therlest purp strgle dane. Whendhe pistonisrewai®er ed in an

encl osed UeaﬁéfrthdiguﬁFQG&qe, fuktil % VARG P BAJ PardrRet&lSh tHellfack lalfialhnt fhe spRRESUT € i t
and read it. Thereafter get it out again for the 15 next” neasurenent. E.g.

in case a pbewsen thejpisten angdrachesk yalse ar #alvé pormedtprokas reachgsd the mpatimunef ¢ he
gi ; . di ;
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space for ena ( € measur enen pneundti c check
val ve or Sanrepraseittingc dlid ytyreoprasgirt eduringl vaid Bon-cgemntmingionheensht €hiss of t he

encl osed rreg?s]&é &gnmﬁgns%bggﬂwnpr%fﬁrsgr t he measurenent, a new val ve
c el'ec

(pneunmatic che val've or a fically controlled val ve) nay be
necessary - it may also be a channel, which is so tiny that dynamc

friction (depending on its length, dianeter and surface roughness, but also
by a screw &/ﬁ?%ﬂn %ryén"t"i‘tﬁ?‘qu’l%éhlééfgb\‘fefnla?' %E.dﬁl?e ‘?l?f’trloﬂ’éal&ya@@'ghg’reélsf he thread

has been | oekee6oraynsatol )by kdTBvaré &dribblin@an rcg@ze&cﬁmnﬁggmetpégtﬁomfﬂl@e flow
out of the encl osed neasuring space, so much that this flow does not

i nfluencd soisioneed infelation iphs pyepentroling ahi. r st brigieetnaics along:¢-goat h of
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necessary to nonitor the ader !ln order to rea remnd the
pressur e of mearing spask ébetweanstherpistopeand she valvd sonpentareni @atspace betwgeme of t he

tyre pressu S S 3 e, phston i.s refurning
after that {phg r}%gt%ri E%L{eh% c&ﬁ%{m\ﬁ%&‘ggﬁ%&gggg rnP %g&péanrﬁatrl%gthégre L|nnca§ en%fe}lspace
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sai d non- C OhdBd ) Yoahdt lopéhifdnd@ibsing happed @iiailtabiéduklon functions very well in
practi se. :

When the requested pressure has been reached, will the movement of the piston stop,

and will the pressure in the enclosed measuring space become equal with the pressure

20 in the measuring space, which is the pressure of the tyre. Firstly when the hose has

been disconnected from the tyre valve, the pressure in the measuring space decreases

to atmospheric pressure (even there is a check valve in between) when the valve

connector is of a type which enables communication between the atmosphere and the

pump, when disconnected from the tyre valve, and will the pressure in the enclosed

25 measuring space decrease to atmospheric pressure.

The reading of the tyre pressure in the above mentioned simulation equipment is only
that pressure at the very end of the pump stroke. It is necessary to monitor the
pressure during the end of each stroke, which may not be convenient. In order to

30 allow the preservation of the pressure (or temperature) during a pump return stroke,



That tenporary maintaining of this value may be done electronically (e.g.
by the use of a condensator), by software controling an I C, by mechatronics
- the position of the 10 piston rod in relation to the punp, controlling an
I C, or just by nechanics alone: e.g. an encl osed neasuring space, which nmay
be connected by an inlet check valve to the neasuring space (between the

pi ston and the val ve connector, or the space between the piston and the
check val ve between the conbination and the hose in case of a punp for tyre
inflation), and an oulet channel or a g outlet channel. The inlet check 15
val ve may preferably be identical with the val ve between the conbi nation

and the hose, so, that opening and cl osing happen sinu]taneously. Wen the
request ed p&’@s@ﬁ]roée‘ﬁg’é’a BB% SPUS PTG P‘? OPﬁ@ YAb(FerBish By P?\éﬂléi‘tg‘i on stop,

and wil | thgeffi@3i5Ubebé Boltlpemshedioser ARASY dbROmenANg qgﬁgr &Hgal with the
pressure 20 in tHZ neasuri?g spaée, which is thg pregsuge o] et_he tyre.

Firstly whebutionefopglosing fhe meawrige spaisnaderadhe pump tsawiony ped gp¢ning up he
pressure in Wl . to atnospheric pressure (even
o AR b BB E s

there is a cheék valvé the val ve connector is of a type
whi ch enabl es communi cati on between the atnosphere and the punp, when

di sconnect eﬂ Jiﬁlf}lg] J‘ul?oqneft%rlﬁec\ﬁ irxrag’s%'%ggen\{\énlt If01I Qeoe%ressf,%gfaﬁré%glf ﬁt]hgeeg?rréf | osed 25

measuring space decreas€e to a 'C pressure. he tyre
pressur e i npessereatnoivig thveaturosienite sriagble ahat of ae qutlep nEVd bdtwearthy eddhadtd pr essur e

at the very_end.of the pu stroke. It _|s necessary.to nonitor the pressure
Guri ng t he BREVHRE P36t B DCRESGRE DRCH L) KITe BEoBRIEITEREON P ater o 30
al | ow the pésebeshd afi e pisfont 08, RAESEIA SistoR s coMMARBALHEW it Wid BEiRePUND
return stroke, .8 the enclosed neasuring space conprises an outlet valve

whi ch el DECISHTIRG sRace) aad Aot Rrasuiing, spags. TERCLEl| Jhadiemsisr ehfhe nistotay be
done manual {omméhichtink With' RS ShdlGed niREukiBR shRE i€ bRRlePthah Mt TRAR YWY Space
before the punp session, and opening up again, thereafter, by pressing said
butt on agai ¢pmmunicating with the measuring space. This enables that when the pressure in the
enclosed measuring space is equal to the pressure in the measuring space - thus during
pumping strokes - the valve is closed. A proper fitting of the piston rod to the housing,
15 eg. a sliding fit, may enable that the movement of the piston rod of said valve from
being closed, to become open and vice versa will be delayed. Thus, while pumping,
the valve remains closed, even during the return stroke, which does not take a long
time - the reading shows the current tyre pressure. When the desired (tyre) pressure
has been reached during pumping, the pump will be disconnected from the space to be
20 inflated (tyre) and the pressure in the measuring space will drop to atmospheric
pressure, said valve will open, and the pressure in the enclosed measuring space
becomes equal to atmospheric pressure. It is now e.g. possible, that a manometer
mounted on top of the handle of the piston rod of a piston pump, is showing the
current (tyre) pressure while pumping, while it is not nessary for the user to constantly

25 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 may be so long that the spaces behind the valves and the housing - on each

30 side of the bearing of the piston rod, always are communicating with each other, thus



5 A sinple automatic,mechani cal arrangenent for a better sinulating of the
(tyre) pressure during the return stroke may be that of an outlet valve
bet ween the encl osed neasuring space and the neasuring space. The valve is
conprising two pistons, one at each end of the piston rod, and each piston
is communicating wth the enclosed 10 neasuring space and the neasuring
space, respectively. The dianeter of the piston communicating with the
encl osed neasuring space is snmaller than that of the piston communicating
wi th the nmeasuring space. This enabl es that when the pressure in the

encl osed nmeasuring space is equal to tﬁe pressure in the neasuring space -
t hus during, punpi.ng strokes - the valve is closed. A proper fitting of the
pi ston rod {TESPHEVHEGPOHEON ebthe giston red inyihg Gearing. Whsy thiswprld notbe the he
nmovenent of c{sk&t ﬁhf bOPoskiBR thdt oA bichoriRbiMRe SHIEMRRHNId SpaREEHe cIbRdHE O open
and vice versa w1l be delayed. Thus, while punping, the vafve remai ns

cl osed, evepertpiy pastion|oé theaistemrodt- ranayementi of ithedadies,rmoquld mekwt in dloglgrt | e -

t he readi ng - 1 e Y. e n.the.desired (tyre)
pressure hagéggea\é%l T %lglé %g%fre’d glfglhénrglg rgsusgrr{()zi tli?%&J Eht%hg p%rraﬁm\?\f threb'e{hl I %“(c% fect ed

f r om t he 5spelestructmgishe @Ovanmek af thelpi§toy rad, amhitiug dfehgmessumeof the vdkeesmeasur i ng
space will drop to atnospheric pressure, said valve will open, and the
pressure in the encl osed neasuring space becones equal to atnospheric

pressure. | Bail svah@varfangemdd® $isdybbe usedhaith aniflﬂ&owgé&i_f arfpi'dtﬁh%r erpuh@p(of t?e
show ng the current (tyre

handl e of the piston rod of a piston punp, is

pressure V\hi“it‘@% u?i’ﬁ&ﬁ@b,s"‘i;&ﬁ‘i‘?rén&?r'is not nessary for the user to constantly
25 nonitoring the reading of said manoneter, in order to obtain said
information_about the current (tyre) pressure. An inprovenent for the valve
ar r angeri®nt Thaatyraorressgtsimation ja the epplosademenseringsbacerduripg degpturnotrokay be so

ong that ¢ bens RResSisDENAthelcN St ¥ Gitd Uthold) 4nBAURL e oudf RS0 ST de of

the bearing of the piston rod, ways' are communicating wth each other,
thus 9 i reaepiecsinwdations Phese tsinuratehs thay pf sowse beddona tiyhe dospnieng. \When

above. nont | BAEATCY e rebARReg G RN AP RIPIRi BREhed BRCItRe b  on rod -

a movenent the lashmemivnudare valved whick sial be contmllbd gbearicaliyesstiodcdlly. Bush space,

hi gher pr.essure than that of .the atnosphere -.this.may be 5 obstructing the
rmvemenlt[is ofmf“hgbep Aot r“B’t‘ig DiBgFT+ Fids MoFe Pﬂ%lynﬁ\?@h%tfﬂns’ofvg{chemebll\?é‘g. Sai d

val ve arr angeif®iinceBiarbBattadlodt fuinfMey infldord ptRfosed. a piston for a punp,
actuat or, shock absorber or notor. 10 The tyre pressure sinulation in the

encl osed nmeasuring space during the return stroke of the piston is an

| e, Diingd -0 - iati S m I e
exanpl e, Whhglhgd SpettiohS nidy HPHE tm%%f%.gnmé REs E“g”ﬁ%ng% ¥ fhe GOIRL eX

simul ations. These sinulations may of course a conputer program
or a progr atAreen incelatigy te thejreadingnin thyl dnclegedieasinrigepacgnd out | et val ves, whil e
the laspynmentioned are val ves which may be controlled
electrically/electronically. This

This may e.g. be the case when there is dynamic friction in the check valve between

the 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
25 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 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

30 maximum flow said check valve of the pump.



15 may .be done in nuch bigger and nore costly installations, which may need
mai nt enance, than that of a floor punp for inflation purposes. During
operations may a deviation of e.g. the pressure / tenperature of the device
happen in relation to the reading in the encl osed neasuring space. 20 This
may e.g. be the case when there is dynamc friction in the check val ve

bet ween the nmeasuring space and the hose of a punp, due to a too big
velocity of the piston during the punping stroke. This neans, that the

val ue read is higher than the actual pgﬁssure inthe tyre. It may be

avoi ded by using a check val ve having a flow 25 possibility which is under
all circunstances blg enough, for both the check valve of the punp and the
inl et check Argihgldeyiation may Qequp when the sherki valye bpcen thapumpapd disihase ipn s,

that the beggdEr@inttiien meslﬁlﬁtrbthﬁé]éjvme 5ftBe BAIR D ARa SRS sﬁ’alclt‘:.i Hidv g, Wi th the
e

pi ston rod suSpension or wt piston itself to the wall of thé chanber,

that a maxi Rengepedsnced datin p@edmentydee devidtion whpy steictuabonehwhighdenld t he

vel ocity, i i : 1 al i - Saj e val. v f the
parp. 10 Adeihet B RaEid i alt b Whder R BUFEOARE | o pump
and t he Hoséorithe yangte dndapwemerit dfrtbentyrhgeinpératurec Sal kestawowd dfe hevencl osed
nmeasuring s ving experienced thatin experinments, the

devi ati on nggﬁtzmlsﬁé\g%fﬁg 5 ll’(;o%%?or\%}ﬁpc pc"‘ltr)lglrghci3 etr)lgloge |“{>eé’8“r61§ SB?feadapt ation of
the scale of the reader. This seens also to be necessary 5 for the renote
measurenent _of the tyre tenperature, Still best would be to have identical

check val vedhe BRoVA megioned gx frid1qom aump fprguEm eSSy plefge Sf3aPales  The

above nmenti eilgtne MR iNueScanfalsd b heAronikeR kindlof BEVITYs A8 §ilhBSnsHIRARE
exanpol es only, and the issues can al so be used on other kind of devices

and sit Ut i asolpsemeternaveto b measyied g Aeleall BATHESSe t 0 be neasured, e.g.
nucl eair particles. In case of e.g. a container (envel ope) piston type
(claim5) according to EP 1179140, which uses an encl osed space, the
encl osed sphceaserefe.pe qontaingr Eevivsloprd pistangypi(clhéhiShaccotdingtodRoE@dl4feasur i ng
space, rel at} urd p 15 jacent .t he, space
bet ween t he&&pn?égt%s%s %ﬁ%ngg%ﬁe@ ﬁg‘%atﬁé\igﬁ@%ﬁg@e ?cséi %ggrl]) eeqrgtg?}fal%@ B%Slljt{j)éle(? s used.
behind the enclosed measuring space, relative to the measuring space (the space
15 adjacent the space between the piston and a check valve valve), if an electic gauge is

used.

In case of a pneumatic gauge (= manometer), the piston rod may comprising the
enclosed measuring space.

20
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 at least between first and second longitudinal
positions of said chamber, said chamber having cross-sections of different cross-

25 sectional areas at the first and 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,

30



In case of a pneumatic gauge (= manoneter), the piston rod may conpri sing
t he encl osed neasuring space. 20 A piston-chanber conbination conprising an
el ongat e chanber which is bounded by an inner chanber wall and conprising a
pi ston neans in said chanber to be sealingly novable relative to said
chanber at |east between first and second | ongitudi nal positions of said
chanber, said chanber having cross-sections of different cross- 25
sectional areas at the first and second | ongitudinal positions of said
chanber and at |east substantially contjinuously differing cross-sectional
areas at internediate |ongitudinal positions between the first and second
| ongi tudi nal _.positions thereqgf. the cr.oss:sgction area at the first
| ongt t udi nateEbin SRS aTHE Resieghe %o AR HER b B Bl ol FEsid 1 e
second | ongdiffetthnéabsspsestidnalodteas of aid @haintir Siitng (e aslsiveahdvgmeas ogpstdl t o adapt
itself and said seali%% nzﬁns to sai.d different @%PSE_Se tional .areas of

m st

sai d chanmbeP'S@0r MSE"St ot ik lRpsiudipat Posifion 4 IMEERCAiate om t he
first |ongiforginfifial péistidnk @thé BeconOIdnSitidthal PestioARE LAY BhanfdRY whedintad
positions to the second | ongitudinal position of said chanber, wherein the
5 pi st onScoPigion seannisese 2 selptigellyy dgtormatie ioataingh tcampesing avslefosmalie a

def o mabl . Rk hia pRabflphl Ry WA 7 AOTRA! ShaCkoinGAGHAEd Space

comuni cating Wt rmable contal ne envel ope), the enc ed space
may have a wohsheadefonmbleneontaitiee (enynlopé)n the( anclossdvsplacpmpy have deonstant at abl e.
This may be r hayi a Surl C |, +Qr i re.loominside
t he encIosegﬁgggigg(¥P%@%g°%né?@ggdn%gg%%%%égks?ﬁgﬂg ﬁ@é?§”§%%§P99|ike t he
situati on ibaving ambdsontg ¢hampel foon wtinerleom fifsidattheoenclodtibspace; ifithpbretwed i al si ze
of this piston type.is th f the chanber. i st on- chanber . coppi nati on
conpri 5" e iogRauIDy sRahte dnTeRto Sup gl PRYP AT PBRSIaBbr vl |
and conpri s¢iR@mph@eiiaDsizd &F tBid ipttontAFdde that 6f theckagdbd ngly 15 novable rel ative
to said chanber wall at |east between a first |ongitudinal position and a
second | ongi tudi nal position of the chanber, said chanber having

cross- sect i gnsu@f b bAlofibinaRbR SenmRile M MMnedte $AsmbR Wskn\if 6H1ERED b
circunferent?%i I%ngthsoatIFhe f??§i9§$d_sé§g%d_longitudfna pqsi¥ions, and
at | east sudsimat chamber sl anduyearprising § fpistanin gaidshamber to be sealingly

15 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 léngths at the first and
second longitudinal positions, and at least substantially continuously different cross-
sectional areas and circumferential lengths at intermediate longitudinal positions
20 between the first and second longitudinal positiohs, 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 comprising a which is elastically deformable thereby providing for different
cross-sectional areas and circumferential lengths of the piston adapting the same to
25 said different cross-sectional areas and different circumferential 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

30 approximately equivalent to the circumferential length of said chamber at said second



sectional areas and circunferential |lengths at internediate |ongitudinal
positions 20 between the first and second | ongitudinal positions, the
cross-sectional area and circunferential |length at said second | ongitudinal
position being smaller than the cross-sectional area and circunferenti al

| ength at said first |ongitudinal position, said piston conprising a which
is elastically deformable thereby providing for different cross-sectional
areas and circunferential |lengths of the piston adapting the same to 25
said different cross-sectional areas apd different circunferential |engths
of the chanber during the relative novenents of the piston between the

first and s t S sai.d |
| ongi t udi naﬁggg%léaﬁ)ggés&%{? LF%LOIR%AI Beg& \ﬁ%gé&égﬁ%%ng ‘tgip“ghf‘)‘ﬁt‘ﬁgﬁ? ddbiced to
have a pr odditdction-tmngversafly twith msmcaltcmethe |lomgﬁtbdanait alimes‘en fof eke ahninl:u:ndef or ned

state there n mhl h the circunfer al t |ston

appr oxi mat e?&?rebﬁli’lr?)’é g, Or; 2 ppAngieY Bﬁﬁ]le AR %%98’ E‘@ “h’cg‘? 8z {hered, nber at
sai d secondduring thongitivel @iovaher?0sf the pitontfign mmeabﬁu%ngmdﬁﬁl pospRAdabl e from
its productlon size in a direction transversally with respect to the

| ongi t udiPnafidifirs deneimdige! Rasitiop; h%%é’ﬂst%@ﬁ@wnﬁ B% Fompngon 8RFlestdansi on of

the piston §gaednéhuntARgGlittothe HefPmbtle E:s&smatl(rehmoﬁeh Qhé sk Spadpvenent s
of the piston fromsaid second | ongitudinal position't
has a constant volume.

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

10  cross-sections with and without a constant circumferential length.

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

smallest circumpherential size.

15 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 enclosed space may be used then as channel 52 (Figs. 3 A-C) or as
inlet channel for the measuring space. The check vélve 43 should than be put in a
reversed position: please see Fig. 9.

20
The sensor - reader combination may be used in any device where a the sensor is
remotely positioned in relation to the device of which a parameter needs to be

measured, such as pumps, actuators, shock absorbers or motors.

25 The above combinations are preferably applicable to the applications. Thus, the
invention also relates to a pump for pumping a fluid, the pump comprising: a
combination according to any of the above aspects, means for engaging the piston
from a position outside the chamber, a fluid entrance connected to the chamber and

comprising a valve means, and a fluid exit connected to the chamber.
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5 said first |ongitudinal position. Said piston neans nmay be conprising an
encl osed space conmmunicating with the defornabl e contai ner (envel ope), the
encl osed space has a constant vol une. The encl osed space has al so a
constant vol une when the chanber is a conbination of 10 cross-sections with
and wi thout a constant circunferential |ength. The circunpherential size of
this piston type nay be that of the chanber on its snall est

ci rcunpherential size. 15 In case of e.g. a piston type according to claim
1 according to EP 1179140 is used, neifsher an encl osed space 42 (Figs.

3A-C) is necessary, nor the inflation nipple 43 (Figs. 3A-C). The encl osed

space may be, used then as channel 52 (Figs.. 3 A-Cl.or. as inlet channel for
the meacur i Bt D Suioh BRI RR RS aseplorngsnaRsing o Prbirahe T Fob Mg e ver e
posi tion: pbethseombifatiinGspddts, M@ankfer @ity the piskadom & podifishadutside they be used
in any device where a fhe sensor_is.renotel gsitjoned in relation to the
devi ce of whiatbeq n&&?%ff?ét%rpgwé%gu@amag%@a@& ordef, (g displacs (hgjuston, ot yat or s,
shock absor p&ygerthe Rk HdSthe seeond Bn@RAKE] sRIdhoat i ons are preferably
applicable to the applications. Thus, the invention also relates to a punp
for punpi*ng a fluid, the punp conprising: a conbination according to any of
the above agpesdisatorRANSmpAle £NGAIhREhE BonBLSE RNhd ERMLEr ARToipAnPUL Si de
the chanber, a fluid éntrance connected to the chanber and conprising a

val ve nmeans@ valvel nzeafs. iilsd, axluid exihpenweesed toothe ishambearabé comprigngrhaalveivent i on
also relate cruat CONDr i S o I nation. rdi ng. .0 any of

t he conbinaﬁF%ﬁIﬁ%bg%b%?mﬁééﬁgﬂﬁg?ﬁ%E%%%?%%ﬁqﬁ¥ 5?%?%%%%85%?59%%§$ti0n
out si de t hethe lpasminapwandelzenfrst asedond tonginodimed pditiond | nt o t he chanber in order
to di spl.ace the piston between the first and the second | ongitudi nal
positioﬁ . 5 The actuator may conprise a fluid entrance connected to the

chanber andF@g@IpIthé iifV@ntonV Rla& ABRRS a hb&O absdrifet WoslpAsihd aCeonibazties to the
chanber and conprising a val ve neans nay be provided. Additionally, the
St

act uat or madcCeriRs: BY b shescomghingion Ssnegtss meansifer engagisadheopistae fomr &t or

second | 0nggésﬂﬂinn&hsiw&{etd'h%ber,lQz_hE:ieﬁfﬂl!hl:)éngég*i}?g YR In' Rt fRSit& SO to a
shock absorber conprising a conbination according to any of the conbination

aspects, me¥hereths pigtag dginnly firsidopgigdiagl possipnaansiodn nherrpositios wheretthe chamber ,

wher ei n 1%“9%1%9%9%5‘& ﬁ‘(i‘ﬁ‘m‘Di?(l\{ﬁla‘?gosg%tn.e'fheoﬁ%rkér%am%eq V(\:I{)]Jﬂﬁriﬂgiasﬂu? is in
its first longitudinal position, and an 1 nner position efe the 15 piston
is in its seumance ¢onnegptdduditheadhamben dnd@ompiitieg alvslee beansmAlsof the bbserbeconpri se a

fluid ent tedto th d i Si I . Al'so,
Lhe absor el ke AL e P e B R CLOME Sr LR P RE EHaREES o

conprising a val ve neans.

20 BRIEF DESCRIPTION OF THE DRAWINGS

In the following, preferred embodiments of the invention will be described with

reference to the drawings wherein:

25 Fig.OL shows the combination of a pneumatic pressure / temperature gauge
and a channel within the piston rod, where the measuring point is at the
end of the channel, the channel communicating with in the measuring
space - the lower part of the drawing has been scaled up 2: 1. A scaled
up detail is also shown. Fig. OR shows the combination of a pneumatic

30 pressure / temperature gauge and a wire loom within the piston rod,



20 BRI EF DESCRI PTI ON OF THE DRAWNGS In the follow ng, preferred

enbodi nents of the invention will be described with reference to the

drawi ngs wherein: 25 Fig. CL 30 shows the conbination of a pneumatic
pressure / tenperature gauge and a channel within the piston rod, where the
measuring point is at the end of the channel, the channel conmmunicating
wth in the neasuring space - the |lower part of the drawi ng has been scal ed
up 2: 1. A scaled up detail is also shown. Fig. OR shows the conbination of
a pneumatic pressure / tenperature gauge and a wire loomw thin the piston
rod, 14 where the neasuring point is at the transducer at the end of the
iston rod, the transducer conmunicating with the neasuring space - the
Ioovver part of the dré\(’i]e thﬁ&éea%’é‘@ﬁpg’é‘élsé‘ﬂ%ﬁraﬁdui‘?raA“@(?&ﬁ@gthﬁrP‘%‘é’t ail is

al so shown; 5 Fig. |ASNONS ahQutQRoRfminitacifl WiNhé %kaai}mg s[ph&or ump with
an inflatable piston, with an electrical gauge nounted o op of the

handl e, and the bot t dewesfpattieé thsidsavong hasdeen sdaled iyp 2t t-ahsedled wp detail ishe

encl osed neasuri ng SQ‘?s%%oerQ Fig. IB Fig. 2A 15

5
Fig. IA 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 rod with the transducer in the enclosed measuring
space;
10
Fig. IB shows the bottom part of Fig IA 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-
15 between channel which ends in the enclosed measuring space;
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
20 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;

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



shows the bottom part of .Fig A on a scale 2: 1; shows the top of the
piston rod of a floor punp with an inflatable piston and a pneumati c gauge
nounted on top of the handle, an in-between channel which ends in the

encl osed nmeasuring space; Fig. 2Bshows the bottompart of Fig 2A on a
scale 2:1; Fig. 3Ashows the top of the piston rod of a floor punp with an

I nfl atabl e 20pi ston and a pneunati c gauge nounted on top of the handle, and
the bottom of the piston rod conprising an encl osed neasuri ng space; Fig.
3Bshows the bottompart of Fig. 3A on g scale 2.5:1; 25 Fig. 3Cshows the
outl et channel of the enclosed neasuring space of Fig. 3B on a scale 6: 1,

Fig. 3Dshows. a.detail ,of the outlet,channel.. of Fig., 3C on a ale of 5: 1;
150 g, BenBUSS o ke FE TR HSE bE BT 5ie’ € e bepb et hededNgEd by an
i mproved construct i orimpfved Eshsidiivh MritkeKimulation;

Fig. 6A shows an improved simulation for the tyre pressure of Fig. 5 in the
5 enclosed measuring space, where the the valve is shown closed;
Fig. 6B shows an improved simulation of the tyre pressure of Fig. 5 in the

enclosed measuring space, where the the valve is shown open;

10 Fig. 7 shows the signalling of the electronic simulation when the pressure /

temperature is measured in the measuring space of a floor pump;

Fig. 8A shows a section of a pneumatic gauge housing, mounted on a handle,
where the enclosed space is communicating with a space outside the
15 gauge housing, enabling an inlet for the pump, when it is not possible

to have an inlet which is directly communicating with the measuring

space;
Fig. 8B shows a detail of the enclosed (measuring) space of Fig. 8 A;
20
Fig. 9 shows an improved construction of the valve arrangement of Fig. 6;
Fig. 10A shows an scaled up detail of the valve arrangement of Fig. 9, when it is
closed; and
25
Fig.10B shows a scaled up detail of the valve arrangement of Fig. 9, when it is
open.

30 DETAILED DESCRIPTION OF THE INVENTION



Fig. 6Ashows an inproved sinmulation for the tyre. pressure of Fig. 5 in the
5encl osed neasuring space, where the the valve is shown closed; Fig.
6Bshows an inproved sinulation of the tyre pressure of Fig. 5 in the

encl osed neasuring space, where the the valve is shown open; 10 Fig. 7shows
the signalling of the electronic sinulation when the pressure / tenperature
I's nmeasured in the neasuring space of a floor punp; 15 Fig. 8A shows a
section of a pneumatic gauge housing, nounted on a handle, where the

encl osed space is communicating with aspace outside the gauge housing,
enabling an inlet for the punp, when it is not possible to have an inl et

which is dirgect]y . communicatin 1t h. the nmeasurin ace; Fig. 8Bshows a
detail of tFE OGS sk Bring)0 SrBEaGrrR] geiugoRh Patimat PISHBvo an
i mproved copsige Wehdif 10F. Wikten VAl beugaris angRi®Adal Rfandthéer 2 (nbGshokAfishows an
scaled up detail of the valve arrangenent of Fig. 9, when it s closed; and

Said gauge housing 101 is mounted on top of a piston rod 103. The piston rod 103 is

hollow with channel 104, which mounting a tube with a measuring channel 107

5 within tube 113, which makes communication possible between the pneumatic

pressure gauge 102 and the entrance 108 of channel 108 at the bottom of the tube 107.

The measuring point 108 in the housing 101, at the manometer entrance. The

measuring room 111. The handle 2. The suspension 109. The spring washer 6. The

bolt 7. The suspension 110 of the channel 107 in the top of the piston rod 103. The
10 suspension 112 of the piston. The tube 113. '

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
15 piston rod 123 is hollow with channel 124, in which a wire loom 125 is mounted. S(aid
witre loom 125 is connected with a transducer 15, which is mounted on a platform 16,
which makes communication poésible 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
20 the piston rod 123. The transition 22. The suspension 131 of the piston.

Fig. IA shows the top of a piston rod 1 with a handle 2 and an electric
(pressure/temperature) gauge 3. The gauge 3 is mounted on the handle 2. The piston
rod 1 has a upper space 4.1 which is serving as an enclosed space 8 for the inflatable
25 piston, of which only the bottom part of itssuspension 5 is shown. The spring washer
6. The top of a bolt 7 is shown with the bottom space 4.2 of the enclosed space 8§,
which is directly connected to the upperspace 4.1. In the top of bolt 10 is a valve body
9 mounted, and fastened by a nut 10. The core pin 11 is shown in a closed position
against the stem 12 in the valve body 9. This valve 11 is serving to keep the enclosed

30 space 8 on the necessary pressure. On the valve body 9 is the housing 13 of the



25 Fig. 10Bshows a scaled up detail of the valve arrangenent of Fig. 9,.
when it is open. 16 Fig. OL shows a reading point 100 of the neasured

val ue of a pneumatic pressure gauge housing 101. Wthin said gauge is a
mechani cal manoneter 102 (not shown). Said gauge housing 101 is nounted on
top of a piston rod 103. The piston rod 103 is hollow with channel 104,

whi ch nounting a tube with a nmeasuring channel 107 5 within tube 113, which
makes communi cati on possi bl e between the pneumatic pressure gauge 102 and
the entrance 108 of channel 108 at thesbottom of the tube 107. The
measuring point 108 in the housing 101, at the manoneter entrance. The

measuring room 111. The handl e, 2. The spensi o 09.. The ri.ng washer 6.
The bol t 7.enfﬁée%dréeﬁgﬁg]ﬁosrf’aiﬁg“o?m‘frﬂ%d' %nﬁ’é‘fss 8)7%@?'?(1{]?% ]t5(S)§ 5‘1‘0 e piston
r odd103. Thmomae$ma?ewtmnn1n62 ngs tplhiefgﬁh SI]E6oﬁlllovGE|h@ detifde a&tixatioﬂ:iog-t}lm shows a
readi ng point 120 t he neasured value of an electric pressure

t enper at ur e“@‘%ﬁé r ﬂ%&é Preping isdetween hrsV b L 1 ofthe eraltsed BSASHHNS $RRCR g/ di gi t al

el ectric gayggndlie wamMAlice? N19VMe vabal B YRiLE Bonhééts kiR MRWMHRApaR 1OoRipf a
pi ston rod 123. The 15 piston rod 123 is hollow with channel 124, in which

a wire | onih Zasusingypacedd adigny thequiler af demeopanation cBsriercefee bpliav a
transducer digion¥WH £ dicsedBY Alefitdr 86! aﬁ}ﬁieﬁtﬁ%ﬂﬂml&ﬁngg WRINELE s ORK Rt § ni catli on

possi bl e between said gauge 121 an asuring point 128 at the bottom
of the pi stdhfremdhelessurtimansdsasUbitmthe gpeged. TBOrestif¢hehwinidg & m@t siba. spri ng

washer 6. T |t. 7.,,The .SUS L0 9 of th anpel 124.in t top of
20 the pi ston ?%5hlf§§2 pf%éélysrtgggflﬁ £ %bné%f gufﬁeougﬂgglg Siveinie BIheo?m{éﬁe pi st on.
Fi g. | A shovave dfehd anplosdd raeqeuririgapadedd idnotishébwmm handl e 2 and an el ectric
(pressuHsltenperature) gauge 3. The gauge 3 is nounted on the handle 2. The
pi ston

Fig. IB shows the bottom part of Fig IA on a scale 2:1.

Fig. 2A shows the top of a piston rod 31 with a handle 2 and a pneumatic pressure
gauge 33. Said gauge 33 is mounted on the handle 2. The piston rod 31 has a space

15 34.1 which is serving as an upper part of the enclosed space 32 for an inflatable
piston, of which only the bottom part of its suspension 5 is shown. The spring washer
6. The top of a bolt 7 is shown with part 34.2 which is serving as the lower part of the
enclosed space 32, which is directly connected to the space 34.1. In the top of bolt 7 is
a body 39 mounted, and fastened by a nut 10. On the body 39 is the housing 13 of the

20 enclosed measuring space 14 mounted. The end 35 of the measuring channel 36
within tube 36.2 is shown which is tightly mounted in the top 37 of the piston rod 31,
and connected to the pneumatic pressure gauge. The valve 18 which connects the
enclosed measuring space 14 with the measuring space 38 adjacent the outlet of the
combination.

25

The outlet valve of the measuring space 32 is not shown.
Fig. 2B shows the bottom part of Fig. 2A on a scale 2:1.

30 Fig. 3 A shows the top of a piston rod 40 with a handle 2 and an electric pressure



rod 1 has a upper space 4.1 which is serving as an encl osed space 8 for the
I nfl atabl e 25 piston, of which only the bottompart of itssuspension 5 is
shown. The spring washer 6. The top of a bolt 7 is shown with the bottom
space 4.2 of the encl osed space 8, which is directly connected to the
upperspace 4.1. In the top of bolt 10 is a valve body 9 nounted, and
fastened by a nut 10. The core pin 11 is shown in a closed position against
the stem 12 in the valve body 9. This valve 11 is serving to keep the

encl osed 30 space 8 on the necessary p[gessure. On the valve body 9 is the
housing 13 of the 17 enclosed neasuring space 14 nounted. The (pressure)
transducer 15 is, shown, nounted on a platform 16. This platform 16 allows a
gentl e acti @aigedh - dhetgeues Ahris aupvated 109 thg handle 2 i nigion $0d0 hde@nt he wal |

17 of the egglifegdpdBaAI Ut REPHRRARE pistondftehshitfed! SANIPAE Ran tommulRayal ve 18
whi ch connects the nmeasuring space 14 with 5 the neasurlng®space 19

adj acent t h&vithuhe pistogf(sactres. CYRBPMAT082] oMED208/08745 toe WIOROMHAB [H83r-on rod 1
i s closed bl‘re@sﬁz&tko%rto %Odesi}(}gal 1%5%:1 I]‘_’E tl{e'otg{lé]rle% cﬁ;hg %{ygg e%#%%a?érg%ﬁ%fasro%{ﬁw re | oom

21 fromthe pressure transducer gauge € Wring
i s not sHownot Jtevn) thaersghtan amfla2@n pipplei 431 which hes 4ni huildin G@ck valbe4bThst out of

the piston ro tl et val,ve, of the e osed..me rin ace.l4 is not
shown. 10 FPEE holg 88e e Fee Bt ok peSl FLRORRUTRRTY OB ERESEmEE, ° DR
shows the t pRtodfrod4@iant duild ckhd heat 45hofahdbolode TRe afdlosad RiRa4UMBg ispacPr €SSUr e

: | ' he hapdle 2. The piston rod 31 has a
gg;gg 33 8%17 gs b%lalg %ea s%%arlatse hrggglxg]é féjinct).l?e }tleag 45 g I.S)jolte 46. Said enclgsled measuring

space is connected through a check valve 49 with the measuring space 50. Said check
10 valve 49 is built in a separate housing 51. The (vertical) channel 52 is connected to the
enclosed measuring space 47 within the tube 36.2 by means of a (horizontal) channel
53, and is sealed by a sealing means 54, e.g. an O-ring, in the enclosed measuring
space 47. The cap 55, which is a part of the O-ring gland. Either is the transducer 15
mounted on the bottom 56 of the tube 57, where the channel 52 is filled in with a wire
15 loom 57 to the electric pressure gauge 41, or is the channel 52 open, and on top 58 of

the channel 52, within the electric pressure gauge 41, is the transducer 15 mounted.
Fig. 3B shows the bottom part of Fig. 3 A on a scale 6: 1.

20 Fig. 3C shows a part of the enclosed measuring space (47, 43, 52) on a scale of 6:1 in
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 housing 48 of the enclosed
measuring space 47. The channel 61 has a widened end 62, which suits the tapered
end 63 of the screw 57. In the screw 60 is a channel 64 that connects the channel 61

25 with the outlet channel 59.

Fig. 3D shows a detail of Fig. 3C on a scale 5:1. The very small space 65 between the
widened end 62 and the tapered end 63. Said space 65 sets the flow in channel 53.

30 Fig. 4 shows the bottom part 70 of an advanced floor pump for e.g. tyre inflation. The



15 34.1 which is serving as an upper part of the encl osed space 32 for an
i nfl atabl e piston, of which only the bottom part of its suspension 5 is
shown. The spring washer 6. The top of a bolt 7 is shown with part 34.2
which is serving as the | ower part of the enclosed space 32, which is
directly connected to the space 34.1. In the top of bolt 7 is a body 39
nmount ed, and fastened by a nut 10. On the body 39 is the housing 13 of the
20 encl osed neasuring space 14 nounted. The end 35 of the neasuring channel
36 within tube 36.2 is showm which is tjghtly nounted in the top 37 of the
piston rod 31 , and connected to the prHeunatic pressure gauge. The val ve 18
whi ch conneéts the encl osed measuri ng sggce 14 th the neasuring space 38
e gd tubg 73 ep

Wi
adj acent th Xable Iné‘t“_"}éf’lt 1 kespe H]WH%{QU@ lags: iTb¢ inflatable piston; e _
measuring spacfe $dtthi ¢Tothe ?Mf'rod':?@ is R ShDAndnP&f tF‘?ést Qgﬂ-ﬁar%un@é(d Fig. 2A

on a scale 2:1. 30 Fig. 3 A shows the top of a piston"rod 40 wth' a handl e
2 and an el witheut ergyy 64 arrprgemest @raygenlyl be nfeessagn fnyeratotyps). heipnodasedn t he
handl e 2. TgehRR 896 d0riiAficPtho-BGAOS AITRARES: e Alive ORI e PIston
pressurized.” Sai'd space can conmunicate wth the pls?on fsee e.g.
W020001030227 TBhre mo2000¢ Opacd 578, 9 (MBRER0%O 3D5G3 The Rabs swonnecatri 8n(rbd a
desired level o he piston s done by an external ssure .source 5 (not
shown) thr osﬁlé)ﬂmgin]t BeRP ?cﬁtqlsd% tlrt}f’ H%IV% cﬁlg%c%ﬁﬁﬁ ﬁi%?spagn&!t}ﬁ? P§SU A FREE% val ve
44. The exi nohsloenfi6 of the check val ve 44. The nippel 43 is positioned at
the bottom of the piston rod 40, and build in the head 45 of the bolt 46.
The encl osed neasuring space 47 is build in a separate housing 48 in the
head 45 of pigl § sHéws BRi3B PRGE %epinrmaﬁgrjmgas%ee&@xdhﬁn{eerbg%tiﬁgrowd ough a
check valve 49 with the neasuring space 50. Said check 10 valve 49 is built
in a seplr ateastition nfgr ghe sprulatierert theapytlet hephvee prrgEemente Shgeencéaged o t he
encl osed Megsufiifgsabase 47 within the tube 36.2 by means of a (horizontal)
channel 53, and is sealed by a sealing neans 54, e.g. an O-ring, in the
encl osed nmeasuring space 47. The cap 55, which is a part of the 0O-ring

| and. Eithgr } h r d r.15 mounted on the bottom 56 of the tube 57,
\?\lner e the (Tﬁlg'nén‘az F’ﬁ?% altns()%ﬁ?tlvgg Wﬁngﬁn%eﬂtnttgr glme reréculsgg 58H5% S]Page’tsﬁtgat%fect ric
pressure gayecchlhe @rclasad mbmudipspac 905 2ndhe measarifg spacé 9 Th vafvet he channel
52, mﬁtﬁin the electric pressure gauge 41, is the transducer 15 nounted.
Fig. 3B ghows t he bottom part of Fig. 3 Aon a scale 6: 1. 20 Fig. 3C shows

a part of td&fingasémSedomp@sny hithi&Padatnel 42, and3n &rlet GRundelSER a8 it 6: 1 i N
relation to Fig. 3B. The outl-et channel 59 in the head 45 of the bolt 46,

with an scrRifiosd? apfhae suld pistannds. Spigvinlehpisieg P4te 2 smallercdizmsien ofghie i n t he
housi ng 48 Qflitd\Go BRGASBDIMRAR AL Eﬁhﬂné‘i@@?&aﬁlﬁlat IR ¢ HQF&) tflwdlipgy @ W dened

&
end 62, which suits the tapered end 63 of the screw 57. In the screw 60 is
a channel 6°f theutlet ghanaeli93) ehwaidoilghpistos 5. The piston rod 98 between the inlet

20 piston 94 and the outlet piston 95, is comprising a duct 99, which enables
communication between the inlet channel 92 and outlet channel 93, when the piston
rod 98 is in a certain position - in this figure: closed - no communication possible: the
sealing of piston 94 is engaging the wall 96, while the The piston rod has a specific
fitting with the piston guidance 140 of the housing 141, which enables a certain,

25 specified friction: e.g. a sliding fit. The spacer 142, which avoids a piston 94 and 95 to
be 'glueing' to the housing 141. The diameter of the piston 94 is smaller than the
diameter of the piston 95, in order to achieve that the outlet valve arrangment is
closing when there is equal pressure in the enclosed measuring space 90 and the
measuring space 91. The space 210 behind the valve 94 and the housing 141. The

30 space 211 behind the valve 95 and the housing 141.



25 with the outlet channel 59. Fig. 3D shows a detail of Fig. 3C on a scale
5:1. The very small space 65 between the wi dened end 62 and the tapered end
63. Said space 65 sets the flow in channel 53. 19 flexible nmanchet 71
keeps the cone forned tube 72 in place. The inflatable piston 73. On the
bottom of the piston rod 74 is the enbodi nent of Figs. 3A-D nounted,

W t hout crew 57 arrangenent (may only be necessary for prototyps). The

encl osed space 42. The tube 36.2. The inlet check valve 75 The outl et check
val ve 76. The hose 5 77. The neasuringﬂfpace 78, 79 (inside the hose). The
val ve connector 80 (not shown). The space inside the valve connector 81 is
al so part of the neasuring space (not shown). Fig. 5 shows Fig 3B where
the part of Fig. 3C has been exchanged by an inproved 10 construction for
the siml at F% 6B sh&wOHe! Qiltley 3aMe AfahfB@NERITFig THR, Yhelc0sfkmiBatidhi Ng space
90. Fig. 6A shows an outlet valve arrangenent %or t he encl osed neasuring
space, situbt@gehthegaelasedrmeasyangoenaee AR and)piepwyrisp spase 9b is apsgiblendbgeasuri ng

space 91. Thi t IS i pl et &h 92 and
an outl et cﬁgﬁnﬁel ége érg:}l&%aﬁ?%tgﬁgﬁgtsg%éﬁp%gk%&out egtp Q(%i %lt gsnﬁg@. Sai d
inl et pistohymys sbawemmetht pistadi Hnandehe whll tIA¢ of twlinlagehanes! ORethygaigh 96 of

the inlet cf I n f e | ( f the

out | et chanﬁgﬁgggf%%n glgfp t%uﬁigf[% %?&eﬁ}?%#@%?é&g?ré%eng@ég ngé' cglg{lween t he
inlet 20 pi sttt &dis aaT andB18otespertivedy, shromghIypads 946 begpeersthe giseondIahd 99, whi ch
enabl es con’g{éni ?altél og th VEen tBe inl et channel 92 and outlet channel 93,
when the pi S¥d¥Rly 4§ oggutlerchagnel 93e,  4in position - in this figure: closed -
no comruni cati on possible: the sealing of piston 94 is engaging the wall
96, while the The piston rod has a specific fitting with the piston

gui dancel%148vEne tthie refmms peyement of e disteisaBt dd 9% ethesi the %leg palvEf i ed
friction: e i; g bobain *E f : k: j i n 94 and
95 to be. t ol B e I R 0 <
smal | er thapiston@4ad desdngagaipht thewwalpP&t on 95, in order to achieve that the
outlet valve arrangnent is closing when there is equal pressure in the
encl osed neasuring space 90 and the neasuring space 91. The space 210

behi nd t he ¥@l Vesiddvsathel stlieenatio usiervigwl 41 .theThee 80 elpaamic Ritduldtiehiofdthe he val ve

95 and tl@e Qr%lsjs?llrenp telnﬁa%famre of a tyre in a floor pump, where said parameter are being

measured in the measuring space of said pump. The floor pump 150. The piston rod
151 of the floor pump 150. The reader 152. In the top 153 is at least a positioning
sensor 154 located, which is disclosing the position of the piston rod 151 in relation to
the top 153 - specifically when the return stroke is On'. Additionally is the speed of

20 the piston rod 151 monitored, possibly by 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.

25
All the above mentioned equipment may very well be assembled in the piston rod 151
and the reader 152, instead of what Fig. 7 discloses. This configuration may be used
in any piston -chamber combination, besides a pump - thus, e.g. actuators, shock
absorbers and actuators connected to a crankshaft. The reader may be also positioned

30 outside the piston-chamber combination. The sensor may also be positioned elsewhere



20 Fig. 6B shows the outlet valve arrangenent of Fig. 6A, where

communi cati on between the encl osed neasuring space 90 and neasuri ng space
91 is possible. The flow fromthe encl osed neasuring space 90 to the
measuring space 91 is through 5 bypass 143 between the piston 94 and the
wal | 144 of the inlet channel 92, through duct 99 between the piston rod 98
and t he gui dance 140, where the duct is now open at both ends 147 and 148,
respectively, through bypass 145 between the piston 95 and the wall 146 of
outl et channel 93. 10 During the returyg novenent of the pistons 94 and 95,
when the outlet val ve arrangenent is closing again, will the piston 95

cl osi ng agaltﬁt t he wal | ereafter piston 94 is closing against the
wal | 96. Fi §themessyrine fpﬁée %r(ﬁ‘i iRREAgFIB PP hap opthe RI¥EN-of el ectroni ¢
simul ation of the 15 pressure / tenperature of a tyre in a floor punp,
where said paraneter are being neasured in the neasuring space of said
punp. The fFigofAshews amassembly qfiasgayge h@'éf%‘ltoﬁfpaﬁh]@3f4nég%0tt%rﬁﬁ-ﬂl . The
reader 152. e SO hocat ed,
i ch i s di S e B L b o Tt he
top 153 9 spet@nfrthI\yhlean@theedrcawnmpbtlr%ken iwhiclirthe handtti 85 hasdieky i s t he

speed of 20 i S Qsi tioning
sensor 154 %lénrgecpﬁiselgéirog @; rﬁﬁg%a(s%%rg)% a%i%s %ﬁﬁéﬁéﬁﬁ& ?ﬂg’ﬁ]

sensor (s) 1léonprikhig)a washar ¢9b& lnagplhg aines haridiee185t in aceeThe pisonirod TAiis 157,

whi ch may c ri se System and a P(ersonal uter). A
o gnal | 15e. TSGR PR SUGE 1.0V SR ER Gy CPEUBIRITE YRR 156 25
Al'l the aboyg THefAlbe®BEds eﬁkﬂprﬁklﬁgnthe BRY09¢E féadiing s@@e 33 sianadee b bdablhe pi ston

rod 151 and the reader 152, instead of what FI%? di scl oses. This
confi gurlft i ©rinerRy thsPneuRAicipResEHG s#12E 98 90 tan bt 8 2. thsbs BCOBRTISIBR a1 des a

punp - thusg pendios, %ﬁ& HAL & % toﬁg(ﬂ%l@‘jﬁ%b%fpileaﬂdis EHABREF showR)WAGRE €d O a
crankshaft. The reader nay be al so positioned 30 outside the piston-chanber

conbi nat i ongaugabousings bhe prgymaticuessere gaugethapheer meduatedtirethe top part 183 of

the pneumatic pressure gauge housing by e.g. scrues (not shown). The centre axis 82

of the enclosed measuring space 52. The space 199 is communicating with the space

15 91, and is communicating with the space 195 outside the top part 183 of the gauge
housing, which is the outer atmosphere, so that the measuring space 91 is
communicating with the outer atmosphere when the check valve 201 is open (see Fig.
9A).

20 Fig. 8B shows a detail of the nipple 186. The tube 36.2 , with its centre axis 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
25 construction for the simulation - _the outlet valve arrangement: Fig.l OA. The
enclosed measuring 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

30 measuring space 91 cannot be positioned elsewhere in the boundery of the measuring



21 i.n the neasuring space or enclosed neasuring space than on the piston..
Fig. 8A shows an assenbly of a gauge housing - top part 183 and bottom part
84, assenbled with scrues (not shown) - on a handle 185 of a floor punp of
Fig. 4. The 5 piston rod 74, which is nounted on a nipple 186, on which the
handl e 85 has been nounted. This is done by a spring washer 187 and a
spacer 188. A nut 189 which is conprising a washer 190 is keeping the
handl e 185 in place. The piston rod 74 is conprising the enclosed space 42,
which is permantently communicating wifh space 91. The tube 36.2 is
conprising the encl osed neasuring space 52. In order to be able 10 to nount

S'bend oa. G RGBT EOREE B e 55 Toe'Hep arbrhe Sl 25€ ARG (not

shown) to thalig@sigRcd@issi ng. The pneumatic pressure gauge has been nounted
in the top part 183 of the pneumatic pressure gauge housing by e.g. scrues
(not shown). The centre axis 82 of the enclosed neasuring space 52. The

space 199 i pjgCOORUAbGREA ﬁﬂ)rmefdme}m ms%uﬁe‘%v%eaﬁ elnentCATFRRI, %Atl ng wth
t he space 19§ out si de the p part 183 of the gauge ou5|n8 which is the

out er at fosPRéarhere tb%)d‘t‘qﬁ?apltqvethﬁEQerPﬁéz%ﬁaé@ggﬂthﬁ%ﬂ@dh‘ﬁ‘ﬁr? c@tth#gtwith the
outer at moSpREfR. Wa ta%m‘l?rhﬁﬁ:‘ﬁ ¥} Y Ehd22PMbotik0 Fig. 8B
shows a detal’l ? tﬁ&snlpp 18%8 #ﬁgbﬁﬁﬁé 3gQR§Hm&§?%OF?§ cent?% axis 82
and t he encsidesad thredsti221nm lzepmcﬂ both pistbres %md@S.lI}ilis ermblen sadpisionudd i on of

t he encl osed ce 42, 0 art o 6a has
been exchangedsdc’%zty Hé°r¥61 SOFlrl}g({i/uee OZ%E %ﬁ re?‘%d@?? twee r}hélpgmﬁuﬁ % and : t he

outl et val v@heacrdnaelgﬁaa"aa"ltoftﬂapgstdnfaﬁ.zthH]eemuakmgdpmaﬂsur| ng space 226. The

inlet 19 (F|g 8A) is communicating with the neasuring space 91, through
the charle 197, space 199 and channel 191, encl osed space 42 and the check

val ve 250. Tif@o&iaameé arfaflfemdnld & roR24sSerdIl inGhepdft vAi9d hadthe! bewiaac! osed

space 42 serves here as a feeding channel in case the inlet valve of the
the upper part 224 has been screwed in the housing 225 of the enclosed measuring

space 226, with sealing 227 in between. The bottom part 228 of the housing is
screwed on the upper part 224 of the valve housing, with a seal 229 in between. The

15 piston rod 223 can easily been assembled onto the bottom part 228 of the housing,
with a special fit, e.g. a sliding fit, with the bearing 232 of the bottom part 228 of the
housing. Both valve séalings 94 and 95 can be assembled easily onto the pistoh rod
223.

20 Fig. 10B shows the outlet valve arrangement when there is a flow of the fluid from
the enclosed measuring space 226 to the measuring space 91. When there is
overpressure at the side of the enclosed measuring space 226 in relation pressure in
the measuring space 230, so that the force on the piston rod 223 is bigger by the inlet
piston 94 than by the outlet piston 95, a flow through the channel 232, the space 233,

25 presses the piston rod 223 toward the measuring space 91, whereby the pistons 94 and
95, respectively, sealingly move against the walls 144 and 146, respectively, until the
seekers 234 and 235, which have angles a and B, 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 established to space 210,

30 through the bypass 236 to space 210, through the opening 237, the ducts 221 to the



30 neasuring space 91 cannot be positioned el sewhere in the boundery of the
nmeasuring 22 space 91. The val ve housing 251. The inlet 252. The stop 253
and the outlet 254. The sealing surface 255. Fig. 10A shows an inproved
version of the outlet valve arrangenent of Fig. 5, 6A, 5 6B where the ducts
221 on the piston rod 223 are |longer than the ducts 99, so that at any tine
there is a communi cation possi bl e between the spaces 220 and 221 at both
sides of the duct 221, in between both pistons 94 and 95. This enables said
pistons 94 and 95 to nove, solely due tp the difference in force between
both pistons 94 and 95. The centre line 231 of the piston rod 223. The

measuri ng space .. 10 The outlet valve arrangefent i s _now.as led in a
Separ at o vaRgEe R humde Srenih ¢ ARG Pyl DA DML R 235 eed | n ¢ he
housi ng 225 spdce DhEaitht aeairifBafabE 9Ng space 226, with sealing 227 in

bet ween. The bottom part 228 of the housing is screwed on the upper part
224 of the valve housing, with a seal 229 in between. The 15 piston rod 223

can easily kegnqangordRd Ao@infchg Pottom part 228 of the housing, with a
special fit, e.g. asliding fit, with the bearing 232 of the bottom part

228 of the housing. Both valve sealings 94 and 95 can be assenbl ed easily

onto the pi st d igq. 1 ﬁﬁ- he out | val ve enent
when there ?é%gm?Fow%%gmiﬁgmﬁkgﬁg 9?0%?% e én%?ogédﬁﬁgag%fﬁﬁ%£%%§%e 226 to
t he nmeasuri ngmepacatinglwith\fterméeaseing space) wdighras darceni&rted vathsinekhanitalt he
encl osed nmeasuyin ace 226 in relation pressure .in.t measuri ng space
330, oo 1 hat R ek FEREE alchns el fo AR PSS TR S e ARRS | nl'et i ot on
94 than by the outlet piston 95, a flow through the channel 232, the space
233, 20 BRoSSshubne AaLRai00i8t ! MELL"EaBEML 1 SBRCGS e oT OOV
measuring space with the inlet of the pneumatic gauge (manometer) by a measuring

channel.

A sensor reader combination the measuring can be done by connecting the transducer
15 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

20
valve which can initiated electrically, and which can be opening and closing the valve
opening from and towards the measuring space, respectively, and can be controlled by

a computer.

25 A sensor-reader combination, measuring the size of a parameter of a device, the
combination comprising a measuring space, in which the size of said parameter is to
be measured, said sensor is remotely positioned from said space, and said sensor is
closely positioned to the reader, said device and said measuring space are
communicating during a part of the time in which the size of said physics parameter is

30 to be measured, wherein the size of said parameter can be simulated during the time



95, respectively, sealingly nove against the walls,144 and 146,
respectively, until the seekers 234 and 235, which have angles a and p,
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 established to space 210, 30 through
the bypass 236 to space 210, through the opening 237, the ducts 221 to the
23 space 211 through opening 239, and through bypass 240 al ong the seeker
235, to space 241 and the nmeasuring spgce 91. Specifically preferred

enbodi mrents 5 A sensor - reader conbination the neasuring can be done by a
transducer conmmuni cating. wth the neasyring space, whi.ch can be connected
wi t h mechanP® SeMEBHEANOR takgs pfach Rebueen 3 ﬁpaggaqq%agﬁrpea[sgmﬁppawm og el ectrical
and/or digital gauge. 10 A sensor - reader conbination the neasuring can be
done by connecting the neasuring space with the inlet of the pneumatic
gauge ( nmanofhSERel-Tegder sompination Weprein Higparameter gansheasphysicepasameteforrbi nat i on t he
measuri ng can be done by connecting the transducer 15 to the encl osed
measuring space, the transducer can be connected wi th nechani cal conducting
devi ces, sudisensorygaderscombination ahgtengsadd thetsimeationagad beglonelibyielegtronjauge. A
sensor readgr. conbination the encl osed neasuring space conprises an inlet
and an outlet 20

A sensor-reader combination wherein said measuring space can be comprising an
enclosed measuring space.

10
A sensor-reader combination wherein the sensor can be measuring said physics

parameter in the enclosed space.

A sensor-reader combination wherein said enclosed measuring space is

15 communicating with said measuring space by a valve.

A sensor-reader combination wherein said valve can be a check valve, opening the
enclosed measuring space to the measuring space when there is overpressure in the
measuring space in relation the pressure in the enclosed measuring space, so that a

20 medium from the measuring space can enter the enclosed measuring space.

A sensor-reader combination wherein the enclosed space can be communicating with

the measuring space by a small channel.

25 A sensor-reader combination wherein said channel can be comprising a screw, which
is defining the flow of a medium from the enclosed measuring space to the measuring

space.

A sensor-reader combination wherein said valve can be a check valve, closing the

30 valve when there is overpressure or equal pressure in the enclosed measuring space in



valve which can initiated electrically, and which can be openi ng and

cl osing the val ve opening fromand towards the neasuring space,
respectively, and can be controlled by a conmputer. 25 A sensor-reader

conbi nati on, neasuring the size of a paranmeter of a device, the conbination
conprising a nmeasuring space, in which the size of said paraneter is to be
nmeasured, said sensor is renotely positioned fromsaid space, and said
sensor is closely positioned to the reader, said device and said neasuring
space are conmuni cating during a part Eg the tine in which the size of said
physi cs paraneter is 30 to be neasured,” wherein the size of said paraneter
can be sinulated during the tinme 24 no comrunicatjon takes place between
sai d space &slgfonaiodthePaessis iy thepmersuring spage.cpndr epspiag tho MSAMERE PASRher ei n

the paranet fhef fard€ oferPRYSIHER (RAERIBELheastridy HEASATelhRAIE theRERiat i on
wherein said the simulation can be done by electronic nmeans. ‘A

sensor - r eadédt theomeaspang snacatsertbitrp Badivmniersthe aerlespd creasiming Ispacedpri si ng an
encl osed negﬁgf%ggwgﬁ@ﬁgseég A sensor-reader conbi nati on wherein the sensor
can be measuring sard p f%lds paranmeter in the encl osed space.

5

A sensor-reader combination wherein the opening of said valve can be delayed by a

special fitting of the piston rod with the housing.

A sensor-reader combination wherein the flow of the check valve between the pump

10 and the hose of a pump is big enough to avoid dynamic friction.

A sensor-reader combination wherein the flow of the check valve between the
measuring space and the enclosed measuring space of a pump ican be big enough to
avoid dynamic friction.

15
A sensor-reader combination the bearing of the piston rod of a piston pump can have

such a fitting that the piston rod has a maximum velocity.

A sensor-reader combination wherein the manometer, reading and sensoring the tyre
20 pressure of a tyre in a pump is positioned on top of the assembly, can comprising the

enclosed measuring space.

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
25 movable relative to said chamber at least between first and second longitudinal
positions of said chamber, said chamber having cross-sections of different cross-
sectional areas at the first and 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

30 cross-sectional area at the first longitudinal position being larger than the cross-



A sensor-reader conbination wherein said enclosed neasuring space is 15

communi cat i
conbi nati on

so that a 20 nedium fromthe neasuring space can enter the encl osed

measuring s
be communi c
sensor-read
which is de
t he neasun

ng wth said neasuring space by a val ve. A sensor-reader

wherein said valve can be a check val ve, opening the encl osed
measuring space to the neasuring space when there is overpressure in the
measuring space in relation the pressure in the encl osed neasuring space,

pace. A sensor-reader conbi nation wherein the encl osed space can

ating with the neasuring sgﬁpe by a small channel. 25 A
er conbination mherein sai d channel can be conprising a
f|n|n t he a nedlvnlfron1 e enclos surlng

giga at SS‘?CQP fongitpding! pesision, stgn rnﬁarts ugped

screw,
space to
space,

and openi ngaclal@e itSBL SR is61g s%ﬂﬁ@em%ﬁrtotsbﬂf&iﬁhéntoé&%swe@ﬁ&idr @rehdlof Bgd encl osed

measuring s

pace in relation to the pressure in the neasurlng space

so t hat

a medi um f r BFAMEE @ﬁégo@é&e}%&guppvﬁglegﬁag% Séldnplétﬁtleme%qﬁe firmadher T space. 5
AR bRAk Souchel B apsnaunl AR K6 el
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del ayed by a
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sensor-r éadb’:ﬂg@cdml mesition Qﬁlrﬁelde¢hilntbhe the pistanf mesns eomenzisesy an @l?stb@ﬂ)heen t he
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I on.
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enough to ayo

10

15

20

25

30

nve op , Nattréin tﬁale Cettllclggled space (4.1, 4.2, 8, 34.1 , 34.2, 42) can have a

constant volume.

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 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 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

smaller than the cross-sectional area and circumferential length at said first
longitudinal position, said piston comprising a which is elastically deformable thereby
providing for different cross-sectional areas and circumferential lengths of the piston
adapting the same to said different cross-sectional areas and different circumferential
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
(envelope) 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 longitudinal position, the container being expandable from its



A sensor-r.eader conbination the bearing of the piston rod of a piston punp
can have such a fitting that the piston rod has a nmaxi num vel ocity. A
sensor -reader conbi nati on wherein the nanoneter, reading and sensoring the
tyre 20 pressure of a tyre in a punp is positioned on top of the assenbly,
can conprising the encl osed neasuring space. A piston-chanber conbi nation
conprising an el ongate chanber which is bounded by an inner chanber wall
and conprising a piston neans in said chanber to be sealingly 25 novable
relative to said chanber at |east betwpen first and second | ongitudinal
positions of said chanber, said chanber having cross-sections of different
cross- sectional.areas at.the first d .second | gngi t udinal ..posi ti.ons of
S5 chanbePOATE B an firse iR bt BARTHOE 6 D Pef P g on of
cross-sect i gitahabéalerédly provid@ihg e iad tLpahsiog of me'Fia@h fivastht pudactatsipeen t he
first and second | ongi tudi nal positions thereof, the 30 cross-sectional

area at t he thergo§ during e ke moyenasnts of thsanistan frapgeaid secapd dopgitediedds- 26

sectional apedid tol AR FSCRRLnIRRNPsHHNN e RS IR coftisingaf eRo¥BANS bei ng
designed to adapt itself and said sealing nmeans to said different
cross- sect i &pAeF cepmyricymeg dihdhe defersableggniangr (eReclons). atticrein e vadessds of sai d

pi ston neang,f.Lo. b i Sigl tudi nal position through said internediate
Iongitudina?m%%s¥%%%§%t?%§%h% second 5 | ongitudinal position of said

chanber, the piston nmeans conprises an el astically defornable container
(envel ope), ,conpri.sing a defarmable. material ., the pi.ston neans, conpri sing
b oncl osba ATRL Rl Ari e R e B e ein BB AP TRaRR wfif el ope)
wher ei n t heamhwitised capanecifodmiererdiallengh. 34. 1 , 34.2, 42) can have a
constantuyolune. 10

A piston-chamber combination additionally comprising a sensor reader combination,

wherein the piston rod can comprising an enclosed measuring space.

A pump for pumping a fluid wherein the pump can comprising:
15

a combination according to earlier described preferred embodiments,
means for engaging the piston from a position outside the chamber,

20 a fluid entrance can be connected to the chamber and comprising a valve means, and a

fluid exit can be connected to the chamber.

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

25 at the second longitudinal position of the chamber.

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

30



A pi ston-chanber conbi nati on conprising an el ongate chanber which is
bounded by an inner chanber wall and conprising a piston in said chanber to
be sealingly novable relative to said chanber wall at |east between a first
| ongi tudi nal position and a second | ongitudi nal position of the chanber,
sai d chanber having cross-sections 15 of different cross-sectional areas
and different circunferential lengths at the first and second | ongitudi nal
positions, and at |east substantially continuously different
cross-sectional areas and circunferentjeal |engths at internediate
| ongi tudi nal positions between the first and second | ongitudi nal positions,
t he cross-sgp %@g@l rea and circunferential length at said second
| ongi t udi na Sb P URCT58R BB ™nal | er than the cross-sectional area and
circunferential length at said first |ongitudinal position, said piston
conprising a which is elastically deformble there%y provi di ng for
di fferent cf6¥abindionagspading fosatlics Aescrbsdusieaied sBRdMEHYyt hs of the pi ston
adapting the sanme to said different cross-sectional areas and different
circunferential 25 lengths of the chanber during the relative novenents of
t he pi st én Bemadencngiging the pistoadftpnsepestitpn| cvsifletthaithamberpwbéreindies t hr ough sai d
internmedi ate | ongitudi nal positions of the chanber, wherein the piston is
produced to have a production-size of the container (envelope) in the
st r ess- f r eeermaging netedsorambalvesdnatuéer phati@odhdre thetpistdn is hiethe firsclongiardaral | al
| ength of the.pist [ roxj matel y equivalent to.the. cirgcunferentia
length of sHPERIclCHs BEPbay Sk i et Bt o ABFEAT Ritoroett RO Eeophe
cont ai ner bkhgihdmeppositival e fromits 27
10
A shock absorber wherein further can comprising a fluid entrance connected to the

chamber and comprising a valve means.

A shock absorber further comprising a fluid exit which can be connected to the

15 chamber and comprising a valve means.

A shock absorber wherein the chamber and the piston form an at Jeast substantially
sealed cavity can comprising a fluid, the fluid can be compressed when the piston

moves from the first to the second longitudinal positions of the chamber.

20
A shock absorber further comprising means for biasing the piston toward the first
longitudinal position of the chamber.
An actuator comprising:

25

a combination according to any of the earlier described preferred embodiments, -

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

30 the first and the second longitudinal positions of the chamber.



production size in a direction transversally with respect to the

| ongi tudinal direction of the chanber thereby providing for an expansi on of

the piston fromthe production size thereof during the relative novenents

of the piston fromsaid second | ongitudinal position to said first

| ongi tudi nal position, the piston neans conprising an encl osed 5 space

comuni cating with the defornmabl e contai ner (envel ope), wherein the

encl osed space can have a constant volunme. A piston chanber conbi nation

wherein the chanber can conprise crossysections with and w thout a constant

circunferential length. - 10 A piston-chanber conbination additionally

conprising a sensor reader conbination, wherein the piston rod can

conpri sing an encl osed neasuring space. A punp for punping a fluid wherein

the punp caAncavbjatdrsfuftiér ddmpis@ndiflued eftfana€ Galich B4h be comdciedrtod@ecr i bed

preferred enbodi nents, means for engaging the piston froma position

out si de t hechamben@nd cap gomprising 3{valy§iPe#ite can be connected to the chamber

and conpr|5|ng a valve neans, and a fluid exit can be connected to the

chanber . np wherein the engagi ng neans can have an outer position

where thé pr‘\gtaswa'iog whichfpgher jcan; eomprisgietafpid £Kit serneeed fp BE charebazidadber, and

an inner pog cbﬁ@1ﬁ%§5%ﬂk@ﬁw8b3ton is 25 at the second | ongitudina

position of t ﬁ punp wherein the engagi ng nmeans can have an

outer position where the piston is at the second |ongitudinal position of

t he chanber, and an_jnner .position.where t

| ongi t udi na]A‘npotélflt fvgnlcgﬁlqh e A n?'mg mﬁaélsk bﬁ%&gqg%%%tf’%}owa{:‘gtr}]le g(rjsr%rprl si ng:
or second longitudinal position of the chamber.

10
An actuator wherein the introducing means can comprising means for introducing

pressurised fluid into the chamber.

An actuator wherein the introducing means can be adapted to introduce a combustible
15 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, such as air, into the chamber.

20
An actuator further comprising a crank adapted to translate the translation of the

piston into a rotation of the crank.

25

30



a conhi nation according to earlier described prefrerred emmbodi nents, 5
nmeans for engagi ng the piston froma position outside the chanber, wherein
t he engagi ng neans can have an outer position where the piston is at the
first longitudinal position of the chanber, and an inner position where the
piston is at the second | ongitudinal position. 10 A shock absorber wherein
further can conprising a fluid entrance connected to the chanber and
conprising a val ve neans. A shock absorber further conprising a fluid
exit which can be connected to the 15 ghanber and conprising a val ve neans.
A shock absorber wherein the chanber and the piston forman at | east
substantially sealed cavity can conprising a fluid, the fluid can be
conpressed when the piston noves fromthe first to the second | ongitudi na
posi ti ons ofLumeischanber. A shock absorber further conprising neans for

bi asing the piston toward the first |ongitudinal position of the chanber.
An actuator conprising: a conbination according to any of the earlier

described pfef Pfsfo%%heﬂ’e&dﬁoﬁ%ﬂﬁﬁon in memef@&o@pgygwﬂmwﬁl e Shaibef rOM A
posi tion outside the chanmber, 29 An actuator rther conprising a fluid

ent r ance Swhi7éh femns méowﬁuéétaemeqsmm@aém@%55037@&96:1&%»I%Q)rﬁ@maglmga a val ve
means. S Anﬂnﬁﬁgﬂ%é’&dé"@hﬁ@ 5436 (75 an ﬁ??sg)r&ﬂﬁgar‘blﬁ‘lyﬁst% &460%1\,%1 4 nnected to

t he chamber can co |ng a’‘va neans urther can
conpri si ng haSarestehding bmathe roglet Isde,pthstmston -Clvaarbelr tdsmbmatrcmt being previded!
| ongi t udi na| 1tl?gss<ientsiorc-)r%a&r coml%natlon w1ﬁn a sensor (15) for measuring a parameter of the
measuring space 19,38,50, 78,79, 111,130) the reader (3,33,41,122) for displaying the
10 value of the parameter is positioned outside the chamber (72) and that the piston rod
(1 ,31,40,74,103,123) 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 (3,33,41,122), the sensor measures inside an
enclosed measuring space (14,47,52,53) which has a connection with the measuring
15 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 (19,38,50,78,79,111 ,
130) is higher than the pfessure 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
20 connection being provided with a valve (94,95,98), 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
25 enclosed 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



10 An actuator wherein the introduci ng means can conprising neans for

i ntroducing pressurised fluid into the chanber. An actuator wherein the

i ntroduci ng neans can be adapted to introduce a conbustible 15 fluid, such
as gasoline or diesel, into the chanber, and wherein the actuator further
conprises neans for conmbusting the conbustible fluid. An actuator wherein
the introducing nmeans can be adapted to introduce conpressed fluid, such as
air, into the chanber. An actuator further conprising a crank adapted to
translate the translation of the pistofyinto a rotation of the crank. 30
CLAIMS 1. A Piston-chanber conbination in which the piston (73) can nove

in the chamber,.5 (72 for boundary of neasur i png. spage

(19, 38, 50, g@’,‘?f@?‘&%‘?ﬁ Jféb‘j PIStOR (@ g Sqé" e fgioset Baw P S@Pﬁ‘ifﬁbm’pﬁh&t on (73)
and is provididedtenbt the pispn gD WHicds Clbsestlto, tHOméAuripspadeq8)). ext endi ng on t he
ot her side, the piston-chanber conbination being provided with a
sensor-reader conbination with a sensor (15) for neasuring a paraneter of

t he nmeasuri ngA pR&MEhARbEDoRBinakiéh dRordinklto 186k otdie, Elﬁ?ﬂ?e?izédgby's?he‘ﬂot 122) for

di splaying the 10 val ue of the paraneter is positioned outside the chanber
(72) and 3t het theepipton red (PO dhas1a speiak Gt with)thg adiagynt depring 232k ot Kaiinel
(47,52,53) ﬂ@kﬁ% is used to provide comuni cation of the value of the

par anmet er between t he neasuri ng space (19, 38,50, 78, 79,111,130) and the
reader (3,33,41,122), the sensor neasures inside an encl osed neasuring

space (14,4 3)y.which has.a connectio it h.the ur i 15 space
(5:58. 50, 7E22%R et SRy B CARAEEEIEH of e B st GRU A EnE Pk

val ve (49) @Rkrh opens in case the pressure in the measuring space

(19, 38,50, 78, 79,111 , 130) is higher than the pressure in the encl osed
measur i space (14, 47,52,53,90), characterized by the fact that the

encl osed negsAlpist@-chRmb& dodbirdtiordZocorlifgOb clasmaldlehardcetiaed vy tReMaRERad to the
nmeasuri ng space. (19, 38,50, 78, 79,91, 111, 130), the 20 connection bei ng

provi ded wi the fl4isaslidmgdsa, 95 98), said valve is noving solely by the forces
on said valve (94, 95,98), opening and closing said connection. 2. A

pi st on- chanber conbi nation according to claiml, characterized by the act
t hat sai d vélApisfogA4hgsbggpmbinaienscordingdo alajm 21, charactatized bihthe fadtshaon (94)

cl osest {0 . S. ] Il e 47 .90 nd pi ston
(95) cl oltssesﬁhla? 0 %11%%2@5% ??‘%@%@ g&({ igﬁg’Beng%lﬁigﬁn%mg%@ﬁ%@%l) t?ie said
pi ston rod exlavedinpgpuling spaed(99) prishd measuritiespacd (9¢). pi st ons (94, 95) are in
sealing contact with the housing (224,228), and a position where said
pi stons (94,95) are not in contact with said housing.

7. A piston-chamber combination according to claim 6 , characterized by the fact that

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

20
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.

25 9. A piston-chamber combination according to claim 7, characterized by the fact 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.

30 10. A piston-chamber combination according to claim 1, characterized by the fact that



31 the dianeter .of the piston (94) closest to the encl osed space (90) is
smal l er than the dianeter of the piston (95) which is closest to the
measuri ng space (91). 4. A piston-chanber conbination according to claim
2 or 3, characterized by the fact 5 that the piston rod (98) has a speci al
fit wwth the adjacent bearing (232) of said housing (224,28), which is

sl owi ng down the novenent of the piston rod (98) in the bearing (232) 10
5. A piston-chanber conbination according to claim4, characterized by the

fact that the fit is a sliding fit. 6. A piston-chanber conbi nation
according to clain12 , Characterized by the fact that 15 the piston rod
(98) is co r a duct (221 enabl | ng .conmuy on between_ the
encl osed e SpiRnds ¢ é d@%#ﬁ@%ﬁ%@g@i oo of the fluxd

pi ston-cha gengﬁrfpéﬂagshgﬁg 19h88o 976 fl M@, , characterized by the fact
that said gﬁ%t (221) is ena%ﬁﬁﬂ% connunlcatloﬁﬁbetmeen bot h pi stons

(94,95). 20 8. A piston-chanmber conbination according to claim?7,
characteriz [ n d
ndependant "o RoR i chitfhaiR oL AREW AR AN, ShEARRE B R BET o o
pi st on- c Aanpieton-chariien avthbinatmogopadi of@ pumpe| ai m 7, characterized by the fact
that said comruncation i s non-contineous, and depends on the position of

t he piston rod, opened when the pistons (94,95) are not sealingly connected
to the houslhg, Pistoh-chymetiee dombimatian gicstding (09laifib) 1, adherastertednigl thatabeinect ed t o
t he housing. 32 the nanlcatlon is effected by neans of an electric
signal or DRPPRYEAPUEP PHBIFNG AP Sr esent in the nmeasuring space

(19, 38, 50, 78, 79, 111 , 130).

10 13. A Piston-chamber combination according to any of the previous claims,

characterized in that the parameter is pressure.

14. A Piston-chamber combination according to claims 1-12, characterized in that the
parameter is temperature.

15
15. A Piston-chamber combination éccording to any of the previous claims,
characterized in that the sensor (15) is located on or in the piston (73) or pistonrod 1,
31 ,40,74, 103,123).

20 16. A Piston-chamber combination according to any of the previous claims,
characterized in that the piston rod (1, 31,40,74,103,123) is formed by a hollow tube
connected to the measuring space (19,38,50,78,79,111,130) and that the sensor (15) is

located in the hollow tube or at an extremity thereof.

25 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

30 provided through which the communication takes place.



11. A Pi ston-chanber conbination according to clains 1-10, characterized in .
that the 5 piston-chanber conbination is part of a punp. 12 A

Pi st on- chanmber conbi nation according to claim 11, characterized in that the
punp is a punp for inflating a tyre. 10 13. A Pi ston-chanber conbination
according to any of the previous clains, characterized in that the
paraneter is pressure. 14. A Piston-chanber conbi nation according to
claims 1-12, characterized in that the paraneter is tenperature. 15 15. A
Pi st on- chanber conbi nati on accordi ng tg any of the previous clains,
characterized in that the sensor (15) Ts located on or in the piston (73)
or piston-rod 1, 31 ,40,74, 103,123). 20 16. A Piston-chanber conbi nation
according to any of the previous clainms, characterized in that the piston

rod (1 , 3118tQx PitohQBarkBed)combirfa@biTBetoRingdtohddimOW | eleaceipstert B4l the t he
measuring space (19, 38,50, 78,79, 111, 130%, and that the sensor ((15) IS

| ocated i n MARSUFBS $R96F (78bis Pevided with acuid inlgt pipvided madra cheak valve (75):

Pi st on- chanmber conbi nati on according to any of the clains 1-16 ,
characterized in that the piston is an inflatable piston (73), the piston
rod (1, 3%, 4% AdPiston-champer cembingiisin| ageprding ¢o anynaf thepelaims(1416) changpitatiged he pi st on

rod (1,31, 49, 1&%53 ) deS_id ?B¥£' bi ' h NS4 t he

i nfl at abl e %ltge?on (9%€§§ndgﬁil%@1t%g e}r‘]S?M%SIB&%"%E?%Q%tlz'@??ﬁgf’?’é%)gfst on rod
(1, 31, 40, 742 HoBow 28he, ahs epaad(4@plinstde tha bmistoB6Gdd i(5 ,304QTH103dRA) tihiough whi ch
t he comunication takes. place. 33 18. A Pistqgn-ch er .comi jon

hecor ding. t S ePaEReY Wi B A GaseBere Jeetiny gt (PR eI SP R G SR p ok 78) i s
provi ded wi fehded, f4ndi dthiougkt apraiegldedamiet hzm)cfhemk' K ﬁﬁ: Viedsiing GEpa&,eQ. A

Pi st on-cha C | hation according to any of the clains 1-16,

char act éBi 2&@5’%?%?9’{%@@ $nonn thay lwﬁww instden the PLObRIar3yod ¢ he

pi ston rod ?1}31%;74903&23])03,&803&1 h&llRy hste! @) lidRoviddae heRan Cwhiti )thd NSi de the
piston rod (1 ,31,40,74,103,123) is in comuni cation with the atnosphere

t hrough an $ommeynigatiogtakespladge housi ng (183) of the reader, and through a
check valve (250) with the neasuring space 10 ((19, 38,50, 78,79, 111, 130) and

in that |engthw se inside the hollow piston rod (1, 31, 40, 74, 103, 123) a
second hol | 2w AuBstoa3B3mbes pomghinatiod advomlingh tavenyhof Hiee posviimsi dainispn t akes

pl ace. 20, A Pi.ston-chanber conbi pation accardi ng to.any of the previous
Bl o e, 116 SRR R I B e e A e PR A Rl Be i
a fluid outwih aplicok valeel(’8).t h a check val ve (76). 21. A Piston-chanber

conbi nati on according to any of the previous clains, characterized in that
the reader (3,33,41,122) is placed at or near an extremty of the 20 piston

rod (1,31, 491 1A3pikidd)chamber combination according to any of the previous claims,
characterized in that the reader (3,33,41,122) is placed at or near an extremity of the
20 pistonrod (1,31,40,103,123).

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 piston rod (1,31,40,103, 123) not connected to the piston (73),
25 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 side of the piston (73) and is provided with a piston rod (1,31 ,
30 40,74,103,123,155) extending on the other side, the piston-chamber combination



22. A Piston-chanber conbi,nation according to any of the previous clains
characterized in that the piston-chanber conbination is provided with a
handle (2) at the extremty of the piston rod (1,31, 40,103, 123) not
connected to the piston (73), 25 and that the reader ((3,33,41,122)) is
built into said handle (2) or connected to it. 23. . A Piston-chanber

conbi nation in which the piston (73) can nove in the chanber (72), forns a
boundary of a neasuring space (19, 38,50,78,79,111,130) containing a fluid
on one side of the piston (73) and is %{OVIded with a piston rod (1,31, 30
40, 74,103, 123, 155) extending on the other side, the piston-chanber

conblnatlon 34 bej rovided with a sensor-reader c nation with a
sensor (15) ¢iBg PRI 1! ifhyp %Fnb%{rr&arﬁjé{ w@w@na@&wq&(&%&e’éawm 50,

78,79, 111, 134hmbiee of@%ea&&ﬁg)spﬁ&r 19158,80, 378 VQlltlh@O)Vﬁ{eUi%aﬂgr (tlbﬁ Rir anet er
IS p05|t|oned out si de the chamber (150)" and that the piston ro 1,31

, 40, 74, 103, doplayingthe vebmcéﬂwgvaan@rﬁamsmeneﬂ %lab»a)le mmnriléowédh% to
d | t
provi de corrmegjlsq&mog@ of 4ohﬂ 108198 133)[ %@%ﬁgﬁ@gﬁﬁ@g@,ﬁ%@meuga&asur' ng

space (19, 38, 78,7 , 130) "@n e sensor mneasures
i nsi de ar? etvcproglédcmgmpatwg of fecvelug pf the pagimess petwhercthe egsuaing spasect i on

with the ne i ( 38,450, 7 , 3 onneg bei ng
provi ded w @Lg;g 5@%7327%&33 %3%()258'? &‘,ﬁfg%d%géi% Iﬂ?}e %%lsor ‘9 asgresggssl{ljerggl n the
neasuring spadaded thegsiBing 8pded (Y44 752,33) bhiAOhasi Scdahion v¢1ﬂhathe nleasupingssure in

t he encl osed ne 4,.47,52,53,9 chara terized py the fact
Lhot Clre. endrbe e LS BAGT Ll eatiestion bdite BUTRE Vit cheshapive
connected t @9y hewllﬁelaswpeﬁlg Stli)a(‘oase( 1%638,1)5&@511?8 8, %he 1irkeabBih, shtRe

connection provid val ve, said valve is controlled by a
comput erl? o rﬁ8?§g9 308> léﬂ&(?)ri@hlga?réh@bshﬁ@&%ﬁm the epglesed epsurige spage” 15 i nput

to the conmpulyesr, 2Y53805, BRRActdritad b1y5§')e facg4thatAthE' SAcRRded NATRGHN C 9pRE Nat i on

according to cl l'aim 23" characterized by the fact that 20 the conputer is
moni tori ng (M 7PBs3i%00n 15t edditignally onconsected 191, 4w, 740cROBIng123paE85) in

relation t Oglb@% 5091 7%@1 ITF lgtgaﬂﬂp% gctgm%%Wg%{@l(fehgﬂﬂlca%wge%%&\? 1Qat I on

according to tlaim tharacterize C is
nmoni t ori ng tdwroiled by |atopmphtet thmnghmh c]bﬂldg (sdid ,cozctidh, 4ﬁ,tHe4bélsﬁk30ﬂ12é3, 155) in

relati Onlst OmE)Qteto eon compu er gy a sensor% 54,155).

'24. A Piston-chamber combination according to claim 23, characterized by the fact

that

20 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
25 31,40,74,103,123,155) in relation to the top of the chamber.
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