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WD 2005/ 001391 PCT/ US2004/ 017052 MEASUREMENT METHOD

AND DEVI CE FOR THE MEASUREMENT OF A PATH COVERED The
WO noos/00i39n rel ates to a neasurenent net hod andP@EI/US2004/017052

measur enent device for the neasurenent 5 of a path

covered by a first object in relation to a second

obj STEASURFMENTMERHQR AN BEVACEF ORI HE MBEASUREMENT

rel ati ve novenent of QR PASHILP¥ERED At | east one

first deformation sensor assigned to the neasurenent
TheBRMNHGRPMSES & 4 B ﬂ?e%ﬁeﬂ{ GBI 2RI Asl BB dePRe iftH Be Breasurement

nmeasur enent S|gna? I's nmeasurenent signal is .
of & pithexpuenad by & distertiest ibyelpticanty afseend f-udt imgsurement body is

r 0 Y n Senso

e e T T e o Rt (eformaiion sensor
assiginjde o sthc nmeashrenicoh body econiertst e mesprpment yhed defpsmation into a
me'ﬁEIIeH}% Suqﬂlsamgfsﬂﬁeﬂ{e‘ﬁm%&laldﬁvétﬁ')@eq@léﬁlyk ROWRrtEd Y means of an

practi ce. xanpl e, correspondi ng i nformation 0On
evaluhgorp alyice antobeoresispasidingd infyrmetipn Lani ﬂ‘@ nathr eoysigdegiving the relative

| i on sensor caused by a

m°%%%$§§3%%§¥ng Jﬁggfggﬁﬁgﬂ%%?hﬂﬁa nmeasur enent 15 body

and converting this pressure change to the path

Sucﬁov% gs@lé%%entt o St sﬁlcmvh‘@%utgﬁwﬁﬁ hakik Rl howd@Ebn practice. For
0

neasur enent net devi ces are al so
exampmmormspwwrmnfqnmenmon tha peth qahde opieitied by\eepiaging § pressure change

in tﬁeaggsfﬁﬁqgg dg\ﬁ E‘E&%&l sgﬁgo | m&ll ?g aQ:for@%)%H?ﬁE AeRRALE of the measurement

usi ng
bodgnad oguvertihigdghis atessen slmnse tortherpath p@i‘étmﬁeb}vﬁhﬁ hbJDES pEying3n relation to
cack %%g IS TBAS N SIRIY: AR HERYS a ?enﬂ AgVih GB3cHCR b rR8tion on the
in various areas. e area of app |cat|on i's In

patlpedverddas napamrdd yathoehdefameiionofmebrrehpandingimeagiempeitody such as, for
exatng eﬂé{@&tﬁ%@ ﬁ%taﬁ&ngfq@t #&BcoradiB8 thith §105 6 0PIgRW out

n such equi prent, an
adjusting elenment is dlsplaced in each case, inside

Suc?l ngf‘(%rsﬁrgl%glﬁqgétﬂ&is Qﬁh'/%t @eg/tlc%gg J{ *éusggﬂt Hrﬁﬂs at%ﬁs t@l?e Q‘@é Qf application

ored for control
is mhpetnMUhs andvms eedctlacte)nr aidatlieves| ip waragular, 5 e|ql¢1|11?>f1f1¢11t SUCh as valves,

B 320t PR e 1 AR Skt cemen
dlsmasé,smteaclnmsunlsedmmres}mmmgémum@ didf 1tsetoe1ﬁ1@e,sorc§he mﬂs govered by it,
is mogﬁcgr (i)r c%in{rgle rAsglcr%f'e J[h@ 81215 S e }e tl@ g stn'aﬁn i's

ocated in’in e an cceSS|bIe
places 30 The object of the |nvent|on is to inprove a

In B éﬁ?l.ﬁa%rerhrgnhe ertrr?% 2?% al'?c%tlgl? \ﬁlte 01?6?1 ?e&gﬁldbﬁedn@t%dtt the equipment is

SO asurenen covere
exppmslsmtdomewateh; tohrensidératie aeﬂmegdrtuﬂeeixﬁt:remes op rabeutgurnmmadﬂdferences in

eed | a l,
predie o Al 80 ebeBul eI i ol RafL Bl Bl
that a correspondlng path nmeasur enent can serve as the
basis f.ar . 35 corr 0
S oLl GO BB B FhFTBALR g
begiralfini so that measurement of the path covered is possible w1th them w1th a high level of

precision and at great speed in a way that is simple structurally and that saves space.

It should be noted at this point that a corresponding path measurement can serve as the basis for
corresponding speed and acceleration measurements, whereby, in addition to capturing the path
and thus associated path changes or position changes, a time basis is also required. A time basis

of this sort can also be integrated according to the invention so that naturally, alongside the path,

1



10

15

20

25

30

35

and thus associ ated path changes or position changes,
atinme basis is also required. Atine basis of this

W@ ens/oesm al so be i ntegrated according to the PCWESL000017052
so that naturally, alongside the path, 1 WO
2005/ 001391 PCT/ US2004/ 017052 the speed and

the SEELARIREdI QRN @ls8 Be BOed@h& M ned. According to the
Invention, the object is solved by the features of
Patent Clains | and/or 6. 5 According to the invention

AcchidigSo BRLnNGEES IR dbjddh &lsofred 8 HRSPARES BOPAIBATIHIAEEAd/or 6.
sensor for exanple should nove in relation to the
nmeasur enent body or that, in any other way, a novenent

ACCQdel #ﬁfé) e ARG H 1sbﬁ’(§iynécébs£19| B Qf&ofr@spbﬁkﬁn@ BieRgirément sensor for
shou occur. |Instead, the neasurenent

exargplp @hcm&@nque trhrglaﬁg}y E,On%ﬁ meagurgmpgnt bedy @é%fﬂé‘l Y ofcher way, a movement
of tiRhELtkmknEidy i 1RATY HRBMHctsRadd 306r. UetanmBE hRasurement body

sensor forma sinply structured, easy to h ndl e unit.
is dqfqemed hpithe BOVERER o Hhe 6eTFesponditg ohiecragudt fsufsgpt body and

defottﬂattlctheseﬁ@r%?a %ﬂﬂﬂ?&ﬂcﬂﬁecﬂ RhHY 13BIah@B uBRNTAE s Ié ﬁlﬁ)catlon both of

nmeasur enent ﬁ@ neans that there is no need
the mepsyrinecat badsctﬂ roéwqctsnar@rofsth?ndp@mtm BRAT (P cSIP-P mepsitement body
mealEFBH BERNMs 4 n¥&] YorPhSF L&8pRaAckd §a1ﬁo?e[tfohe& @ifilar. In addition, the
st mul t aneously with the deformation of th
meageRIGRCITEVRLY ERS{Fe andels qagriegepyl Hmpiigncoysty Iith; the deformation of the
mea ﬁk&hﬁﬁ§1Qeﬁ%mbfukﬂe def ormati on sensor is |ocated
al ong an area of (%e measur enent body which has been
stretched or conpressed during defornation of the

It 1SF @ WEAtir BRAEFormBBon SHBRNS 1R AR 2l Al #&S6OMe @feadh@nent body
ormati on sensor thus |eads to a correspondi ng

whiglh haggbeenrstigtchpdh ps icemprepied shing drfraptionapl meslismeat body. The

expﬁ'ﬁ%nvg?'c%ﬁl Fﬁﬁoﬁ)%f ARNES B0 BrRorthG (h @S RONEFbRBponding change in a
ange in t e position of the objects in relation to
physiead torepetier which jcan deamppgpied card evieigh cop bygopprrigiinty fgpaesponding
chaifeGft 'tlﬁ%ogiﬁ@ﬁ’ Hf BBBfects irBRBkion & &6k BiE:r sehie raqﬁﬁi d@)ﬁ}ered
sensor ‘can be arrdnged along, for exanple,
conpressed area with the first defornation sensor
To §bi2#% hkge ?&erci%ts ‘}H&gureﬁéﬁaslgr%ﬁ é’ k&@nd %l%ﬁ)@matﬂi‘lesensor can be arranged
correspondi ng change 1 n the physical property occu
alorign farhexamplso et @mmﬁsas@b@ne@ ivithi tha firsiedefirmg Olaﬁ?alsgre%la?ﬁj the stretched
n
area, gf QUe {r?gt I"lglg rbé% gilgmlg %h%lagg Gn ?l;b:gﬁ;g cglnﬁl‘a{)éff}f &ER thWRe opposite
dlreetmmwetbstéd fpidanst pesoath elgfoamation BenBer t Fafers pe ppasihle g arrange two
RARA gqt or si onal
(hﬂﬁﬁ%%gﬁégggﬁhfﬁalﬁﬁlC%S%EEQEH%sureh%ﬁ?g%ggéalg tw sted
essentlally around the |ongitudinal axis of the

A fiitier gﬁ@ﬂ?eibgﬁ%fd%taﬁoﬁ be t}{e l‘nﬁés‘u}’e‘?neﬂp\’ﬁ&ﬁﬁﬁt aQ(f)rsf‘oﬁﬁ deformation in

jeC IS case too 30 there is
which ghe enedsensmanid bady: OWW&@% @sseniéallyapronnd vile clngifdnal axis of the

medGEREIBEJA9 iR LS WHtikARoARGSt B0 HeTirBendAeEMANEEEct. In this case too,

there is a stretched and a compressed area along which the deformation sensors can once again be

arranged.

In this context, an essentially spiral-shaped wound arrangement in relation to the longitudinal axis
of the measurement body is an advantage, whereby at least the two deformation sensors are

arranged spirally in opposite directions.
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In this context, an essentially spiral-shaped wound
arrangenent in relation to the |ongitudinal axis of

wao b@soedsur enent body is an advant age, wher ebyP@Er/Ub®as017052
the two deformation sensors are 35 arranged spirally
in opposite directions. 2 WO 2005/001391

The F%E%Hﬁ%@&?&é ?1#21913%%13—1{% &i %ﬂhl@ S RN FREAOHsINERS YAEPEBaluated jointly to

st gnal's ormat i on sensors can be eval uat ed
compeisatel i pasticudasrfpie fesenesatiry dsidy endcbe spnveBed indppaiognafios on the path
cov&gd f ft 1@%3@@1&:0@&1\’ et 8FotnitiBn | RHLE RLHbRRd Bntdiempﬁfehsurface of the

I's possible that the deformation sensor
meapigemeet lmdy dw aj qorepRondine pareessiis efifhe MeaRsTREBALY- b%!? can be done,
A6n Bf 9GoRSipBAdiRE chitfigMER IS AIRIPDEsItIO WY th

for %afgﬂéég#tggag@%a 5 for exell)en'p 1eé ° g he appl (?T?atsll on ofarrange )
defoameGory sesOINa AFepasale | NgIPonent o8 the §Erf‘t‘?@s%ﬁ angggurement body. The
et B5PRnI G qEhH TRlbeHed %‘Isé%'émﬁfé By SI8R3oa ki ilar.

conponent on e surface of the measuremsnt body. The

def ormati on sensor in question can be fixed, for

Ean YeNhSelBdtHRd] ¢ eiedli Wathtthis physical

in YD B e R D P L B
propestyj $heanxtent W nhichhiis nafiipulanathana® o ef9et-tegtion g the corresponding
defSEREBO sdnSor¥ie & Ftrétﬂuﬁ’%ﬁlt s dorédsion CRAREES theelectrical resistance and thus

Cross-section o e corresponding deformation sensor
the gheasuted séanakeis siellkgown. conpressi on can affect the

el ectrical resistance and thus the neasured signal IS

wel | known. Sinple enbodi nents of the neasurenent body
Simgleecngmd mrmitsadt] the measumnébodmr@: pssentially all dodies aighopn be elastically
defc)]r?leg & e gas Rodeifr & Rich s flr@tgﬁedazﬁﬁ!l ddpMls&dareas of the body

etche conpr areas of the body “occur with
ocourhigh thésf dxarfcprmangm Amxmalprpf en@ﬁsuaem@ébedsmﬁéms tyRsds, for example, an
; h licabl
S 488 B AR G i, ABRIE ot LS5 R, st
betpeen-theotséatn eWhen theapjstis caipe eloserbibe frekhendheutypids ce §1at a compressed
arezy}vs] ?c%lwt {]%n ORk §6L ¢ O g?n $ibR8Ghd a %@&cﬂe@ Qregqyfli)ﬁné’d‘&ﬂ‘ﬁi% @ﬁler side of the
a conpressed "area is forned on one side of
flat pmﬁlé | 'Hie qorme$ponding deformationstusaesdan be arranged alops thesharedse
other side of the 20 flat profile. The correspondi ng
def ormati on sensors can be arranged al ong these areas.
A fathenrstoh@e esibngieneabogh meneasafemsichrdy ireaptingndn thip seyresponding
I
con@?es@&oﬁ RE Etpachlgé%%l%ﬁlg&% aggrﬁnglﬁﬁﬁgglr)g?% ﬁﬁg@? §§dl%ﬁm§ the spring coils,
WhemﬁyeI dedcbrrrahom gensdrevapd icogespoidisgly spiradly etnpng the sprmg coﬂs is stretched
0 5 3
anda c%:ﬁ i rrg{ (#1 &nsc‘o% Qﬁog.ﬁ((l: 1?43'1119 1rg fﬁ% { E@%@E glé&glgﬁ 1sscfa>'1(}ﬁfi’éslsé/d
defornatlon sensor mound spirally in the opposite

Smﬁla@iﬁfle 2 uf'en?eb F:B&ﬁlsc%ﬁ %so % bﬂﬁ% %ar a& Fx TS ARHEE 888rs wound round

e a-spring ormat i on Sensors
in oppusitt diceetiohs, mhembpozslﬂt e sgmn@bm ofhibis whertetsionylilidwisp occurs as the

def?rﬁqg,!tlgrgaér?ygrrld 1?{ m&mnsénie}{ dadytl&fg“f'ch&iﬂalla ﬁew se occurs as

i‘on aroun asurenent body
| ongi tudi nal axis. 30

In order not to corrupt the measurement signal, the deformation sensor may advantageously be

electrically insulated from the measurement body.

If the deformation sensor is simply formed as an electric conductor, it can also be for example a
conductive wire fixed to the surface of the measurement body. It may have a round or a flat

cross-section. The diameter of such a conductive wire is in the range of a few millimetres and is
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In order not to corrupt the nmeasurenent signal, the
def ormati on sensor nmay advantageously be electrically

w0 p@slensed from the neasurenment body. |f the PCT/US2004/017052
deformation sensor is sinply forned as an electric
conductor, it can also be for exanple a 35 conductive

ad\)anfa@ecfdsPSiel@sst tBant IDQnIﬁLUi‘fil@- artioflart M gf@eei WiRNEH RO @ppdrtor a different
Cmg? have a round ros tion. .The

e B P B FPe] o6 0 G o B P U e P r Yiigscppossible to use
cordesh@Wing AlldysaiatdeSopddnipke, F3mNA, 20XGhGRd 38&ition, if applicable, of portions
Pg}é%§§00410 705 advaftageously less than 1 nmor in
of 5 SR agfhe iRl han 0.5 nm  Copper or a
dlfferent conductive netal may be used as the
o o SR i e v ende e

to amaﬁspﬂﬁ, mbdsefnfSht sighalM fthistdl® pékdibld @5, the frwaPddfér&Rlbe sensors, for
Mh or simlar as the terial.

ortions
exagth 6 he s w@iwacg%léer dbfsread oo it ek S eontict points are
nm@gﬁhacted at each of their two ends in order to
obtain the nmeasurenent signal. It is also possible for
the two deformation sensors, for exanple, to be

In 61@BNRGEEGvMhE f&oﬁ@s@hncﬁﬁ@ﬂkas%ﬁen%ﬁ siehdl sERply Rad p%isﬂy, at least the first
hree ifferent contact points are necessar

anopegend goTRALEN FEPSPhEANCRST SOBRIEIPHY ket rcgﬁ@ﬁteszchﬁma Wheatstone

briédeThié biAde BIrOIGT Se@eY to AbtednBAS thelddfedpohdihg eﬂ:@ﬁﬁc&le&ﬁﬂgnce and/or the
eforpati on sensor ¢ be connected up in a brid

changy @) fhe restdqnge Pgmeﬁegnwé% SpigRpind Wﬁ@géhe SRR 9rorg>§1presswn I

is £15d pobstbles 8f FAS dbRrE/IAI Thites hilduseDrth QSRAREUPQIL of these in the bridge
el ectrical resistance and/or the change in the

cirquls hich gives 8t PGPl bl brides sicidlensor s | nduced by the
stretching or conpression. It 15 is also possible, if

four deforpation sensors are used, to connect up al
With a porgsponding Hengrmeof the deermationpineers §i fhssbridge cirouit, temperature

corBpdnBtion! i sepdrithdusPEineldtheClehsord bre MpblbdatoC@E @M aRAbSture changes
ement of the defornmation sensors in the bri dge

arra
‘becgpgec]i thei FEAEEMATTr Bhis alspngptica simaiteriysios ame prestigt shanges which may

occhk.nce the sensors are exposed to the sane tenperature
changes 20 because of their arrangenent. This al so
applies simlarly for any pressure changes whi ch nay

In OfdeHlif deBestdrélelo bé fabféefé)e§§ Q‘flthoutt 9 518 &8 s%pbl? IéQd to the ends of the
Wit hout a separate sup | ead e ends

y
deforapabionaensen cg%tfﬂéﬂl@cﬁaﬂé@b@dthmw@%m@pﬁréﬁan ttem@nnected so that it

is JIRARMIE IBuchRIMCRMIDEH ERTRBEE. e@hﬁ Qnéaﬂﬂha't the rgéasﬁr%ment body also
electrlcally conductive and in the dge circu

formpp parkabihs biides citoHE. neasur enent body also forns a
part of the bridge circuit.

In order to prevent in this connection, with electrically conductive objects, interference of the
measurement signal, the measurement body can be electrically insulated in relation to the first
and/or second object. -In this way, the signal is returned from the bridge circuit via the
measurement body to one object or contact only and can be picked up there via the object itself or

corresponding supply leads.

In order to simplify the evaluation of the measurement signals, the bridge circuit can be
connected with an evaluation device. This can have a corresponding input and/or output device.

Using the input device it is possible to initiate and/or calibrate a measurement and/or to change
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In order to prevent in this connection, with

el ectrically conductive objects, interference of the
wore@soBaent signal, the neasurenent body can PET/US2004/017052

electrically insulated in relation to the first 30

and/ or second object. In this way, the signal is

the rsﬁ&diﬁ&%@nsf Fo? Mhd REadRfenflde d&lideC uUﬁmg’ bR &Jﬁﬁlt RGeS BEBRh measurement
body to one object or contact only and can be pic

ed
cany pintulfanceusly et Pepwbjibatcesiase| long Wit ed@Benl r?@eed or acceleration

meSHRRhht. 1 18REFalubtbnUIRE chPbS bﬁﬁlgeﬁ ¥t 4 BRtBYAHRIth®Bct®] measurement
t he nmeasurenent signals, the rque circuiit can be 5

devigsn fre hak dot/gremplen vl stetialers Pt datirad @as prTastion theevpagion device can

be RAEESRABRI 7 ALIRY twIBRHME hot@M trRdibuERMh i CRvice Hsﬁors‘ﬁlohé}?on the sea bed
input device it IS possible to initiate and/
or maotheyrdistant Jogaiigrs, r Ergetiansaysgiogrofithe §1gaq4§ betw,q;elv@e measurement device
an£%5é@%§8& JFoHEL (R A0 PO thif RomMLES vEALLIORE E1<a5mca1 lines or
t he measurenment device. Using the output device,
wiglgsshy.neasur enent  can si nul t aneously be out put, |f
necessary along with an additional speed or
Adga%?%l 9 bnﬁgé‘gﬁl&ﬁﬂ'@eﬁlt b Eh@c \ﬁaé lt':@ﬁt'r&ncn@ﬁl\f' §fisC@H be used, for
rra ge I'stance from the actual measurement
exagiwle, derecalibrath she copgspoasdingprie, poiittof thediridgk elipHibin the event of signs of
e
ageﬁ}%[ (zg t@%m%%szl egl)r@éﬁ g?&ylo PM fcl)z?e ﬁ\é%t)#@s{pbﬂﬁrég g&éﬂt{?g Akt AR formed as
an ppicgeaieceereayit Vdéwoc@srrogldyywpme@he@ oihig meansdhat ifeld pogstbl¢ tp house the
{
entx% Qﬁgqﬁilﬁef?pv\glg r?gt el c‘ﬂng%‘é 813- Eﬁégfeadglz[g}écglbpgh%ggn Ejﬂt?emely small amount
Of%W%M&aKWUﬁideV|ce can take place in this connectlon
via existing electrical lines or wrelessly. 10
Advant ageously, the bridge circuit can be allocated a
As gegatdscghe mieppuément Phily it shoublealss bel poted that dikisrpidsticallyodeformable and
e [
thu% I%?sgﬁijil%ﬁry %{ %ﬂgz %%sg% tp‘f‘%}?ﬁ%? goggh% egsggéeﬁ:l&ltt b8§y E{% ofbilflfeij&? whilst the
actwed awtariahion thelyoehpuromenti device has iiheffegbr Flas o thay toomeasutement body
canel el b ARe b ALACEoBS: or il ! €OT aled circuit with
correspondi ng’ connett I's neans that it is
possible to house the entire electronics for the
[
In tglg( @él&o&épé d9 t gegl:{rbo %rrl] dﬂgé'&‘s Hgg é@%ﬂ?&s‘iﬁérg %8 1¥1ng&] uﬂsg the figures in
therdeagangiglcﬂdrsedhﬁa\mh enent body, it should al so be noted
that it is elastically defornmable and thus
essentially only the elastic properties of the
ThevoHewmgrmensholvody are of interest, whilst the actual
material for the measurenment device has no effect.
This means that the nmeasurenent body 20 can be made
Figfiredm st eel , showanisidmviesopipefirstemimidiménapf a measuipnent device according
fol |l ow ng, a%%ﬁﬂ$%gﬁ% s enbodi nents of the invention
are expl ai ne u5|ng e figures in the draw ng
encl osed herewith: 25 The follow ng are shown:

Figure 2 shows an enlarged view of a detail "X” from Figure 1; -

Figure 3 shows a diagram of the principle of a bridge circuit with evaluation device

and control circuit;

Figure 4 shows a second embodiment of the measurement device according to the

invention;
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Figure 1 shows a side view of a first enbodi nent of a
nmeasur enent device according to the invention; 30
wo-r@ane132t shows an enl arged view of a detail "PCT/U81903/017052
Figure 1; Figure 3 shows a diagram of the principle of
a bridge circuit with evaluation device and contro
Fightd £Ul U] 35 oM ItRe 4mBO@NBnPaceERRIoeITRAd ATRNA s}i’%htﬁyhﬁfferent form
measur ement devi ce according to the invention
2005/ 001391 #dT/ US2004/ 017052  Fi gure 5 shows the
enbodi nent according to Figure 4 in a slightly
Flgq{f' dd erent fogmysanehifd SHb&IiRetNOWhe anddiheRMBReRRbrding to the
of the neasurenent device according to the 5
i nvention. FNyem®n1 shows a side view of a first
enbodi nent of a neasurenent device 10 according to the
invention. This is arranged between a first object
Figared] shoswscotide visjvefta frst gpbadimaent of genegsurgmprddeyice 10 @Pcozdmg to the
1nv91?crE) P& 19%{1 g@& bét@%el{'@ﬁfs%lﬁgaﬁtang%\ée&%d %Qjectlzo AiNeddBne of objects
odi nent the first "object 1 is novable in
1 or @kait begnpareofithemeasersaunblgvisetl02. |f the first object
1 correspondingly noves closer to or away fromthe

second object 2, a neasurenent body 3 of the
In fhe soWppdimsnt shewwi the fiTg obiscdbisgpereblean delptioniarthy sagpag object 2. If the
S {
first 8{)}?@5’[91 Shtds éldlr%}g R)erﬁg\l%@ I‘é}}ds%‘r todr %@2}& Ifrrgrgﬁtthgg&gg% %Bj%& 2 2 measurement
bodyu? t)ﬁd@ megisurg@@ntl vige J@ 1p:|dgf9rr§e@andag1 RaKigcuiar ,cglfnp@ﬁ@d or stretched in
are§ﬁe Oﬂ{eqnga%{u%ﬁl@ﬁttﬂ 92 3Si§Q§1%ng 1 Ande me)(?d%rﬂ%tsh(‘/@ﬁ YOnEHQ surface 13, see
ectrical condu I's wrapped spiral I_/y around
alsg diigves BoAadl ithq:gﬁwe ard) S@n@mdefgewlqnowgsqruduanél wp@tlselyfwn electrical
i
cor{vc\lggtﬁg E’Alt %s pgg‘ﬁ%ﬁ% ato fl?(% g g?lﬁ% ﬁ’% Hﬁ&éugé?n%ezlﬁ BS®/ 1ofigitiinal axis 6
of thefspringi |- oHesﬂe Heofirst dafomagipn 15651’501‘9‘9( anypend indhg ppresite direction to the
secgﬁé QLRARLARR 0L, that %o V\%‘d?l le| e FirstCAPGEMSE sensor 4 is wound in a
ection an e sec on& rmat | on sensor 71 n an. .
cloglyise di_rmhwasé tlm geeond daforarasion dermor 7 e a8 ghiilpclwisg direction around
the' s%ﬁré%ﬂt bsSits cDiI§ ’ﬂlieé'iécrcﬁ&aﬂ:on &&uftfl@%rﬁ% a§a E B eARird15. Tt is also
Ive wre 'S ossi for a
posstia s pondbmonéne eleptricall condrmiciide bednqaaseied directly onto the surface
C r at r-ec e
o AR B 5 1L A OOLRLH0, RUTUAACS Bb e SBEAR e i
corgiuctei treehdsbe swemg ltthe el ectrical conductor 14 and the
spring 11. 25 The two deformati on sensors 4, 7 are

connected with each other at their ends 16 aSS|gned to
The¢ hwo deformation sensors 4, 7 are connected with each other at their ends 16 assigned to the

second object 2, whilst the opposite ends 17, 18 are connected separately to a corresponding
voltage supply. The two deformation sensors 4, 7 and the spring 11 are connected with each

other in the form of a bridge circuit, especially a Wheatstone bridge circuit 9 (see also Figure 3).

For decoupling from the second object 2, an -electrically insulating disc 23 made for example -

from plastic or similar is arranged between it and the measurement device 10.

As regards the longitudinal axis 6 of the measurement body, it should be noted at this point that
this goes along the various coils in the direction of the spring 11 and is then wrapped round
accordingly by the first and the second deformation sensors 4, 7. In a further embodiment, two
deformation sensors could be assigned each to the stretched and compressed area of the

measurement body, with the four sensors then being connected up into a full bridge circuit.
6
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| Po‘éfg}gs%glef%a 1 ufﬁzlaﬁt d! éaﬁﬁeﬁ@fhe AeREREeR ?{fﬁl& for

second object 2, whilst the opposite ends 17, 18 are

connected separately to a correspondi ng voltage
wWaapploy39iThe two deformati on sensors 4, 7 and PEEUS2004/017052

spring 11 are connected with each other in the form

of a bridge circuit, especially a Weatstone bridge

circuit 9 (see also Figure 3). 30 For decoupling from

the second object 2, an -electrically insulating dis
Asapartda cpaifolenawplS W}fl?lb%aﬁﬂl%@ it thg %?attﬁtql%?r bridge Clrcu“ 9 see Figure

3, L8 N9E0w DL hRRRrhdnt AR h&R 2iEasUr enent devi ce 10. As
regards the longitudinal axis 6 of the neasurenent
body, it should be noted at this point that this goes
Flgﬁ{eof‘ Qh(;\ﬁea H@%Eu'l KUforh qjlétﬁe I1Nn teﬁl%l%ﬂ et | Bnthef ddidie 1t5&1|h| HeGsee that the
and 1's then wapped round accordlngly by
defpm@pnamfoxsmﬁ secwerndgaradbreyndibsesspandng coild ?ﬂh%lspﬂng 11 as the

mehdtbd Gk bERPL A MBRMain oM dRd @Jf&%a'h@ﬂ s&ﬁ&% Ql 3 f&Hedds Benductive wires
assi gned each to the stretched and wgressed ar ea

f
15 yeslaaSL P EPRTa ergn IAplENOR G BHE 3 briBepandupiays wires 15 are fixed
forP&iaNHIE SANBE L GiEka bl Bnﬁ af 8rdes Aﬁ‘sbhﬂﬁ'lgea(ﬁﬂeﬁ%“ I e YWoduction of the
20057001391 PCT/USZOO4/ 17052 a part of a caontro
meggurenuint dgxgoe Whithis car ba dlengmarnally of HENPRALSERIFEE Yigdiag machine.
In §d &ﬁ%dﬁm&t vﬁﬁ’lea &)‘nﬁﬁﬁnelowgv endl 18U dRh defoRRWRON AcABAH W%P@i‘i@hned by one
I nst runent . Figure 2 shows a detail X fromFig
co@ui:tmveemrgi@ezdnﬂbaﬁﬁnr reaghipgithe lgwenend 16 is woynd peain é@upﬁ éhe spring 14,
in thb gﬂ%c%ﬁg gﬁ%‘bh QfacR ﬁﬂﬁ@ bStréb or?dn%r 1?p @Péﬁald THRicbAduchve w1res may have a
e correspondi ng COI he spring 11 as
roundagm 8 posphergiion. Thet dle@p&erapﬁ ﬂ}ﬁoWﬂdgctweh@lrasef%g%fﬁﬂarpnly a few
mlﬁlﬁ{éﬁ'gg ahcﬁple?elib@}; IR AR CARIMEL b¥Sicihie §refe¥§ol9vﬁft|r§&e than 0.5 mm.
eparate formin refation to the sprin
The Hiemstsn damemds/belwone@r emme the sieef the rneésuamné 9% ¢ htlée conductive
wire U f%ﬁ?lf H??isﬁﬁc@ AR @ L ARR OSHEN B REBESHY Cdepbiifd®n the use of the
product 0 neasur enent devi ce 10, this can
meRBIrenen dmmw wo@ang‘l}g itheyinzendions Beipuadipke thi Wieh wgy consist of copper
or %ﬁ)‘%%' gg?%lrc{rlm{ékt ?lgtﬁﬁgfg ﬁggsr T 4‘?0%512;2 u%érfﬁr@g fdggl’l‘@!’:orﬁlﬂgmgeewue such as,
forcaspupplst theee ppmieining nighel end elfrompun,cf apsertyry Heth| b ralley gomponents
su&l s| SRy ﬁﬁ@}nnoras'i@i{ﬁd T @nsﬁﬁfé e c%ﬁductl'v@ wifd€against the spring, an
p03|te irection he correspondi ng upper
ox@wad strfase @6 ﬁ@mﬁv@vwmr@snm@ﬁ feaijend, orraoemeesendgeripgylating coating
on Qﬁener aﬁ(ﬁﬁfk f?: nﬂhg‘ lferﬁelélg’%lygg)g(f%%%ﬁg{rlée%g r\%YrJ §s§eél§lly if this is
nou o8 éow,hmitagesmﬁ uem@ angsven pgrathpy 20 velte map |b9 usethtWiteh will provide a

s Ize O e neasur enent t he
conducti ve mnre material, its reS|stance and further

Asqrg s ﬁlgqﬁ'r{xcrnggs)?gl’ze rfgfsﬁf‘e%hp@ev‘?& fmfccUﬁi?nr%Otf ﬁl@ ?nventlon it should be

surenen accor di ng to th ent1 on.
pomtednwtea,t thisepaint éatrdlye comespending meapprsnent diodaript 5@ ralso the further

embQdl tts'ﬁﬁ%e Lenl Alesult br s V%Hle hohst L §é§(§hdaéﬂ &ft’ssl 2, such a
podize S i

€ con ct’lve Wwre suc or exan'p e,
defoomatizinn ihaty ihi ek @nrd)r@hfrdo ahd mtretoﬂlem egenssaloyg viks rmeasurement body

longw(ﬁflal%lx Tfyo HIcte (’J%n$ ne SPER d&z orfatiSH SHnldRs 1§é§sérﬁf3ﬁ% QEsigned to the

econ tive Wll'e agalns
commpressed andiat least the other of the deformation sensors is assigned to the stretched area.

Due to the corresponding stretching or compression of the deformation sensors 4, 7 a change
occurs in a physical property of the corresponding material, whereby in the embodiment shown
this is a change in the electrical resistance. This change in the electrical resistance is captured

and converted into a measurement signal. This is then converted by a corresponding evaluation
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oxi di sed surface of the conductive wre may be
sufficient, or a corresponding insulating coating on
wao b@soersguct i ve wi re. Dependi ng on the resi st apCEUS$004/017052
the conductive wire especially if this is not too
| ow, voltages of up to and even nore than 20 volts nmay
deh&® 31568 for WRdrfple \Flg]luke Prigtgiad@ittdor %ltﬁ)ﬁ\&ﬁghalsl I@ﬂﬁ couf@tof itlfe change in

sufficient to evaj uate the asur e e As
POSiR AT Pathy gyeT FIS At kv they e F ?Fémn aéﬁ# gagpsed movements can
als@BE g1t o the invention, it should be pointed out

at this point that the corresponding nmeasur enent body

3, see also the further enbodi ments, undergoes, as a

Flgﬁﬁsy kfovf a HRGrafPYLIIE Prinbiplet d¥ea Edrfe%po@mg &ﬁ@@rwm@lbpea‘stasmrt of the
, such_a _30 deformation that it sho conpres

evaligton dpuch aht 5 RASITENEN glevies Hre ARAFEte e IB%W B3RS o Wheatstone

bndégértﬁﬂchiﬂ G RRmed@¥Y $hebfirstBdrermatibn ls@R6E 4 @R ﬁileorﬂeE]ﬁ)ndmg conductive wire
formati on sensors is essené %Ily as |g ed to. th

which el wernathe cads 1@ant It né Brther bagt 0 s% e 6rformed by the

secO R &b Endtdn ASHLENES thd corf@psdige &Jﬁﬁﬁctﬁé &dre 1 %u!}pruhb Between the
correspondin stretching or conpression of

endgdp gpdudi Bmale fsoipsing 11 Jorgs ot of the bgidgg F]gcuptnwgereby this is essentially

con‘ﬁ@cyc@d Ee%veanﬁp efidsy1 7018 h¥Eth6 06ER5R ORdli 1 Bf 1B LEercative eres 15 Figure 3
whereby in the embodi ment shown 35 this is a chan

sml}pélc@]yeﬂélpwp @gcoyr@gapg@gg]@élstawﬁs dothpf, ﬁ]beecoinﬂuthg wire 1 Wthh forms the

firs€ hiRESchitcPle b8 mkisA M@r 4,9, GRPAIN BFkhe 3P PNVER &frespiinding signal is
a measurenent_sig This is then converted b

pickesk P@é’ﬁ‘o?ﬂj pﬁl@h@@;aﬁj 51@4 gﬁwar;ledmty 20RTePeIEPL 34 for fmyther processing. The
prob&siérUSR OANAL H0R% es UL VilrRy éuﬂe‘iﬁ énd BE cExRBPE Qoféﬂﬁ{p@e Rith an input

into a path or position sig If the course of

devighagdi R O FeVie2Zor LigapHt ot ise evalhgiqngdexies anthat Yido say processor

20 Sﬂﬁ@td déne ae Ca%h ut Odévféte INafBRS yﬁa@emv MaRtaicE H#dm the actual
al so be calcul ate guré 3 shows di agram of the

me@ﬁur%nbp@nwdéhwwa%éwa brgeviiicde Tishs mgeiragmegt deyice 10 according

to 8fihveRfiod Neuse® Y& éﬂ@?n‘pﬁ:nfog BV S8uR o@fnat‘ilﬂﬁ gﬁ?@ﬁbﬂcﬁﬁi@ Nthe bridge circuit
device 10. A part of the'Circuit built as

may\he pesitiongd locally, aad fer ¢ample, P%thfeé%‘af‘di philst e %‘%OV%-tnenﬂoned remotely

locSt8d PArIBE th Bya3BRSR Hevicedd canltR polibRIATNKaRgCOHRAME ok 8§shore
wre which runs between the ends 16 and 17. A further

part of the bridge circuit is forned by the second

A ARHOLARY LSRR Forthe HrstldRE sEE SRRRAGHiRDsa e l4?7 Ii¥ 8ot necessary

wire 15, which runs between the 10 ends 16 and .
w1t1:|:|t1pﬁa1|np§,surepw§t gqypqen]é) acgorimerin tllg;‘amyermoni fHecedhe g@}@espondmg conductive
wu‘@' 115C44 Both \ﬁ@f@)ﬁﬁg%nt Jéh%ré ﬁn(?e?é&@%@hdtﬂe teﬁff)@ﬁtﬁﬁé %Hanges because of the

bet ween the ends 17, he common end 16 t he
spaiglhheesei npsitigning of ths sensp@@né S@stheémam@as ﬁt}toglhfmélypw@pensated for
thecHi’fd eepandiThg zﬂ&séﬁﬂl@@ CiglaRQ ey Qfanééﬁein%@lﬁg%ﬁ%élé’a@ patabRters such as
ich fornms the  first and second deformtion
m3§@ﬁ§ﬁﬁmmhf7 and al so of the spring 11. The

corresponding signal is picked up via an anplifier 25

and forwarded to a processor 20 for further
In preperabaiiment, theespuise pewiedlols wed enn mevel the JEhqagsiongfbridge circuit.
H wetrfkﬁﬁ it oRRH QRASS[tPhyE Apaf iR AR &alihfidh, hilst the actual

O& %eV|ce %? an pjgjr{rgou ut%gigIS ga 22. Tth par t of o
matenel cé\ﬂaq paing.orhedey itdestesl, tttmmma wWPpeY 0% siilsr. deene mrt to play

The Wheatstone bridge circuit is, furthermore, allocated a control circuit 19, see for example
Figure 3, which is used for calibration and recalibration of the bridge circuit. The recalibration is

particularly advantageous if, after intensive use or use over a long time of the measurement
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20, input device 21 and output device 22, can be

arranged at a distance fromthe actual neasurenent
w@eiosnomdad t he correspondi ng bridge circuit. [PCT/H82004/017052

nmeasur enent device 10 according to the invention is

used for exanple for petroleumor natural gas

devﬁ% 46 %F 'r(ﬁﬂg to tﬂ@ iRERCa Gégfr&al'ﬁftwe%poﬂ'@)émg%f R ®kArhPIB €L spring occurs.

ocal for exa e, on the sea | st
Theg¢ymirel mgwgt, @ﬁely: veade ggciahbl[a@c@@ éﬂl‘Op@ﬁl{lt fhf: h@ea?sto&ehbndge circuit

51m§1 ?!1 WAl & RexH &Y ihGehe nfé@ﬁlrgﬁerﬁ asditd INRGokiaig t6 )ﬂﬁﬁﬁ{/eﬁmon remains fully
shore or onshore. At nmper at ur e _conpensat |

Funliqeak | ngbis gntiesie disignitel S NHEBAISS didpratedzat lﬁtén%‘ifom the actual
bri Ecﬁfc%ﬁf Yyhetbl NthE h&ﬁ%%ﬁﬁfn%”&“&d ekeMér erdRliBaaeR)dbn gd%ome initial

e I nvention, since the correspondln conducti ve
adjupiment 165 B biedge elequdr Aalt b6 rrasasds BYls Vit dergeEs usHg %aﬁ?ﬁfespondmg

mlctrcg)gilﬁ’é?:gs%} Ufi€re Ct;ﬁ@ REGS BREAYRELiPEantaS beR&lised inYanGhieg@ted circuit which

troning sensors and so the tenperature is

is eamlmmm@lhmdwm@ﬁ@dﬁ%dqsw wark andg %@dlear%?% g gpace.
This also applies simlarly for changes in other
physi cal paraneters such as pressure or simnmlar.

Whitn wes esaechiratiionshit alseheppdisy i yg asalosst I e fythes e %Oéh%ents of the
mea&ﬁfe}neﬁf dbh& %%&&Hﬁg%%& deRnEbd a¥ishown lPWEMREs 4081 ¢ Here, the

correspondi ng spring constant plays a part in
illugivesionmef these ewipdistentsiiee ereeniially Tipbiedicl e mopdtrergeny BPﬁ%h%g and the first

muNQ&ﬁEQ%ﬁk&a&ﬁnéﬁ&@h ,7titanium copper or simlar, has
rt to The Wheat stone bridge circuit is,
furthernnre aIIocated a control circuit 19, see for

In tﬁé(gﬁm egtsacgérgﬁ‘l%% ?l%ﬂMA Ghe in%adtl%%g:nf %dy@is'f@rh@édl W spring bar 12.

alibratio e circuit
Withetbia) it m kndvonthpts if iy @qr@awcalmn%lyfiw&hﬁ%@‘émprpﬁsedadf fvgists around its
n HES e

solg B‘?dé’sb\égl éog%y%o%ég% 1§9d1 otg?:ﬁous 88{111/11 8 hs?lral winding of the two
defolmtion sengora d¢ broak pfthess is Alocated dhen e olfhgasingdant?2 thatis

or ageing of for exanple the spring occurs. The

control circuit can be used to recalibrate the zer
Tn qooiratt tothe ehbodimsat showndn Bieutrgl it Figeisi4 the spmgsponding Yfﬂrages for each
of t?lg Q&ﬁiﬁ%ﬁ\?&%ﬁ&aﬁ ﬁ)ﬂﬁ‘lng W@dﬁ%@%cﬂﬁ‘ﬂbﬁ%ﬁt@bﬁﬁ%@# MOrebpectively are

nventi on renmaln functional. In th
plck@hum@parattﬂﬁ cldwt isofo gy i QOHé@ﬁﬁlV&lV%ﬂSb]é g sgpasafelyr waund and not
aﬂ%&ﬁ&?@ﬁﬁe Qﬂ&ﬁgﬁb Ghigal 5 bridge circuit, whereby the
respon re- adj ust nent (recallbratlon) or also
the |n|t|al adjustnent of the bridge circuit can be

In t"ﬁc"%1 ﬁlbgﬂmgﬂttac%rﬁﬁ 30 Héﬂ@e{g agﬁhﬁ‘?b:ﬁ 19Q¢ 5@%9&@@ h§18 measurement body 3.

m Cr oprocessor. e control circuit can
In thiis oasb,ethp @aﬂanw@bnt mfalnp pandagiivateige 45 feuthe Higpi el sqognd deformation

sen%(rg [EMR! Jﬁ?é ds i 'ﬁj%l?@h Yy Th&adqy {or %ésbetnhkﬁy 919? oA cHRIuKG Ve wire 15 is

a smal I amount space. at was sa
usepiraed! tmwsltggeas pickedop dtend b vehﬂat they powrrsoumlsqumnqu to the individual
(ﬁqpoginents of the neasurenent device 10 according to
he’ 1riventi on as shown in Figures 4 to 6. Here, the
|IIustrat|ons of these enbodi nents are essentially

In he ﬁgs{ g)g dﬁ&(ﬁrgéﬁg&?l&%ﬁﬁg g%me @Q%Qéncﬁng‘ﬂéi 268 ufdd' 3t m@Rkement body 3

as a s1mp11ﬁcat10n of the invention. Like the other measurement bodies 3 according to the

previous embodiments, this is also elastically deformable, whereby in Figure 6 the bending bar 26
is deflected sideways when the first and second object 1, 2 approach. A certain side deflection
already exists in the initial state of the objects 1, 2, so that this bending is enlarged during the

corresponding approach. The first deformation sensor 4 is arranged on one side of the bending

9
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15 In the enbodi nent according to Figure 4, the

nmeasurenent body 3 is forned by a spring bar 12. Wth
W@ hios/001391 i s known that, if it is correspondi npCHUS2004/017052

stretched or conpressed, it twists around its solid

body | ongi tudi nal axis 6. Because of the correspondi ng

k Bel besbwo, ndekarirrtl 8R iBeRa06S shbwn'in F1 re 6, the

bmgﬁgQ%%mﬁ%gggﬁggp%Pﬁocated to%gn area of the s ?ln ba =
sengqr is parengied irp thelcampeseadzasea afdhe meassFear hedt 3 s GHAOIpIc only to use
thig" ﬁ@ﬁ(ﬁe@o#na’abﬂ Sg‘lsgluﬁ{ err4t (hg tl?é)sreﬁ@rﬁl%%fagoﬁ SEnE&Qﬁ‘fs uk&I as well, this is

eac he conductive wres orn1ng the first and
positeuned @n ded opnesits side o&hsdeading barr ¥6e§1§?é dg foysayyn hepstretched part of the
meQéu‘fé%ig@dg%ﬂ%[o%g ‘ﬁlleym?a-gﬂl%hehtstHQ Ict@Mudibdl@xconduct i ve

re separately wound and not connected with

each other at one end. 25 In the enbodi nent according
1f 3 cﬁk&ffl‘éﬁorﬁs n@oﬁ Rry rzlﬂ: 19‘.@& A cdriespiRidY bR cﬁ@ulﬁaccordmg to Figure 3

Heasur enent - b t'his case, the arrangenent of
cant dpainderidedt i ve wire 15 for the first and second

deformation sensors 4, 7 is the same as in Figure 1.

That is to say, essentially only one conductive wire .
Acqagding to dlgemveah@ln,talmeametna@émthocga ndidsyicg greprowde aggording to various
em‘@@ dh%ﬁtitﬂ‘?cglp 9@%\{' S%Jrk éﬁfdls% SRNAES Itk Iﬂea{sﬁf‘erﬂeﬁg b¥ 'adédﬁ‘llespondmgly

ast enbodi nent accord

cowéregiwa@ &, ofghepositioncpfiohiects andving is eelatien ta qaf@lhgtbﬁre g%ﬁ}@ objects moving

in Q&%Xn B e otheP AR fglf ég&ﬂéplqu aQh1ve! h@relst'?l’\éﬁ)?td BBw-duk k8vE BRtem (blow-
measur enent according to the previous

outgrrbeuieneor ashertdeiised wsed i petesllevat pusknatyraligas srfragiog, The invention can

thumg LSO fok \?\j%fnllr}ﬂy Eoecagnﬁg &egﬁ%‘% 3%819@{1 of B Vallvé iﬁl@JZ neCi ek, whereby the

eways I'rst ,
openIyE qfahmvalw is Enowi ot 28l tiees begauaeef tbmpcgstwal of eyl veglide.s
inthe initial state of the objects 1, 2, so that this
bending is enlarged during the corresponding
Aceppingde the iThentibivrfortheteon; fetsenser swpnrasment is deraparaipgapdependent and

s LS8 1R AMOSAADy pocs of

coigspomding Inzeasyseroérit] kodyl or effixed |t uist r Bd areasmement ppdy must only be
[ - i
soif i Folyichac R n R FS R9AFednd B ERTPEREART aen for the use
of traedeferniagioh pansersdef or mati on sensor 4. |f at |east the
second deformation sensor 7 is used as well, this is
positioned on the opposite side of the bending bar 26,
that is to say in the stretched part of the 5
nmeasur enent body and al ong t he neasurenent body
| ongi tudinal axis. If two deformation sensors 4, 7 are
used, the corresponding bridge circuit according to
Figure 3 can again be used. 10 According to the
i nvention, a nmeasurenent nethod and device are
provi ded according to various enbodi nents which all ow
a very precise and very qui ck neasurenent of a
correspondi ngly
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covered path or of the position of objects noving in
relation to each other. Such objects noving in

WO 20080018m t 0 each ot her exist for exanple in aPUHUS®)4/617052
restrictor, a blow out valve system (bl ow out
preventer) or other devices used in petrol eum and
natural gas extraction. The invention can 15 thus be
used for exanple to capPATENIThELAIMS se position of a
valve slide in a valve, whereby the opening of the

. val Wea%xﬁe&grﬁ'yggﬁéd A b irﬁ%&r@ﬁt&ﬁ‘i&% @Etht QFRA b WstWbject (1) in

t he valve According to the invention, '
f ur tdigiomotoes stoord objesiof2) awherplje raneasizgment body (3) is deformed by the

t enpe%tﬁle%gﬁén{lang?%e%Je&QQB B ﬁﬁlsécirﬁ%#t %@Flfrgtd&é}gn&ﬁgn sensor (4)
the sensor arrangenent ‘may Dbe fornmed directly in or on
t he assigned tethe fneasur@oens bodeSp comiierts theaneagviemenitbody dgfognation into a

af fi L r 3 )
o S T A B P BB B st
conmpaestgsdniandatinsnitkt patecbvareda for the use of two

def ' s. 10 WD 2005/001391
PCT ? @%%%6@%@8{ PATENT CLAIM5 1. Measurenent nethod
f or thehmeasprment hudyt (3dpfundergessin dafommabian Iy vaidhi it d¢ stretched in an area

obj ' [ . ' ),
o1 g 00 phBgP PV AR AR ASGIPEASILL Pl v s
r el dte weaswaeent ritodpflongitidols] esiss whereb) the rférstadefogaaiion sensor (4),
one [first defar [ nso ' 1. e
o1 bkt BB 0500y o SORIRBAD 4051 e s
def ohangtiionai pitysical propersyrodntbnt fixst gleformatah tsérsar 4f) caused by the

eval [: ' (; t signal

at * HELRD AR R BT S kT afaIRARHE R, <10
characterised in that the nmeasurenment body (3)

2. undai@easmentdedtisdmtirdmgitemClirhdh it is stretched in an
area_ al ong the neasurenent body |ongitudinal axis (6)

and cByipptessedm that o fyurther area along the

nmeasur enent bo ongj t.udi.nal axi wher eby .t he first .

ot ramreptereg o TR alhe B SorheBh R efptoifnation sensor
IS $4)yieteeRethly woaRpRSIHE ot 5 emeadurdniant dodpbongiteliizal axis (6) and
égf gp o ﬁ]ghggg%@?%ﬁérﬁ$ thg{?gégcglr %%o%?ggr? 1% s]’ccrletrcﬁet:d or compressed.

stretching/conpression is emtted as the first

3, MEaAYSIBRENThAR acodkdinlRaEWHETRAD, Met hod according to
Claiml1l, characterised in that 20 the neasurenent

bodyghg@yterispdinsthatir i ng its deformation and the first

def [ Qn 0 - i Y
190 B B0 sSR0SI, LA, o
dependsurgment bblg logitetindl eris ¢6) inlee vppositodiretabo tarthe ifiost deformation

Is stretched. or conpressed. .
sensor (4) emits a second measurenient signal.

4. Measurement method according to one of the preceding Claims,
characterised in that

the first and second measurement signal are evaluated jointly to compensate for in

particular temperature drift and converted into information on the path covered.

5. Measurement method according to one of the preceding Claims,
characterised in that

the first and second deformation sensors (4, 7) and the solid body (3) are arranged in an
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3. Measurenent nmethod according to Claiml or 2, 25
characterised in that at | east a second defornation

w@ensoe130i7) arranged essentially spirally aroupdr/ukmo4/017052

10.

11.

measur enent body |l ongitudinal axis (6) in the opposite
direction to the first deformation sensor_§4).enits a

s ec cirstiifah dudeersireuis (G specsdly 42 Whesstaneneiideentityéd to measure the
acc ' 1:0; f ing d ainmns,
cha%%%?gg}égﬁaﬁﬁngﬁ§%9§ﬁg5ﬁﬁgg¥ and second neasur enent

signal are evaluated jointly to conpensate for in

Tt ovrbRe ER g BB Mg RS0 b E Sl i st obieet (0 m

met hedtiae 60 b dectghdt dbjen €2)owith he lqasteatinagufehntrbody (3) which can be
characterised in that the first and second, defqrnation )
SensBIRITEd by A5 ZF{RETROSGINY ORI XIS & P RERipR sensor (4) is
an  HibcMR ROPGAB0 1 3RS 5200460455 05%ng B11BS b &akion,

bridge circuit (8), especially a Weatstone bridge

ci r clmaracterisedimthate the electrical resistance as a

physi cal property. 6. Measurenent device (10) for the

meashe deferredoneagisment basePhis Spiched iy an argibpleng itf meagrement body
5 1 ab@ihu@faf 9xi@ KRCRANELPRERED ik 2) fMieh afda h18RStitsORBasurement body
measurenent baody (3) which can be deforned by the .

r el dengiadival eriend); wherelinitenfingt defapmation sepses (4) is essentially positioned
def ofigRtdneRragRsQs. (4) is allocated to produce a

measur enent signal corresponding to the deformation,
characterised in that the defornmed neasurenent body

.(3) Measstemehcdestteiaccoadingtoc@lamb 6ng it s nmeasur enent body

10 I ongi tudi nal ,axis and is conpressed in a further
areé%§%5ﬁamf?§“ﬂ@55urenent body |ongitudinal axis

( 6) ,the\berp@itioh RE tHe medsudeictr Boal/i(O)s $ eAsoHal d4fbrstion in relation to the
essentially positioned along one of the areas. 7. ) o

Ve adPeegTrERenichody é‘élgHE‘@B%ld’iXﬁdg} Bdchefirsf deformation sensor (4) is positioned
ch are@&hﬁﬁll}ﬁs%ﬁaféyaﬁ)ﬂ&f tht AR S8R B dyABnAfudiddaxis (6).

measur enent body (3)iIs a torsional "deformation in

relation to the neasurenent body |ongitudinal axis

O e s snze (913 postlone

essentl a e n¥asur enent body
| onghbrtersed xtlmt (6) . 20 8. Measurenment device
aCC%I‘ s%!:cpr% &e‘%on%aﬁbﬁn se(%lsgrr(ﬁ Is arranged essentially spirally around the measurement

body longitudinal axis (6) in the opposite direction to the first deformation sensor (4).

Measurement device according to one of the preceding Claims 6 to 8,
characterised in that
the deformation sensor (4, 7) shows a physical property which changes upon stretching or

compression, the change in which results in a change in the measurement signal.

Measurement device according to Claim 9,
characterised in that

the physical property is the electrical resistance.

Measurement device according to one of the preceding Claims 6 to 10,

characterised in that

12
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characterised in that a second deformation sensor (7)

is arranged essentially spirally around the
wore@soaent body | ongitudinal axis (6) in theCT/US2004/017052

opposite direction to the first deformati on sensor

(4). 25 9. Measurenent device according to one of the

pr ethednerguremantibeds(3) és BspringkEact eri sed i n that the

def ormati on sensor (4, 7) shows a physical property

whi ch changes upon stretching or conpression, the
12.chalvgesurementidevice soiding to nneofthapgecding Clhmmnewsids enent

Si gn@l . 30 ?],}f tasur ement device according to Caim

9, © HAFRES LA i that the physi cal property is the

el eﬁierméa&hremeﬁitﬁﬂja(ﬁ)ﬁsaébhngmsm enment device

according to one of the preceding Clains 6 to 10, 35

characterised in that 12 WO 2005/ 001391
13.PCTALE2004é:A hZ@ée?accBﬂaﬁlgrf@ 3RS ANBPlecdIAYClaihis 6 B 1B,

spring (11). . Measurenent device according to one

of Phﬁé’apﬁe&@mﬂﬁbaﬁ aims 6 to 10, characterised in

tha A 0 |

%g@(%{?lg L] H%)Z@% p/élsgacég%?x( %c)r éh% g@rgﬁ d (?Hgthﬁﬁfrfa(:&glb) of the

pr enedsumgnefﬁlt hodys(3partdeldically havlattidrons®d i n t hat the

def ormati on sensor (4, 7) is a conductor (14) arranged

on the surface (13) of the 10 neasurenent body (3)
14.andMehagtménm dbviye d0asidingtte dnd 611 piieceding Clivimasaitoerdent

devi ce according to one of the preceding Clains 6 to

13, chapgtesisedin;t gétd in that the conductor (14) is a

CONEHAGHhNRtM( fég i Q—@nd{léﬁ@% iR 16 kel Wh tRCRIrfaded)13Pbf thfeasurement

measur enent . 15, Measurenent device

accbe®i @y to one of the Clains 6 to 14, characterised

in that the conductive wire (15) is dl ued on. 20 16.

Measur enment devi ce according to one of the preceding
15.C aivieasuerhent Ubyice soandangtte phselthe Glaithaé to 14,

characterised in that
the conductive wire (15) is glued on.
16. Measurement device according to one of the preceding Claims 6 to 15,
characterised in that
the first and second deformation sensors (4, 7) are connected at one end (16) with each

other and at their other ends (17, 18) in each case to a power source.

17. Measurement device according one of the preceding Claims 6 to 16,

characterised in that

at least the first and second deformation sensors (4, 7) are connected up in a bridge circuit

(8), especially a Wheatstone bridge circuit (9).

18. Measurement device according to Claim 17,
characterised in that
the measurement body (3) is electrically conductive and is connected up in the bridge

circuit (8, 9).

19. Measurement device according to one of the preceding Claims 6 to 18,

13



5

10

15

the first and second deformati on sensors (4, 7) are
connected at one end (16) with each other and at

wo b@soosbher ends (17, 18) in each case to a pRPUEDS2004/017052

source. 25 17. Measurenent device accordi ng one of the
preceding Clains 6 to 16, characterised in that at

| eagltaradterisedristhatnd second def ormati on sensors (4, 7)

are n

2 HEREREE Bl ® Bk RARy Bhlln ity (FAPEE: Bl socond
devolgectaceprding to Caim 17, characterised in that

the nmeasurenent body (3) is electrically conductive

and is connected up in the bridge <circuit (8, 9). 35

20.19. MvRrsdnarBAliceheviréRg 8¢ 61 dfitigprecedngeClminstote 19,

preceding Clains 6 to 18, 13 WD 2005/001391
pcTehassgerisedin®eat characterised in that the
meaghaRRirdBR W, ofiSkoindcteh &Fdd dvarblionh ddviel(gt ed in

rel ation tonﬁ g f?%s? a%d/or second objeéﬁy(l. 2). 5
20. Measurenent device accordlng to one of the

21. pr elg,g e%legt 8 w@%eg%c%? n%%o one (,eerdh%ﬂallnﬁ 6tt|8%) the

e circul s connec ed to an eval uation
devdﬁ&aﬂﬁmﬁmZitthasurenent deV|ce according to one of

t he edi.n 10 ch cterised in

t haﬁ‘eiﬂageb‘fl’f gﬁgé g fscaﬁflgn Co&er]l crewd grgg'ned a control
circuit (19). 22. Measurenent device according to one
of the preceding Claips 6 to 21, characterised.in

22.¢ haMeassrameat dgigt a5FOrEE i pRe qi1e preceding (aimns G tor 1

corgmg&@ggmnqgﬁnectl ons as an integrated circuit.
14

the control circuit (19) is formed with corresponding connections as an integrated circuit.

14



