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WD 2005/ 001391 PCT/ US2004/ 017052 MEASUREMENT METHOD

AND DEVI CE FOR THE MEASUREMENT OF A PATH COVERED The
WiOn2pe50013%H rel ates to a nmeasurenment mnet hod and RCT/US2004/617052

nmeasur enent device for the neasurenent 5 of a path

covered by a first object inrelatigon to a secon

obj QMEASURENSNE MERTHORNDDEYICE Hom TEE PEASUREMENT
relative movenent of HeARMIBIGQYEREDN: | east one

first deformation sensor assigned to the neasurenent

ThO A¥nGHNeBdsSo tar}ﬁea@ﬁ@ﬁﬁ%ﬁteﬂ@tﬂbd by nﬁ@sﬁl@élﬁait idevicé PdrGhé@measurement
measur ement signal . This measurenment sjg

of g sdle goreswed by @oﬁv‘é obisgt B'qul@'lgﬁstocﬁ segpnd @E-@Ffu af% Bicasurement body is

defSENES By i RIFQL mEvRRRAH S0tht w8 IgBRkisONA ORadt e kN deformation sensor
covered giving the relative 10 novenent of the t

assigpied clos then meafHemel e FORVeSE ke . MeRRUFPIREnkeRRdy; SFpppation into

medREGRGht aihaf UCThi@ B8SEmEEfknday | sﬁBseQﬁﬁlﬂ&n@meﬁé@ llﬁbz means of an
practice. For exanple, correspondlqg i nf or mat i

evalwpiop adaviceaiin COBBIPANFER IB{PTREHRN OR nle P SO¥TTP giving the relative
movBRBASf iHletwh B8jeaE 5t RN 4PERE BBe.ON sensor caused by a
correspondi ng def ormati on of the nmeasurenent 15 body
and converting this pressure change to the path

SucQPX %&gurgﬁﬁeﬁtrﬁﬁetﬁpdl @A SudPY IniGsirBmbR! &hicehré dnowA G om practlce For
ot her. her neasurenent net hods and devi ces are als

exmmorrﬁsmmlw informsitigncndhe path carebe phitiReE BY E3RlgmEs? pressure change
in fﬁ@%éﬁ%&q dé’fd;rﬂlgfi%n dekQr dmidaosy @Eo@esﬁ&fd’i@wﬁﬁiﬂn of the measurement

measur enment body such as, for exanple, usin
bodsremqueer i bisiross SBAEvith tiecRoby GFred byt pHRsEtsyoving in relation fo

cach Poher 29t BasTRARHY SOMAks MRLLOESs AB A0 knsRY i ®Bich d¥oRBation on the

used I n various areas. One area of application is_in
path epyaspdiserphtrdgaithosk defamnation oAn o piepPRIing MeRFae; bady such as, for
exanihl& WinP m&g@l{ﬁgtﬁﬁn\é@ﬂs i3 §ocorc£3ﬁ<§:tvh't@]§ 292 09hogy out

Val Ve systens and simlar. In such equi pnent, an
adj usting element is displaced, in each case, inside

Such lﬁQJsﬁ%ﬁ‘%Mbtﬂgdm% Agvieddah be uRQASh ¥h@6us s¥as! CReRMab application

covere \ I's nonitored for control. As a rule,
is ihpeipdetns @dvgﬁSe@ct@p@on endttherel jn gawicplar, 2l pquipment such as valves,

-resﬁ’ﬁfo"r Wout byt @ st8h$ @SRk | MARER RqlipRHche I'l\ﬁdad_uhsttlng element is

e noted t at the equli pnment IS "exposed in sone
dlsnﬂa@dsmaaclc eAvs: inedad FaTaspenserciawsiag and ﬂ%ﬁm opthe gathpovered by it,
is ﬁ&ﬂ&?&d‘iﬁ &)}u&BF fate, 'tﬂé alls&ov F@are !ré(]atﬁﬁé B o, it i

ener al ocat In’in osplta e and 1 ndccessi bl e
places 30 The object of the invention is to inprove a

In gﬁg&ﬂ&e%%s %1 ‘fdaﬁgpéjaﬁgﬁ\ﬂh&ﬁmﬁ%i qﬁ%ﬁl&)ﬁg Bted! i the equipment is

I Nhi Ng SO asurenent o e path covere
exppesisintdomevdasts tohemsideble dempeyhtutecdifereotes gyralen mﬂloard@fferences in

! &
1acks.
el A e o TR B Bk,
t hat a correspondi ng path nmeasurenment can serve as t he
The gbsec% of e invention is to improve a measurement method and device as described at the

beginning so that measurement of the path covered is possible with them with 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
comresponding 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,
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35 correspondi ng speed and accel erati on neasurenents,

whereby, in addition to capturing the path and thus
WE0B¥9UEYd pat h changes or position changes, &#GI/HE004/017052

basis is also required. Atime basis of this sort

can al so be integrated according to the invention so
thetspet andhecelbdtipn cad dogsé dertolveedpat h, 1 WO 2005/ 001391

PCT/ US2004/ 017052 the speed and accel erati on can al so

be determ ned. According to the invention, the object
Acdgding tovihe invgntidnethk @bjeur 8 soleéd Bathe fitati@ksaifiBateht Ghdthot agd/or 6.

5 According to the invention it is not necessary that

a correspondi ng neasurenent sensor for exanple should
Acceopdifg ite thee beventiom ftais trioe neeasuny ¢hee rat cd:'mdyomlling hebsurénment sensor for

ol 02t R E B0 TR By DO movemen

- of the akadupameit bbd;diyx relationlef the n’eJdctb yhduttboomrz ehmietd, she hasurement body

is cf?gr ! eﬁ,gms'r %%ﬁ ﬁtc%)%ﬁ{% cé)rrgfp%ﬁmg ecﬁ(?)ur gjth%ergéas%%em body and

defhrantibe semsort formh hesimplyptractatddpeay itoharilit dmiof TlfkiOsmbb allocation both of

e TRSHR ST VR0 b 5B B S LA Tlffens vy

rnezﬁl@(i‘ﬂiaﬁc ﬁferealiby n6 Q@ﬂl foatagg @aipiibated icalibratiors iomidirailar. | dn addition, the
B e S R LS ER R SR BEAS u Spoppyo of o

mediaRElehebodn] i Odpery duiek. is very quick. 15 It is

sufficient here if the deformati on sensor is |ocated
al ong an area of the neasurenent body which has been
It isduffdiediarreoif taodqfoeesien sensoi igockeddodlomy aoares of tlteemeasuwment body

neasur ement The nsi on .or sion
whiGl a5 RECh DreQgn o5 o ns D e (e melPR e JB, i Pomént body.  The
exp@ﬁbﬂﬁﬂ@' ddmlﬁessﬁhyﬁltﬁéiﬂefﬁﬁmﬁﬁtsynsahﬂmb exs tha comasendidg change in a
whi ch can, be onverte%tﬂgt correspondi n(#; di
PhySSlEPYTIY YARhGRI 29 BIAwed FEl BB e Compe ffo ooomesponding
chag@ah ti pasition bf thelobjedispltdiativn \te et otlid olmtdpath bovereddr e
preci se nmeasurenent signal, a second defornmation

sensor can be arranged along, for exanple, the

To ﬁﬂtﬁiﬁr £ 9506 pidcee Mbdshrebiegt Eiigﬁﬁ,t a @e&foﬁaﬂr&fdrﬁﬁt@e B&M@br can be arranged
ng the stretched rea ersa. The

sl RIS 5 CHERIGESS ALeaiTa by S ST yaR pynsgh alfg the streiched

ared Br H&@ VRRROST fk&:on@kﬁoﬁﬂingcvhaﬂget if thé ehifsicabpropedy semmda the opposite
def ormati on, sensor. é(iﬁ}also OSSIb|e to, arran

diregEor BBy W Lo AERS Jefpriatitn S8E" alloiiy En@osIble fo Srrange two

defRARGERASSHs AN tdse bR thetofpresfedl dntl sheithqdased. bi | i ty
for deformation of the nmeasurenent body is a torsional

deformation in which the nmeasurenent body is tw sted
A 8388 Pobability f: UeRstmialien lo@ A hidthudhen® b8y Q§ attbﬁmnal deformation in

measur ement bodg with the relative rmvege i) d?n
whigh (the macRauTEBEHN godhjie civisted, eptemtally, apoup ongitudinal axis of the

measurement body with the relative movement of the first and second object. In this case too,

there is a siretched 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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30 there is a stretched and a conpressed area al ong
whi ch the deformation sensors can once again be
WL 30851 | n this context, an essentially PCT/US2004/017052
spiral -shaped wound arrangenent in relation to the
| ongi tudi nal axis of the neasurenment body is an
Tha@vd BhdgRondhERERBIMEE sighals bf thb deformatitef @A sHRE tabe evaluated jointly to

sensors are, 35 arranged s ally in o ite
CoRIPREE 1o IR BTGOSO G SRV 708 Sfpfegtion on the path
cmfje)re;dStIt 3 Gossel O tBat MBI SAF@ ARG SEYOALS ferinddnen or in the surface of the
ef or ma n, sensors c be eval u ted ol nt |
MeATHFRHE ﬁ?‘gv bya ﬁaF?%Peﬁfﬁ%g PRgR pg PR L mhRarah body, jThjg can be done,
forcéiﬁfﬁﬁfet Byl thehplicRica 6B lc&li’espdihtﬁ:ltgecmg Icavalse fiossibﬂe tesarrange the
£0331b e that the deformati on sensor

AOAtB SSBIF 8¢ SPafalie COHROPSHY S WL% MeaSutement body. The
defoRidtRE ROREE MAuBERBRAS b Ox& firlkearfifla i ghiay br dadlgr. Thi s

can be done, 5 for exanple, by the application of a

corresponding coating. It is also possible to arrange

In 4 i ledﬁ{lfbﬂﬁﬁédt Qhe PIBREAN progerty cas Pa kil ctectiuaPasBnhed MWith éhis physical
of the measur enent .bod The deformatio

surfage Tt oP ndi
PLOREHE Jie | S icgfh 4 1 WA B PHECHIATy Ghangey i e diipPaionpt the corresponding
defBintHtiof sél’fsmS e {oddtretchihgdor Sofiiptegsi@NbadiffRNthe eldderical resistance and thus
physi cal, propert%/rr can be the electrical resistance.

theypdasire 9r1§n BRIV 0 property, the extent to which,
in particular, changes in cross-section of the

correspondi ng,. defornmati g ensor t etc r .
SRR T A Bt S pafigae e be clsstioslly -
defbiitR intthe ni¥Bassthed redpgnaAl ih Sviie $trdidheiMand Sbﬁipfe@sed areas of the body

enbodi nents of  t he measuyenent bod

are e ntia
occiy FHUB YT GROMRAION. MBI L cmeaaEen i 1 Di e fo for cxample, an

elaiﬂaﬂlﬁﬁ%ﬁlﬂ& SSERhdd AHES RAEspoRdE ﬂﬁhprﬁﬁfeeﬁ;ﬁﬁ drea@fisioned, if applicable,
npressed areas of the body. occur wit

betyeURBRIFGR. VRN BRI egloe dif el ormds kS’b‘BW@% 50t compressed

ared iéR@miea onfdRi SR IR eGlat BFdfileindS!sheRhéd/artd 1@>fd)ﬂﬁie‘d oKk other side of the
made from a correspondl ng flat profile,

r
fatpredile.o Fag eommsapondinglsfimmaaen BRSO AN Re TRl a@%}gébfsg areas.

When the objects cone closer, the rod bends outwards

so that a conpressed area is fornmed on one side
A ftlﬁ eerfsirgple grboingeni qf sychst PepUFrBienh PRdy 152 FR5FSe dlnotﬁlst faresponding

r@s@fon%&‘ d@ciOling PR ducd afdeﬁﬁm Rér9bh IoFtheEPﬁn@ﬁfafeﬁﬁpﬂ&‘iﬁ A8 spring coils,
ef ormat i on sensors can be arranged hese areas

wheniem dehermadipPEnS OO q@r@ﬁ@%@lﬂ@ﬂ@ﬁﬂ@Y@%ﬁﬂbﬁﬁmﬂgﬁeﬂﬁzls stretched
and a%le?orﬁﬁﬁéﬂ‘&nsdr&v&ﬁﬂ% pirdRih %Q}%Pgéﬂ@%re&ilﬁﬁﬁ BSiapreted

stretching produces a cértail orsion of the spring
mat eri al along the spring coils, whereby a

Sinfief] r’c e%%réﬁé?ﬁ %d))/‘&lﬂrh‘i’so%rar s%ﬁﬁg'ﬂﬂ‘ \ﬂﬂiz %eﬁﬁhe[t@h'sh‘nsors wound round

aro th € spring col | I's stretched
in Qmﬂ%ten@tﬁcbwlss sty ng sppng ey 9f fhis time, tpyiens likewise ocours as the

defi gﬁ&ﬁ 130 ﬁs £Qafe%§e§?go gsgﬂgﬂu@fhh laxid he nmeasur ement

ody can a a sprin ar wth deformation sensors
wound round

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 opposite directions, whereby with a spring bar of

this type, torsion |likew se occurs as the deformation
WL WOH1841s neasurenent body | ongi tudi nal axi s.PGUU$G04/017052
order not to corrupt the neasurenment signal, the

def ormati on sensor may advantageously be electrically
advastag@ueyt 1éss dhant hemea'sup&timﬂm oo gyeater thahheS mm. Copper or a different
cogﬁ{lg{ etﬁ%asr%%sh%d ssthe gxg XI ffor suréﬁ,ﬁplééucgv%glgrg tllé 5 quﬁo\lpossﬂ:le to use

con can a exa
comiesgonflingedioyombude fmwcﬁlap]e ﬁuﬁmﬁ\heCrrBﬁah ukeadiitionh ddipplidable, of portions

y . at cross-section. The
Ofgﬁaﬁgwoﬁ&gﬁtggrg‘%ﬁ ulctlve wire is in the range of
afewm’llimatres and is 3 WD 2005/001391

M%g? ng h? Oée%ﬁ 981? @&% %lﬂ%l% [#{8) %%tea ?G&Ci]l- gTHEII' tWO ends in order

to Chb’fEflE rthmneawmienm mgreal rreIt aé almypdsab]lﬂsﬁd thes Nm gleformation sensors, for
r c tive W[l al s .
exgﬁéﬁ: olaééa ctogﬁelfgeg%mghot?arcg §%181h 4 Ioﬁa e f fo th%t or};é)a‘glreefc%ﬁerent contact points are
neeesaamle fromN, C with the addltlon i f applicabl e,
of portions of A, C, M or simlar as the nmaterial.
5 In one enbodi nent, the deformation sensors may be

In eoder amtwdivatheemspﬁndmgeheasmmmem‘rm@lal mrqzﬂ;datd pﬂ:asely, at least the first
al.so

an? Eéc%b& d%%?xp%!?o?ﬁsi Iglsgo:]rr%glté R% § ect]e% Pp néﬁ é)ﬁnge ci ctubt sgemalf[y a Wheatstone
bridgm righist bnﬁgm dlﬂcuﬂz aevesotio hbtenahledh@c@mip&ﬂhﬁg‘ldbcmtdl gesllstance and/or the
chigled ool A EL FoRaR i aoB T BT PR Rekions g Jpmprssion.

is glsonpbssitdedif ;fm&o&eﬁcﬂ'hmuombeﬂsaaﬁe tilvd, td c@tnectanpdald o€ diege in the bridge

ti.on.sens econneted up in a bridge
ol SR &8 T RATTY ST URREBIE B fige This bri dge

circuit serves to determ ne the correspondi ng
ctrical .resistance r th chan
Wit g ShifBhots SriteRRer Rl Abmation PO in Be imige eimuts temperature
commpersstithi sgsuperfinongyrsass ithn senlsbrs Tdve ieRpadkd Qo [iies Sdnd ®&mpefature changes
0.connect

. d | | .
bec%ﬁéjetr ?]fgtgfgg iraﬁfai gleénegf g’glg ra?s&aa:pgbgsts selm‘uﬁ]}i% ﬁorgqn\yénbreqsw% c%anges which may

ocquei nciple a full bridge circuit. Wth a corresponding
arrangement of the deformation sensors in the bridge
circuit, tenperature conpensation is superfluous,,

In stdegeiftdeeessanys o beadbie exdo Sexthduo at @aﬁ%ﬁp@%ﬂ&b%@ ends of the
arr an enent,. This, als

h 20 -b f
et PR SR PR P B S5 O LGSR BEROANAE b Frpected so that

is edsmitally conductive and in the bridge circuit. This means that the measurement body also

forms 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 o simplify the evaluation of the measurement signals, the bridge circuit can be
comnected with an evalnation device. This can have a corresponding input and/or ouiput 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, if necessary, to be able to do without a
separate supply lead.to the ends of the deformation
WO248H3Honnect ed with each ot her, the neasur REHES2004/017052
body can be connected so that it 25 is electrically
conductive and in the bridge circuit. This neans that
thé hyecifieasons eﬂaiemg mhadytebmalevicos rt:&ir% fhawuipat déhe:, lilid mﬁ measurement
circuit. | rder to..prevent in this conngction, w,t .
caf B ol 86 GTiRY TE O BOp o CEnE| Wb AP BB FPeEeot sccleration
mesasmesnthé ewilgiiah detditecantsdiraaganit ddistyne@aford €he actual measurement

electrjically insulated.in relation to the first 0 . .
ot e BRF SRt PPt oF IEH bR Ureiog) Begvaltation device can
betedatedroachdre oneitsherepwhilky ehecdciualideasdnirdndn deigais po€tiBmid on the sea bed

body tQ. one. object .or contact oply and.can be picked .
or i ot sty loopens o 1 sanpyiSeipn of e sigplsJEiusry e Measurement dovice
and uhp leyalhstivaisdevice eindiake tpdacsi iapthis§ yorinbetionv ek Uaxistiap dctrical lines or

.t he neasurenent signals, the bridge circuit can be 35
WieliHEct ed with an eval uation device. This can have a

correspondi ng i nput and/or output device. Using the
Adviibgeotlsly, the tridgk Sib@is Shble 41Rchidd tal é&dnfroRBHAEL. This can be used, for

cal.i brate_a neasurenent,. and/or to a 4 VD, ,
X8 0 O A R BCRT RSSO ESEoPY HEo e Bifse A R tegvent of signs of
agdifolMha SnbaiTeAtnt BeYy 6€similsd, MUhd QRreOptingditly BENOICErcuit B8 be formed as

asur.enent can Si nmul t aneously. be output, if

an a%%‘étgg F&‘i?u“a‘f"% gor{;ﬁsmpdg}g CONRsIOBH aF 1 pisags t%lgt it is possible to house the

ent6 GRoREEES R theBAGHI GRFBH on a g1 Vidh 48 tHi® Bniem kBl small amount
be arranged at a di stance fromthe actual neasurenent

of pags ¥&°EEdt hat, for exanple, with petrol eum or
natural gas extraction, the evaluation device can 5 be
| ocat ed onshore or, qf fshor whi_l st the actual
AS TR SHERFR dofy, lba%qﬁql glte peaietadnBaisip & glafically dpfgrmable and

thud leBRhtidliySémptthd e ROFertich&F the JNHRIrEBER oY akdBf interest, whilst the
si.gnal s tween the neasurenent device and th

I e e
actyd) Jpatetal gﬁ Uercrprasurepigpt dexics has ae effech This sncepiibalcthe gieasurement body
canean®¥! fFdnh S8l St Ml &pper drRfAiRT W relessly. 10
Advant ageously, the bridge circuit can be allocated a
control circuit. This can be used, for exanple, to

In the FldvRh & taAvaiiEe68y &SRR BF ARMiRvARRLM hreQxplaliRd Rising 4fe figures in
circuit 1n the event of signs of ageing of the

the qeayang enplosed BIEYitr sinilar. The corresponding contro
circuit can be forned as an integrated circuit with
correspondi ng connections. This means that it is

Thefeleyvpeare $oWBuse the entire electronics for the
control circuit on a single chip so that only an

. extrenely small anpunt 15 of space is required. As )
Figygdar ds t he $heusasdaaiow efediist smbogiment @f ameasusrmend device according

that it is ehasdicakby. deformable and thus
essentially only the elastic properties of the

nmeasur enent body are of interest, whilst the
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 fo the

invention;
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actual material for the measurenent device has no

effect. This neans that the neasurenent body 20 can
WEE2088B039 om st eel , titanium copper or sim | aPCT/DR2004/017052
the foll owi ng, advantageous enbodi nents of the

i nvention are explained using the figures in the

Figiresl Ng encl asets gy enbddime acthidinkab | Tapira @ @&r € sigalndifferent form
Figure 1 shows ,a side view of a first enbodi nent of a

measur ement  d&i ce accor di ng to the invention; 30
Figure 2 shows an enlarged view of a detail "X' from
Figigdre 1, Fi glibes 3 SbaVEntbddhed@nhe imdah@eRentnddvideeaddbrding to the
a bridge circuit with eval uation device and control
circuit; 35 PPYHIEY4 shows a second embodi ment of the
rreasurerrent devi ce according to the invention; 5 WO
2005/ 001391, PCT/ U82004/ 017052 Fi ure 5 shows th
Figifh JPRER SHECETH %F%} emb@a%enao A maga STy dgvice 10 according to the
inenkibRr Thik 1sf@faﬂgecﬁfb‘ﬂw@ngttﬁr§t dhjéh 0wBd @ sdcbhd ebjedti?0 diuTedat one of objects
of the nmeasurenent device according to the 5
I?rr?v‘é’ﬁt%FélPa“Pf ,néeaiurgmg,%éieglcg?@e view of a first

- embodi ment of a rreasurerrent devi ce 10 according to the

i b by Bof SHAS LRSS0 6 e B S5 2. 1
firStahjdee 1 @oﬁ@sbbncﬁﬁgl& hﬁw@aﬁw& Wﬁﬂiwé%»eﬁ‘dnﬁ Qhelﬁscoﬂcpoﬂj ébttzh @ measurement
errbodltg;nt shown, the fé) éeém%ect i s nmovabl e
Dopl P th mepsuraReEns defRy prided Ayl i prto oy SqupEygd ot stretched in
arehs.C Thé BiRRNRGHhdHY B(‘{dy'@iée!ﬁspﬁngﬂﬂm e @dbodi@nt EHowWh. DR its surface 13, see
second object 2, a _neasurenent . body 3 of

AISpoRGIP et hei St B Toond. SRbvBIoten S 2 b%me%ﬁ?rawelm an electrical

coB AT 9958 Grped E[ﬁlﬂlﬁ{@?&lﬂd"h oot dmghﬁea@ﬁ%m@ﬁﬁmﬂ@tlongmdmal axis 6
body 3|sasr|n% 1in the e dlrrentg
of &y tfpglé}g 113 Heggdhe rsh defgrmptinn, senser 458 wayad i

secoRR QlReLrABHAT FaHsb10 R0 IRASBF ex#Anpi dhe! fifse APREhAtIR Qéunscﬂrm 1s wound in a
el ectrical condlctor 14 is w apped spiral Iy around

clogkyise shrsetimrigdrta seroRfdpformaiRR fe8¥nyi 1 Bt esieviee dlé?cflon around

thd $8ins BI bf‘ﬂs dolis. 18E BlecttiBA chhdugtor ‘ifﬁfi.@ﬁ)ﬁﬁéd el o%ﬁﬂifc@;rve 4ideS1S. Itis also
wound in the opposite direction to second

pogrdtle foret q%ﬁS@@ﬁ%d@G@@ﬂ prirdugtor lféféhbﬁﬂﬂéomﬂ@teﬂu Gizgetly outo the surface
of 965 bRt '.I‘P Rr SBIBSAS sthfics. WAkl thsdlation is provided between the electrical

conductor 14 and the spring 11.

opgﬁﬂte dcirectlon to the

The two 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
voliage 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 Wheafstone bridge circuit 9 (see also Figure 3).

For decoupling from the second object 2, an -elecirically 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 info a full bridge circuit.
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cl ockwi se direction and the second deformati on sensor

7 in an anti-clockw se direction around 20 the spring
Wn2085/0013Y coils. The el ectrical conductor 14 |%C?/B$W17052

as a conductive wire 15. It is also possible for a

correspondi ng el ectrical conductor 14 to be

incorporat ed directly onto the surface of the spring

nt o . ce. . Electrical. insulation s . . .
At ot abdie el ufit 1 5Fionds Frisare Bk SR pBlon Irighcipi o e Figore
3, Figurenp shiblvs adheabireniemindadenit®t.i on sensors 4, 7 are
connected with each other at their ends 16 assigned to
the second object 2, whilst the opposite ends 17, 18 _
Figure 2cshowe atdethils ganaFiguye 1 i enlaged fsporidithy detad| itage be see that the

def L
acggfRic spiitgs &"Porkt Sob SR afl AL R SothapPndtRE poil e o goring 11 as the
mekuwembii ibde 3¢ iAtesitin pesipe meaiefmnmdﬂmasoss d),ﬁkfdnmeaﬂ geconduchve wires

circuit see a For u n
15501 40 OB U o G Bhts Pt apige gt Gpiiog o 15 ar fred
foﬁ%xﬂrﬁp‘le drothee xuarfiek €13 fusmm aplcalséslpondmg satihesh&r Insthe production of the
urenEnt devi ce

d, b
mBREPHS CoRE°) On 1 U RO AL PRI hEGeOahai vAing mechine

In be eiyibodiinesthoith slcdrmboiosctr atd 16)ibsthpieiornatitratensdrh ts7 gredsrmed by one
L.on of. the s

th | t di
L RSB STTA PG, FRGMHe i 1
in fheh@boﬁﬁdubﬁ&t@hﬁkﬁd ﬂﬁefoﬁemhdhﬁgl uﬁlﬁﬁm Sﬁxi STHe coildutttnreawues may have a

IH‘grther nbod ngl gﬁm?h ef or sSOors._cau i f
To &t SESRSEHoOPH LN AiameLe ﬁ&‘“& Y%éf"s}‘éea 15&33@% y only a lew
nnllhﬁeireﬁﬁﬂds pfe&ﬁ‘ﬂﬂjr &9 dian Wndrh abhd)epaftivularly @aeforabl, Iileﬂmore than 0.5 mm.

SR SRS bt R L B i0e CeRly BV o concrie
witd fatdrial, 1i%s resbtbe I@daﬁliiﬂhetn efllei @ecfuﬁlem\ﬂteatisﬂeﬁﬂﬁgbbm d@@ use of the
circuit 9, measur enen

Fi . ure
e dRtio 55 assobfigtoahb inahdlia” FopBtaamie, taq ¥ ey qapeet of copper
or indtlibr&:ﬁifu&fcﬁ%infawﬁﬁl T s A1k posd@leabmse b.ll(()j}@émr e cepéuctikaivire such as,
ef or mat i on. senso are woun
for P arRlE {IRES COPPBLBONGN gL GPER, §MEoSHRY g giheg afgyecomponents
sud]‘iE@Salﬁlﬁﬁﬁﬁh ﬁﬁ@bﬁ S sitMilaf €Th dhdul4e tHet &ndﬁd"tﬁredﬁﬁ'@ aﬁﬁsit @k spring, an
Sen %} orned, as .conductive wires 15 ov

oxigRee, stifog °§éb§ Wetivg YT ey Bt sifigiFnt or ¢ H%‘T%SBPIF‘{\@E ippulating coating

on tecon@idive tinte Mbp’eﬁﬁlné onakerehistsfiet off the c@iﬂ@ﬁ‘i}i)\l'eewﬁé eke€ially if this is
surface 13 usi correspondln dhesi ve.

noioh daNe YRS o1 o o Y B ST maype fagiaigh will provide

poR&: sERREHhABE bkt XnOn VL8 (R rEQbireeRRReiulg W ndi ng
machi ne. | n an enbodi nent with a common | ower end 16,

both deformation sensors 4, 7 are forned by one

As Q thé Vighotioh Of 1R ket H8hcd FRGdoREng Rethk QMRItiBRAGt should be

wound again around the spring 14, 1n the

'PO%Eéo@attaé t81srléfé’cl‘i it then epresgonding EwPRETRAR By fbpﬁ:@r also the further

emBHEmedit GindORHIC hi ¥ SesWit bE theTROve@MEofAhe fifkt Bt QcoRd bbjadts 1, 2, such a
cross-section, The diameter of the conductjve Wres is
defgrappdion| tht dmsymgs feopppressed and stretched areas along its measurement. body

longitudinal axis 6. Here, at least one of the deformation sensors is essentially assigned to the
compressed and at least the other of the deformation sensors is assigned to the sfretched 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 torresponding evaltuation
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15 mllinmetres and preferably less than 1 nm and,
“Partlcul arly preferably, not nore than 0.5 nm The
@ WAEPUP1depends here on, for exanple, the si ZRCHYPS20pE017052
measur enent body 3, the conductive wire material, its
resi stance and further other requirenments, depending
degive ttheeefseeainpld Bigureeia snio e petht orgevitios sitBaladE trectiongge tobthe change in

potS%l%nl r %a“ftgtolvglntgfl?f gs:hlo)élﬁtﬁeespeeghaeﬁgygée‘feﬂr@%l ({quﬂSI %%smged movements can
alspds:suabhlatetio use alloys for the conductive wire such

as, 20 for exanple, those containing nickel and

chromium if necessary with other alloy conponents
Figre 13 showalaudragrammf thé privople off asiomiespmdingdridgs wirawie Staser part of the

evglgl C&e'v% SV%]fre tﬁ% %%%%n& en} E&néeo fd ng ’pgﬂ 1? éllq: i?tegdbmlt s g Wheatstone

r aceo ve Wre clent,
bridge crgpionl domeed ysihk aﬁmtrc@fmmatmmgmsarr# olhﬁle ccondspondmg conductwe wire

wﬁ%h fims %g&?eelq t?%enlodg l%hﬁdrﬁs” ﬁtiﬁftﬁet% Fatt, tfhfﬁe %8?? uc%o!u\lltelfs formed by the

re especi al thi's 1's oW, VO
semqndtd@fmdummnsarﬁr @r theawr2épouding somdugtite wirs dd, W\Mehcrhns between the

enx\ﬂ i(% a3 Iﬁ?all&éthé é?x%?ge\’\ﬁ{ fo?rh?ﬁ% ofttgeggn&e% %%Ht,txﬁﬁe?&% tﬁ.l% is essentially

eval uate th
cohneniet betweoh thclomndsrtd si§randiting codenircand i6 afdbosminagive ovitdad 5. Figure 3

TR T T T TN —

firgtflaed Seoohd deformatvadienentis?, and désogddls: spamgd 1r Q§IE| cblres‘pondmg signal is

s T —————

prcmtsset 2hedn Aawas sahasrtg‘ futtber méista raadeéret connebyed for example with an input
east

| f.th .
de%}‘é %1» 1) f%mgﬁufg 212 %gggﬁtqf i Vaglggf)% ﬁeé\act:e( % that ds to say processor
20, tnppt dmae@I zanihdabutbﬁeiaeéwtdw 82,0tdrebe azfrrahgml gieh thtmdeoﬁgm the actual

e i PSS BIE 3 B SBmptnl %0 g
to t]mfmvambn dusdrooesamble Yor&peﬁ'hbﬂgeor e hlr @slextractlon the bridge circuit

' t th
e P on 1ERE AT FRATEIS B e 38 Ok L 56 € v etioped remotely
lochiaé pait efihe evAhativa esitad cam beTﬂUsBloﬁét'Bdbg exanfiplé bffshore or onshore.

el ectrical resistance is captured and converted into
a neasurenent signal. This is then converted by a

A empeiafpo octhpgsaioal fof theditst ahdWebaIOS 6188 sensors 4, 7 is not necessary

| US2004/ 017052 evice 5, ee for exa e Fiqure
Wltﬁ ﬂeomsa %5%%&%@ ?caﬂrdyrgg'ﬁ ¢ Iventiqy, S@gﬁh@ecoagsmﬁéﬂé conductive
Wiré hl&n@%‘bdtm def@BhtidrOfenedrs m&ﬁg@s&he bAE tdrBpefdtOechabgs because of the
i on of the nmeasured npvenents

S and a.ccel er.at
spri G lp® Hos ORI S e SR g BB AT SO R ALy, qgpensated for
the (Bridge chbt. ThistalsO P emdiafg 16f bldgigesCinl thérl pliYsidsl ghrameters such as
art of | he eval uati on device 5 of the neasurenent

PTEgfuip USIMIRT. A part of the circuit 9 built as a
Wheat st one bri dge circuit is formed by the first

def or mat i on nsor 4 or e, correspondl uctive
In Qe GUOBEH, (g FBTBE CABIFINS SRS FPHEL Wﬂeqtff}?%@ildge cireuit.

Howevek, dlly thB@oREdpeH@nE spriigl donéténtflﬂiﬁ%q)a?ﬂﬁnttﬁkﬁevaluauon, whilst the actual

material of the spring, whether it is steel, titanivm, copper or similar, has no part 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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second deformati on sensor 7, or the corresponding
conductive wire 15, which runs between the 10 ends 16
WARHOYBO3H, nal |y, the spring 11 forns part of tBET/US2004/017052
bridge circuit, whereby this is essentially connected
between the ends 17, 18 and the common end 16 of the
degion I@@dcbﬁﬂ?:xgwo tiesindéntioh) egderggae&f m?n'mmlgbiug of for shaagle tlvespring occurs.
correspondi ng resi stances..both. of the.co cty ' . .
Thg opiEIcters e PEEee F FERTG Le o oAy Oy s bridee ciroui
sing@ #othisdbonféxt @rttlatahsmehrenizat dgyideny atdordibgdo the invention remains fully
carrespondi ng .si.gpnal _is i cked [ [ 1.1,]
st mar neiet o speieBisht otn B b dyfbg R ditkfte i tho actua
brifgeo e@ssit, ngherfhe thd correpesdiog 2Gdpaimednd (eecalilmetiénysomflso the initial

further .outlets and be connected for angl it. .
adji“#ﬂl‘fflt of etbj? QDadgg %’E?H‘}% Aol 5 Ei’fﬂege qqcvene% > g&‘f' |e\£%%)'§$?£ gprresponding
mitioproessadrl Hdr@nhalentir€ eorrol tikemit das also bs esaliprddn es siwegraigd circuit which

] device .21 and.out.put. device 22 d
L R e K R R N e

the corresponding bridge circuit. |If the neasurenent

device 1Q accordin to the,inventiop is u .
W}@g a‘?ﬁﬁ &4 oPreﬁl(?ngl %Eﬂn%’?ﬁ‘??a%r%ap"&é{s%éx@‘r‘-"a@’?‘%%% %E'rt glments of the
mebsurélgent clexicri 10 2 ordng e thpoRiventivness blosal iny Figared, 4 ftor6.  Here, the

.y € | e,..on the sea, bed, whjlst. the above-nment]
i s OF (e Cs R S soor S i 4P R et RlR Sy 3 and the firs
and&coabddfoandon fasorexanpl e of fshore or onshore. A

tenperature conpensation for the first and second
deformation sensors 4, 7 is not necessary wth the

In {He @sdboeinent adterdigetoTgde apthd inngsiremeritdoiin s énfarmed by a spring bar 12.

Since.the correspandi ng conductive wire 15 of .hot .
Wil icie FBAvR ST 8 6 Riergaat e Steafd & ki) i Wil arouna it
solh BA@E Sorpaiaaivsle aik 6. heBapmici of the corosporisy tpicadi windinfy of the two

he sensors d so the tegperajure is tomat i call .

etoETBRSERER b gromaee R A Ban e the Shag, 58 githats

simlarly for changes in other physical paraneters

such as  pressure or simlar. 30 1ln o enbodi nent ,
In gqRiastip A PRARRT 1Y 18 Ty 1 d0 TIEUpE fhe TRy aing voltages for cach
of 18 %&Ecﬁkﬁﬂg\_vﬁéé DR T@ingabs first aﬂtb%FMﬁT def@ilayiod b@sorﬁ 4, 7 respectively are

. correspondi ng ri,ng const ant ays a t int

pickefh oy SERAFEI WIS 5 £, 887 24, Gpnopiecy ey 1o frd ﬁeé’afsﬂgﬁh’ ftgund and not
coB@ENRith ieich Gh&taC6he erdi t ani um copper or sinilar, has

no part to play. The Weatstone bridge circuit is,

furthernore, allocated a control circuit 19, see for
In B¥ 8ABb&meRtactbditigho Figuths Glepkifig YserD ik agaif 8bddlis atrh@Burement body 3.

and recalibration of the bridge circujt. Tge .
In thit gaspoihgrargnesmaent of the eonduptiNe WHG dnt %@é‘& rst and spqogd deformation
senkdth 8NP isBe Yile & inlﬁ%n'@\l.e IThak ik @Nshyl EgdBntRily bhE one conductive wire 15 is

measurenent . 8 WO 2005/ 001391 PCT/ US2004/ 017052 g
usedapd the vebiageds sickedigp atond A6 Winlsbihepawer spuEreds eamnggiedyodhe individual
endf7agei ng of for exanple the spring occurs. The

control circuit can be used to recalibrate the zero

poi nt of the Weatstone bridge circuit sinply in this

In 0 MsE&hboi@mbhiakedhing %?%Ufﬁ[%%n&iﬁg b&E26113 1BEC A LinBautednent body 3

the 1 nvention remains fully

" as a simplification 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 bénding
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20

functional. In this context, the control circuit can
al so be located at a distance fromthe actual 5 bridge
WO 208349%139Inher eby t he correspondi ng re- adj ust me{{I/US2004/017052
(recalibration) or also the initial adjustnment of the
bridge circuit can be carried out with software using
bafl 26 OKKiEH mg&ﬁbﬁgy fFhd e 8 €5 profild-lelnethe tlhatretidn shown in Figure 6, the

control ci t can al so be.realised in .an_inteqgrate
SCPF AT Gifoe PEBREFRAER ) LRAPT RO Fodhy Rgitle ony to use
thik iffrdt|defosi@sti @seneur 4. dnst leassﬂﬁlshcoaﬁﬂafmtmaiomam 7 id @sed as well, this is

What was . said al S anak ogy
popgned i grorenlbdseiid bR BR R, B B AR O liBlpod part of the
meSGenehtt®dy and dengd My erbiwemas bsiolengitudirtal gris.es 4 to 6.

Here, the illustrations of these enbodi nents are

essentially limted to the neasurenent body 3 and the
If frd aéformadiidn Semont, defronsmlt trrconeswading bridge ditcukiractérding to Figure 3

enbqQdj nent according to Figure 4, the neasurenent body
ca%aggnk%Fﬁﬂd by a spring bar 12. Wth this, it is

knovvn that, if it is correspondi ngly st ret ched or

ress it.twi sts aroun

AOREIE Bapniavertionse oGt el s Seifs B8 Hiyieq gocording to various
enfhidiin@dnisWiviidh ndlowf a tvla@ pravise dad Gflemtlmokl nmsl&eznsnt%f & correspondingly

one, of the IS .a to .an.ar o
coyeied e oF 5 56 PPHCEL Y SIS TOVPR A BABORISHENE: ARG Cliecs moving
in FIg6h&0 %achl d’thdflegis!f for éxdniife 404 VI8N @retitiigory @ Iblca'ge& viabire system (blow-

each o nductive wires 15 formng th r st
ouEBEGTIT6T LTS SEiB Rekaleu g S RILFyrges TRY ivention can

thug! Héklfééilgﬁ cx@Bplead @ﬁpture'ﬂi\ﬂf;reblge pexsitsomyof a wh&vecsﬁdd um:ti ivalye, whereby the
W_res re.separat un an not con
cpghiphoHBRERvais Kohan ahtl Wb e O LRBHHFLAL acESE gﬂ“i?g

to Figure 5, a spring bar 12 is again used as a

measur enent body I n th s case, the art
AT R ioR R amrtrt, og sSen Are et SE BT e-fdopendent and
pre{QuireintRpéfint 388 YeBsch arangeﬁlehhﬁaﬁmmsd difedly g ool the surface of a

That is to say, esetlal e<i()lnly on conductlveyé t onlv b
corpesppuding JacPSREHReR BOWH PE ﬁ&%ﬁ spitck 4° JReaspIoalsht pgay wust only be
sufidichfy elabiRalP¥BorHAHIE Bforli&r t6 ORuVe 8 efiptessetiaad anttbivhallmaba for the use

ends 17, 18. 30 In the | ast enbodi nent according to
o P‘i’cg@Fr'é“f@mES%PF& ng bar 26 is used as a measurenent

body 3 as a sinplification of the invention. Like the

ot her nmeasurenent bodies 3 according to the previous

enbodi nents, this is also elastically defornmabl e,

whereby in Figure 6 the bending bar 26 is deflected

si deways when the first and second object 1, 2

approach. A certain side deflection 35 already exists

inthe 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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WD 2005/ 001391 PCT/ US2004/ 017052 bar 26, which is

generally fornmed froma flat profile. In the

illustration shown in Figure 6, the sensor is

arranged in the conpressed area of the neasurenent

body 3. It is possible only to use this first

def ormati on sensor 4. If at 33&[ he second

deformati on sensor 7 is used as this is

positioned on the opposite side of the bending bar 26,

that is to sa in_t stretched part. of the

feas uMFASHEMSBY Wﬁngef% é‘ﬁ&’?aﬁ‘éfe%‘é"s rﬂeﬂ?éwowaei/by a first object (1) in
| ongi tidiifitlo Peednd difjedt (), IHRLTRLHERURRRAPESIYAS3) ?s dtémed by the
used, the corresponding bridge Circuit accordi'ngt

Fi gur eelgtivaemaveryerit of ee Qise@s ( 1.2) dwlcasrietishgne first Ideformatlon sensor (4)
i nvention asur ement and

or ovi dsteiedds M mgreen oG S fealiPmgnt figds geformation

a Ver YntBraCist Mooy &It WighHi é‘ﬂﬁ ﬂl’i@l@ﬁﬂ ’éeﬂﬁﬁﬁorpiiev@ce (5) converts the first
correspondi ngly A covered path or of the position of

obj ecticamomay signaledtalepsintco nﬁa@mﬁt@ﬂn@? thespeth eyjeends gvherein the
movi n%eakﬁeﬁg}xt%ddgfrbi Sn&?g& il ﬁtmfu%%ﬁ% {r&cﬁéh in an area

a val ve restr om#ou va Ve sysS

out prkRwmgni Medsuesmei hedy denditdmali sl (6)na1’mle¢dmlbre$s&‘d am d further area
naturakwgas extraction. The invention can 15

used PUNEdhemprarEgertbady; longitedipg! eaéisS(é),pwgwpmg ,t,heoﬁrsg deformation
| 4
Vol ves SISO R BB coMREERYi 8 o PRERLRIAR Uiec o o psica

t he v atopertg loif de. ﬁx:écdnfomnat@ntsenstoln é4)| qavssat byothe stretchmg/compressmn is
furthernore, sensor arran QE i's
t enpef é‘Fﬁ%ﬁﬁEﬁﬁ@h?m%ﬂH E%P ssur e-i ndependent and

the sensor arrangenent nmay be forned directly in or on
the surface of a 20 correspondi ng neasurenent body or
af f i xdbasweinent Methodeasordargett Chony 1 miercionthg deasurement body (3)

ig:-;;lr gg‘li‘%/{%l gs al | %Ig%fg éga?ﬁ% 46&%&{@@{1 S%?IS(?TV\@\‘VIS essentially

def or g@th® SpisARSRbEd ik@ n@aélrbﬁentlbodybl@ﬁghhﬂfﬁﬂtaxfﬂew) Q€ld depending
for the neasurenent of a path covered @g(i first
ed ¢

obj econ thp)difeatiprepithi tiysivn dalosmeberdissbE DjompRsedby
a measurenment body (3) is defornmed by the 5 relative
nmovenent of the objects (1,2) and at |east one first

slef or MihhiREmEENERIhol4hccoddif a0edidin | her Dpasisdnestt least a second
body %) converts the measuyrenent body deforngation
clp

i nt o dcfprmationssasar(Ehamangs gazantialhy Snlrﬁébr agpunsl, e pagaswigment body
deVI Cﬁnﬁ?ﬂdlﬁﬁna\ﬁ% 1§1Wﬁe fo'pg)ﬁ&te (ﬁfﬁﬁgﬁ GORIM ﬁ?ét %‘%m@aon sensor (4)

east nf or mat’'i on cover éed,
the aﬁasmsmmmelamﬁymeﬁ)sxgmder goes a def or natl on |n
which it is stretched in an area 10 along a
nmeasur enent body | ongi tudinal axis (6) and conpressed

dn a fAndR&EheR B&hod according to one of the preceding Claims, wherein 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 either of Claims 3 or 4, wherein the first and
second deformation sensors (4,7) and the measurement body (3) are arranged in an
electrical bridge circuit (8), especially a Wheatstone bridge circuit, to measure the

electrical resistance as a physical property.
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al ong the neasurenent body | ongitudinal axis (6),

whereby the first deformation sensor (4), is

stretched or conpressed in one of the areas and a

change in a physical property of the first

def ormati on sensor (4) caused by the

stretching/conpression is emtted as the first

nmeasur enent signal. 15 2. Measurenent nethod according

tlo C Vpastrenwine devioe (1Y foe deunesverdmdnody a(fajh céwrat sy a first object
during.its deformation and t first deformation .
senso?ﬂk u*)refjaéwgé%@ﬁ??om J%@S T3 lpast pye meatikementdody (3) which
meas uriaejet ddEseied B0 et dedhivalm@vehienl &) Ath deRGNAL Fst deformation
on the direction of the torsion deformation is

st r et chesdr d#) ddmpregekdo 0B Muasewrement sigpalhoorresponding to the

accor dj to Cdaim.l or wherein at | eas sec .

o or siRbet Bt R romil aetudinenChtdy )iF Sfhed in an arca
ar oundlidnpen MeAskERE BbAPRAitudifa GisU@) BAd istoonHréBed 1w further area
the opposite direction to the first deformation sensor

(4) ngsit meagserscntepslir loneifdingl @i (6)2whareby the first deformation

Measur, - ' ecedi .
e Lo TR OO AR 0 00 R Bl Mrement deics
Si gnalfusiied ceuplisimeen ¢aluitiby device dompemsaitgl Dsighdl received from the
particuI%% tenPerature drift and converted into

i nf or AEgtidsEPrERtiemgensaR IRt easttorggtign opthepath peyrred.

“met hod according to either of Clains 3 or 4, wherein

the first and second deformation sensors (4,7) and
The mdéswswrement deedy {Qprdime tar Chinged, iwheasin the deformation of the

el ectrical bridge circuit (8), especially a \Weatstone

br i dgEEriTEnPe, ey Fadtaretidrie! SefERrfon i FHELTG ks iganeasurement
as a phyy i16RLtRLRPELGY (6)1 dnd - thd/BRSUUERBRLi S \LbeRr (AD)is positioned
for the nmeasurenent of a path covered by a first

obj- ecesseitijllyi spinaBy atduod theomeassrpmmt body wogitydikalwixisH{oht
| east one neasurenent body (3) which can be deforned
by the relative novenent, to which at |least a first

def or Madab@BmentS 86G6¢ aldbrding tal dlaRteedr 70 wiefdh GEsq@ond deformation
measur enent signal corresponding to the deformation,

wher epenseh e 7 efSoramanserk agssendialyit sijodly (apgunds the r eeesyeement body

in angar . al Qn . sur 4 I i b nal .. axj

(8)  alefRuin AR T R SR et Bl s At dfsor o,

nmeasur enent body | ongitudinal axis (6), whereby the

first_ deformation, . . . .

0. Measurement device according to one of the preceding Claims 6 to 8, wherein 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.

10.  Measurement device according to Claim 9, wherein the physical property is the

electrical resistance.

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

measurcment body (3) is a spring (11).

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

measurement body (3) is a spring bar (12).
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sensor (4) is essentially positioned along one of the
areas; the neasurenent device 10 further conprising an
eval uation device for converting a signal received
fromthe first deformation sensor into at |east
informati on on the path covered. 7. Measurenent device
according to Caim6, wherein the deformati on of the
nmeasur enent body (3) is a torsional deformation in

18l at iMenstuentene derpesancenting to dis di ooy piconing Gthimalé tad2swherein the

6) a the .first d mati on, sensor. (4) i osi ti oned
o) ent gt spisof §.9f o goMB I La) pebgsd Bofiy suPhEE 13) of the
| ongi tnhidhsiemeAXbaly((8) andeledvBaINTiBIBARLI HoM] €€ accordi ng
to Cdaim6 or 7, wherein a second deformati on sensor

(7) is arranged essentially spirally around the

asunenment _bo .20 1 ongi t udi nal Xl s .t h .
oo RESReriERE ey sc-BRbd S b bt dtly LG o 13, wherein the

(4). QondRasU(BNER adedtdaciac &afedi(1%) fiRedéh Qe tsOface (13) of the
preceding Clains 6 to 8, wherein the deformation
sensomaaaurmeRihady (3)-physi cal property which changes

upon stretching or conpression, the change in which

results in a change in the nmeasurenent signal. 25 10.

VBas uMememicnetay ideeicacamortimg to oortd aif nth®, Cldivas eb ot b wherein the
physi cal _ property LS the, electrical resistance. 11.

Meas uCRMBIsHY @Wpéégﬁ%ggWéPHg to one of the preceding

Clainms 6 to 10, wherein the 30 neasurenent body (3)

Is a spring (11). 12. Measurenent device according to

dhe oMdaercpicntdalicepeChdingsto®nt of 11 predrsling Glaithe6 to 15, wherein the

VoasUPEITaRT S T mabe B fBoiRy ol arotor ko FLgigrf16) with cach
Q ai metiRr hittl ddheivberédisi(e 18 A8 TRENRsE @a pEREout: 7)
is a conductor (14) arranged on the surface (13) of

the measurenment body (3) and electrically insul ated

omit. 5 14, asurenent devi accordi ng.to o f .
T pMesadiefign JERRE LETREhs SRY o ShEBHCERRE CrbftuC R g Ho. wherein a
(14) icastathe dhstugitd sod defotdhblior seneersqa, 7) hge souirfeard up in a bridge
(13) of the neasurenent body (3). 10 15. Measurenent
devi c&rguc@).disperially pWcaistopp bridgeeimiidN.o 14, wherein
the conductive wire (15) is glued on.

18. Measurement device according to Claim 17, wherein 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, wherein the
measurement body (3) is electrically insulated in relation to the first and/or second

object (1,2).

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

bridge circuit (8,9) is connected to an evaluation device (5).

21.  Measurement device according to one of the preceding Claims 6 to 20, wherein the

bridge circuit (8,9) is assigned a control circuit (19).
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16. Measurenent device according to one of the
preceding Clains 6 to 15, wherein the first and
second defornation sensors (4,7) are connected at one
end (16) with each 15 other and at their other ends
(17,18) in each case to a power source. 17.
M2as UngERatendlQY e car&REHS S Qe fahe bfb%,edﬂﬁ? e®4hRS to 21, wherein the
Clains 6 to 16, wherein at- least the first and second
def or maniroh ciewit 1%y s4{oTined vatlic cnmespoedingpeonnections iaggen integrated
circuit %g), especially a Weatstone bridge circuit
(9). Z0Y8. Measurenent device according to Claim17,
wherei n the nmeasurenent body (3) is electrically
conductive and is connected up in the bridge circuit )
(B 9) .A mmthadslas meastsing aduih ravaledlr difing obiscbietatiop te peecond object,
Q£§l§%. g Cains 6 to 18, wherein the 25 neasurenent
bo % "is electrically insulated in relation to the
first defisthonig aaaeRtreneh; B6dy bt nZdvingthe filsasbjce®Mtive to the second
devi ce according to one of the preceding Clains 6 to
Jeclherein the bridge circuit (8,9) is connected to
an ev . [ . :
ccor QeREifR 1Y ERrialion SEhug and RSB TRRirafiGHh Sehsorin response
i dreadeortrtation bf thdgeeasireoent bddy; 9) i s assi gned a

control .circuit 9). 13 22. asure t .device

ccor qTHiEG et G o9Eh risce i irgtts o e dgloppeey and

wher eigRalubgng GRN&Ms © detdtidind $2)pakts tth L8P By Wd frst object relative to
correspondi ng conhections as an integrated "circuit. 5

23 sepomboljodt. f or measuring a path traveled by a first
object relative to a second object, conprising:
def ormi ng a neasurenent body by noving the first

ohj ectMéRhRiniehe nicthddor I8S ARbsur@RERCIT a §ethQoVkiRE By a first object in
first deformati on sensor and a second defornation

selpisait 10 A seeaybryisct, Mhardn nenchspisment body of defeamed by the relative
iqiﬁ(g’i%c reﬁp%?tth? o%ﬁéctse g8 3hd ﬁﬁlst de %?t?c?}ng s?rﬁs'é? Oarssigned to the

ative 0O e defornmation; a eval ua
siegnatBehtobddBt @nvemethchted3atdment Byéy deffobyatiditintd & Flrst measurement

object relative to  the second ob% ect . ) ,
signal and then an evaluation device converts the first measurement signal at least into

information on the path covered, comprising:
the measurement body undergoes a deformation in which it is stretched in an area
along a measurement body longitudinal axis and compressed in a farther area along the
measurement body longitudinal axis, whereby the first deformation sensor is stretched or
compressed in one of the areas and a change in a physical property of the first deformation
sensor caused by the stretching/compression is emitted as the first measurement signal; and
at least a second deformation sensor arranged essentially spirally around the

measurement body longitudinal axis in the opposite direction to the first deformation

. sensor emits a second measurement signal.

25.  An apparatus for measuring a path traveled by a first object relative to a second

object, the apparatus comprising:

a measurement body that is deformable when the first object moves relative to the

second object;
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15 24. Measurenent nethod for the neasurenent of a

path covered by a first object in relation to a

second obj ect, whereby a neasurenent body is deforned

by the relative novenent of the objects and at | east

one first deformation sensor assigned to the
masur@ﬁ?s?ﬁeﬁﬁﬂ%&‘%@ﬂﬁrtaﬁd L REIRWRHRTRE s Jblggry each sensor deformable
deformation into a first neasurenent signa and then

dwy éeatlefatmativndefl ileemeasweners bdiy fnd ableneaanit emarﬁasurement signal

signal at |east, into i.nformati on on the path
%@@ %lgﬁﬂﬁwf@hﬁﬁml@hén freasur enent body under goes a

def or nBf iePRuAtbnMaERE ichpdble DT &LANRGAS | the AfolL® ®RlPRthe the path

a measur enent body Iongltudlnal axi s and conpressed in

dravgledborthafiss objectrrglativeto tire asaend wbject. body

| ongi tudi nal axis, whereby the first defornmation

sensor is stretched or conpressed in one of the areas

el a Mba@ngendnd devieb st gRl mpip@hdry @fa b&tB dovEsll by a first object in

def ormati on 25 sensor caused by the

delator ki agreonfpbissswih af ksagianciraepsarementbadyr which can be deformed by

St %@Héve?ﬂe%p % Wh%dat I«Tﬁatst ‘:]1 ﬁ%? Hﬂ%nﬁgt?o%ns% er iR produce a

sensor arranged’essenti al d

nneaasutreﬂrmnmgmwrrésplgdmg@b ﬂ:@ldeﬁ)ﬂrﬁtwm cotmprisipgosi t e

directjon to the first d% grnatlon sensor enits a

secondhsdefennedmprsurgnagn bodyts Pretchad 1m gy aves aleng gmeasurement body

NGIAY 190 & i ré’b r8c®Vina f ful@br QRa Qfong &} @thhBurement body

toa secon obj ect , e apparatus conprisin

feastudaat atis bwlﬂgreh)hﬁle first dbdbronatimbl sensoin émesl‘shmaﬂlyrlmmtloned along one
? ect nnve relative to the second object; 14 a

£ lg%m%%ﬁﬁﬂ tion sensor and a second deformation

SEeNS OkyhcRAk hé ﬁfbﬁ Qhd Cé%f:&fdn@é}tﬁnatmﬁ dhSord GO EoRIebRA Rfone end with

t he nmeasurenent body and able to emt a nmeasurenent

shgrether andrat gheproribiéregds i dack cakefto apawicosouremd an

eval uati on devi ce capabl e of evaluating the signals to
determne the path 5 traveled by the first object

ngl at MeistRniche d&a60 st BbjB&dsureafent NF@SIBH%I@ B Aredl ®Yi £ Birst object in
for the neasurenent of a path covered by a first

stifleqn toj secpid ablegivitlb atlcass oop anaspirementiiady vahich earsbe deformed by
ﬁ{}i {55@5 WAkt F o\g'%{wﬂ"\%}]feg t al?rsf 3ef91?£§foﬁgn %¥ is élﬂ)%ated to produce a
I've novernen h G cast 8 i TSt

geharamentaipmaboatdspomling tooadefbriatig, eompesiag: 10
measur.enent signal corresponding to the defornatlon
conpr M %Som@én%\a@wa borbais strstehed habgren slovganegrugement body

| o t g a
gﬂlgﬁﬂgﬁélg%xpi?esse ééa %ﬁ@f‘#&@({rﬁ@r g}ﬁfgg‘erakl%g 5.151?@ Rl irment body
romgrudiealesdis, vdayeby the first deformation sensor is essent1ally positioned along one
of the areas; and

at least the first and second deformation sensors are connected up in a bridge

circuit.

28. Measurement device for the measurement of a path covered by a first object in
relation to a second object with at least one measurement body which can be deformed by

the relative movement, to which at least a first deformation sensor is allocated to produce a

measurement signal corresponding to the deformation, comprising:

the deformed measurement body is stretched in an area along a measurement body

i5



| ongi tudi nal axis, whereby the first deformation
sensor is essentially positioned al ong one of the
areas; and 15 wherein the first and second deformation
sensors are connected at one end with each other and
at their other ends in each case to a power source.
: v the n

G R BEF Bhd 8 bk A° aCFRRE SRR s Btdurement body
dbpgiatdina hhls,ath:rehlﬁ thedilet defasnatamesehsdyasl yssaditiatly maitidned along one
qgfgrned b 20 the relative novenent, to which at

é.?a%?$P¥%t deformati on sensor is allocated to
produgge meadtRansH BERPES ﬁb&ﬁ@zllll ﬁ%ﬁlﬁéﬁ%ﬂ 180rf @ thB%irst and/or second
def ormation, conprising: the deformed nmeasurement body
|@m%1retched in an area al ong a nmeasurenent body
| ongi tudinal axis and is conpressed in a further area
along its neasurenment body |ongitudinal axis, whereby
the first deformation sensor is essentially positioned
al ong one 25 of the areas; and at |least the first and
second deformati on sensors are connected up in a
bridge circuit. 28. Measurenent device for the
nmeasur enent of a path covered by a first object in 30
relation to a second object wth at | east one
nmeasur enent body which can be defornmed by the
rel ati ve novenent, to which at least a first
def ormation sensor is allocated to produce a
measur enent signal corresponding to the deformation,
conprising: the deforned neasurenent body is
stretched in an area al ong a nmeasurenent body 15
| ongi tudinal axis and is conpressed in a further area
along its neasurenent body |ongitudinal axis, whereby
the first deformation sensor is essentially positioned
al ong one of the areas; and the neasurenent body is
electrically insulated in relation to the first and/or
second 5 object. 16
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