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‘or the.like, particularly in devices for oil and natural gas production,
conprising a first device part which is novable in or through thé SERi P06

.and whose Kinematic nmeasurable variable is to be determ ned, and a " second
device part which is stationary relative to the first device part.

Furthernore, the invention relates to a nethod and a codi %ﬁgﬁ{i}% ern for
det er-ni ni MRANSDUCER, METHQD A3 GODING FPAT HERY FRRIPETE s serve,

for instance, to determ | 11.0n i | enment of the novable
device part relative tR lﬂﬁ@@ﬁ&ﬁ%@ﬁg\ﬁlﬁg&g‘?ﬂﬁt h the displacenment
of the parts relative to one another, the position of a shut-off device, a
bl ow- out preventer, a rotary adjustnment device, a valve, a throttle, or the
like, is detected and represented at a desired place as positional

i nfor mg @%sem SrveRicrEaRditn & tHevddtesr fireat s one lohématid mestswralbiegas

producti o or transportation along transportation pipelines, for changing
the traarahde t suchoas papiicn; gpeed tardhe fikanpadicularydn devisesifaeal angr shutting

“off th ‘af | i peli. e f : '
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part -and stat'ionary device part is required. So far the.pgsition has e.g.
been degesnu dedcd parsshiphi isgtationesy eelativentosthierfirsedeice prgt BHthermaitet her

v sttt RS ek SRRSO AL 2 o
oot ent KREELETEEEpHEBR VaHbl. 00 06™ 3 Mgl stor relative to which a- contact
i s adj usted upon novenent of the novabl e device

Such transducers serve, for instance, to determine the position during displacement
of the movable device part relative to the stationary device part. With the
: ~ displacement of the parts relative to one ancther, the position of a shut-off device, a
| blow-out preventer, a rotary adjustment device, a valve, a throttle, or the like, is
detected and represented at a desired place as positional information. The
corresponding devices are used in oil and natural gas production for transportation
along transportatibn pipelines, for changing the transportation capacity of the
~~ _transportation pipelines, for shutting off the transportation pipelines in case of
) emergenocy, for adding chemicals to the transportation lines in a controlled way, or
~ the'like. At.a;ny rate, exact knowledge of the relative position of movable device part
~and stationary device part is rec;iuired. '

' So far the position has e.g. been determined by assigning a scale o é{spindie, a
piston, or another movable device part, and by reéding the corresponding position of
‘the movable device part relative to the stationary device part from the scale. A.
~ further known possibility of determining the position is & potentiometer or linear
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part, so that the detected resistance is changed. Finally a furtder SEp %ggg
possibility of determining the-position is known where slits, or the |ike,
“"are arranged as coding patterns on a scale at the sanme |inear distance:
These .are sensed and counted to determ ne correspondi ng positions. I|nstead
of a, linear arrangenent of such slits, a rotary disk is already known
with slits arranged at a constant dist€énce in circunferential direction,
the slits being-also sensed by light detectors, or the |like, and then,
count ed,pJR59eieR0MM0 Wa%ﬁfécmgﬁeidst& dpemecveneat dfiiaé movaasteidevieet 0

t he scanning o? the simlar and equally spaced subdivisions on the

cor r espqati, 39 teatthe deftectedmesiataree islchanged. an encoder di sk, the
correspondi ng subdi vi sions nust be sumed up in addition to the scanning
operation to obtain corresponding information on the position.

Furt her | T : rhelaith WATRAAS Slits: ent in
w enC Gl 3 Rl ﬂﬁé&@#&ﬁﬁ&‘?@%ﬁﬁ'ﬁ Hg%eiédsﬂ)tf@ciegngdnce et Slits, BPRRE o y
appar entjikef afe afr@sgahas coting patterasorod sealet atdheg samelesamdisisneeh dihedsiee

novenent is to the left or to the right side, This_ appljes b nal o to a
r ot at i ngaresensRd apd seuntediq datefmine SRTESRAIHNG apﬁ@eﬁgoWSf%aﬁgefazﬁ@%y

det ect ab| t eL. g r | S ailure
of an elaé%q%éme@ﬁﬁtgﬁ@ gﬁét ﬁgoﬁrglrég u%’earlpé%%daﬂltbﬁ%g{@Pgﬁagée}t%\een

- movabl e-@fviape drtsricaincirdumiferaitial ditection, therdlits beingoalsb sepeed iy lightect ed
and that a novenent up to an end of the possible relative notion range is

requi r edietectors; oy thaulike, nddbencosieding posi ti on determi i ng operati on
ence. again. -1 SEP 2006 2a US 4 224 603 A discloses a device for
?’licati ng the position of a. noveable conponent wth a binary code and five

“(r ansduegisse OGP PariktUcerd héﬁeﬂ@@um_an'ta(ﬂej $aprsadditiontto the Btahniranof

absol ute coded position-location, wherein different displacenents are
shi f t ed théginias anicd equally spated suhdivsionsien thessoresepanding sealanfprdnstansshe

100 SR et AL 8 chRRsRpEdiny s iERASALADE AU 8B iR Ones:
addition to the scanning operation to obtain corresponding information on the
position. ?unhermore, in the prior-art transducers it is not immediately apparent in
which direction the movement actually takes place since it is not readily apparent, for
instance, in the case of a straight movement whether the movement is to the left or -
to the right side. This applies by analogy to a rotating encoder disk in which the
rotational direction is not easily detectable by the transducer.

) A further drawback is that e.g. upon failure of an electronic means of the transducer

S

the relative position between movable device part and stationary device part can no
longer be detected and that a movement up to an end of the possible relative motion
range is required to carry out the corresponding position determining operation once.

again.




are detected by scanning such coding pattern. US 5.576 535 A di scl.qs@{Pa 2006
position detection systemw th two-bit coding by two types of markings
arranged in a pseudo-arbitrary way. The correspondi ng marki ngs are

provided. "on a piston rod noveable along a cylinder to which a detector

I s assigned. G oups of these markings are disposed in such a way that they
partially overlap, such that each two <guccessive groups have a different
nunber of markings in common. A scanner unit used for scanning the

mar ki ngs of such a group can be a LED. EP 0 947.805 Ais.directed to an

mor k! ng U3 4224 A Bl oRartoh 160 1 BRMAAPLES pfEVERBR GmpBnite -
go]gfe el mﬁmgtmy eodmampllﬁve)mamsdnfcees rﬁmocﬁdtn% mnithisnddgunaeny, i sopessiisle tdhe
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encoder Wwith conductlve and non conductive rotor segments is scanned by a
nunber @nd ig eraliged by coreppanding activatios zenes. rlaﬁ@renéegﬁ@aﬂeoaaepmqe@nﬁ;ﬁa in a

sequenc échg}s i o ode is realized, which is said to
be a gr gy co@gtse ueﬁacne] qﬁ.g% %BH@X is therefore the obj ect of the
present invention to inprove a transducer a nmethod and a coding pattern
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way t
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way Dy ffaRBhAfig ttﬁ@mérﬁﬁ%@%f 83 & gPoldlcalibg 3 1Ep.ection the novenent takes

pl ace. Moreover, since
. EP 0 947 805 A is directed to an apparatus for determining the position of a moveable
mechanical slement. A marking is provided on a piston rod, wherein such markings may
comprise code elements as a unique part of a pseudo~randor_1n binary sequence. The
-different code elements are optically readable.

US 5730 775 Ais directed fo a digt'tel input and control device used for converting
} absolute angular or linear mechanical positions to a digital output. A corresponding
encoder with conductive and non-conductive rotor segments is scanned by a number of

A

- contact elements. The different rotor segments are arranged in a sequence, such that a |
five-bit output code is realized, which is said to be a gray code sequence.
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correspondi ng single patterns of the coding part are position-specific, it
is even . possible in a sinple way and upon renewed start after a.ﬂeSﬁBr&ﬂMﬁ
failure of a correspondi ng.el ectronic neans, or the |ike, of t he
transducer that the current relative position is detected between first
and second device part. At the nost the, first device part would have to be
shifted to such an extent that the cl os®st single pattern can clearly be
sensed again by the scanning neans. At any rate, a return novenent of the
first--device part up to-an end of the range of novenent is not- needed for

det I ti f d pl f det th

Cor 1 eapaBl NG SRo RORE GHICHEA S1p BIRSEN ARYVETHIQE (OATSUYS Adranscliner amathodn  he
tt dj th
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permtt| ng a definite deternmination of the relative position o

pat t er nWahgutthameed %&%ﬂrm&pvewnaupﬁmemsmfrthepm@e ofnobeensrst. f ofF - oi |
and natural gas production, such a mninmal novenent of the first device
part for the renewed determ nation of the -1 SEP 2006 4 correspondi ng
ki.nemat This mbjs&tuéééﬁhfﬁeerﬂbﬂ%fe%tﬁﬁesaﬂ“fcgaﬁﬁ ge because in this way the
correspondlng devi ces need not be nov fully, e.g., in the case of a
valve- into a closing position or an openl ng posit i on I nstead, a m ni nal

s hor e0upda U LalGR MLl ?@ﬁﬁﬁ%@” e ohSbEsh ok et
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rst and second device part is eterm ne
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ci.fically- differently structured
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her e correspondmg single patterns of the coding part are position-specific, it is even

possible in a simple way and upon renewed start after a temporary failure of a

carresponding electronic means, or the like, of the transducer that the current

relative position is detected between first and second device part. At the most the

first device part would have to be shifted to such an extent that the closest single

pattern can clearly be sensed again by the scanning means. At any rate; a return

movement of the first device part up to an end of the range of movement is not

) - needed for determining the position again from said place or for determining the

correspondlng kinematic measurable variable. According to the invention the pattern
comprises rising and/or falling edges succeeding one another in the direction of .
movement. These rising and falling edges constitute the position-specific structuring
of the conductivity pattern, thereby permitting a definite determination of the relative
position of coding pattern and Scanning means.

Particularly in corresponding devices for oil and natural gas production, such a
minimal movement of the first device part for the renewed determination of the
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chosen such that it is specific of the respective position of the
conductivity pattern. An exanple of such different conductivity patterns
woul d be different geonetrical figures, or the like, which can be scanned
accordiingly by the scanni ng neans, whereby the correspondi ng positigpcaﬂwfi
be determined. To be able to determine the position in an easy and 'déti ni
way, at |east neighboring edge rises ﬁfay have different absol ute val ues.
This means that e.g. in the case of a. conductivity pattern having first a
correspgﬁg?ﬁg! eE dg%kﬁés%égﬂ:aﬁgggﬂa:‘%ér gﬁ?atigﬁ Itgﬁ)‘(::ibrgoaalél)ﬂ:ggl ute valnaeh Th?ag

appl i estieycamedmadingdevices heedmpt bemaved bacl flly ©eg.nin the caseof 8. valve bot h

the rising and the corresponding, fallin dges ,have, different absol ute
Vol ues IMS exlosiog RoSICouAT APPROgRASIa. IRGSRE: RUBHTAMEYRWER 1% P

pattern SO ’ the.edge rises. of each conductivity ——
~ pat t'ernf‘g%ﬂ%‘?t"ﬁ-ss%h@*‘Sgﬁi@@%ﬁﬁlg"t wa{”'t he correspondi ng conductivity

pattern has an approxi mately straight |ower border extending in the
direction of novenent, from which the different edges extend each (aj._t one

si de. TBinalpr bieherecalse of advanigogrhat the sganned sbdivisiongia epfregpendinge

i reot | SRS EBRIRER Sy EBaHe Y. el i GGG tBYBEEn st A
both si desriddéjityl Pahtds ThigHy gsteAfited bypbace pasitiohrsperifitrsingle patierrevi t h.

tterns, however, may al so have different rising and/or
falling edges at both sides relative.t.o the above-nentioned horizontal
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conductivity patterns in the direction of novenent are repetitive at the
| ef t anpattergtis esg.dermed i al cordiyidivei roetakrsuahnas ceppen or thedike; avhioh s

‘ i cul arl , der. Diff had ' f '
Phe cor paande FhE S2sr o Bot behe ccsmreine BtiRe ik BRIGHEe B bfe: Pui
‘pat t er noiebud Ao RS, gk #GE 3Pttt PégHectivb paaitibri Hfthe conductivity pattern.

An example of such different conductivity paiterns would be different geometrical
"fi:gures, or the like, which can be scanned accordingly by the scanning means,

whereby the corresponding position can be determined.

To be able to determine the position in an easy and definite way, at least
neighboring edge rises may have different absolute values. This means that e.g. in

J the case of a.conductivity pattern having first a rising and then a falling edge in the

direction of movement, the corresponding edge rises are different in t_heir absolute
{ralue. This applies by analogy to neighboring conductivity patterns in which e.g.
both the rising and the carresponding falling edges have different absolute values in
the edge rise with fespect to the neighboring conductivity pattern and also with

| fespect to the edge rises of each t:oncluctivi.ty pattern.




-agphi-ed -t 0. .a.correspondi ng pattern.carrier,. A si rrpl e.-ar.oducti on car.he.see
“Pnntachéf’ ﬁ%&@@ﬁe that the coding E[&E,Sj.‘_ ,.,AMBM:I t he di fE§B6m04@mQUﬂ¢Vm3 _0.’2%?8'
‘pattern, respectively, can direétl y""bé ‘produced by”etchiig = er-the 15 Ke:

. Such production nmethods are e.g. used in the manufacture of printed

ci(rcuit boards. To be able to carry out the scanning of the singl% pa8ERr 2806

in"a faster way, the scanning neans ny conprise a nunber of single

scanni ng el enents. Depending on the nunber of said single scanning

el t o} |
conp! et o15/oi tEFEESTBRRANACE Bt eradet ond e RBRRGHAR B o8 5 Frnt e
I i) ZOO@prDESEI?eIWraIﬁP(t?ﬁN@ﬂBG&e? eRichdind it theirBktionbihovephéht2ield S

Scanni ng _neans and s:ﬁqg pattern can preferably be assigned such that an
ext ensi WhicBihe diffesentadaes %@lﬁ@ egchaheng Ismﬁ dasismprevadghe meastrad signahe

di t I t.n_af h I
pat ¢ or it BV SERAEnERG HE balddei R RERERT Kok BvpiibRa o o "'
di r ect | horkong lane iRARB dreetbA of proveiniéht, 'Fhi%fFﬁ@énéMHéIQHé cBrréspéhdingg! €
pattern being sensed by neighboring single scanning elenents or t hout a

pl ur al iedpesrexientpidgihtaidesnesiaiventy saidherizoptah pianeyand smaymimelry el enent  at

t he sariﬁ 'té,!pﬂﬁg This increases the resolution in the detection of the

ki nemat'l'¢ urabl e variabl e and each single pattern can be reliably

scanned at the same tine. To enhance, if necessary, the resolution by

si ngl e_lpatterns and scanning elements, n single patterns of a coding

pattern heagommssa@em hoeeren mraylalso have differging risirgpamd/ogfadlimgent s.  As
resul t [ e _sc e sin ttern r that with the single

\;annl rﬁj’gglsé"&r?ﬁ I'és' §S£e Yﬁlt%ﬁh%@ e %wnga IRigN®ne respective

el gnent. For instance, if 10 single patterns are provided each coding

-pattern the vernier scale of the single scanning el ements nay conprise
ni ne silng simpbifiech En@odéhenm ittraay Deesufficierst wigtre theacomdudtivitp paitefreis ane

l th th
ength e sEbs%Ht?aIﬁ/ sy(ilnmefsn arll?o aqlne perpendicular to the direction of movement.
This means that the conductivity patterns in the direction of movement are repetutlve

at the left and right side to said perpendicular line, but in a different, particularly
opposite, order.

Different methods are possible for forming the corresponding conductivity patterns.
For instance, the conductivity pattern could be detached from a metal foil and then
applied to a corresponding pattern carrier. A simple production can be seen in the
measure that the coding pattern and the different conductivity pattern, respectively,
can dlrec:tIy be produced by etching, or the like. Such production methods are e.g.
used in the manufacture of printed circuit boards,
To be able to carry out the scanning of the single patierns in a faster way, the
scanning means may comprise a number of single scanning elements. Depending

- on the number of said single scanning elements, the corresponding single pattern
can be sensed partly or also completely in one scanning operation.
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el emant oxthat e.g. the first. smgle pattern s, shgfted by 1/ lomtthgwm I
P&@'@dm tt!p@@ etc., each witHDESQRAMDIG: QP@TEEIE@B‘dZ*OYS%
i's”possi bl e to forma si ngl e patter'n“"’by ‘at" T east offe" ihgPe© btt For ’
. conplete sensing of the single pattern without a displacenment of th%
s€anning neans .relative to the single pattern,.and in order to acde gPat%BGS
the scanning operation, a single scaning elenent may be assigned to each
single bit of a bit pattern group (data word width) as the single pattern

\g/;(r):ngl e 1s rméﬁereﬂe sense@e:ﬂﬁﬂ%ﬂjeggﬂgh%g%&tlggg %Fwélﬁﬁﬁiﬁ abLe t he

r esol utExbensitn bﬁm@ammngmeahs ohthe<siRgRPEdaNNITRASISNASALS iy 8Hd afbetiorran be
enhanced when the bit Pattern groups are shifted in the direction of |SO
@

rot 10MeWENent substant@ily sorresponsts foral ipoth sbpacly singl® pattexpmeithecoding 1 SEP

means PR RYaRUIp AR RALE N Afofiidcly sEnPh ?éﬂ%ﬁ."é’%@”@%‘a&s e

shi fti efembat WitAoWtig)g. semate p awérﬁtbe;ﬁgfsenté&?bphbugfrfﬁgr Hgfe%nﬂr@' e bit

only, so that the resolution is substantiall he w dth of the
si ngl eelpmerispriwithasit agpleralibeeisinglegraitesns bemsamstad\w g s:ngte scandingg

patter WA | f.ferent the co patterns
P e SRR 8 Rahs b Tl Rk 1Y %’é?ht“é’é‘ e T T Al

assi gnRihdratid weasi®levaidsie ahtieaend) B céﬁwe‘ﬁébﬁﬂféa?—&e‘aaét be
detected by the scanning neans. An exa two statesof such a type
for com%§§@ﬁdlm@ single bits or single patterns Is that the correspondi ng
coding pattern is formed by recesses and/or elevations. This nmeans that
ispngle bits may differ fromone another by different depths of the

Tegessye efifirdd! § rebebifty ohe\ath ations
n’ag al so al ternate, 5 m?’hg \r/rgcelgggrrs1 b%as“t@@g avegﬁﬁ?égﬁ%@%‘ppﬁa@%d t he-
el evathtﬂt@glemtmohalcgdmgl pattehn mawbamamgned thereto n+1 or n-1 single

o scanning elements. As a result, either the scale with the single pattern or that with

the single scanning elements is a vernier scale which is shorter by one respective
element. For instance, if 10 single patterns aré provided each coding pattern, the
vernier scale of the single scanning elements may comprise nine single scanning
elements. The ten single patterns have the same length as the nine single st:anning
elements, so that e.g. the first single pattem is shifted by 1/10, the second by 2/10,
etc., each with respect to the single scanning element,

It is possible to form a single pattern by at least one single bit. For a complete

RR—

sensing of the single pattern without a displacement of the scanning means relative
-ta the single pattern, and in order to accelerate the scanning operation, a single
scanning element may be assigned to each single bit of a bit pattern group (data
word width) as the single patterh group. The whole data word width and thus the
* kinematic measurable variable is thereby saensed in one scanning operation.

Furthermore, the resolution of the detection of the kinematic measurable variable
- can be enhanced when the bit pattern groups are shifted in the direction of
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“Another~possibility of realizing.such. a. th Jpattern_are regions of o
Piil‘lfefcé'lgn @ﬁﬁﬁ&‘uct ivity or regi GRESE AN fer ent rEPDBElMES@Q .{":'.RGEFEPQDS)I‘@O?g;
wi th di fTerent conductivity, a S|ngFe SCe ng el edenit "May e g™ conpri-se-att-="

.l east one coil. Wen an a.c. voltage is épplledto said coil, the
fRRR 20

efhibits different danping characteri_stics in response to the cond

- of the correspondi ng detected regi ons,! each of which forns a si ngl e

pattern. This applies by analogy to single patterns of different recesses
and/-or n%mrﬁénmssoh@e@sﬁeene@smgﬁé Bﬁfifél'aﬂﬁé t@@ﬁe drRiee ThigReant IRal ke
different inpact’s on coil supplied wt voltage. To be able to

det er mingxt pﬁ@tlﬂnmﬁm&lm&mmoapmsemdeby ahlﬁmgammsizawmm@mem

¥ ot PR RSBt B8R0 s e sl s s
03. 020 gfine8'Ely tag%dtmawma%mgie bR add$eais§le é@éﬁﬂiﬁéaeﬂieﬁthﬁe%%fwéngg means

fails, the instantaneous position and a change in-the positi can
det ect ed by the correspondlng other 'scanning neans. Especially for the

he wh t of th d t t
dvant 33@&%3*%? P ﬁ?ﬂ&e?éée ffareat wayaﬁ s ol odng el tﬂ'rr?s/'. ’
Scanni RHEPaNS Saferh o8P dub HittbRPrhGo8'dr AIEE ESEMBR 4ldahdlfrs'a Ce

parts I'n accordance W rectron o atrve
-“i-nst ansinglevbits. The codespmdm@feétur@lﬁmtcansbéuem@éﬁ byqnélsl@gnﬁmgt ern and
scanni ng neans al so extend along a straight line. Qher possibilities
regar dmﬁf"lﬁrectlons of novenent are a helically extending or a
substant ially circularly extending direction of novenent. Coding pattern

d scanning means can each be arranged accordingly. A further possibility

“Bf 3 or AraxaRledifNgoREES R TRl aligps ASTLdresoRRATRASHER: bikgbr bhgle pat tern i s

for med al ong a coding pattern carrier which is fastened to a device part in
a par t Patiedns iy thek theresraspaadingrcoding patbeimig fpumed by reagssrs ardfiogned on t he

elevations. This means that single bits may differ from one another by different
depths of the recesses, heights of the elevations, or the like. Recesses and
elevations may also alternate, and the fecésses-may each have the same depth and
the elevations the same height in this instance.

Another possibility of realizing such a bit pattern are regions of different conductivity
or regions with different reflectivity.

J In regions with different conductiirity, a single scanning element may e.g. comprise at

least one coil. When an a.c. voltage is applied to said coil, the coil exhibits different
damping characteristics in response to the conductivity of the corresponding
detected regions, each of which forms a single pattern. This applies by analogy to
| single patterns of different recesses and/or elevations because said elevations and
~ recesses may also have different impacts on a coil supplied with a.c. voltége.

-To be able to dstermine the kinematic measurable variable in a redundant way, two
- scanning means may be arranged, particularly in direct vicinity in the direction of




correspondi ng coding pattern carrier in accordance with the respectlvel
desi ret==r esal uti on. A codi ng pa Fn: caie replac

codi@f BN thanks to the poéggﬁrhﬁ Nt exchangg%-ggdtaﬁg éco%m%r Qﬁ%?ﬁzé
carrier. To supply specifically the scanni ng nmeans with electrical ’PSBPQOOB
and.to transmt corresponding signals of the scanning neans to an

associ ated eval uati on neans, a corregponding electrical |line may be passed
fromthe scanning means along a fine bore. For the det ection of kinematic

neasurabl e vari I es during a rot vant age
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pat h. Fecamnmisg areass. Epmra lytfat therscanning &f tkr whple raege ebmexpment ﬁEt %ingl e

fovi oo APV 2o R ANReaRar el e pErtiid nhahe sfe ol afasd  pEELY

possi bl ¢jcidigt the single patterns are arranged on the novable or rotary
device part "and that the scanning neans is provided accordingly along the
circular path of the single patterns on the stationary device part. Wen
the codi sk PaiTe AR thd BlAbLVEe partbhe movabl e
devi ce ggg?ﬂm h‘géé@gﬁ\rﬁggoga err??‘lr’]rsa?ec%npr sogﬁm ngl g.'patcf{grns Erranged al ong
a..cir cau:cﬁcedameewmrh the mr@honﬁﬁm@emm mewaraemskor insteoes, wherytfise f or med by

reglons d|fferent o ucti,vit of .diffe ent tefl I ViLy,..wW th
recesseg"'%ﬁt?f’d? r@?\@%ﬁﬂ a'%}f’t ing pRiiEm %@Pﬂ?srﬂ%ﬁ%ﬁ ﬁLfDquttl%ﬂ% scanni ng

el ement 3109% 4 ikig9amai ng means on the stationary device part are here

cagsi gne the CTircunference of the disk. Instead of a scanni ng operation
roma radial direction, a scanning operation may be ,carried out

essenti ghlet dods il PE3d GRgRIFERAGHE & thaVerhént'dtE aHetital BRENUL bR

substantially circutarly extending direction of movemnent. Coding pattern and

scanning means can each be arranged accordingly.

A further possibility of forming a coding pattern may be seen in the-measure that the

pattern is formed aleng a coding pattern carrier which is fastened to a device part in

a particularly detachable manner. The coding péttern may be designed on the

corresponding coding pattern carfier in accordance with the respectively desired

resolution. A coding pattern can be replaced by a finer or coarser coding pattern
\)' - thanks 1o the possibility of exchanging the coding pattern carrier.

To supply specifically the scanning means with electrical power and to transmit
' corresponding signals of the scanning. msans to an assoclated evaluation means, a

~ ‘corresponding electrical line may be passed from the scanning means along a line

bore.

For the detection of kinematic measurable variables during a rotational movement, it
may be of advantage when the coding pattern comprises single patterns arranged
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stotted in’the disk as single patterns. 1t is al s~ Possible to de3|gn t-he--
slits with a width increasing in radial direction. Especially i t‘;h@gp 2008

" cennection, it can be regarded as an advantage when the single scannirg

elvenents are radially adjustable. Thagks to the radial adjustnent a single
scanni ng el enent can exactly be assigned to the region of the slit-shaped
singl-e Qit which lon.inr n.corr nds to

t he ﬁ?@%ﬁcﬁﬁr&f‘% p&tﬁ 2: 'ﬁﬁaﬁ?e't%’”@?ﬂf"é‘ @ﬂgﬁr{ﬁ fgéf?é’rlﬁe piﬁ’p@%dl ng on
the regpsglbiphhichfNdan SiEp e s@arﬁf&draié @&@é BEc@ad bath eﬁ-ftﬁ@ &fhtl@iﬁéry a@m@l se a -
correspondi ng nunber of single bits. i nstance, the coding of th

posi ti grartda amqpm@mgjycmtamed gcarg)ing means: Immscspn@slblemhat tlmr codi ng
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~are useth the mdeemfceqaa’rbur bit coding, To control and, optlonal ly,
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check the novenents of the first device part relative to the second device
part for at least a certain period of tine, the transducer may conprise at

| east %ﬁéﬁ”’tl‘xé‘g?ﬁﬁ@;t%gfe?ﬁ nssér?éh@éhr iy l%é@fjas?élgr‘?éél fel%pv%eas gf&&bﬂ _means

in response to unber of
si ngl e deviverpary thé eoelingspattern opdy mmpnhse simgispattedwdmmnged diepgndence upon

1 he position. The number of the single scanni n% el ements is here

ef er SBCYTRISAER O4R diFk I henginglensatieras, infurns iy Be faineed Ry regions ofodi ng
gfréc%%g a% dF%‘fév'ElHns Phs al

neasur e I'on may dra I g means at | east
once f QikeaTIb@bafrespMngfsmgIe scanhing elements of the scanning means on the

stationary device part are here assigned to the circumference of the disk.

Instead of a scanning operation from a radial direction, a scanning operation may be
_carried out essentially in a direction. perpendicular to the disk plane with a
corresponding arrangement of the coding pattern. The scanning operation can e.g.
be carried out ‘in that the coding pattern comprises single bits slotted in the disk as
single patterns. It is also possible to design the slits with a width increasing in radial

) direction. Especially in this connection, it can be regarded as an advantage when

- the single scanning elements are radially adjustabie. Thanks to the radial adjustment
a single scanning elemeﬁt can exactly be assigned to the region of the slit-shaped
single bit which in is extension in rotational direction corresponds to the
corresponding extension of the sing!edfscarining element.

Depending on the respective requirement, a corresponding coding pattern may

comprise a corresponding number of single bits. For instance, the coding of the

position can take place by way of 4, 5, 8, 7 or mare single bits per coding pattern.
- The number of the single scanning elements of the scanning means deﬁn_es thé
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ey’ mantyof~khe scanni ng nmeans aggdfor--at- l.east a nunber .-of..singl e . seantbRg .
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nmeasurabl e variable, the transducer may conprise a conparing reans for >~ <
- cqnpar ing the initial nmeasured- signal information with current _1-“3?‘) 2008
measur ed-si gnal information. The corresponding current neasured-signa
I nformati on can be used by way of conﬁQri son with the initial
measur ed-si gnal information for determ ning exactly to which region of the
i ni ti alnumebsuofdde sirgmialbitis of e catih , yq-sa% i i mat i on
corresponds; The re%'t I ve positi o%ﬁggtgﬁlegﬁwrrﬁsggl e R’?ﬁé&é%ﬂﬁ%hgﬁg{g@é
st at i oEPNINGgIements Afe keed imthecanseef atfouebitioogingi t h hi gher accuracy t han
the resolution by the single patterns. The corresponding resol ution
depends on the resolution of the correspondi ng neasured-signal

i nf or MG ommtroNae, aﬁ'tidnaw? @hetk gk hﬁ)veﬁﬁhfseéﬂﬂ%gi;&%%vi%gg%g?{{&% rement

and eval uation of the current measured-signal ned]1l
1: 0 2083 seeapshgevies rarias 2bipard a eriRETEEN0S 0DRMBS the FafEdICHMhay 1

i nfor Lon. _ ) .carried put substantially in analog formor at
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by t henseds i@rggig@@gé]ﬁ;theﬁ@gpﬂ@mt o the above-nentioned higher resolution it

is further possible to dispense wth the displacenent of the first device -

part-“in case of tenporary failure of a corresponding el ectronic neans, or
rel ative position between first and

the |i s..1 0 .sense, t he present

secondkgggfag)ﬁpgééqag&g?ﬁ!eaﬁﬁ@ LIBRRY Qfsingle seanning\wiamentsosan ppticnally devi ce
part fpe dstbeddelrkng ' f ' hi t.ern. - group or single
B3t ter ooy S iRren depaRUSGs SPof e PRSAZ R nlirbeh B Wi Pingft Sifattheg "o
this, elemenisas hereapreitrablyideniiehlwitiolteenunbener teagisglbPatRABE op@si ti on of
first acr}d seeg%lrr]d device part rel ative to.one another, which upon a renewed
start,© .'é'gp %r failure of the el ectronic neans, directly permts the
determ nation of the

To obtain information on the whole range. of moavement, initial measured-signal
information may be storable in the storing means at least once for a total range of

movement of the scanning means and/or at least a nuniber of single scanning
elements. '

To improve the resolution in the measurement of the kinematic measurable variable,
the transducer may comprise a comparing means for comparing the initial measured-

) - signal information with current measured-signal information. The corresponding

s

current measured-signal information can be used by way of comparison with the

initial measured-signal information for détermining‘ exactly to which region of the

initial measured-signal information the current measured-signal infbrmatiqn

corresponds. The relative position between movable device part and stationary

device part can thereby be determined with higher accuracy than the resolution by

the single patterns. The corresponding resolution depends on the resolution of the
- corresponding measured-signal information. When said resolution is

-correspondingly high, a measurement and evaluation of the current measured-signal
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@1 ng_relative position .w#h-high accuracy ,!M-Tq 1.0se no i Nf.erABLLON s,
{qqﬁa%rﬂ 298?’& m nation of the eﬁﬁﬁ@ﬁﬂh@,ﬁ&asurab@ 9@@4@92 ;EMETEB*O3 02078,
corrparl son of the measured-signal Infornation for the éXact 'detefnination~

. of the position, at |east the last current measured-signal inforrgti 88P M6

'b& stored after its acquisition until its replacement by subsequent current
S|gnal informati on. To enhance the ré&8olution of the determ nation of the
ki nemati c nmeasurable variable in a sinple way, scanning neans and/ or

codin S can
g B Tt e RO SRRy i AR Ao e bl o
codi ng @ealegferm: dihis can comsidenabbcenioance the reelution byrthiersinglePatlerls.scanni ng
nmeans, the coding pattern can be replaced by a coding pattern having tw ce
t'he nunber of single patterns. These are then sensed by the btmo scannhrg
neans ' el ) . e rabl.e variable.
7oy, ek (O abbientionsh Mt Sl R HERes w08 shbmasth;

D207$ fWIIh the dlsplacément af tBEmrsﬂ&wcT@paﬂm@lcmsé@@m;ﬁtﬂaﬁ?@m@ igRgparti cuI ar,
|nclud a nuaber of S|n scannlngﬁ%elenents with electrical power in a

‘safe a ﬁSHﬁF ”ﬂ@eﬂt@% ap§i g ihe Ifee sedscto se@@estharmresﬁmtrelatwecabl e
scannin
Poane. PrEom EtB S anidecolf dEVicE by Bpalih THRCALA-fosrrbpdic: co. par

and seimexenénd of itmeufitst device pairefor the dkfisitd Bbieciibn @ 'thé EREkSet 5 ggﬂ ﬁ‘i
el enents of the scanni ngﬁrreans It should additionally be not at the

i ni ti a@AFRACUFBAlRRHN 1N RSP RhIenEWethatanl isdhus not necessary either. Instead
of this, one obtains an absolute-value determining means for each position of first

and second device part relative to one another, which upon a renewed start, e.g.
after failure of the electronic means, directiy permits the determination of the
corresponding relative position with high accuracy.

Tolose no information during the determination of the kinematic measurable
‘variable during comparison of the measured-signal information for the exact
determination of the position, at least the {ast current measured-signal information

may be stored after its acquisition untit its replacement by subsequent current signal
information,

) To enhance the resolution of the determination of the kinematic measurabie variable

| in a simple way, scanning means and/or coding patterns may be designed such that
they can be replaced. This can e.g. be accomplished by replacing the above-

. mentioned scanner carrier or coding pattern carrier. In connéction with the
arrangement of two scannihg means, the coding pattern can be replaced by a coding
‘pattern having twice the number of single patterns, These are then sensed by the
two scanning means at the same time for determm:ng the kinematic measurable
variabie.
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the ‘sane si ngl e scanni ng el enent’s. For” reasons of redﬁﬁdaﬁcy COrTéspondi-ng s

. measur éd- signal information of all scanning el ements may be co®4r 8P The;

sﬁngle patterns ‘may be characterized by two possible states (features). It

is also- possible that the single pattl@ ns conprise nore than two states

and that all of said. states can be detected by correspondi ng single

-scanni- i : ot her
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ki nemati ¢ measur abl e vari abl e I on speed and
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measur auidesames aié simsizcizcas am:*:@al%ppﬁp@ﬁéh s:ﬁgletsf&nhirigeefen{é?ﬁs of \%@I ng
nmeans na Eﬁ%%se a nunber of coils as S|ng e scanni ng el enents ch are

be de

'arrang§& 8RSt he ot her particularly in the direction of novenent.

Advantageously each of the single scanning el enents nmay be designed as a

coil which is wound substantially helically in a plane. This cail can be

pr oduc&oﬁftquld ardamtnzmn Ehdtee e ey wHifix) méaﬂﬁéa%r e like,

dlregphy, on thgblz AVENDED SHEEN 0~1 1 U égEQMﬂﬁﬁﬁQg8§cTﬂéﬂ%§D ?003.
Rsiets @ievpgfrabe SCENMINY mmamsmlge (saﬁ:Bmﬂﬁmatmrr esipgndi ng
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s€anner_ carrier. [t is here also possi bl e orsfor pomerlng
the cofigna infarmatier af @hseanning eldraents rody be eompared,

The single patterns may be characterized by two possible states (features). It is also
possible that the single patterns comprise more than two states and that all of said
states can pe detected by corresponding single scanning elements. Of course, it is
also possible to determine other kinematic measurable variables in addition to the
position, e.g. speed and acceleration. Appropriaie eléctricai means for differentiating

- the position values in time, and thus the sensed distance covered, can be assigned
to the transducer. -

.
P

To sense t_he different conductivity patterns of the coding pattern with the help of a
corresponding scanning means in an e'asy and fast way and to be able to detect the
_corresponding kinematic measurable variabie, such as position, speed, or the like,
‘the scanning means may comprise a number of colls as single scanning elements

| which are arranged one after the other particularly in the direction of movement.
Advantageously, each of the single scanning elements may be designed as a coil
which is wound substantially helically in a plane. This coil can be produced by
analogy with the cqnductivity pattern by etching, or the like, directly, e.g., on the
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weGagnet JLarrier and connected by:i-he-scanner carrier-t0.,t.he coil  WhkaRskSmmmm
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with adequate noise ratio, two scanner carriers w th cofresponding coil's "
- and conductors may a'.g. be assigned to one pattern carrier. Th{sSERM1BS
| ipl emented i n an enbodi nent ' which can easily be realized by the neasure
that a pattern carrier is novably suﬁﬁ%rted between two scanner carriers
relative to said carriers. In this instance, the two scanner carriers can
be desitgmespstrding seamasad:eeief. rmmr:@éfamﬂbh%f-su&ﬁ%oﬂewo%ﬁa%% ngEgsur enent
signals of the single scanning elenents nust here be conbined wth one
anot heP-9-SWAENCPHE corresponding pattern carrier at both sides for
determ ning the correspondi ng ki nenatic nmeasurable variable. It is however
al so possible that the scanner carrier is substantially designed as a
car ri it ié pobsibiel i aPAdAan@fAREnALhI) I EA1, DU IR tHo AIRIRSIEMOGARIE! O
the central piece being designed as” an el ectrical connection 'secti and
the cathe samey o 2 coprgsposding sriaceiofdhe seammarscanriar. dpistert @lso pogsibri ng
adapt e b Lran at hoth sides relative tqQ the pattern carrier. Such
a carr&@ﬂ?%ﬁ?ﬁ%ﬁﬁo%sgﬁmﬂ'&&'@at Q?'I?ﬁ"? guanoed opRatheyFaces of iRl sinil ar
t echni ge@heralen 4% Sarifecdéd By | i ik lggyronic
conponents can here be errpc?%yggEﬁ%iﬁ@#?gﬁ'#ﬁbgsﬁ%g&%%E%eré@gtoﬁlﬁl of the
scanni agangedst one side. possi bl e to connect the scanning cojls in parallel.
'°01 ~ 0-20a~ 14 1 SEP 2006 To inprove the resolution of the transducer in
this connection, an extension of all scanning coils in the directi.on of
ovenend ophslh A reliBbR MbaEH | L 9n§ A, Pe. great er
{than' t hawaxi mum h o@k‘éﬁ% T ah‘%hﬁgﬁén%gg{&b %He?{u?tésgs{sﬁa{ghg'ta‘ﬂ’eo g%%fﬂﬁr ng coils
cah becarsiergywith cooreapondinggoilamatdaondutors niey ¢ dobeaissRipRl 1pidis e  pattern
or of ditFeCtl .nei_ghbori g_si ngle patterns. This avoids a situation where
e.qg. Rf e“Ei%%ﬂ'%r- En?ﬁ"hg dnpiganded in an grekediment whish san pesilyt ben of
scanniggligs& By 1heé nt¥ure that a pattern carrier is movably supported between two

scanner carriers relative to said carriers.

In this instance, the two scanner carriers can be designed to be separated from each
other. The corresponding measurement signals of the single scanning elements
~ must here be combined with one another to scan the corresponding pattern carrier at

both sidgs for determining the corresponding kinematic measurable variable.

It is however also possible that the scanner carrier is substantially designed asa

D carrier foil with central piece and two carrier arms projecting therefror;'n, the central

~ piece being designed as an electrical cbnnection section and the carrier arms

- comprising scanning elements and conductors and being adapied to be arrang'ed at
both sides relative tcd the pattern carrier. Such-a carrier foil can be produced easiiy.

~ as a scanner carrier, and similar techniques as in the case of printed circuit boards
or other electronic components can here be employed again.

To simplify the construction of the scanning means, it is possible to connect the
scanning coils in parallel. B
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: single patterns only neasure a falling or a rising edge of a single
~ pattern.. Production can here be sinplified furtherwhen the hei ght or
anplitude of all single patterns, i.e. the corresponding conductivity
pattern, is-the sane. According to the nethod the above-nentioned object is
achieved by the features of. patent clﬁg{m37. The met hod accor di n-thSEFheg[]Us
I nvention is e.g. characterized in that the scanning neans scans, with a

~.nunber of scanning coils as the single scanning el enents, at |east an edge
that -is rising and falling relative to the direction of novenent, the edge

pert.ai ni @i + Sl rns.made froma conductive material .
e s g ihiro98indFeddiBoh BPYTS HBNIAR IS cohBerCon. amarieasional ol nas o
posi t i orscapaingf dails intthe direstion o MEVeRfsHIt | fairbSH .ng edges.
In this_,jnstance, too, the s'can'ni ng 'Qper gtniei?)%ﬁ@eaiﬂd r%%%??%ﬂ%eﬁgé@égpt h

“si des witlReI0 gap berorestanibas doeimena
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nmeasur a Lahle: way . .the. scanning means can scan each single
pat tor n 0 SEARNAG cBib BaR KL Bhs bR 10 BTN G ABU S Tling edgm pEaadhgmalet hoo - -
nunber qiatteheosohdirectiend B8 lebrai Qi i erni'rinted | 3
dQ 200 (EDE.SCPAND. 4 13/9’;3%2%33@Zsﬁrgié%ggﬂggﬁ%ﬁ*@&?\éﬁgk%ﬁggg%%gre ¢g.

group, @H&ING8 scenGingtelemsidmin agpepificatiatine ipositioMon@sarintig blimeiediey of

si ngl-e Rﬁlé E%ﬂgm vm_?reb%the s]p?lnni nrg of . the si ngl e pattern group is :
achi eved ST -PEHEME PIRY Measg A Talling orsa Haing| ¢dgs of asinglegattepat terns of a
single pattern group at the sane tine. It is self-evident that the single
‘patterns nmust be scanned in sonme way or other. The features-br states of a

_s{ngl e Praustianman herg. be sinyalifidusfusthennheg the PedHt G arhplitBe o?fmpéihglf‘enf’
“the si ”85@ r%gtierp] rrao¥ e.%. conprise two different physical or corpbreal
8 erns, i.e. the corresponding conductivity pattern -is the same.

S

According to the method the above-mentioned object is achieved by the features of
patent claim 37. ‘

The method according to the invention is e.g. characterized in that the scanning
means scans, with a number of scanning coils as the-single scanning elements, at
least an edge that is rising and falling relative to the direction of movement, the edge . |
pertaining to one or two single-patterns made from a conductive material. Said single
| patterns form in particular a conductivity pattern which has a position-specific
: ) structuring on acecount of said rising and falling edges. |

In this instance, too, the scanning operation can be performed at both sides with
respect to the coding pattern.

.To determine the kinematic measurable variable in a fast way, the scanning means
can scan each single pattern of the coding pattern singly and successively.
‘Depending on the number of the single patterns pertaining to one single pattern
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features can be detected by correspondl ng conflguratlons of the scannl ng "
' npans. "The design of the corporeal features is also possible on 't e oEP 2006
statlonary obj ect, the scanning neans _being arranged on the respéctively :
other object. It is also possible to ovide both single patterns and
‘'scanni ng means on both objects, whereby a redundant determination of the

ki nenatgreuprehs vesuli ef tharscabhiag oFerBB6$ isdtdnbined foe@sy n@iber bi's
enbodlﬁ each single pattern al so have e.g. two differently

el ect r PESEIRp (\,‘@W(ﬂ@?}f ﬁtﬁest‘@natr&ofat@eaﬁmtem@ttﬁm OrosIp iSHichienaths t hat the
codi ng pattern consists of differently electrically conductive single
patter ns. In yet anot her errbodl ment the Si ngI e patter ns rray differ in their
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pattern group three four five, S|xsevee|g m)re S|ngle bItS
- as si n§fFan paf ﬁrersmmleepattagpe@f awRingledattent geoup aithe gEmie éme. may be
relatively small so that the resolution of the kinematic neasurable

vari abl e can be increased accordingly. 15. Ay 10 2003 Now= 16 - i SEP ?0"
To i Nptqy echifevidert hatith@Bingle bAReRARUSIYE Jf?fedt %dﬁ‘ré‘wtdr%tﬁéf a
conparin means may conpare current neasured-signa lon o

scanni fepiwiesY states of exingle patiern enay eg, senve'thé istaheingasperaties.sinnan e

patternp ati.v tion between nopvabl e _object and stationary
obj ect e@?ﬁgi}ﬁ hl?' 89'8&%33{9{%&1% B19- PEREEE dve G 9“% REYSieRloneAPPRalon by
the sipglieraBah bpraiemdiv !
. gsolution of the (ggr r gﬁ%ﬁd’f'ﬁggﬁ@gg‘éﬁeﬂ gn%ﬁj %artprg%é%eéjrqﬁe g‘%
T ekol veleyation i thermosahladir sidtionary object. Said corporeal features can be
detected by correspondmg configurations of the scanning means. The design of the
corporeal features is also possible on the stationary object, the scanning means
being arranged on the respectively other object. It is also possible to provide both
single patterns and scanning means on both objects, whereby a redundant

determination of the kinematic measurable variables is possible in an easy way.

in one embodiment, each single pattern may also have e.g. two differently
electrically conductive states as an alternative. This means that the coding pattern

consists of differently electrically conductive single patterns.

g In yet another embodiment the single patterns may differ in their magnetic
properties. ' ‘

It is not necessary to code a positioned-based single pattern group by three, four,
five, six, seven, eight or more single bits as single pattern.

The respective width of a single pattern may be relatively small so that the resolution
of the kinematic measurable variable can be increased accordingly.




hi gh, .

a. nmeasurenent and eval uation of the current. neasured-signal

information can 'e.g. be-carried out in a substantially analog formor at

| east
by the
corres

determ ning a kinematic neasurabl e vari

in a quasi analog form J This considerablly enhances the resolution

‘single pattern. Furthernore, the invention relates to a .

pondi ng codi ng pattern accor di ng,léo clai m 45, specifical | y&foBEP o8
Iable, for instance for determning

the position, the coding pattern conprising a plurality of single

patter
el ectr

“inits

of one
di ffer

in an

‘nei ghb
si npl i
hei ght
direct
single
f ormed
<Pri nt
17 no
af the

{ phoduc
manuf acThisioopsiderablyenhaaces the eesajutiombyihé einglmpatietror s i n print ed

ci rcui
used i

ns, wherein each single pattern is formed froman in particular

i call copductive material with edges that are rising and/or falling
Sermbro e reselifiondn dhe SmassipmRar atiheddpemalic vagebBy arompatnent

CAPHrEmpREoniERd baReA mebelfec, Bna ptilaigh dC iR SRARA ALY

s L Al int =y f) = ol "

easy way I n Lhi S connection The edde TreeS of one andror o
obehpel the engatpatiens. ke f%_{a%veippsigo@ weteeesmavablepbiest andor
HsnbHEoRBRCER! R ok dRer el TR LB G U -7 B i Rypltih by
| @ie $lagREpattars aThik eofreepoAlingGiesBitioh ig e Nvith the PesyLbeN dIthe
patterns in a sinple way, the corresponding coding pattern may be
oI @Rﬁﬁ@i}@ﬁ.&%uf&@&@éﬁ/ wvicimation iksaid resollition is correspordinghn of- )
d. 10 2003 DESCPA ~P0. 370459 :2 PCT. EP 03 02078 = - 1 _SEP 2006
BB GREDT 200 SN AU ORLodBs UERBh S UEr hS KD PRPALSE Ra hus
©, 9 BbaFAEH BEt PRd SEbStaRRallp andlod rﬁlﬂt';ﬁéet%@sé%oaﬂéiéﬁdm.ﬁg

ed on the pattern carrier by etcChing, or rres

ts or in printed circuit boards. Such a coding pattern can al so be
nadifferent way for determning a Kkinenmatic neasurable variable.

used . ter g emnt Ry ]
or i N§t@MsEmare, ARIINTLATER Velé@sﬁo%@&#ré%rﬁﬂﬁggpg{?@ paAt@NGBRrARieR - eac

corres

pondi ng single-pattern having assi
claim 45, specifically for determining a kinematic measurabie variable, for instance

“for determining the position, the coding pattern comprising a plurality of single
‘patterns, wherein each single pattern is formed from an in particular electrically

. conductive material with edges that are rising and/or falling in its direction of

extension corresponding to the direction of movement of one device-part mentioned
above. Onaccount of the edges that have different lengths and are-rising or falling in
different ways, one obtains the position-specific structure.

To distinguish different singie patterns in an easy way in this connection, the edge

rises of one and/or neighboring single patterns may have different absolute vaiues.

~ For simplifying the generétion of the corresponding single patterns, the heights or

amplitudes of all single patterns may be the same in a direction perpendicular to the
direction of movement. |

To provide the single patterns in a simple way, the corresponding coding pattern
may be formed on a pattern carrier extending substantially in the direction of
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It should further be noted that several coding patterns can also be arrénged one
after the other if the successive coding patterns are distinguished by & further
characteristic feature. For instance, a different color of the successive coding
patterns could be a distinctive criterion. In another embodiment, the singie patterns
of a coding pattern might e.g. be distinguished by different corporeat features
whereas the single patterns of a further coding pattern might differ e.g. in their

conductivity, their magnetic properties or in another detectable characteristic feature.

\) 'Likewise, there is the possibility that such coding patterns are not arranged one after

\ .
S

the other, but are offset relative to each other, whereby e.g. the resolution can be
enhanced in an easy way in comparison with only one coding patterm. A possibility of
such an offset of two coding patterns relative to one another is the gapwise

registration of two coding patterns. This idea can also be transferred to three, four or
' 'more coding patterns.

Various possibilities exist for marking the single patterns as to their informative
content. For instance, each single pattern might have assigned thereto specific
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patterns are used, and single pattern groups of four single patterns each.
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It is known that a decimal value can clearly be assigned to each single pattern group
consisting of bit-like single patterns. This means that the assignment in both
directions is so clear that exactly one decimal value is assigned to each single
pattern group and exactly one single pattern group is assigned to each decimal
value. The single pattern groups are coded in analog form.

An examp!g—:e of such a coding of the single pattern is a binary single pattern. The
n coding pattern can be composed of different numbers of single patterns, said
) number de’pénding, inter alia, on the type of coding of the coding pattern and the
'5 number of the features or states that are possible for a single pattern. In one
'émbodiment, the single pattern has 2" single bits with n as the natural number and n
single bits per single pattem group. For instance, when n = 4, 16 single patterns are
used, and single pattern groups of four single patterns each. Since each single
pattern group is possibly obtained by displacement by only one single bit from the
respectively preceding or succeeding single pattern group, 16 single pattern groups
are obtained in this way. Like in'a binary system, a decimal value of O to 15 can
clearly be assigned to each single pattern group, so that 16 different position values
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det ect ed. Advant ageous enbodi nments of t he present i nventionw T S
- explained In nore detail with reference to the figures which are at chgﬁﬂ
. t8. the drawing, and of which Fig. 1 |s a longitudinal section through a
device with a transducer; Fig. 2 is a 9ong| tudi nal section, by analogy with
Fig. 1, with a second enbodinent of a transducer; Fig. 3 is a |ongitudinal
sect I orcarhﬁ@scémaed Wt ey alieaty Bedh biztat Abbvel m@rx’@.@aia@ @bsﬂfonavéruéélsducer
hows a fourth enmbodi ment of a transducer; Fig is a view show ng
'a det al us iR-trgfsifiong b@NﬁeﬂﬁbﬁtSI@giE@dﬂﬁmmanafge hﬁdeﬂeeted.ransducer Fig. 6
shows two further enbodiments of a transducer in connection with an
encoder disk; Fig. 7 shows two further enbodi nents of the transducer in

- connectAdvanth dbiR-erAbOdinRmhte 0f HepredbalinvEhitbn %:Iﬁﬁw%et%rémé&h’?rmore

enbodi nents of the transducer in connection wt rotati ng neans g 9
i s a sidedailwidh referemee tnthedignres svhigtanedittaphied tﬁltbe dBawirg, ANEEI‘d&)EmISHEE 01
10' 2003;, Arintedti (3,10 2003; 1)ESCPAMD ". EP037046~9 2 PCTPP 03.; 0207, 3
-1 SEP 2006 20 Fig. 10 gives an exanple of different coding patter ns for

det er mggng t he I t QS t Fig: 11 shows
P P8 SordiRidind) s@&tr@ﬁgggug@ aadééii‘.%ég (n'd BERSHSES

t he tot nmovenent i nf'ormation sen scanni ng elenent of a
scanni ng neans; Fig. 12 shows a sketch for explaining the scanni ng neans

and 00(11-1559.92 patt “ld51 Idngrtudrnél section, by analogy with Fig. 1, wrth a second
j embodiment of a transducer;
kS
| Fig. 3 is a longitudinal section through a further device with a third

embodiment of a transducer; :

Fig. 4 shows a fourth embodiment of a transducer:
Fig. & Is a view showing a detail "X" of Fig. 3 without a redundant type of the
transducer;
o Fig. 86 - shows two further embadiments of a transducer in connection with an
. J encoder disk;
Fig. 7 - shows two further embodiments of the transducer in connection with a

slotted encoder disk;

~ Fig. 8 shows two further embodiments of the transducer in connection with a
rotating means;

Fig. 9. isa side view of the embodiments according to Fig. 8;

.  AMENDEDSHEET -~ {000
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coding pattern according to Fig. 13; Fig. 15 is a top view on a coding = =+
~pattern according to the invention wth differently structured_ ‘SEP 20108
conductivity patterns as single patterns; Fig. 16 is a top view o1n a

scanni ng nmeans according to the i nvengfon assi gned to the coding pattern
according to Fig 15; Fig. 17 is an enlarged view showing a detail "V of

Firg. 16; Fig. 18 is a perspective top view on a pattern carrier

di spl'aceabl y supported between two scanner carriers according to one

enmbodi ekt 1éf t hdivesrarepxamRle of djffersmticodingmatterns fondsteatinimg tie t he

assi gnment of co Lt rns cording to Fig. 15 and single

scanni ng el enent r@%@%’bdbﬁé #ﬁﬁ’é&&?emfgﬁh? g'an%@.:%! 2003 "r, i?rinfed$ AD
-.-2003. - DESGPAMD.-EP0O3--046992- j-*-CTEP-03-02078.;1-SEP-2006--21-Fi-g: 20§ 8w
top view on a further enbodi ment of -a scanner carrier with single '

scanni fggdedl | s asbowaithg tatal morement infoonatiansemsey b 4 singlea sketch for

illustrating the _signals.of the various single scanni ng. el enents or
scanning coils a@%ﬂ&‘apﬂﬁi?'ﬂe'ﬁ ﬁ.ai@%mwg.mel $hows a | ongitudinal section

t hrough a device 2 for oil and natural gas production with a first -

enbodi nent of a transducer 1 according to the invention. The device 2

conpri ddg. e pi st shods aviketth forrexplaipingtad scanninh meays andrdoeirlg pansireg. 43, - .

as a novable first device part 3. Housing 43 with a further part nmounted °

thereon forns a stationary second device part 4. The piston 24 is

j‘ spl agagbly  SUPBR/Esffurther example of a coding pattern with five binary single

-
o

f"} patterns.in one single pattern group;
Fig. 14 shows a serially arranged coding pattern according to Fig. 13;
Fig. 15 is a top view on a coding pattern according to the invention with

differently structured conductivity patierns as single patterns:

Fig. 16 is a top view on a scanning means according to the invention assigned
' to the coding pattern according to Fig 15;

J Fig. 17 Is an enlarged view showing a detail *X” of Fig. 16;

L
Fig. 18 | is a perspective top view on a pattern carrier displaceably supported
' . between two scanner carriers according to one embodiment of the
invention; '
. Fig. 19 '_ Is a basic illustration of the assignment of conductivity patterns

according to Fig. 15 and single scanning element accoarding to Fig.
16; '
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44, the piston is displaced in the direction of nnvenent 5to t he ri ght o
" Fi,g. 1 The nmovenent is here carried out in the |ongitudinal dwdctS&nZ%ﬁ
of the device 2. At its free end 42, &ir operating a valve, a rotary

~adj ustnent device, a blowout preven athrottle, or other neans for

oil and natural gas production, the piston 24 is novably connected

thereto. At least in its section arranged in housing 43, the piston 24 has

an inng._r gbe 23 With a corlrsaofsg nding inner wall 22. A scanner carrier 28

i s i nsérPeti nt o 18 & 19PVIRYE PP RHENep smbprimentafrapcannericerriersviixt ends i n

cxtonds 1 om one legs i pRe RaceBRia BR fanidmatia el Gl ect i on 14
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W th a passa e 46 at_an end facing the housing end 60 for laying

el ectrl onned Aotetahfes ilbistrating thensionals ¢f4beagsions single scamningr e 30
bet ween a " 020 10.2003 CPAMD . x EP03704698: 2
PCTEe 03 02078; %ﬁmg%%égéhﬁg'gd%oigrﬁ?c%d"ﬂ%g%g% ranged at the free end

27 of the scanner carrier 28 and an evaluation and control neans of the
transd cer 1 arranged renote fromthe device 2. 1In Fig. 1 the control and
eval uafi@n! Seaws adengiivdinalsestian doraughiandeviea 208 8jl and ratord] ggsneans 36,..2

Sl)?rB'r e o e Chb et o fArSRLAE ] Scaordiaa T MenkeRtor G e ch
24, 2 devic domprsky ason'z4 dtiehaatiihuirhd b bRAGInicarholipg i o
$cénn| A8 aemexabledfirst device parsl Hopsing #3 with, a fietharipmrt mount@dniefégur es. A
total i §RtatRindd) SeSSR'GiVI% part 4. The piston 24 is displaceably supported
within the housing 43. The housing comprisés an inlet 44 and an outlet 45 for a
pressurized fluid. When pressurized fluid is supplied to the inlet 44, the piston is
displaced in the direction of movement 5 to the right in Fig. 1. The movement is here

carried out in the longitudinal direction 14 of the device 2.

At its free end 42, for operating a valve, a rotary adjustment device, a blow-out
preventer, a throtile, or other means for oil and natural gas production, the piston 24
is movably connecied thereto.

At least in its section .arranged in housing 43, the piston 24 has an inner bore 23 with
a corresponding inner wall 22. A scanner carrier 28 is inserted into said iﬁner bore
=+ 23. The scanner carrier 28 extends in coaxial direction relative to the inner bore 23.
The scanner carrier 28 extends from one end 60 of the housing 43 in the longitudinal
direction 14 of the device 2. A line bore 30 within the scanner carrier 28
communicates with 2 line passage 46 at an end facing the hausing end 60 for laying
electrical connection fines 29 through line passage 46 and line bore 30 between a

T

i




) }.\E-f-m

-Quale provided. Directly next.to.the scannihg-neans. 8f NGk @ngw
R éE&ﬁPAM@ limne bor EB@S?@@Wﬂ@Q}'EEPm 0207?

T80 AT el on the front end
mhlch is conposed of a nunber of S|ngle patterns 7, séeé al'so Flg 15
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singl e scanning el enents 9 can be a55|gned to a respective bit pattern
group 7. Wen the piston 24 is pushe82to the right side in Fig. 1, the bit
pattern 6 also noves in a corresponding way relative to the scanni ng neans
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di spl acenent path of the piston 24 to the right or left -side in Fig. | can

~be-det g6 R AR By VB Eon SR BRSNS hoghs 48, Should———

be noted at the pattern groups conprise g| 0

conducstaringymeans Soal disgiay meegsi41 mdrcsptmmallyamrthacm@nssl ngl e scanning
elenment 9 is forned by an electrical coil 19. 22= ~~~~ ~~1le 2At 7%
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A coding pattern which is .c:omposed of a number of single patterns 7, ses also Fig.
15, is formed or arranged along the inner wall 22, The scanning means 8 with its
single scanning elements 9 can be assigned to a respective bit pattern group 7.

When the piston 24 is pushed to the right side in Fig. 1, the bit pattern 6 also moves
in a caorresponding way relative to the scanning means 8 to the right side in Fig. 1.
As a resuft, the scanning means 8 scans the various pattem groups 7 and the |
relative position between scanning means 8 and coding pattern 6 can be detected
through the changes of the coding pattern or the correspondmg position-specific

pattern groups, and the displacement path of the piston 24 to the right or left side in
-Fig. 1 can be detected accordingly.

-

. As for the embodiment shown in Fig. 1, it shou!d be noted that the pattern groups
comprise regions of different conductivity. It should once again be noted that such a
single scanning element 9 is formed by an electrical coil 19,

22«
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housing end 20 as a stationary second device. part 4. Such an inverse.
- arrangenent of scanning nmeans 8 and coding pattern 6 is also po'ss-im SEP 2008

according to the invention. The pattern carrier 25 conprises a coding

pattern 6 forned by recesses 15 and éBevations 16. This neans that the

vari ous regions of the coding pattern are forned by said recesses, and
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The pattern carrier 25 comprises a cdding pattern 6 formed by recesses 15 and
elevations 16. This means that the various regions of the coding pattern are formed
by said recesses, and each recess or elevation can comprise a single bit 13 or a
number of single bits 13.

Corresponding electrical lines 29 for feeding the scanning means 8 and 11 and for
- determiping corresponding signals in the direction of the control and evaluation unit
J ) 61 (see also Fig. 1) are laid along an outer surface of the scanner sleeve 26 in the
! direction of the housing end 60. At said place, the scanner sleeve 26 includes a bore

62 through which the electrical lines 29 are guided in the direction of line passage
46 ) -y |

Fig. 3 shows a transducer 1, in connection with a device 2 comprising a 'rotary
spindle 63 as a movable first device part 3. The rotary spindle 63 is rotatable
manually, electrically, or in another way, and serves to adjust a valve, a throtile, or
the like. A patter_n carrier 25 is inserted into the rotary spindle 63. This carrier, in
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29 are guided to each of the coils 19 is arranged within the scanner_ ‘
~carrier 28. Wth its end opposite to the scanning neans 9, t he st a8BBr 2006
carrier 28 is secured to a housing 48, ,A pressure- resistant rmultiple cable-
passage 40 through which the correspogﬁing electrical lines 29 are passed

is arranged within said housing. It should be noted that the scanning neans

8 accortimgonpriseg.regionevdthstecestes 16 lane/orsiiogitonscrtizigogh @ment s, 9.

However here js also th ossjbility that the twelve single scanning

el enent®’ ,SPI‘PQHE'IQ;P%CE@Q B?gﬁ%hé-sT%Eﬁtﬁefﬂ(ﬁﬁW@h@ icadivstaplertegriher withdhehe
redundapta Y mhs[a | 2). Figs. 4 and 5 show two
further trrg%?dué%rggqi ﬁ%‘é@fﬁ@ﬁ%@gﬁn jally inthat in Fig. 4 the bit
assigned to i \ivhereas in Fig. the scanner carrier 28 is the novable
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29 are passed is arranged within said housing.

it should be noted that the scanning means 8 according to Fig. 3 consists of twelve
single scanning elements 9. However, there is also the possibility that the twelve
single scanning elements 9, namely six elements each, form the scanning means 8
and the redundant scanning means 21 (see also Fig. 2).

Figs. 4 and 5 show two further transducers 1. These diﬁér essentially in that in Fig. 4
: ) the bit pattern carrier 25 is the movable first device part or has said part assigned to
7/ it, whereas in Fig. 5 the scanner carrier 28 is the movable first device part or has
said part assigned to it.

in both of them, the corresponding scanning means 8 comprises four single
scanning elements 9 which are formed by light-emitting diodes. Said light-emitting
- diodes emit light and receive reflected light from the respective single bit of the
coding pattern 6, with different quantities of light being reflected by the various
regions of the coding pattern 6 and the single bit pattern groups 7, respectively. In
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el ey 18 can al so be forned.qn. raner surfage:64;..50. 1t hat . 8 sosmepms,
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in the inner surface. An extension 11 of the si ngl e.. scanning €l eient §79
*in the'direction of novement 5 is essentially defi ned by a | engthi S 2008
single bit 13. Accordingly the single,scanning elenents 9 that are
arranged side by side define a total ension 10 of the scanning neans 8
in the direction of novenent 5. The extension 10 of the scanning neans 8

](c:or r e; p%‘r‘RIba £8se the ﬂtf;hgem rgglcxmstar? fomé%bp r@feﬁﬁészg ag—fd é}@?gtlé,]lg@?g its a
our - bi e _codi attern 6 in the enbodi nents of the
tr ansducer q'b%gm??q &efﬁ‘r@?%%dqﬁ 'E? &ie\’ahlon‘ér’l@ that hese @nel ooty ebtained .
i ght - di t Fi 4
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and 5 could al so be forned ectrica

-—codi-ng-fpamed DY e@e»satmsdiermrofentuﬁggaeymmmmuaﬁace b, HoRBLbedhai th a
corresp&gtg]i‘,:liet ? ]g these would transmt different sSignals to the
out si dé B’%ﬁdﬁ‘@%ﬁ ﬁorﬁeg %@&ﬁ’rﬁm@eolnnarsaﬁmﬁﬁrsmmaamermwrts As has
al read eBa I |ons of different
COﬂdUC%EIr\%I ty,lﬁéséggﬁef]?éiat&\)% tbﬁ@ Bgf"%n@'tgr?r?ﬁ %P’f‘ dNNeLeurfaerll d be

formed i nstead of el evations and recesses. In th| s instance these would
formt?lg_I |n8 pttg{rns Each of the light-emtting diodes or electrical
coils extepsion h@.w%ﬁfs@gﬁm@m@em 2dn thecdiredtionaxf rAdvement 5¢yr ce of

vol t ageskek t 0 ssion wth the control and

eval uat I! on tlljérflwfdéfw %ye ?ﬁhﬁ ‘3%%“9‘%%1% %o?‘fﬁ"fé‘&ﬂﬂhf the single scanningk xy

z ~t x§ ementsrﬂ theé e arranga:l SB3oy BiERAYR R4 1 SEP

£ t% 3 show furt he*I t ransducer saﬁg)@éﬁ&gﬂﬁgﬁﬁg%ﬁﬁgﬁ}% t he

Iimv abl g'quqs in the direction of movement 5. The extension 10 of the scanning means 8
corresponds to the length of a bit pattern group 7, so that there is a four-bit coding of

the coding pattern 6 in the embodiments of the fransducer 1 as illustrated in Figs. 4
and 5, '

 Instead of the light-emitting diodes, the single scénning elements 9 according fo

~- Figs. 4 and 5 could also be formed by electrical coils 19, see also Fig. 16, and a

- coding pattern 6 according to Fig. 15 can be used. If suppliéd with a corresponding
a.c. voltage, these would transmit different signals to the cutmde dependmg on the
scanmng of a recess or of an elevation, '

As has already been explained in the preceding embodiments, regions of different
conductivity, see Fig. 15, different reflectivity, or the like, couid be formed instead of
elevations and recesses. In this instance these would form the single patterns.

- Each of the light-emitting diodes or electrical coils 19 is connected via corresponding
- electrical lines 29 {o a source of voitage for the supply of or signal transmlssmn with
the control and evaluation unit 61 (see also Fig. 1).
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circunference of the first device part ) e ZﬁﬂB
’Oorrespondl ng- ar r angenent s- ar e- al so- possi bI e wth pattern 6 ands%gnﬁEﬁg

means 8 according to Fig. 15 and 16. Egrtherrmre attention should be paid

in Figs. 6 to 9 to the fact that in o hal f of each figure electrical

coils are arranged as an exanpl e of single scanning elenents 9 and that in

t he ot H‘EJQS e 9|S@wﬁnshhrertrangitmemslds retheseemiiodimgnts tee songble faganning 0

el errent I sk..35 Ias a novable first device part 3, or as a

di-sk t Tt pﬁ'&ﬁ %-?r rieg 8Hh%6?@8°f‘6 afdewdelian warteas thepstationmn SACONG i t s

Ci rcunfcﬁvﬁjg: rm a
correspondi ngaagﬁQ’géﬁ?ﬁ?ﬁﬁéﬁﬁﬁﬁfg{o% tﬁé? K-SI n *F%“E’ggm‘?cﬂ?t gym%aqt he
--COdi-ng- %ﬁqraspmcﬁmg Bmgmemﬁschramiso pasuibhhﬁttﬁﬁhﬁ@m Hand scahfingcanni-ng

nmeans in c rcumc rent glrec on or along the circular path 33 of the

di sk 35"%"?‘?‘ RCSOT @9591 ding pattern 6 is formed by four single
bits 14, and a respectlve singl e scanning el ement 9 can be assigned to
each smgle bit. Wiile the direction of novenent 5 in Figs. 1-5is

strai gﬁurthermlose catteniloarshouldisd pail ini Figs. /6 €59 16 thefdt that ihpehsrBpdi ment s,
attern hanges along the circunference 34 of the disk 35

%ﬁg cE)rF]F%Pﬁg g@ Qfé@,ﬁiﬁa hgre %gﬂge@ﬁsgﬁle@iaﬁllwes:itf) lrsg'lgie ﬁaﬁnemgs-arigm:rus\e
that Rt i 8¢ ofief HAF o emidife Uit pid Atafiatd s ianle B AOMNG ol o

it 13ekmadnts QWhile in Fig. 6 the scanning operation is carried out with

ihe hel p of the scanning neans 8 radi aIIy fromthe outside, with the
reéesses and el evations 15, 16 being ?6: ANENDED SHE 01 rio-2003 ;

A ol ich B B9 BET M B eu ey R BERRLr at i on | <
carri edonnected to said device part, is provided along its circumference with recesses 15
and/or elevations 16 which form a corresponding bit pattern 8. The length of single
patterns forming the coding pattern 6 follows accordingly from the extension of the
.scann?ng means 8 in circumferential direction or along the circular path 33 of the
disk 35. In this instance, each coding pattern 6 is formed by four single bits 14, and a

respective single scanning element 9 can be assigned to each single bit.

L While the direction of movement 5 in Figs. 1-5 is straight, it is circular or helical in
\) Figs. 610 9.

In these embodiments, too, the coding pattern changes alo'ng the circumference 34
qf-the digk 35 and comprises corresponding position-specific single patterns.in the |
form of bit pattern groups. What is also applicable to these embodiments is that
| neighboring bit pattern groups differ from one another by one single bit 13 each.
.While in Fig. 6 the scanning operation is carried out with the help of the scanning
means 8 radially from the outside, with the recesses and elevations 15, 16 being
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R g7 in a direction perpeadicul ar:ito the Z.E Kol gne ) s = ey
Piifneddh?d 0:2003 single bits 13 or"&%ﬁ%ﬁ ierh gr oup&std %%ﬁé%p%tgzﬁlm
In the disk surface. However, it -should be noted that the regions

. positioned between the slots formsingle bits or bit pattern groups (ﬁg
efg. the bit pattern group 7 assigned_to the light-enitting di odesy.1 P 2006
slits formed in the disk extend. radi & ly to the outside. To be able to
:scan a single bit exactly, the single scanning el enents 9 are adjustably
ar r angefraryeaifithé cifcupédrcnte g nhe widd 35, the ssanmipgelpenatirsiscaariede. g.
used, these can be shifted radially nore to the inside to be xaQtIP/
assi gnasitén Fig. 4 igiangirectian parpendiguigrdgo the db%e?lﬁﬂ%slnath@ inglepes the I

ci rcunf.er.e ' . mgle terns 6
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electrical coils 19 are novabl e al ong the circunference 34. The single

scanni mgtiere geoups Gesong. theditipatienagroup dgassignedrio the lightremiliggt he singl e
bits 13,, In, accordance with the nunber of the single scanning el enents 9,
a f our -$P¥eSodi ng is also found in the enbodi mrent according to Figs. 8 and
9, each bit-pattern group 7 conprising four single bits 13 in this
instance. Fig. 9 is a side view of the enbodinent of- Fig. S. The regions 17
of the Ths slits idreveshirethadiskt exiesddardialiydo theoulside. fTer be abletosisan a gindian

especi al, be seen. in this.side, view It d | L . be noted
that t géﬁé‘%ye ea%@ﬂ@cﬁ‘i‘?&nmg %PH’E“‘%%K@ a:ﬁ‘%’g%ﬁ %gtegqﬁ?é@gbase which.is
On.nethﬁn‘écEiBn.a\M'fétrﬁéMaﬁéiaédarﬁﬁwg ARty oadreld. @nesedMthadd vdri be ishfftedout si de
wJarms the circunference 34 according to Figs. 8 and 9 _?rOJ ects fromsaid

di $k basdialiymeoredortbe frsidé fg beexacty asgignabledoa siogleslit 4Bong t he annul ar
flange. 77, of 10=2Q03,: goal= Punted 13 10 003: DESG AMD / : EP 04699 2
POT P 03 y6207 t)3 8

_In Fig.- 8, openings are formed in the circumference 34 of the disk 35, so that the

corresponding bit patterns 6 are formed by region 17 with openings and/or regions
18 without openings. The scanning means 8 which are again formed by light-emitting
diodes or electrical coils 19 are movable along the c'ircumference 34. The single
scanning elements 9 scan the different regions 17, 19 and thus the single bits 13. in
accordance with the number of the single scénning elements 9, a four-bit coding is
also found in the embodiment according to Figs. 8 and 9, each bit-pattern group 7 .

comprising four single bits 13 in this instance.

By

Fig. 9 is a side view of the embodiment of Fig. 8. The regions 17 of the
circumference 34 of the disk 35 that are formed by openings can especially be seen

in this side. view. o . -

It should additionally be noted that the disk 35 according to Figs. 8 and ¢ comprises

a disk base which is connected to a rotary shaft 50. An annular flange which with its -
~ outside forms the circumference 34 according to Figs. 8 and 9 projects from said

disk base. The corresponding regions 17, 18 are formed along the annular flange,_

~
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and that the scanning neans nove around the disks 34 in-circulgr dg’é”*};“””“
-helical fashion. Fig. 10 depicts a four-bit coding of a correspdhaiﬁgt 2008
cading pattern 6 in connection wth an enbodi nent of a transducer 1. The
transducer 1 conprises the novabl e fird& device part 3, of which
essentially only the scanning nmeans 8 is shown. The scanning nmeans is
inserted-into an inner bore | j 23 of the stationary second device part 4,
be a piston according to Figs. | and 2. However, it is

whi ch .g.
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coding pattern 6 conprises a nunber of bit pattern groups 7 which can be

scanned in successive order through the relative novenent of the scanning
means 8 the. i ttern In the inpitial, position of the scanning
meane SFRhioHpieE PHEBE Soding %a% cOssRPNdiag FedEgqateT Sringonnectignpi t 3

patternwﬂh@ﬂlﬁbniﬂodimeﬁﬁéﬁﬁ%%r{saa#;eﬂ13 formed of a conductive region 17. The
bit pattern group 7 conprises four single bits 13 according to the nunber

of the single scanning elenents-8 9of the scanning neans 8. These single
bits h bit length 12 whjch is defined by a correspondi ng extension 11
of theatlﬁ%g?as‘i‘&?ﬁﬁi ?@“@W*%ﬁﬁ“@‘!ﬁﬁ*ﬁif@ﬂ i%?%ﬁ’@ﬂé& of whighegseantistyanlyh i s
~scanned ' st Thi ter i_.ses four single
ire Taneeahting el B8 shlrh; The ScamNing Hesie Minderfig O SRfAnglBorg i on 1o
of } t he 23 afthierstatinreary sécond devicei ptrhd, whichwhay ey, &2 & ?mméba@-diﬁgg@nsi on
. % A28.. ~z @ 10

of the hit Patt%rpl roup /. or the conductive region 17/. .
2003: gs. T and 2. ever, it is possible that the scanning' means 8 is movable and the

,%BEEP/ ¢ 2428 | noconnecti on

coding pattern 6 is stationary.

The coding pattern 6 is formed on the inner wall 22 of the inner bore 23 by regions
17, 18 of different conductivity. For example, the regions 17 are conductiire and the
regions 18 are non-conductive. The coding pattern 6 comprises a number of bit
patiern groups 7 which can be scanned in successive order through the relative
movement of the scanning means 8 and the coding pattern 6. In the initial position of
| the scanning means 8 relative to the coding pattern 6, as is shown in Fig. 10, a bit
J pattern group 17 is scanned that is formed of a conductive region 17. The bit pattern
: ‘group 7 comprises four single bits 13 according to the number of the single scanning
elements 9 of the scanning means 8. These single bits have a bit length 1é which is
defined by a-corresponding exiension _11 of the single scanning elements 9. This
means that the region 17 which ié scanned in Fig. 10 as the first bit pattern group 7
comprises four single bits 13, which form the conductive region 17 on the whole. An
extension 10 of the scanning means 8 is just identical with a corresponding |
extension of the bit patte_rn_group 7 or the conductive region 17.
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" di.spl acenent of the scanning rmeans 8 by one single bit 13 each=® 8BB 28

~patter

right side in Fig. 10. If a single bita13 falls within a non- conductive
region 98, this is represented by a "I"whereas single bits 13 in the
conduct;rlve %ﬁ%lon 17 are represented by a "0". The coding 51 of the coding

16 Nt Dl padiern gEaURsHA (SR the diffesmé ciumaridal comblriationsdn e sower | ows
fromt yzpt | O ) "I Wien the four-bit coding 51 of the
di f f er &nt %?f'.g'?z}%"faef?r?bé?@ﬁ%?% A displarement of thesranning Means S b eneal
numer i eirgle bitus deth thhiRe Pigie sideain gl 46 SiF afsj i Lo the
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correspngi ng -col uiMm ar e obt ai ned. IS nmeans t Feci mal

groups f the sequence t he deci mal nunerical val ues
52, a SB@%‘."#B’?QTQ@@@% %%a‘%%%?%e% Y& sgP‘QMl%Sé@éHﬂ@codine paltressi vel y
scanneghidh defiicseh8 poditionPSoetif L ] are here in.ordered
form and nunerical Pal uegg%fmﬁqlsﬁ gB g‘%*ﬁa!é’@@éﬁgé\‘gg?ﬁ°§?{m% 94NSBPhi n nor e
posi ti dhand/df.ues 53, a five-bit coding (see Figs. 13 and 14), -a six-bit
codi ng, a seven-bit coding, etc. may e.g. be used. It is known that due to

"the correspondi ng nunber of the bits for a coding and the two states or

| at urwdonataatoRosung's) B e Siet sl b e a2

enbodi nent, the corresponding positl

er e GUBeriedinte aidecimal ndinveritia) vahiectR, the tludsisoal tfaruésréftcﬁ{aﬁﬁra a8 Dits, 5
' lcal wth abit

ltS Pﬁ“g{f’i)s hSLSs The gata word width is here identica
pafter {iHNG CoLresPRRRRgLalvaaregbiaingd, This means fwtpdifienért t hat each

si ngl edeinaMAYmBAYA vanst bf 81675 SARHE %s8ianed to each of the bit pattern groups
7. Independently of the sequence of the decimal numerical values 52, a specific
positional value 53 is assigned to each of the successively scanned bit pattern

groups 7. The positional values 53 are here in ordered form, and numerical values of
1 to 16 are assigned to them.

To obtain more positional values 53, a five-bit coding (see Figs. 13 and 14), a six-bit
coding, a seven-bit coding, etc. may €.g. be used. It is known that due to the

correspondipg number of the bits for a coding and the two states or features for each

J single bit as used for a coding in the illustrated embodiment, the corresponding

R

positional values are obtained as 2 DWB, where DWR s the data word width which

includes, for instance, 4 bits, 5 bits, 6 bits, etc. The data word width is here identical
- with a bit pattern group or a single pattern.

However, it is also possible that each single bit may have 3 different states or

characteristics, so that the coding operation may be carried out in a correspondingly
different way. ' '
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' noted in addition that when the state or feature of the single bltw
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metal ring (conductive) or plastic rrng (non-conductive). Wien several
single bits are here in thesane state, the corresponding ring of netal or
pl asti dt shoultders benoted iaragditiomirditiwher e statesdrfeaturb of trasingRsbits goal
i nformation 37 {n connection with an electrical coil 9 as the single

scanni fgd-<TORIRLS 'V@nﬁ'H&OBGHEH‘@ eReN R salsheinels Rits mayibefermed b)’l%ﬂﬁial he
codi ng t | 6 S
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54 of- aa gnal voltage 58 for an electrical coil 19 Is shown on 1he
or di nat9trhi s neans that the curve of the neasured signal information 37
is evaluated in an anal og or quasi analog formin the region of the signal
voltage 58. This yields a very exact curve or profile of the neasured

si gnal Fignfidr sidvisihediedsurddnsgisid isRrinBaon B7ankdhAeSon WA 'hnaelébfrfdal scanni ng
of the bjt pattern 6, measured signal information 37 can e.g. be stored in

the st6PhIEstharsingls seanring elemenb amacanductive/noncenrdistive Tegionsht?,

L Bl R R R D s T
asur ssarkiaNBy thel ESrRESPRICRTY St M & Beb) WosihyIBes ?Hﬁl@mvaﬁﬂ ¢! gnal
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| engt h5d 2005 n Bletli Sof'tb id Lrlivh brthe ordinate. This means that the curve of the
measured signal information 37 is evaluated in an analog or quasi analog form in the

region of the signal voltage 8. This yields a very exact curve or profile of the
measured signal information 37 in dependence upen the path 59.

Upon a first scanning of the bit pattern 6, measured signal information 37 can e.g. be
stored in the siorage means 36 of the control and evaluation means 61 of the
transducer 1. When measured signal information is subsequently obtained during
current scanning, this information can be compared with the measured signal

_ \) " information stbred. When the two types of measured signal information are then

.‘“-WT/‘

_compared, the relative position of the movable first device part and stationary
second device part can be detected via the bit length 12 of a single bit 13 with a
higher resolution.-For instance, the types of measuréd signal information from one, .
two, three, four or more single scanning elements 9 are compared with one another
| ‘and made congruent, so that it is not only possible to determine the position
- accurately at the bit level, but it is also possibie to sense transitions between bits,
sections between the bits, etc. The corresponding resolution of the position follows
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Fig. 12 shows a simple transducer 1 for explaining a few measurement parameters.
The transducer 1 comprises a movable device part and a stationary device part, one
of said device parts being e.g. the scanner carrier 28 énd the other device part the

 bit pattern caq'rier 25. Electrical coils 19 (not shown) are arranged side by side on the

scanner carrier 28 as single scanning elements 9, the number of the single scanning

elements 9 deﬁnihg the overall length of the scanning means 8 and also the length
of the bit pattern group.

A so-called mechanical bit width 56 can be assigned to each single scanning

- element 9. The total data word width 55 or extension 10 ofthe scanningmeans 8 .

follows from the number of the single scanning elements.

| In this instance, the resolution follows as the quotient of an analog bit resolution, see

reference numeral 54 in Fig. 11, and the mechanical bit width 58. The analog bit

| resolution is e.g. indicated in step per bit and the mechanical bit width in mm per bit.
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codi Ng 2 single pattern group 7 conprises five singl ‘
as the si néﬁ{g}'ﬂsgﬁ%%n in this connection-~The different single patterns, in
turn, follow fromthe displacenent by one respective single bit 13 al ong
the serial arrangenent of the coding pattern 6 according to Fig. 14. In

i s cdiiemeximun hength dia regiar17 i(sée thearightthalhtmgn1 g)rng@@s afsd fBgyl to the
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Figs. 13 and 14 show a further coding pattern & with corresponding individual
pattems in the form of bit pattern groups. In this instance, 2° decimal values 52 or 32
positional values 53 can be assigned to the coding pattern. Each single pattern

- . group 7 comprises five single bits 13 as the single pattern in this connection.

The different single patterns, in turn, follow from the displacement by one respective
single bit 13 along the serial arrangement of the coding pattern 6 according to Fig.
14. In this context it should be noted that the bit patiern groups assigned to the

: _) respectwe ends of the coding pattern 6 are obtained by cyclic displacement. This

-

means that e.g. the fourth single pattern group “11110" from last according to Fig. 13
) follows from the last four “1” values at the right side in Fig. 14 and from the first “0" at.

the left side in Fig. 14. The three single pattern g#oups following said fourth single
pattern group from last according to Fig. 13 are obtained by analogy.

Fig. 15 is a top view on an embodiment of a pattern carrier 25 according to the
- ._invention which has arranged thereon a coding pattern 6 in the form of position-
- specifically differently structured single patterns 7: Said single patterns 7 are formed
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patterns according to Fig. 15 are approxi mately di anond-shaped, the
conprising edges 65 rising in the direction of novenent 5 and

patterns il
edges %B‘\e Fandyatyity pattrensdacoscding o Fig. M areapprokirmaied diafiond-syamsd t er ns
| ane 69 extending in the
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_sonductsyneisical relativertatahoritontalpiana SSaaqpeedingin the dirckion Ehmveﬁrféfrhe
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are connected to corresponding co

The different conductivity patterns 49 are e.g. formed by a conductive metallic
material, such as copper or the like. This can be structured by etching, as is e.g.
known from the technical field of printed circuit boards,

Fig. 16 shows a further embodiment of a scanner carrier 28, Said carrier has
arranged thereon six conductors 77 to 81 that are connected to corresponding coils
71 to 76. Further conductors of the same type are arranged on the back side (not

' :} | shbwn) of the scanner carrier 28 and are each connecied approximately in the
"} middle to the corresponding coils 71 to 76.

The various coils 71 to 76 form corresponding single scanning elements 9 of the
scanning means 8.

| Fig. 17 shows a detail “X" of Fig. 16 on an enlarged scale. Said detail is particularly
~the coil 71 as the single scanning element 9, which is essentially square and
comprises a winding which is winding inwards in the form of a spiral. The winding
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end is passed to the correspondi ng ot her side of the scanner carrier 28
according to Fig. 16 and is there connected to a further conductor. The.
correspondi ng transducer | which is formed by two scanner carriers 28
according to Fig. 16 and a pattern carrier 25 according to Fig. 15. The

atter minC | ' ner carriers 28
B angnP o) Sl & RoirsBhangREarel e it o' B el St Zafiersny
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scanner_carrjers 28 w'th correspondi ng conductors 0o 82 according to
Fig. 1B8MELi4p IHEHEedRatveen dhe twowrannersagrienss28 arrangedsalativefto each

i pl i gy Q7 illustrated only for the |
Scanner o SriE sEBRANEA Yo opifogan el eyl SO . BobmBPotingiksilenty e
. assi gnteTi6 act aanged 6h Bath &Gaheet barriefoPd yath dﬁrwsﬁb%tdﬁr?g’g] Eénﬁgot?ﬁﬁ fo
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gt ai nﬁg for traPsducer | according to Fig. 18. t ative
Aovene aspordiag i) % dFo Aaidgembiers being ot Bhiowoviarklg. 184or the sake of

simplicity. Corresponding coils 71 to 76 are illustrated only for the lower scanner
carrier 28 in Fig. 18.

PRAEIEO10Pygaher conductors of

-Fig. 19 is a basic sketch for showing the assignment of coils 71 to 76 to the
conductivity patterns 49, as is obtained for a transducer 1 according to Fig. 18.

During the relative movement of the corresponding coils 71 to 76 towards the
conductivity patterns 49, signals according to Fig. 21 are obtained (see the upper six
signal curves). The corresponding signal curves of each coil are phaée-shifted
' \) approximately by the width of a coil. According to the invention attention must be
' paid that the extension 87 of all coils 71 to 75 in the direction of movement 5, see
Fig. 15, is greater than a maximum length 88 of a rising or falling edge 65; 66 of the
_conductivity pattern 49, see Fig. 19. It is thereby ensured that at least one of the
coils senses either the next following conductivity pattern or the respectively other
edge 65, 66 of the one conductivity pattern 49 that is just being scanned. This
means that at least one transition from rising to falling edge 65, 66 should be sensed
-on a conductivity pattern 49 or between two conductivity patterns 49. Attention must
 here be paid that the cqrresponding edge r_ises 67, 68 from rising edge or falling
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are phase-shifted approximately by the width of a coil. According to the
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edges of the next neighboring conductivity pattern e same “hei ght
89 of cwiANesAbrerghihe gopraspending signals okthie aailst fik 166 (semthe uppeangix. 69,

it is t&ﬁ%m I_ﬁﬁtsﬁged that particularly the transitions between the

conductH rns 49 and the transitions between rising and falling

~gdge 65, 66 are definitely obtained through the corresponding signals of

{ ¥he coils 71 to 76 (see the upper six curves in Fig. 21). In Fig. 21, and
padt i cundnig.21, mndpariggerly 6 the uppesshatlegtraiegisignelicuryes or ppofdés) es,

attenti st b ai d,thgt,the curves correspond to the anni of the
Whol o ABAHE sl PRl istane Hindd poitheppar 10 078 coaronacPiBePle1s, each
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corresponding scanner carrier 25 1Is

assigned to one of the cails 71 to 76. When the corresponding scanner carrier 28 is

- then positioned in a specific relative position with respect to the pattern carrier 35,
the signals of the six coils 71 to 76 each yield a signal serving to determine the
position in an exact way in that the corresponding signals and their relations to one

another are compared with the curves according to Fig. 21.

In the lower part of Fig. 21, the noise ratio from an actual position to ancther position

: \) N is illustrated in relation to the upper six curves.

jr—

| Fig. 20 is a top view on a further embodiment of a scanner carrier 28 which basically
corresponds to the two scanner carriers 28, 83 according to Fig. 18. In Fig. 20, the
scanner carrier 28 is formed from a foil material on which the conductors 77 to 82
and the scanning coils 71 to 76 are arranged accordingly. These may be formed

T

| either by etching a copper coating of the corresponding foil, as is known in a similar
- way for printed circuit boards, or the like. |
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l_t should additionélty be noted that the geometrical structuring of the corresponding
c_onductivity patterns 49 according to Fig. 15 and 9, respectivéiy, is only by way of
example; other geometrical structures are possible that permit position-specific
signals by corresponding single scanning elements 9. For example, differently
curved conductivity patterns are possible that also ensure that different signals are

: ) produced by the corresponding single scanning elements during displacement along

the coding pattern. Also the different arrangement of scanning elements 9 and
- patterns 6 according to Fig. 1 — 9 are possible with the embodiments of Fig. 15~ 20.

-




Upon use of the scanner carrier 28 in Fig. 20 the two carrier arns 85, 86
are bent onto and arranged in parallel with each other, a corre
pattern carrier 25 being arranged between the two, e.g. accordlﬁgg?ggzqujos
15, to be displaceable relative thereto. It should additionally be noted
that the geonetrical structuring of the corresponding conductivity
patterns 49 according to Fig. 15 and 9, respectively, is only by way of
exanpl e; other geonetrical structures are possible that permt
position-gpgmgfic signals by corresponding single scanning el enents 9. For
exanple, differently curved conductivity patterns are possible that also
~ensure that different signals are produced by the correspondi ng single
scanni ng el enents during displacenent along the coding pattern. Also the
di ff ellent v appgeivedtr doferminmgat kgst ebeimmbatic eanulablpedriablensontrizingor di ng to
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ki nemat i c sxid Sfirstoddvice iairti dtlgemo@bEDin & MEbugh daidedevice Ana\Havigig fthé Kinedac
|d first device part being novable in or through

- second deV| a
sai d BWUE@%YFE' hltﬁ\}?hﬁ YHweAnemati ¢ neasurabl e variable to be deternined,
sai d seconghidleathR®@ddiidelpaR BLiNYstRicHRyINRAVe b GAi8 ke Bevi p%?ﬂ,d first device
part, said first and/or second device part(s)having a coding pattern which
i s changi ngeid] fypigans/or gegaad ideviee onrt(Bbedng atcoding Tattemfwiich iddhenging plong,a sai d
codin i ific single patterns, a sensor arranged
on th%@gé%gﬁ@?wnp& ‘asﬂré 3\9/‘?%52‘%3@” each single pattern being forned
~fyom a possaid md*t@pmttemmmhgmsﬁnoh#spmnélqg}spmnisured pattern wth rising
wanhd falling _edge edi ng .0 nother in said direction of novenent. 2.
Thé appar a?g S(gggg?ﬁe i’ efﬁpg?ﬂvgﬁﬁ?‘f é%‘?rpé n said patternis a
conduct i Vléavh @mkbeﬁaﬁem%elnﬁriﬁnﬁd@pﬁéxﬂta sRIOA QS MAY Aiffdraith shuctdfdr s BmAt

I east 8 bordtnﬁ gl ng edges have different
ng an ing edges, succeedmg one another in said direction of movement.
2. The apparatus according to claim 1, wherein said pattern is a conductivity pattern,
3. The apparatus according to claim I, wherein at least neighboring rising edges have different

absolute values.

4. The apparatus according to claim 2, wherein said conductivity patterns are made symmetrical

relative to a horizontal piane in the direction of movement.

-y
- The apparatus according to claim 2, wherein said conductivity patterns are made substantially

- symmetrical relative to a line perpendicular to said direction of movement.

6. The apparatus according to claim 2, wherein said conductivity patterns are produced by
_'e-tching, or the like.

7 The apparatus according to claim 1, wherein the sensor comprises a number of single sensor -

elements.
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absol ute values. 4. The apparatus according to claim2, wherein said
conductivity patterns are made symmetrical relative to a horizogg)opl/angoes
in the direction of novenent. 5. The apparatus according to claim 2,

wherein said conductivity patterns are nade substantially synmetrical
relative to a line perpendicular to said direction of novenent. 6. The
apparatus according to claim2, wherein said conductivity patterns are

- produded bylhe appdratagaccordinghe claikd, whereihh@ expingion lof Said elagledenor ERmeh®@iimn 1,

wher ei .he.sensor conpr.ises -a_nupber  of = singl ensor elenents. 37

01/ ogf%o@l%e"“@ o W&V%%Eﬁ%\?%ﬁgﬂtgﬁﬁé 5%3&1945 w4t Ackengtinos a sels el eaid eedingn of
-sai d shighe sensor elenents in the direction of novenent is essentially
identical with a length of a single pattern of said coding pattern. 9. The
apparatus according to claim7, wherein each single sensor el enent

wherein two serisors are specitically arranged®in direc vicrnity i'n the

di r ecetegoilof nmovenent. 11. The apparatus according to claim 1, wherein said
direction of novenent extends along a straight line. 12. The apparatus
according to claim1l1, wherein said direction of novenent extends in helical
fashiph. 1Bhe dpiparaapposadiug toceRs di vigrdio ned fdnddrd ard\dpesigtdllySeatlgddl hafidebion of
nmovenment, extgngs ._subfst antially in circular fashion. 14. The apparatus
accor HFAYY Igne fgcHpPn o \AEMENh sai d coding pattern is formed along a pattern
caner which is detachably attached to said device. 15. The apparatus

according to claim14, wherein said pattern carrier extends coaxial to an
~mnnerl 1 porEegparaiug ageopding to claim 1, wherein said direction of movement extends along a

=

. ; straight line.

12. The apparatus according to claim 1, wherein said direction of movement extends in helical

fashion.

13.  The apparatus according to claim 1, wherein said direction of movement extends

substantially in circular fashion.

14.  The apparatus according to claim 1, wherein said coding pattern is formed along a pattern

carrier which is detachably attached to said device.

‘) . 15.  The apparatus according te claim 14, wherein said pattern carrier extends coaxial to an inner

-

bore of said device.

16.  The apparatus according to claim 1, wherein said coding pattern comprises single

: pattems)ananged along a circular path.

17.  The apparatus according to claim 1, wherein said coding pattern comprises single patterns

arranged along at least one of a circumference of a disk and a circular path.

18. The apparatus according to claim 1, wherein said coding pattern comprises single patterns

slotted in a disk.
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16. The apparatus according to claim1l, wherein said coding pattern
conprises single patterns)arranged along a circular path. 17. The /09/2006
apparatus according to claim1, wherein said coding pattern conprises
single patterns arranged along at |east one of a circunference of a disk
and a circular path. 18. The apparatus according to claim1l1l, wherein said
coding pattern conprises single patterns slotted in a disk. 38 01/09/2006
19, The apparatus according to claim7, wherein said single sensor elenents

are supported to be radially adj stable 0. .,The ap aratus accordin
ol ai i 16, SREREPRUSHAESERE o e}ﬁl{lw@eﬁlw@ﬂ e seppisclpenis U AHRRGTte It gtteer nis
- defi ngalgnya@uﬂbmper of single sensor elenments of said sensor. 21. The
apparatus according to claim1, further conprising at |east one storage
medium for storing signals output fromsaid sensor. 22. The apparatus
—-accorgang- nal S

el erre%? S i%nggg}afﬂgfag?%@%gj {l%lmd%{’]%l%mﬁg{hg%rgél&tdptﬁé@?a % [ 1%‘?’?“ e%/nlgce
part .pat@m ﬁﬂfiﬁimﬁﬂ)alaaaumberaufsmgldlseﬁgorteiemémamﬂsi‘dersanr. ein signals output from
the single sensor elenents can be referenced to determne a velocity of
the first device part. 24. The apparatus according to claim 21, further

conpraki ndlte appaanishabordMEna chsmi 1) ARG doRiprisiaf 20 Wast! @ Morhke mediudd &5
out put si gnal W th %‘?nfornatl on associated with a current output signal. 25_

The dhYHiEatENa!s QUipt M &id ensdrai m 24, wherein information associated with at
| east a last output signal is stored until replacenment by information
associ ated with a subsequent output signal. 26. The apparatus according to
hai #221, ThiAapparsunanebing teclaim duwheraineignals oetpehiren thesimgiasmse chments

al 27. The apparatus according
to;c:dgﬁgne{e?e?%{ﬁlé‘?&adﬁ%rﬁ@teg El)sslcl)é ar%%g]ﬁlﬁ e@igpﬁ% pattern are configured to be
repl aceabl e. 28. The apparatus according to claim1l, wherein a
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can be referenced to determine a velocity of the first device part.

24, The apparatus according to claim 21, further comprising a unit that compares information

associated with a stored output signal with information associated with a current output signal.

25.  The apparatus aceording to claim 24, wherein information associated with at least a last

output signal is stored until replacement by information associated with a subsequent oufput signal.

26.  The apparatus according to claim 21, wherein analog techniques are implemented to measure

%
i

“ ./ and evaluate the signals output from the sensor .

'27.  The apparatus according to claim 1, wherein the sensor and the coding pattern are configured

. o be replaceable.

28.  The apparatus according to claim 1, wherein a pressure-resistant multiple cable passage is

provided for electrical connection of said sensor.

,29‘. The apparatus according to claim 9, wherein each single sensor element compnses a plurality

of coils arranged one after the other in the direction of movement.
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29: The apparatus according to claim9, wherein each single sensor el enent
conprises a plurality of coils arranged one after the other in {ge/gg 2006
direction of novenent. 39 01/09/2006 30, The apparatus according to clalm
9, wherein each single sensor elenment conprises a coil wound substantially
in spiral formin a plane. 31. The apparatus according to claim9, wherein
coils and conductors that power the coils are arranged on surfaces of a
sensor carrier. 32. The apparatus according to claim 14, wherein the

orted gnd _displaceabl e between two sensor carriers.

pattern cacrier i s su : !
33. Tﬁ@f 'apail? av%a%e‘ggr&%mt Haig % whoggin Rele, sepserel epend gonpEFes 5dl ar e

subst alub@bubytaftRfly dNGhkal Bend £pkhd.er foil with a. central piece and two
carrier arns projecting therefrom wherein said central piece conprises an

el ectrical connection portion and said carrier arnms conprising single

to be arrange ern carrier. e appara
accor atiranged on girfacenof 2 serseraaimiersai d at | east one coil conprises a plurality
of coils that are connected in parallel. 35. The apparatus according to
claim9, wherein the at |east one coil extends, in at |east one direction.
of nyEnmenTheobppdigusimvaadhe Bathind O, awlbdif Ghé Panaar eaHed G3lsappdrRdt 4”1

di recc{:ji n qu novenent, to greater than a maxi nrum | ength or hei ght of a

si ngl s@%"‘tef‘ ¢ Petweeny R Sensqr ¢ATHRIS | east one coil is assigned at least to a
rising and a falling edge of at |east one single pattern or of neighboring
single patterns. 36. The apparatus according to claim35, wherein the

; ;;Dei gh3- of Hielapparalys eccpudingstorplaiins3? whersiorsaid seiBdr catviere ntecbstantiallp desigriedi ng a
b5 ok 4 SyrEF AL s Stk At Snd Ml calie 4RSI h g TR B Rt o1

on eipfitverconipasesmnadlbarian] colectbmponionayd ghid eatrier tahRs sp@pfifing singlkdicagr
pattern being conposed of positipn-based single patterns vi,ng at | east
e Sl cPOtRRr and Wl said e At enies” 8 b ARSI BO SShont of

t he iy pletn @lii@ct and pertains to one or

34.  The apparatus according to claim 9, wherein said at least one coil comprises a plurality of

coils that are connected in parallel.

35.  The apparatus according to claim 9, wherein the at least one coil extends, in at least one
direction of movement of the moveable part and a direction perpendicular to the direction of

movement, to greater than a maximum length or height of a single pattern so that said at least one

: J _ coil is assigned at least to a rising and a falling edge of at least one single pattern or of neighboring

L

¢ single patterns.
-36.  The apparatus according to claim 35, wherein the height of all single pattems is the same:

37. A methed for determining a kinematic measurable variable, the method comprising;
| muving a movable object relative to a stationary object; '
arranging a specific coding pattern on either the movable or the stationary object, the specific
‘coding paitern being composed of position-based single patterns having at least one edge that is
rising and fling relative to a direction of movement of the movable object and pertains to one or

two neighborin_g sing_lr; patterns fptmed qf a conduct_ivt_: material;
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two nei ghboring single patterns formed of a conductive material; 40

01/09/ 2006 scanning the position-based single patterns during tbq/mjg;dglgog

rel ati ve novenent of said objects using a scanner having a nunber of

scanning coils scanning the at | east one edge; and converting the scanning

signal by an evaluation unit into a kinenmatic neasurable variable 38. The

nmet hod according to claim37, wherein scanning the coding pattern conprises

scanni ng emhingfthappﬂiﬁmalbdsecy sinflespattghe dmaig the nantasisiehtiod atbvemém Fahid

COdI n ttern si and successi vel, 9. The pethod according to claim
V\ﬁg@% S’%%ﬁ’ﬁl’%ﬁx?‘ﬂ@ 2 B © E%FP’E"BXW@B?%W‘%%% a&gﬁﬁﬁf’?“a Hy scanni ng

aI | singl ecppeitiap i stdnninpSigarhy g dvauitRhinit Hto 2 IHRGMARS HeRuable 9agHbRY t O

claim 37, wherein scanning conprises determning at |east one feature of a

single pattern associated with the coding pattern. 41. The nethod accordi ng

—1t-0-clal-m-37,—wherei-n-scanni-ng--conpri-ses—sinul-taneously-seanning—di-fferent——

single patterns associated with the coding pattern. 42. The net hod
accordf-ng The methed pacgingMaeiadind 7s wherein seanting ﬂmmdmg nattem@pmpum]scanshag

57, (e ERLY P’?on@“f@%ﬁeﬁ“%gﬁsnd R bk iine Bt S g B e o

with total rreasured signal information to determ ne transitions between a
ith the coding pattern. .44. The

pl ur patterns assocjated wt
met hgﬁ acc 81%9 CPLing 19 ¢ Weﬂi Wherein GANHNG 1Hee CORINE P& SAAPISSHpr i ses
scanrsmmtéﬂeeugpmamhg & &ﬁgiegeaeéﬁg &tﬁ@éﬂdﬂg El{s ern. 45. A coding-pattern

for determ ning a ki nemati asur abl e va the coding pattern
r| sing: a pl urallty of georretri c shapes; 41 01/09/2006 wherein

el 2@?2: e TR el S o1 e rERIGE PPt Bl Ringns e P
el ectigdupaldfy sﬁ@m&bﬂn%sdm@d with (M dobing Paein.

41.  The method according to claim 37, wherein scanning comprises mmultaneously scanning

- different single patterns associated with the coding pattern.

42.  The method according to ‘claim 37, wherein scanning the coding pattem comprises

redundantly scanning the coding pattern.

43.  The method according to claim 37, further comprising comparing current measured-
signal information with total measured-signal information to determine transitions between a

" plurality of single patterns associated with the coding pattern.

44.  The method according fo claim 37, wherein scanning the coding pattem comprises

scanning two opposite sides of said coding pattem.
45. A coding-pattern for determining a kinematic measurable variable, the codmg paitern

compnsmg

a plurality of geometric shapes;
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t hat sl ope upward and sl ope downward in a direction of extension of the
geonetric shapes. 46-Tlrecoding pattern-according to claim5, wier/9/2006
specific features of one of a novable body and a stationary body is assigned
to each geonetric shape. 47. The coding pattern according to claim 45,
wherein said geonetric shapes are linearly arranged one after the other.
48. The coding pattern according to claim45, wherein said geonetric shapes
are ar r angadereiyheighbotingigeomatric ghiapesudifir foas ieomotne bakt lesst bheclatdertisticd 9.

The cegding.. ccording,to clai 5 erein said .geonetric _shapes are
arr ang%gn Qg uﬁb%’?it% $e§rqeh'°gs3fq?eﬁF’mfnzﬁ?ﬁ%BWe\é\g‘?‘T'@l@ﬁ%de* atedy WithrdEehdi ng
pat t etint slopoupiandaridslopedownward i irtitn lof alteision T heRRbNEEP siBayTet i ¢ shapes
can be detected, 51. The coding pattern according to claim45, wherein the
edge rises of one or of neighboring geonetric shapes have different

- abso ke vahdiesding fattel o kRithg b cIBRT 48 WRAA SHE AP Hhfir S ok b 3 EVRRRI N
hei ghts of all thé geonmetric Shapes are equal 1 n a direction perpendi cul ar
t o t hleodyi andax stationary hedy dnassizned®. cadthgeoamtlioghapat t ern according to clai m 45,
wherein said coding pattern is formed on a pattern carrier extending
substantially in the direction of novenent. 54. The coding pattern
accor4il.ng Tiee coddihgnphiforn Ydﬂ@cirﬂing 18 W1 HmCAR] | Watbr A tShRY Pednfetil OGS FreOfineasiyl d
pattern carrier_by etching. 42 01/09/ 2006 55. Theé codi ng pattern actording
to clayangeonsgficr Biepthsie coding pattern is inplenmented with one of a moving
part and a non-noving part of a petrol eum production device. 56. The codi ng
pattern according to claim45, wherein the coding pattern is inplenented

¢ W t h48one Tife adingviangrmpauchrdimgltocclifbdts duiedin 2550 gb@hafic Whigds ardatapEeUMm
r.oduction, . device, 57. An apparatus for determning at |east one Kinematic

rehs GRSty i cinplar fashinhfmesifisgthe athebyabl e menber and a stationary menber,

t he novabl e nenber being novable relative to

49.  The coding pattern according to claim 45, wherein said geometric shapes are arranged

substantially in spiral form one after the other.

50.  The coding pattern according to claim 45, wherein transitions between geometric shapes
can be detected.

51.  The coding pattern according to claim 45, wherein the edge rises of one or of neighboring

geometric shapes have different absolute values.

'} 52, The coding pattern according to claim 45, wherein heights of all the geometric shapes are

equal in a direction perpendicular to the direction of movement.

53.  The ceding pattern according to clai'm 45, wherein said coding pattemn is formed on a

pattern carrier extending substantially in the direction of movement.

. 54, The coding pattern according to claim 53, wherein said coding pattem is produced on

said patiern carrier by etching.
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the stationary nenber; one of the novable and stationary nenbers having a
coding pattern thereon, the coding pattern including a pluralityiofgarioques
shapes al ong the direction of novenent of the novable nenber, each unique
shape indicating a position of the novable nenber relative to the
stationary nenber, and a scanner on the other of the novable and
stationary nenbers detecting the unique shapes to determne the at |east
one kiMematlle codingipater ecopadingtd elairh 815, Wherehpfier @iditg: piitetd & Imfidmuhed ei n

each unj,que shape .has uni gue anpunt of conductive paterial deposited on
one ofW’tﬂ@en@J\}a{ﬁ?‘@"%ﬂﬂ?ﬂcgﬁ %QPV“&E%@F %Pet@g‘?“m' Reodyeindavies- of cl ai m 58
wher ei n each uni que shape has a sl opi ng edge. 60. The apparatus of claim57
wherein the_coding pattern is disposed on a renovable nmenber which is

mount €8 on TREOGRE PEifem AeCORtNgy| daimintf, sthereinathe cyding piters is iGtplenfenidtwiti eum

Y

prgd_u__ - SNMSLem . Compr c_i ng:——a-—fifst-devi-ce--having.-a--mwyi-ng pari and-a
on- o o ST Hhe AW RO d0ing Part oF ElealkBlfel Boged P Pt o ospforang

t he nderiemvi ng part, the coding pattern conprising rising and falling
edges that vary in length along a direction of novenent of the noving part
and corresponding to positions of the noving part; and a sensor that

det er $iT.nes Aa alspareinB fordetep e it b Shd i-Shi ) n edge

| engt hs. 43 0?‘/309/ 2006 62. The %{S)%g{reat us gg?o%%‘?ﬁ%@%@%%@ﬁ%rei n

sai d codi ngmMexatiemembyapd o seonpanmembercthe mapeie medberbeing haibleaelative to

det ergd Bfichafy bGIFRL | C measurabl e variable, the method conprising:

assigning a coding pattern to one of a noving part and anon-novi ng part of
,f;devi ce, arkeof thodiovgblpand smtiomoyrpreidern dhaving iangndindpdirtd iRgopdgesolifat vary
L, |

a directipon .of ement _of ,the novin art and
coi S8R Pt % BFoo e HBBRYRy oSt o e B o
when ndmberpascingninas shap® iriicatiansl polefi@r 6f (e RBvALIE niehib8IRIA1Ge 10 A8 WABh Ry

©vari abl bassd on a length of at | east one of the edges.
niember;, an

a scanner on the other of the movable and stationary members detecting the unique shapes to

deteriiiine the at least one kinematic measureable variable.

58.  The apparatus of claim 57 wherein each unique shape has a unique amount of conductive

material deposited on one of the movable and stationary members.
59.  The apparatus of claim 58 wherein each unique shape has a sloping edge.

‘)h 60. The apparatus of claim 57 wherein the coding pattern is disposed on a removable member

* which is mounted on the one of the movable and stationary members.

. 61. A petroleum production system, comprising;
a first device having a moving part and a non-moving part;
a coding pattern assigned to one of the moving part and the non-moving pait, the coding
pattern comprising rising and falling edges that vary in length along a direction of movement of the
- moving patt and corresponding to positions of the moving part; and
a sensor that c_ie_tc_rmines a kinematic meaéutable variable by distinguishing between edge
lengths. ' ' ' '
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6Gl. The apparatus according to claim 1, wherein said coding pattern comprises geometric shapes.

63. A method for determining a kinematic measurable variable, the method comprising:

cading pattern comprising rising and falling edges that vary in length along a direction of movement
ofthe moving part and corresponding to positions of the moving part;

scanning the coding pattern when the moving part moves; and

determining the kinematic measurable variable based on a length of at least one of the edges.

e




