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Zst -one kinematic neasurable variable, such as position, speeﬂ, %r %he

* Litke, particularly in devices for oil and natural gas producti® ,,S P 2006
'&)‘rrprisi ng a first device part which is novable in or through the device,

and whose ki nematic neasurable variable is to be determ ned, and a second.
devi ce part which is stationar el ati ' ' :
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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 throttge, or the
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devi ceimanitic fleaisuvablevarizbiest ati onary device part fromthe scale. A
further known possibility of determning the position is a potentioneter or
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Such transducers serve, for instance, to determine the pesition during displacement
of the movable device part relative to the stationary device part. With the

: _ displacement of the parts relative to one another, 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
emergency, for adding chemicals to the fransportation lines in a controlled way, or
the like, At_ény rate, exact knowledge of the relative position of movable device part

and stationary device part is required.

_ ‘8o far the position has e.g. béen determined by assigning a scale to é' spindle, a
 piston, or another movable device part, and by reading the corresponding position of
the movable device part reiative to the stationary device part from the scale. A-
further known possibility of determining the position is a potentiometer or linear
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_changed. e Finally a further possibility of determ ning the position.is.. ...

known where .jb like, are arranged as coding patterns-on a scale at the

same |inear distance. These- -- . ... »are sensed and counted to determ ne
_corresponding positions..lnstead.of a. linear arrangenent. of such slits, a

rotary disk is ‘already known with slits arranged at a constant distance in
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detectors, or t hfhl I,ke, and U}en count ed , These known transducers have the
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slits in an encoder disk, the corresponding subdivisions must be summed up in

addition to the scanning operation to obtain corresponding information on the
position. #urthermore, 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 {ransducer.

A further drawback is that e.g. upon failure of an electronic means of the transducer
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 o carry out the corresponding position determining operation once.

again.




obtain an absol ute coded position-location, wherein different di §p1 a%%pnsaﬂﬁﬂ
—-aft e-sht f-ted—-by—-oene—bit. The coded-bt+t—data—i-s,—For—exanpl e, arranged on— ...-.
- .sone. ki nd-of-.toothed rack and is-realized.by corresponding activation .____ .
zones. Different positions or displacenents are detected by scanning such
coding pattern. US 5.576 535 A discloses a position detection systemwth
-wo=pit.coding.by.two types of rrar_KLn@_ax.L.anged—Ln_a.. pseudo-arbitrary . ...
-way. The correspondi ng markings are provided.. -on a piston rod noveable
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claim1. . to the change in the.coding pattern in e direction,of
mvenemfﬁﬂammfbéﬁn@@ln%aﬂftsu%a arewp oan be@d-Bfdsi ti on-specific single
~ patterns the actual direction of the

. EP 0 247 805 A is directed to an apparatus for determining the position of a moveabie
mechanical element. A marking is provided on a piston rod; wherein such markings may

. comprise code elements as a unigue part of a pseudo#andor_n binary sequence. The
different code elements are optically readable,

US 5739 775 A is directed fo a digita! input and control device used for converting
absolute angular or linear mechanical positions to a digital output. A corresponding
encoder withwconductive and non-conductive rotor segments is scanned by a number of
contact elements. The different rotor segments are arranged in a sequence, such that a -
five-bit output code is'realized, which is said fo be a gray code sequence,




novenent can be detected in an easy way. It is known in which way :g@
codi ng -pattern’i s changing;=and it can therefore-be-detect-ed— agynﬁ

way by stanni ng-the —ecodi-ng-pattern i n whi ch-di recti-on..t he novenent  takes
pl ace. Moreover, since the corresponding single patterns of the coding
part are position-specific, it is eveng possible in a sinple way and upon
renewed start—after—atenporary failure of a. -corresponding electronic
means.,—ar._the like, of the transducer that the current relative position
is detected between first and second devicé part. At the nost the f‘rst

devi ce [pd thendfers tha ez;h}ie

single pattern can ESBeeg?oPﬁlb é%@ggbgatz%%%@gégﬁ%ﬁ%eheﬁﬁgetﬂ any

rate aancéamodlngmaﬁamuamhahbom thetdicktioaefias mavementaihgape of the range
nmovenent is not.. needed for determ ning the position again from said
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edges succeedi ng one ano In the ri sing
and falling edges constltute the position-specific structuring of the

conductlvi t ftern, thereb% permtting a definite determ nation of the
rel ati JdIs BMIWWFV%MW} pdeateres efhdaimdnni ng neans. Particularly in
correspondi ng devices for oil and natural gas production, such a mini rral
novement of the-first-device part for tHe-Tenewed.determ:nation.of..the -
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be~azrse 'rrrthi-s yvaay--- - the corresponding VI ces need. not -be noved
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possible in a simple way and upon renewed start after a temporary failure of a
corresponding 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
'positio_n of coding pattern and Scanning means.

Particularly in corresponding devices for gil and natural gas production, such a
minimal movement of the first device part for the renewed determination of the




i —ABvenent .

differently structured pattern. that

Is arranged in the direction of

Such a-—pattern- i-s-e-g-—+erred-by a conductive—etal— such-as————

—copper .or the like,-which .is. . .arranged.in a specific regi.on-having a.... . .

speci fic structure. The structure is here chosen such that it is-sheS§Ri2)(8

of. the respective position of the condgctivity pattern.

An exanpl e of such

¢ .different conductivity.patterns would. be different geonetrical - figures or. .

t he scannin

the like, which can be scanned accordinﬁLy
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direction of novenent, the corresponding edge rises are different in their
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patterns in which e.g. both the rising and the corresponding falling edges
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edges extend each at one side. To inprove the neasured. signal, it is
however of benefit when the ¢onductivity pattern i s iadé symetri.cal- 10 @
- -hor i zocebrdihg e the invieptidhy-thet singieqfatierne s fornitd fomempesitibaispdoifically: - - -
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suf fi ciapaingetion o fiseciiie tbyion natingreepedific sfructure. The structure is here

chosen such that it is specific of the respective position of the conductivity pattern.
An example of such different conductivity patterns would be different geometrical
fiéures, 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
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 their absolute
value. This applies by analogy to neighboring conductivity patterns iﬁ which e.g.
~ both the rising and the corresponding falling edges have different absolute values in
- the edge rise with }‘espect to the neighboring conductivity pattern and also with

~ respect to the edge rises of each conductivity pattern.
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are possi ble for formng the correspogdi ng conductivity patterns
i nstance, the conductivity pattern cotll d be detached froma netal foil and
t hen %ﬂpl ied to a corresponding pattern carrier. A sinple production can
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patterns in a faster scanni ng neans .may conprise a
si ngl e:tsﬁ:howemg @ tmrmﬁit wheﬁdbemxbndgct:why gditern isriradecdynspeitical togh e scanni ng
el enent s, e corres can. be sensed partly or also

B r{ ing.sin att er n
conpl e grl:g)q al F?Jﬁﬁeé‘l‘: 'l‘@&%b? ? nent. Thigaqses tet thecorrigspending pri nt ed
13 10 ¢ e;@@%\r:]ag%gths es'f'elafﬁe%‘@gi% }?orzgﬁ b:ﬁgn%%ffns gn(?t@uSEP 2,006 6

Scanni ng” neans  a S|ng pattern can prete aé5| ch that an
ext ensiherewith.t he scanni ng neans or the single scanning elenents in the
direction of novenent substantially corresponds to a length of each single
pattern of the coding pattern. As a result* a single pattern is also

pat  or B naT MY AR R TRV et hlS R e ende g i Phowt o

pI ur al edgesodt ith gidespaildiven® theiabevesnemibridd lforfdordaleplasanni ng el enent at
the sane tine. This increases the resolution in the detection of the

ki nemati ¢ measurabl e vari abl e and each single pattern can be reliably
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single rns an
made substantially symmetncal to a line perpendicular o the direction of movement.

This means that the conductivity patterns in the direction of movement are repetitive'
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 directly be produced by e_téhing, 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 patterns 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.

AMENDED SHE
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patter.n or that with the single scanning elements is a vernier scale which

" ig shorter by one respective elenent. For instance, if 10 singlg PpHFPer0ts
aree provided each codi ng pattern, 'the6 verni er scale of the single scanning
el ements may conprise nine single scanning elenents. The ten single

patterns have the sane | ength as the nine single scanning elenents, so -
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that tRHe sanfxiimgosi tion-specific bit pattern group is sensed by shifting
the scanning neans relative to the bit pattern by one single bit only, so
that the resolution is substantially defined by the width of the single

bi t agd t@gﬁsi ngl e scanni el epent, respectively. The coding pattern can
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scannisaognning elements. As a result, either the scale with the sihgle 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 are 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 si:anning
elements, so that e.g. the first single paﬁern is shifted by 1/10, the second by 2/10,
efc., 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
Sensing of the single pattern without a displacement of the scanning means relative
to 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 s:ansed 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 -

ner
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by recesses and/or elevations. This nmeans that single bits nmay differ from
“ome another by different depths of the recesses, heights of th&1 SEP 2008
. elevations, or the like. Recesses and7 elevations may also alternate, and
the recesses. may each have the sane depth and the el evations the sane
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in response %}9 the_corég ctivity of the corresponding detected regions,
each LRy the widty itd?ﬁﬁ'ég it apd therginglepeanning Bleraent, segpectiveli ngl e
patterns of different recesses and/or el evations because said el evations
and recesses nay al so have different inpacts on a coil supplied with a.c.
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redundant wa scanni ng_nmeans may be arranged, particularly 1n-direct

vi ci nilpyhe rﬁiuéhéatlsimg%@nlyotw ifferent featuies: grostatesrhae todba essigosd EES@ANV[\)h
~EP037 PGTLP. 03: . 06._8 . i ,
S b e R Al R

I n theneémss.tion can be detected by the corresponding other scanni ng neans.
Especially for the scanning of the whole range of novenent of the two
device parts, it is advantageous when the scanning neans are arranged in

direct Lcinjt canni ng neans, and codin terns are arranged between
the t %’é%h@l? %fatm Siges %@HBE&WP&q% q’fr‘?ﬁgp'ﬁt"?%ﬁmﬁé'@ Of fEIGFR| at i ve
movengatterh®ls thas iEdredfpind \€oding pattern is formed by recesses and/or

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 recesses.may each have the same depth and
the elevations the same height in this instance.

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

In regions with different conducti\.;ity, 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
- '_detec,ted regions, each of which forms a single pattern. This applies by analogy to
~ single patterns of different recesses and/or éievations because said elevations and
recesses may also have different impacts on a coil supplied with a.c. voltége.

To be able to determine the kinematic measurable variable in a redundant way, two
_scanning means may be arranged, particularly in direct vicinity in the direction of
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eval uajfitipRymeans, a corresponding electrical |ine may be passed fromthe
'scanni ng neans along a line }Panted 13 10 2003, D~SCPAMD: EP03704699 2
PCTEP 03 02078.1 '.l1 SE 2006 '9 along a circular path. For instance, upon

rot at ié%n f_the rmvar}bclce (ﬁevi ce part, the sjingle patterns can theh be

scannetF} MRS GNP Béﬁﬁ'p"@rﬁr?lﬁr een dias twedeyige partsira
nGoarre ' [ ; g J ssi.ble that the
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the sirectiongf movesnént ipshaight doaeppstiersl andPsambird deahs eWPsxteayh of the
singl e, patterns g_n the stationary device part. \Wen the coding pattern is

ar r anGENDR SYRIGHEABL. assigned rel ativeto the novable device part, the
coding pattern may conprise single patterns arranged along a circunference
of a disk. The single patterns, in turn, may be formed by regions of

di f f eQéher possibilities régerdivig dirddtiens of Movehfsitiat BhelithheXi@RBRRES gnd/ or
el evatlor}s .o&vthe | i ke. The correspondi ng single scanning elfenents of the
scan nFHBS Abtially gircylgdy extending d_zrectlon of movement. Ceding 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 along a coding pattern carrier which is fastened to a device part in
a particularly detachable manner. The coding pattern may be designed on the
corresponding coding pattern carrier in accordance with the respectively desired
resolution. A coding pattern can be replaced by a finer or coarser coding pattern
t_hanks to the possibili}y of exchanging the ¢oding pattern carrier.

To supply specifically the scanniqg means with electrical power and to transmit
corresponding signals of the scanning means to an associated evaluation means, a

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




LI ta: g

| A o s e boreig

wennt er ence sof | LHEHFER
operation nmay be -carried out essen tion perpendi?cm '%‘Ei)fé
‘ tge di'sk plane with a corresponding arrangenent of the coding patit it
scanni ng operation can e.g. be carrigd out in that the coding pattern
conprises single bits slotted in the disk as single patterns. It is also
possible to design the slits with a width increasing in radial direction.
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si ngl e_ bi ' ern. The nunber of the single scanning el enents
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‘bits of a coding pattern. This neans that preferab] ¥,,four si ngl e -scanni ng
el &rrerif¥henribe goging patiers ie aganged gr gblaashessigpadiglalive te dhp mevaliay .
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My  tRimiserie dfeRgisk ATis SiNgRIpAMANS, Indlrs tra&ay be foRAsd bedegiogalfs of the
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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 essentiallyina 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 adjustable. Thanks to the radial adjustment
a single scanning elemeﬁt can exactly be assigned to the region of the slit-shaped
single bit which in its extension in rotational direction corresponds to the
COrresponding extension of the sing!escarining element.

Depending on the respective requirement, a corresponding coding paitern may
comprise a corresponding number of single bits, For instance, the coding of the
position can take place by way of 4, 5, 6, 7 or mare singie bits per coding pattern.
The number of the single scanning elements of the scanning means defines thé |
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coding pattern.

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

movement of the scanning means and/or at feast a number of single scannmg
elements.

To improve the resolution in the measurement of the kinematic measurable venable
the transducer-may comprise a companng means for comparing the initial measured-
signal information with current measured-signal information. The corresponding
current measured-signal information can be used by way of comparison with the
initial measured-signal information for determining- exactly to which region of the

initial measured-signal information the eurrent measured-signal information

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 patierns. 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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after failure of the electronic means, directly permits the determination of the

carrespending 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 last current measured-signal information

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

information.

‘To enhance the resclution of the determination of the kinematic measurable variable
in a simple way, scanning means and/or coding patierns 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 connection 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 determining the kinematic measurable

-variable.
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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 be detected by corresponding single scanning elements. OFf course, it is

also possmle to determine other kinematic measurable variables in addition to the

position, e.g. speed and acceleration. Appropnate electncal means for dlfferenttatmg

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

To sense ;he different conductivity patterns of the coding pattern with the help of a
corresponding scanning means in an éasy and fast way and to be able to detect the
- corrgsponding kinematic measurable variable, such as position, speed, or the like,
-the scanning means may comprise é number of coils 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
. ana!pgy with the conductivity pattern by etching, or the like, directly, e.g., on the

e
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e.g. o r hged at one sjde. To obtain a reliable nmeasurenent signal
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relatiye to id carriers., Jn this instance, the two scanner carriers can
be deslrﬁr%s‘fstge E‘é aéféﬁaﬁétf@(fofm&ﬁ* EBWH'STG GPHlebut aipa the prprdydems povarag ur ement
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det er thati thg conductars &pmwvering theeiteire armrredrabbethvalifsRsof the i S however
al so possible that the scanagy carrier is substantially designed as a

car r i §CRRST CHINIER 2pg FPPAGCISARYLNE SgaRRRy GaIFiET & ther eril whishde eiganiyer ef r om
the ceptrdled RickreSsifdsl NY designed as an el ectrical connection section and
the carri & arms conprising scanning el enents and conducti-6rs and bei ng

adapted to be arranged at both sides relative to the pattern carrier. Such

h-a ch[Eiggr, foil. can be produced easily as a scanner carrier, and sinilar
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transduger in this connection, an extension o
reatized by the measure 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 signais of the single scanning elements
must here be combined with one another to scan the corresponding patte_rn carrier at
both sidt_es for determining the corresponding kinematic measurable variable.

It is however also possible that the scanner carrier is substantially designed asa
carrier foil with central piece and two carrier arms projecting therefrorﬁ, the central

- piece being designed as an electrica! cénnection section and the carrier arms
comprising scanning elements and conductors and being adapted to be arranged at
both sides relative td the pattern carrier. Such-a carrier foil can be produced easi!y-

_ 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.
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measur abl e variable in a fast way, the sc: ‘an each single
copattern-of- the coding pattern.singly.and successively. Depending on the

s PR BB BY TSR el e TRion! o arnaliote S GOBMInGES

group, petterns$.el th@éﬂﬁf@@@f@ﬂj‘bﬂﬁd@é{ﬁﬁ@gj?@ﬂtéﬁﬁﬁsﬁﬁg‘%é d for this nunber of

single patterns, whereby the scanning € Si attern group is
achi eved. ‘ ‘

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 direé:tion of movement, the edge |
pertaining to one or two single:patte_rns made from a conductive material. Said single

| patterns form in particular a conductivity pattern which has a position-specific
structuring on account 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 measurabie 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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means being arranged on the respectively other object. It is also possible

to proyide both single patterns and scanni ng neans on both objects,
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hi ghebeﬂ'fgcﬂrrrgﬁé’e& Qﬁ Thd peespre% lgelgi?to'tﬁenr c%j(ect. 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 gasy way.

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

consists of differently electrically conductive single patterns.

.ln yet another embodiment the single patterns may differ in their magnetic
- properties. '

It is not necessary to code a positioned-based single pattem'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.




the single patterns. This corresponding resolution is related with the
“resolution of the correspendi ngneasuied-signal  imformation. TF said
Tresofution. i scorrespopdt sngly hi gh; o ar - measurenment —anmd—eval-uati on of the —
current. measuredwsi gnaUnformation can e.g. be carried out in ge FP onee
substantially analog formor at |east f6rra: quasi analog form "Tﬁi §
i constderapty entances 't he resol uti on by-the—stngtepatterm - Furt hernore,
—the-invention relates to0.a corresponding coding pattern according.to claim__
45, specifically for determ ning a kinemati c neasurabl e variable, for

- i nst anq® iniSrovaahe résdlitich tBeRAsadiremerk Bﬁr@ﬁhemaﬁét\iawa«mé%?bh@ggapa
plurality of single patterns, wherein each single pattern i's for rom

an i n peeansuiayrcosipare cuggnt neasuretdreignad infartneationl ofdherscangigg wsnsar e
—rising_ apdlor falling in its direction of _ extension corresponding to the .

i 'r‘ect'i%&"@\e ﬁ?fgvge'%%’% red-sigrg! ﬁ?f@@g'%fqnq?é‘?rﬁ“ﬁw&&[a %r-'&?%% 8ht -of ———---
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di f f er etaticsnianglobjgehtar theseby bardedasiedwith highehascuracy ¢han tme rédwsiuticy ey

ri ses of one and/or ngjghboring single patterns may have di fferent absol ute
val ues e giole paerns ﬂi@ GoTEsy REINg resdion i doletRd wggdhairﬂgo%qtlﬁgw& the -

patter e =Y - ' : ey I : : t he same
I o o oepPEn ARG M e s IirRRRNA. BeoicTxEBEoRTe cETBSPdBYARR i oc ihe
si ngl ehijgp, taemeasimensers ianpl evahastiort bitheaiuresib anstisuged-sitirzd infatmation oaay. be_ . .
formed onTapattern carrier extending substantially-in the direction of

ROMVE se.g. bepparpied put Inpa spbstaplialy-angiog formor@t dersting quasi enaing forsgp ﬁo-o-a-
17 ' ' | tt t
of ¢ netareansideraBRTEHBNCER e reufigh BRI BGpBlBRY ° 74 pattern i s

produced on the pattern carrier by etching, or the |ike. Correspondi ng

manuf act uri ng net hods are e.g. also . . :
Furthermore, the invention relates to a corresponding coding pattern according to

claim 45, specifically for determining a kinematic measurable variable, for instance
for determining the position, the coding pattern comprising a plurality of single
‘patierns, wherein each single pattérn is formed from an in particular electrically

. conductive material with edges that are rising and/or falling in its direction of
extensibn.corresponding to the direction of movement of one device part mentioned
above. On-account of the edges that have different lengths and are rising or falling in
different ways, one obtains the position-specific structuré.

To distinguish different single patterns in an easy way In this connection, the edge
rises of one and/or neighboring single patterns may have different absolute values.

For simplifying the generétion of the corresponding single patterns, the heights or
amplitudes of all éingle patterns may be the same in a directioh 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




Phinteek13:40-2003] d: LT o o
ancodl ng palttelrjrc1t g;ﬁ :ilnsgrlbgt 53(—:—%%%?”% ﬂ elrgn?r:mg?ssgﬁhgg%i? @%ﬁ %%785

, kinematic nmeasurable variable. For instance, it can clearly nark1sggp|ﬁmm
pesitions along an object, each corresponding single pattern having
‘assigned thereto a "specific positioRs region along-the object. Thanks to
this positional aSS|gnnent a definite encoding of such a positionis

carri e'gl 93 aL.{. o that it can be used for the assignnment of
a furth& %‘EP c hetge@?{@tlgmggme I ERARSEWIng ‘@’ﬁgl&‘tﬁaﬂﬁﬁ@ﬁ Agd thag okthe Furt her

f By sh b ted
That sevaraC i pRREKD S8 SRASIRL TR T palion i oo oY e dBBrer -

t he s&ﬁf@@éb}l@t@mﬂ@rqtbaﬂmerﬁerrasmnrtﬂlﬁg mufadIeAnPihethddd 4L g. also
charag} r| S{I c fgature nstance, a different col or of the successi ve

codi n§MOWILIY &opauciars ip U@tﬁd&f@'&'ﬁt%% inrinted cireuibhoands. anot her enbodi nent ,
the single patterns of a coding pattern mght e.g. be distinguished by
di fferent corporeal features whereas the single patterns of a further

codi ngysit a eoding patterdicehaisebg used i hﬂlﬁereﬁpﬂéyﬁﬂ Jatbdinidtghl Magneti c
i n anqQt her .det ect aple characteristic feature.™ Likew se,

propetties
t her e ﬂ@c B@§§Pfﬁ e f’?”@lﬂﬁt Fauibsianse, it gapnlearhrary spedific positinged one

f h oth b h
?eéﬁ{a“?on oA, Suth Shtefoniile SE0B Ay PR EhRIc e R Snry. one -

codi ngppamc@asntloﬂapoegorb ieldrigythefobjedt CThamksob AR pdaitidnal a§% d—ﬁaét erns
relati,v 0 one another is the gapwise registration of

pat t eFFENISFNCOdinaLf syish A Rasition ﬁr@ﬁﬂeépuéai the samestimef soithat it camibe codi ng
atte r: i ng.th | e patterns as to |
Phei roped ot ine R fiieblio o@iﬁ%&ﬂﬁimﬁ%ﬂﬁemm@m have
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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 a further
characteristic feature. For instance, a different color of the successive coding
patterns couid be a distinctive criterion. In another embodiment, the single patterns
of a coding pattern might e.g. be distinguished by different corporeal 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
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 patiern. 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 _i_nstance, each single pattern might have assigned thereto specific
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pattern ¢ be conposed of different nunbers
Varin

reflectivity, different electrical conductivity, different naghdffc

LY,
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properties, different color, etc. Thejgorresponding features or states can

be scanned by a correspondi ng scanning nmeans and then converted by an
evaluatronpgfans into a correspondi ng ki nemati c nmeasurable variable. The

si ngl e VEHEPIS RSB AT Silgtehel 2 BAAN @ﬁﬁ’éﬂtﬁi bedyawith éhe kinemasie vatiaile pr ent

| el I
ar s angohe Bpap oF Baftel bRy REpHGE TR Uarer il ERbmp il Siah skl Brlltrhy "be
assi gne:d stalee arheleivatidres/sucbees) difonent reflasivisy, | diiereht Bidctriiddie singl e
pattern Thi s I%»ns t hat the assr’gnrrent in both directions is so clear

t hat e?ﬁegtl“if“’ﬂﬁe naaangtigerepedios; difesentsolarcates Thgl@rrqsaonémg group

and ex ned to. each deci value
The "si ng te pat't ééfr?gg;lra gub%gécéa?fen%g%f %%thgﬁéﬁgagﬁ??ﬂ?mﬂr{“ﬁﬁﬁﬂﬁﬂ Msuch a
codi ngcorﬁvért&zi sy aolevahatibAmiedrss ﬁ:t@b%tﬁésﬁ:bﬁ@*r@ l@r@ér’hﬁf é‘meﬁ%ﬁratﬂ@d' ng q

of single patterns, sai

nunber ding, inter alia, on the type of coding of the coding pattern
and the nunber Qf .the features or states that are possible for a single
pattern. In one " enbodiment, the single pattern has 2" srngle bits with n

as t heThasingd paueﬁmrfomﬁgrthe ToBMFpdtdrh d%rbééﬁﬂhﬁetﬁ’fﬁ bffeRerst! For

i nstance, when n = 4, 16 single patterns are used d single pattern
groups depending Ogﬂhg T%C}Lﬂm%ﬂtﬁsAélﬂear, cicute araddo Belu@larram@emm igroup is
possi 2% ar ned by displacenent by only one single bit fromthe

respe y preceding or succeeding single pattern group, 16 single
pattern groups are obtained in this way. Like in"a binary system a
decimal value of 0 to 15 can clearly be assigned to each single pattern
gr oup, It isoknaven thed aoﬂsfaimabvalugaantoleﬂrlwbé sesigh8d to eaoh tsindle Pattdf{Broup :

cd?rslstmg ot brt—hke srngfe 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 patiern group is éssigned to each decimal
value. The single pattern groups are coded in analog form.

An example of such a coding of the single pattern is a binary single pattern. The
coding pattern can be composed of different numbers of single patierns, said
number de'pénding, inter alia, on the type of coding of the coding pattern and the
number of the fealures or states that are possible for a single pattern. In one
embodiment, the single pattern has 2" single bits with n as the natural number and n
- single bits per single pattern group. For instance, when n = 4, 16 éingie patterns are .
used, and single pattern groups of four single patterns ea’t:h. 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 0 to 15 can
clearly be assigned to each single pattern group, so that 16 different position values
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" detected. Advantageous embodi nents of the present invention will now be
- explained in nore detail with refereqtgce to the figures which are attached

to the drawi ng, and of which Fig. |I Is a longitudinal section through a
device with a transducer; Fig .2 is a longitudinal section, by analogy wth.
Fig. 17 &’Prﬁcér‘g'@adgﬁ%aﬁ%&@%ﬁé}ﬁeﬂpﬁtat&dﬁb&ﬁgw&%’me@@-.Pf@!ficm ¥ellBRgi t udi nal
SeCti 0ub it &upRiBnt BEhSn (Y LG Loh ofLo SRR, Of a fransducer

Fig. 4 shows a fourth enbodi ne a transducer; is a view show ng
a detail "X' of Fig. 3 without a redundant type of the transducer; Fig. 6
further enbodi nents of a transducer in connection with an

h
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is a side view of the enbodi nents according to Fig. 8; 1'9 AVENDED SHED 01

10 20% Pr+ned X13 10 2&3; #E_SCPAND, EP03704699' 2 t PCT. EP 03. 0207$: -1
SEP 2008 30 Fi ¢S alengifudisabseclioatpraughra deviee wéthta traasdigcasat t er ns f or
determ ning the position in an enbodi ment of the transducer;

Fig. 2 is a longitudinal section, by analogy with Fig. 1, with a second
embodiment of a transducer; '

Fig. 3 is a longitudinal section through a further device with a third
embodiment of a transducei‘; :

Fig. 4 shows a fourth embodiment of a transducer:
Fig. 5 Is a view showing a detail “X” of Fig. 3 without a redundant type of the
transducer;
.Fig. 6 -shows two further embodiments of a transducer in connection with an
encoder disk: '
Fig. 7 shows two further embodiments of the transducer in connection with a

slotted én_codér disk;

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

- Fig. g is a side view of the embodiments according to Fig. 8;
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el'ement” "of & “scanni ng neans; Fi g TP Shews ta sket ¢

, scanni ng means and coding patterns-- Fig. 13 gives a further exanple of a

cadi ng pattern with five binary single patterns.in one single-pht3El 2006
group; Fig. 14 shows a serially arranggd coding pattern according to Fig.
13; Fig. 15 is a top view on a coding pattern accordi ng to the i nvention
wi.th differently structured conductivity patterns as single patterns; Fig.
16 is a top view on a scanning neans according to the invention assigned
to the medighg pa / ed view
show n?gz; det ai | bh@& %"%ﬂ{gﬁ v dﬁf%rghgi%ﬁngﬁaﬁ%@ssfg}ég?@@ ’{'Bﬁt Few on a
pattern carrier ﬁOSMmmhbmtmainpenteﬂhebﬂm\sﬁebeﬁV\D scanner carriers
according to one enbodinent of the invention; Flg 19 is a basic

dllustration of the assignnent of conductivity, patterns according to Fig.

2605 Phitoe-. o 1 B an0ge RRLER G Ridlsatglih ssfend BlasBis07s 1 Seb 2000

21 Fig. 20 is asdavping element af Buckhalngafbask: ment of -a-scanner carrier with

singl e scanning coils according to the invention; and Fig. 21. is a sketch

~for illustrating the signals of the various si ngle scanning elenments or

CraN s

crenni e 1| o 564 G 18 S g ek ek SRl Bhrg s o

enbodi nrent of a transducer 1 according to the invention. The

Fig. 13 gives a further example of a coding pattern with five binary single
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 patterns as single patterns;

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

Fig. 17 is an enlarged view showing a detail "X” of Fig. 16;

Fig. 18 | is a perspective top view on a pattern carrier displaceably supported
between two scanner carriers according to one embodiment of the
lnvention

Fig. 18 s a basic illustration of the assignment of conductivity patterns

according to Fig. 15 and single scanning element according to Fig.
16; '
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PrelediiB-20e200% | ses a pi ston 24 WDESCRENMIDOE pushedERE70hacs 6V IBBHELGH AonTs.
h’bﬁg ing 43 “as a novabl e first “G&GitE"part* 3. Fbusfngzggsgwgtéh pa 5?@%&?2078
. part nmounted thereon forns a stationary second device part 4. ;I'hle 6] tzggg
24 is displaceably supported within the housing 43. The housing C(%ffi S
an inlet 44 and an outlet 45 for a messurized fluid. When pressurized
fluid is supplied to the inlet 44, the piston is displaced in the
direction of novenment 5 to the right in Fig. 1. The novenent is here
carried out in the longitudinal direction 14-of the device 2. At its free
end 42Fig @0 oper igta fup Hew Ve furthdr&mBotiMeht st 48BAnENIfBer @itl! OW out
preventer, a throttle, or_ other means for oil and natural gas production,
the piston 24 sngssenpingeiiiscacarding tethe inkentiemisand n its section
arranged i n housing 43, the piston 24 has an inner bore 23 with a
,corresponding inner wall 22. A scanner carrier 28 is inserted i.nto said
i nner fbigr @1, 23. ghesietefer il etiating the 3 i i EERSIHEON
relati vg to the inner bore 23. dt"?%ethéggﬁief%rer\{%@%)é!@?gﬁéﬁﬁ%pom one and
60 of the housi rejem@nisonrstannmtoilaactardingito £6g.ith 14 of the device 2. A
line bore 30 within the scanner carrier 28 communicates with s |ine passage
46 at an end facing the-housing end 60 for laying electrical connection

i nes K48. 1 lshe I i ' HaTale ; X" >, 0. "ro
2003 Ve Pt eg s oA 2 O8vibe er S B e e 7ol
SEP 2@wedactionswiih fingt emwbadingerdof angersdater hactoriing talthainoéntidie Tranner
carri 8 gand _an. eval.uati nd control neans of the transducer |

arr angf&{?‘i&eﬂ&P@Pﬂ” 'PSﬁ]atFHg'OBe’S‘\nwEfC%. can e ppghed ouiel 2 syindsicabheusiog 4t i on
means z2la &fveh | : | di spl ay
means 41 and, blc?p?%éﬁgﬁlegmﬁ u@ﬁ\%@sﬁﬁ@gﬁ@ﬁ%g&é@%ﬂéﬁ%@@%@%@ rises a
nunbeforons gistafianary secontydevieeparis4. S hespiston 20 isdigplateallistipparedar r anged

directly.next. to .one arH_)lt her jn the | ongitudinal direction ;,.s.
within the housing 43. The housing comprises an iniet 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 F ig. 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 throttle, or other means for oil and natural gas production, the piston 24

is movably connected thereto.

At leastinits seétion arranged in housing 43, the piston 24 has an inner bore 23 with
a corresponding innér wall 22. A scanner carrier 28 is inserted into said inher 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 scanne'r carrier 28
communicates with a line passage 46 at an end facing the housing end 60 for laying
electrical connection lines 29 through line passage 48 and line bore 30 between a
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gf'esertts-'9-are fornmed by coil s« g
ei ght single scanning elements 9 are provided. Directly

“sganning means 8, an end plug 32 is nounted on the front end 31-df SEfe 2008

line bore 30. A coding pattern whi chg?z conposed of a nunber- of single .
patterns 7, see also Fig. 15, is fo d or arranged al ong the inner wall
22. The scanning neans 8 with its single scanning elenments 9 can be

assi gneEPNG MeaascE arraaged at et frea end23ugf the scaweer cardep28eod & is pushed

to the_,right. Si .0, Fi g. e bit pattern 6 also ves n .

corr es%\(l)ér{glgé]@é‘gg CPE‘FQW\?E%? 8Ir M?e“%%séﬁ‘r?ﬁﬁg W@%ﬁ?ﬁf@m hfn&e‘é'lsﬁez'i n -
Fig. 1. As a result, the scanni.ng neans 8 scans the various pattern groups
7 and the relative Eosition bet ween scanni ng neans 8 and coding pattern 6

can belnddget theiconire evalvaiivramgass &1 adreprisati & goppatiag means 38, a

corres | Qsition-specific attern.gr ..and the di splacenent path
of theQEB'Ség%%ES#%QH@P%ydﬂ?aQﬁ4f@Pfjr gﬁq?w?qm%.mq’a%n be det ect ed
accordingly. As for the enbodi nent shown in Fig. 1, it should be noted that
the pattern groups conprise regions of different conductivity. It should
once al® scanning meknshAtormpisesia neimisrof sirgieisognrihg eerheMtsi % deerakg by an
el ect ry. coil 19 "-' 17d< s 4e 22 ~ s X01 10 200Q Printed 13

To-50 06 Rkt apenasbiEediiamia e ntgd n Ine fongkcnsdreption; g o
shows 146f | ' | C : Th Lally
i 1 ore) SRS ez i foiystrated SRz, PGl Raring Plemeras ¥iniel ¥
on a gamed by cails 1€ se@ thefulloWingsfiguresea teidl bbeighe siighs stariingy nmeans of a

stud 47. Th,gsé)attern, air .er 25 exttgnds in a direction coaxial to the
i nner NS ge PH%"CE% direchly next Q-thescANgingMeans 8, g endslve &2 iset ween

pat t einibiiRed ofi'thd FroHl @nd Be6f 1H8!ihedor8fagt Ne 1 nner bore 23. At

A coding pattern which is‘composed of a number of single patterns 7, see 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 corresponding way relative to the scanning means 8 to the right side in Fig. 1.

As aresult, the scanning means 8 scans the various pattern 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 corresponding position-specific

patte'rn groups, and the displacement path of the piéton 24 to the right or left side in
«Fig. 1 can be detected accordingly.

. As for the embodiment shown in Fig. 1, it should 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,
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1. The.scanning neans 21 is of a redundant type. Each of the two csgig 2%5
V s

. L
"means 8, 21 conprises six single scanning elements 9. The scanneT 's

26°is connected at its end opposite 4fie scanning neans 8, 11, by anal ogy

with Fig. 1, to the housing end 20 as  a stationary second device. part 4.

Such ap.inverse arrangengnt of scanning neans 8 and coding pattern 6 is
Bigki%e v

also p Vit g dgviee £0fie 1 wite .rtmdyéembrwia@ssemraﬂg_aﬁﬁmri ses
[ : 15 .and . .el.evatjons 16. I S. means
That t Ra el S e Pl e Sy R s SR PR sy sariet
r ecess2§ whichlisseminecterRstherpisfon\at %pm@@ FARH AT ?hé'déﬂle?r} Bhfrie} 3507 @
nunber of single bits 13. Corresponding el ectrical lines 29 for feeding the
scanni ??g(EHé%Hsasi irgetion coaxial fodine ineerhbenerihgf therpistop@dd :ﬂng:a?_ngn sllﬁven 1 lhe_ |
' ' ' uni t e al so, Fi are |ai
al ong. 2otk Fisehed AR balthlh SRk 25 AN iluiwal 2207 e ri? PBET 28Rt ¢ he
housi ris feeel ehfl. 2 Atsaihbidept BMPrishS tw6 Aiveefly ﬁé@@g@iﬁﬁétsﬁgﬁwg?ﬁe%sbsf e 62

t hrou ich the electrical lines 29 are ‘gui d ! I Pection of line
passag 1-\%}@. SEaIng Mmasoasd i ideatival wilbrthat aceordingrtodtig.oh Thie scammieyi ce 2

! . y.ndl.e 6 able first devige. part 3. The
ot ar yiea 1 18 bE Bk eIl e AR BB WS sRabinBimpes BcrT Fomarisener ways:
and saivsmoloseatinifg eferiéhe®, Tholdiabhbt Sleelt 26i8ohhkSieae A3 N carr i er
25 is inserted into the rotary spindle 63. T I's carrrer, 1n 01 10 2003
114. 1 °gesiiRthesaeeming Snaa 806!, HyDERSYY ANDFig)1,08 T 6988InEGEP203s02078
-1 SER &gggna&‘lsecond device part 4. Such an inverse arrangement of scanning means

8 and coding pattern 6 is also possible according to the invention.

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
determining corresponding signals in the direction of the control and evaluation unit
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 inc!udes a bore

B2 through which the electrical lines 29 are guided in the direction of Iihe 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 pattern carrier 25 is inserted into the rotary spindle 63. This carrier, in
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sganner carrier 28 as part of a stationary second device part &
into the pattern carrier 25. At it52|f4ree end 31, the scanner carrier 28
conpri ses a scanni ng rreans 8. By analogy with the two preceding exanpl es,

t he sc nni ng _neans is ﬁre %ﬁfé a nunber of coils 19 as single scanning
el emen %"90%8@5%? 5‘%9'@?99@“ Jecgsges g and/on elevalinns 30 thatfei@® whi ch a nunber

of ele [
o thi neYresnding E3dind iterde! $G0 phfefiftaingl 25 108afRtarle foudiigPUAATRES . ¢
9, theﬂﬂaammmnme&ﬁim&heZBEBBOBetnmﬁdn@Qt6.hOUSlng 48. A pressure- resistant

mul ti pl e cabl e passage 40 t hrough which the corresponding el ectrical |ines
29 are passed is arranged wthin said housing. It should be not'ed that. the
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corres ondlnq scanni ng neans 8 conprises four single anni ng el enents 9
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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 différ essentially in that in Fig. 4
the bit pattern carrier 25 is the movable first device part or has said part assigned to

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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thvese are only obtained relative to the recesses 15 and that iff
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-beyond an i nner surface 64. However, the elevations 16 can also be forned
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coding pattern 6 in the enbodi nents t he transducer n
Fi gs. @ ehfained enjyrelativato said dlewationsna of ae dimde in tHaiAnsi §@gcscanni ng
el ements 9 according to Figs. 4 and 5 could also be forned by el ectrical
coils 19, see also Fig. 16, and a coding pattern 6 according to Fig. 15

can benwsstensidn #1ePiretnyleldbanfR] SBARARC 6T tnufectthl SiGerOgFS r0U!

transmt different signalS to the outside thg of a
r ecessessengglly defined by adengths5 bha siigle bity! 3 decomingiptiesinge érﬂﬁ‘ﬁ?%cedi ng
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or Si % éalc &{n%rbén S|60n t|\_/Ivlt cpe control and eval uation unit gee al so
Fig. l? P ern 6 in the embodiments of the transducer 1 as illustrated in Figs. 4

and 5.

Instead of the light-emitting diodes, the single scénning elements 9 according to
* Figs. 4 and 5 could also be formed by electncal coils 19, see also Fig. 16, and a
coding pattern 6 according to Fig. 15 can be used. if supphed with a corresponding

a.c. voltage, these would transmit different signals to the outside, dependmg on the
scanmng of a recess or of an elevation. '

As has already been explained in the preceding embodiments, regions of different
. conducti\nty, see Fig. 15, different reflectivity, or the like, could 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 to a source of voltage for the supply of or signal transmission with
the control and evaluation unit 61 (see also Fig. 1), |

n-wm e _;‘ mn”l-.
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, these enbodi nents the novable first device part 3 carries out ‘2t @t |200&al

or- screw noti on whereas the stationary second device part 4 extends at
| east in part along the circunferencegf the first device. part 4.
Correspondi ng arrangenents are al so possible with pattern 6 and scanni ng
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corresmeadsrmaéudrdp@ttbwgl & arld'¢sl ength of single patterns formng the
coding pattern 6 follows accordingly fromthe extension of the scanning

means 8 in circunferenti al dlrectlon or along the circular path 33 of the
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and C%?QIIBI ?’{as correspondi ng. position-specific single patterns, in t he
form P %\‘ttern groups. What is also applicable to these enmbodiments is

that nei ghbor| ng bit pattern groups d| ffer fromone another by one single
bit 13 each.
In Fig. 6, a disk 35 as a movable first dewce part 3, or as a disk that is motion-

connected 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
scannjng 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 hit.

While the direction of movement 5 in Figs. 1-5 is straight, it is circular or helical in
Figs. 610 S.

In these embodiments, too, the coding pattern changes afoﬁg the circumference 34
of the disk 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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35, sodtdmag)the corresponding bit patterns 6 are for rred by region 17 with

openi ngs and/or regions 18 without openings. The scanni ng neans 8 which
are again fornmed by light-emtting diodes or electrical coils 19 are

novabl g ; i can
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al so found in the enbodi nent according to Fig h bit-pattern

. 9, eac
group diregtigmpWiengmaler seamgne ementfé? e ¢ Er §3$¢1§ %ﬁ:@aﬂ g?éh‘f?q s a side

ot “tnerasialy BERE L FRlihae 15 ik oo} SRl FBEMD o SrBle BT, e ccen in this
side. view It should additionally be noted that the disk 35 according to

Figs. 8 and 9 conprises
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 circumference 34. The single
scanning elements 9 scan the different regions 17, 1.9 and thus the single bits 13. in
accordance with the number of the single scanning elements 9, a four-bit coding is
aiso found in the embodiment according to Figs. 8 and 9, each bit-pattern group 7 .

. comprising four single bits 13 in this instance.

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. ) .

It should additionally be noted that the disk 35 according to Figs. 8 and 9 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.

-




‘RrintedHiapEcE008i ch i s connected tpEaE@ARID Shaft SRR IR PETIRS onme
“Whi'eh "W th™=i'ts outside forms thg%gﬁﬁﬁ%rence 34%@% :%%g%ﬁop lgsﬁgoégrgga
.9 projects fromsaid disk base. The corresponding regions 17, 28 &€ 9105
formed al ong the annular flange. 27, ,01 t 10 2Q03 ~h Panted 13 10 2003:
DESC ANI D 1=P0. 3 04699. 2 PGTEP 03,0208 | EP 2QQ 6 28 In connection with
Figs. 6 to 9, it should once again be noted that it is also possible that
t he correspondi ng disks are stationary and that the scanning neans nove
around the disks 34 in circular or helical fashion. Fig. 10 depicts a.
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2. However, it is possible that the scanning neans 8 is novable and the
coding pattern 6 is stationary. The coding pattern 6 is formed on the inner
val | 2Figf16 tepictsre fourdsiecaing vf & egireepondifig cbiirgf pattdrh @ ertorrdapt i vity.
For exanﬁlcqe tlge regi ons 17 are conductive and the regions 18 are

non- co | §@bogm iTfGaNRAUCEF A 6 conprises a nunber of bit pattern
groups 7 which can be scanned in syccessive:-order through the relative
nmovenent of the scanning nmeans 8 ‘and the coding pattern 6. In the initial
posi ti dhedfanstbeerst @bnipnigestizanmodablel first devite paltes, GPdihith 88ddrRllybnigs | S
shown |n Fig. 10, a bit pattern group 17 is scanned that is for%ed of a
conduc{hw pmeans Srigshewn. Jhetseanningr maany icioserted injo fapinner hgtee bi t s
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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 conductive and the
regions 18 are non-conductive. The coding pattern 6 comprises a number of bit

pattern groups 7 which can be scanned in successive order through the relative
movement of the scanning means 8 and thé 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
‘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 12 which is
defined by a-corresponding extension 11 of the single scanning elements 9. This
means that the region 17 which ié scanned in F ig. 10 as the first bit patiern 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 cofresponding

‘extension of the bit pattern group 7 or the conductive region 17.
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nuner isgapngalue of 0 to 15 can be assigned to each of the bit pattern
groups 7. I ndependently of the sequence of the decimal nunerical val ues
a speC|f|c positional value 53.is assigned to each of the successively
oups 7. The positional values 53 are here in ordered

t
;‘5 g??nn?&H ﬁhﬁﬁqq T ﬁCQFgrgréﬂ dithe diffesentevitpettensirpued 7tis ddvhrtimdo obtain nore
t Fi 3 and 14 bit
Podi noeRdentddInis e detimdl nihrBAl vaide bA e HinEes valies & it conat  due o
the showasptirsicogesporiting eblume aki 6&a¥r@d IhiL e'éﬂs’l’ﬁ& %Qﬁeﬁ%;t ates or

f eat ures. fcir each single bit as used tfor a coding in't trated
enbodFREME! numerics! valse s teg1 5 can be assigned to each of the bit pattern groups

7. Independently of the sequence of the decimal numerical values 52, a specific
positional vaiue 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, afive-bit coding (see Figs. 13 and 14), a six-bit
coding, a seven-bit coding, efc. may e.g. be used. It is known that due to the
correspondipg number of the bits for g coding and the two states or features for each
single bit as used for a coding in the illustrated embodiment, the corresponding
positional values are obtained as 2 DW8, where DWB is the data word wrdth which

| includes, for instance, 4 bits, 5 brts 6 bits, etc. The data word width is here |dentrcal
with a bit pattem 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 carrred outina correspondmgiy
different way.
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Hewever, it is also possible that each single bit may have 3 diffegEpt
states or characteristics, so that t30e coding operation nay be carried out
in a correspondingly different way. ' ~01~=ri 02003 Panted 13
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si ngl ewigiftanni ng el enent 9 and conducti ve/ nonconductive regions 17, 18 as
the coding pattern 6. This information is obtained when the bit pattern 6
IS scanned by the corresponding scanning neans 8 or by a single scanning
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dur i n@8 for an elecirical coil 19 is shown on the ordinate, This means that the curve of the
measured signal information 37 is evaiuated in an analog or quasi analog form in the
region of the signal voltage 58. This yields a very exact curve or profile of the
measured signal information 37 in dependence upon the path 59.

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

~ information stored. When the two types of measured signal information are then

pompared, 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 rheasuréd 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 possibie to determine the position
accurately at the bit level, but it is also passible 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 carrier 25, Electricgl 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 deﬁnirig 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 totel data word width 55 or extension 10 of the scanning means 8
follows from the number of the single scanning elements.

| In this instance, the resoiution follows as the guotient of an analog bit resolution, see
reference numeral 54 in Fig. 11, and the mechanical bit width 58. The analog bit
| re_solutior} is e.g. indicated in step per bit and the mechanical bit width in mm per bit.
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the transducer 1 fol | ows fromthe product of nechanical bit width 56 and
t he max nunber of the ssi bl e positions 54 reduced by one (see Fig.
10) . Tﬁégﬁﬁiaél’en@aa? R Rt 55) EatSﬁaﬂae%by Henpearning meansdoliows egserdimily f ol | ows
essentfrahl the ddcphn hid h t he, measur enent path and
the extensionl 0 ofﬁ taﬁgéqgggirﬁﬁﬁgmgérﬁﬁe%%@ﬂgh Pﬁ% %ﬂﬁ&mﬁqr@@% ‘B&hé region,
17 (sexcameng mganst&l f in Fig. 12) follows also from said extension 10 or

sensor |ength 57 of the scanning nmeans ‘8. Figs. 13 and 14 show a further
coding pattern 6 with correspondi ng individual patterns in the formof bit
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7 comsaid extenision $0 ugisenbort length 5 of ihe s%hﬁﬁ!r@ rh@hh@fs” in this connection.
The different single patterns, in turn, follow fromthe displacenent by one

Tespective
Figs. 13 and 14 show a further coding pattern 6 with corresponding individual

patterns 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 pattem 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 F ig.

14. In this context it should be noted that the bit pattern groups assignad to the
respective ends of the coding pattern 6 are obtained by cyclic displacement. This
means that e.g. the fourth single patt'ern group “11110” from last according to F ig. 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 groups following said fourth single
_pattem group from last according te 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-
specificaily differently structured single patterns 7: Said single patterns 7 are formed

3%




PLNSIASH02008 al ong the serial aADESERAWMDL D! the ERGIABOBLRIDG
: lt‘ h

TR R S,
- . e AT P b A ud Sal P‘ o ;
according to Fig. 14. In this contéext it"shoul d b& hoted that- g'Eb|93020783

+pattern groups assigned to the respective ends of the coding pattern 6 are

obt ai ned by cyclic displacement. This neans that e.g. the fourth $EPgloggs
pattern group "11110" fromlast accor®8ng to Fig. 13 follows fromthe |ast
four "1" values at the right side in Fig. 14 and fromthe first "0" at.

t he | efby SritictiEnF T ' rn_groups fallow ng said .
Fourt h 2 o Rl patterk 4y o Salytbie Bk e el i e Strdioptitar ned by
anal ogymoveentfs Said pattem vartierops.ann eeaHinERNd B ofe BAIHALYIGApEHET 25

I nventj on. whi ch has arranged thereon a coding pattern 6

accordia?g Eﬂo tpe ] , |

in the FEPIHRG 91 RregrAINGigkires. with § caresperding scannertarried28 ibeihe

pat t er Misfatadi [ N$a 7 fQr 2.y * D;1 10.20133 t'nrifed
13 10- 2003, _?&@%@Sﬁ&@%ﬁéﬁ?f Qi BHEL25 5pY esehhéncasn 3806 35 by
conduc &roendingpiat Figsn$5 48 dt itaareadieplats® AEIHvE Re0as idbtidpe Ot her in the
direction of novenent B. Said pattern carriers 25 can be connected to one

of the device parts according to the preceding figures, with a

! ' | L i1l d i h b Fi g.
16, Par o RRAUCHARIEICAS BBl 15 re SRprKBHIR AigmonchRoaReds and 16

are di thel pattains ebmpriethg OgHEE RS raeti M

accor dgr? to Ei m.% arge appr oxi ngtb 2??%%%%%%@%2%&5&651&%% tgtaﬁiltf?%gs
conpri iﬂl&’ i8d %g“rﬁﬁt'@ﬂ@f Ayvemankelhi eeuiuativitp batterres @@ eréomaced edges 66
falling | | IV nt...The conduyctjvity patterns 49 are nmade
sy m’rlrer"tj,idggie&!%f ge%l{at\‘?/‘\gé togg Qghégﬁt?gﬁﬁgﬁ &4 %’ﬁ@”g@géﬁttaﬂ Sirggliomot mevementt i on of
nmoveneftanda semehedrisainaneifin b A1 | sal s r i th
respect, to 2 wrtiég?l pliglr‘:géif?qgﬁ ggﬁd?échfé}re’ﬁ? ﬁm?'h%g?@etgtaﬁg%ﬂé?wmvenent

r

5. TheP'an® & marperdinudlat to the dirgetioncfimsovimantS.e. g. fornmed by a conducti ve
nmetallic material, such as copper or the like. This can be structured by

etching, as is e.qg.
The different conductivity patterns 49 are e.g. formed by a conductive metallic

material, such as copper or the fike. 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 1o 76. Further conductors of the same type are arranged on the back side (not

shown) of the scanner carrier 28 and are each connected approximately in the
middle to the corresponding coils 71 {o 76.

.T_he various coils 71 to 78 form corresponding single scanning elements 2 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

AVENDED SHEEF,
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further embodi ment of a scanner cartief 28" Said catrrref has™ arrahged"
~thereon six conductors 77 to 81 that are connected to corresponql @ﬂb

71 to 76. Further conductors of the same type are arranged on the i de
(not shown) of the scanner carrier ZBfand are each connected approxi mat el y
in the mddle to the corresponding coils 71 to 76. The various coils 71 to

76 forghg | of the annl rreans 8
Frg. 1o o baSHL B8, irioBn e thas B ST Sodfhr petifien 25 Sihrialion

parti chlgariByand isehem tontiediad tda feitng] eoreiampi ng el enent 9, which is
essentially square and conprises a winding which is winding inwards in the
formof a spiral. The winding 33. AMENDED SHt, fTp 2003 ., r' '~n+*q
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end is passed to t e correspo S:the scanner carrier 28
according to Fig. 16 and is there connected to a further conductor. The

const;lgctlg of the further coils 72 to 76 is ahal ogous. Fig. 18 shows a
cor r esip8ndP $HOWS gheQrirsRonding ransducer drwblahbs'fanmdslnptwcescmmerlwrﬂers%

patt 2?%3" ocdidictho 718, 76 5n8 Bl En RS, 28 hett ol ie f5. The pted 2g -
ar r angemiriecRA{s seangedbetwed ﬁhértw%%ahﬁeﬁ é!é’r@j@fé od arfariydd RRki% 8%8@%%;?“@

relatlvethereto Correspondi ng coils to 76 are arrang e
scannéf—?t %ra@’?‘q@r%“wﬁﬁdt’ﬁ a:@lﬁpwpahlﬁwgyCeiahi\w:tl'mretcﬂcwmspaﬂdmgﬁﬂf gi7g to .

Fi 7 t sh ' 18 f th k f
s: grgrpl i Ci ty a% Bﬁgﬂ%ﬂ ?'lgr %Tpr{%sl?@ Vé'hgc?rlr?%ﬁ’{cﬁ‘f’@e&ggﬂ'c}fem?&)ﬁ the | ower
scann&2 amlrdmgrtoiﬁfg 118, e n‘ib?nbéfb%elri'ggnbtssr%\npﬁﬁl' Fig> {856 b Yakd g N9 the

- assignpent of coils 71 'to 76 tO
simplicity. Corresponding coils 714 to 76 are iilustrated only for the lower scanner

carrier 28 in Fig. 18.

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 fo 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
signat 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 76 in the direction of mO\.fement 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. ltis thereby ensured that at ieast one of th.e
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 corresponding edge rises 67, 68 from rising edge or falling
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Fig. 18. " Diring the rel ative mOVERERT™6F*the corr ESPoRdFEG Eor & T o076
. towards the conductivity patterns 49, signals according to Fig. ﬁgﬁ ?dﬂ%
a

obtai ned (see the upper six signal curves). The corresponding’s
. curves of each coil are phase-shifte@s approximtely by the wwdth of a
coil. According to the invention attention nmust be paid that the extension

87 of ' ; I ' { t Fig. 15, i
ar cat e PR ER bl 4 el oo AEnbe B8 ot RreBBUE I Maymeif® 48 %66 of the
conductiifferent inahéietbsclte viBe FTisis Méhns!that thel ies 8P \ifSIB YA tHd'Ake 88 | east
one of the coils senses either the next follow ng conductivity pattern or

t he relfpiéeapseliie valua the alvgelubs valbesof thendsem85.68 deing alspydifferentfrom9 t hat
[ ' | d [ t hat I t t it f i Si

to 1 at Mengb iR B R oS il e B Miansdna Rt Y pahm abriho' or
bet weethet 986 PRIGHE 8D \F bich FohaLBEvith attirh 0epicalsthe Pﬁﬁﬁoﬁs;‘l Bf%in%l.t hat the

correspondi ng edge rises 67, 68 fromrising edge or falling 3 ~0 2003
ML t' nd®.allis7tBerdy emsucsuin: protbadahothertransitidres Detween heandDstioRnn7s! -1

SEP 200 d 6.rel ati to the. hori tal | t he, di ti

of moverisifs 4t 8 instian oo ot adf lhg Bede Boraparmaiitehy e
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of t hecurdigedn big. Ak next nei ghboring conductivity pattern 49. At the sane

hei ght 89 of each conductivity pattern 49 vertical to the horizontal plane
69, it is thereby ensured that particularly the transitions between the

e Qb PBLE, 47 pANEREA) A, L SR TR oORF RS/ €508 chhngas 111 L,
t he caittentioh rmostie: gaiddhattheunpess sorrespomaethe scanoing?d)the whole
‘coding region of the pattern carrier 25 according t6 Fig. 15, each of the curves being
assigned to one of the coils 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
pasition 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 ratic from an actual-position to another position
is illustrated in relation to the upper six curves. |

Fig. 20 is atop 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 colls 71 to 76 are arranged accordingly. These may be formed

ad

~ 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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profiles, attention must be paid that t'hé curves corré
* scanni.ng of the whole coding region of the pattern carrier 25{a&E@rdaggo to
Fig. 15, each of the curves being azﬁ gned to one of the coils 71 to 76.
When t he correspondi ng scanner carri 28 is then positioned in a specific
relative position with respect to the pattern carrier 35, +the signals of

t he si Xhesichangricaroie” 88 escordingtalFiy. 20deabnstitutddef droapetorinttady t he
position i.n_ an e>iact V\ﬁ% iag t hat the corresponding signals and their
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Fi g. 20iece 84 oppositecmchother Womptheecdroidi arntsetheaolis Frner7&cany i er 28 which

basi cal | corres r‘ld to tge h’pv\o scanner carriers 28, 83 according to Fig.
&ﬁ' Ih rP#%r.edle,Paﬂ'g@e aié'?ﬁ\ﬁ'é of e ravieparmSe Hmihe backside phihe eatrieri al on
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boards, or the Like.
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connection neans, with two carrier arns 85, 86 projecting laterally from
the central piece 84 opposite each other. Along the carrier arm86 the
coi | s Hpon yse of Hieescasmire camiar28iarkigl 20 tha two oaried aohs 85 86areikantar m 86.

On th ide of. . i 86 ! blighed via
corr e Spnar A Fich Poor o et Oed SefResbidittnsleR ediflsbaBar « he end
of th@e@marmng@dme&EeMetWeag.%&Bﬁﬁg@g?‘FYéﬂiEtS Q%!iséﬁiﬁés)é%&tors 77 to

82 back to the central piece 84." At sai ace single.c to 76

relative thereto.

it should additionélly be noted that the geometrical structuring df the corresponding
conductivity patterns 49 according to Fig. 15 and 9, respectivély,- 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
patierns 6 according to Fig. 1 — 9 are possible with the embodiments of Fig. 15 - 20,




can then be queried individually via corresponding contacts. Upon use of
the scanner carrier 28 in Fig. 20 the two carrier arns 85, 86 ald A&HY2006
onto and arranged in parallel with each other, a corresponding pattern
carrier 25 being arranged between the two, e.g. according to Fig. 15, to
be di splaceable 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 exanple; other
geonet ri CARIMSt ructures are possible that permt position-specific signals
by correspondi ng single scanning el ements 9. For exanple, differently

. curved conductivity patterns are possible that also ensure that different

signals ar roduc t he 1 rres ndi ng sin sca el ements during
di spl cerreﬁ? g‘? 4?591"@ g ‘ﬁ"‘““'ﬁ&é’é"aﬁﬁ%ﬁﬁ?’?‘?ﬂgg %“pé'rg’r“ﬁngerrent of
scanni ng eémthgv,ggﬁﬁﬂandgg@dn%gasce?gagcgr ding to Fig. 1 - 9 are possible

with the enbodi nents of Fig ~" E '~0O.i 7 ba2008 f
01/ 09/ 2006saidcfiysf Keyice pashbeipg anoxahie i ey ﬂt!@tgérsmdn‘ilweeﬁtﬂdl@&lslg th kingmpficmat i ¢

mas%@ﬁhﬁb!\é%h&%‘i’ét@beﬁ&@ﬂ:heﬂ ng: a device having first and second device

parts; said first device part being novable in or through said device and
havi ng t heaidisaenmd deice pagtdsing atalienavarelating © stid fiod dedeepani, ned, sai d second

devi ce par rel id first Vi. C |df|rst

and/ or sec%ah&é?%fggpd?é {)m&{aaé%of? aﬁé l’é’%@ &1%3'&5&% ‘& &ﬁ %S]aggi(x}%glﬁ)é 'ng al ong

a dldirectwnmfmfvemuemmﬁren‘desmplarf,l rst device part, said coding pattern
erns, a sensor arranged on the

havi ng positio ecific, sin
respect i vé?‘é %‘{]P%ﬁ? “B‘é‘\haﬁ’@gﬁﬁiiq °“'Sé’5‘ﬂ C $PgIGPYCESt t er n bei ng formed froma

oS! i On- aiBAkb drfifbddonthd egoBiicl yorfh tbiikayaRd pattern with rising and
falling edges, succeeding one another in said direction of novenent.
each single pattern being formed from a position-specifically differently structured pattern

with rising and falling edges, succeeding one another in said direction of movement.
2. . Theapparatus according to claim 1, wherein said pattern is a conductivity pattern.

3 The apparatus according to claim 1, 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 plane in the direction of movement.

5. 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

ctching, or the like.

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

elements.
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2. The apparatus according toclaim1, wherein said pattern is a
conductivity pattern. 3. The apparatus according to claim1, whélef®942006
| east nei ghboring rising edges have different absolute values. 4. The
apparatus according to claim2, wherein said conductivity patterns are nade
symmetrical relative to a horizontal plane in the direction of novenent.
5. The apparatus according to claim2, wherein said conductivity patterns
~are nide stbsarpamiugaccording fmeltipy B arhered an pxtension of srif selsaensen diementain ¢ o
sai d gir ' ' : ; ) C&Qr gi L5 herein
cai d e B o ERUACTE Riscntilly INBGRRRANCS WogBCRY HhadplRnf bt gl 712
apparpatigsr according to claim 1, wherein the sensor conprises a nunber of
single sensor elenments. 37 01/09/2006 8. The apparatus according to claim
7, wherein an extension of said single sensor elenents in the direction of
nmovengnt i Eheappani atdoydinglondldimad, whietelh ach eim@lehsedor alefemMomphiadst@ dasof sai d
codigg‘ B ttern. 9. The apparatus according to claim?7, wherein each single
sensd®&%nent conprises at least one coil. 10. The apparatus according to
claiml1, wherein two sensors are specifically arranged in direct vicinity
in the direction of- novenent., 11. The apparatus according to claiml,
wher dfn s dilg 2pparates sceprdie taslpimd nwheRindive senspisge specifically agiengqd; inglireat2. The
appar‘,ﬁﬁigljggﬁqq,g&m &%ﬁ’% I 1, wherein said direction of novement extends

in helic ashi on. € apparatus according to claim 1, wherein said

direction of novenent extends substantially in circular fashion. 14. The
apparat usqaccording to .claim1l wherein sai.d codi attern is formed al ong
2 pat Ler n THE APHATALS Sekine; e b Je Ry s derdign o8 elPrgeni fends along &

straight line.

12. The apparatus according fo 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 pattermn

carrier which is detachably attached to said device.

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

bore of said device.

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

~ patterns)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 fo claim 1, wherein said coding pattern comprises single patterns

 slotted in a disk.
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15. The apparat us according to claim 14, wherein said pattern carrier
extends coaxial to an inner bore of said device. 16. The apparé)tltlsOQ/2006
according to claim1l1, wherein said coding pattern conprises single

pat t ens) ananged along a circular path. 17. The apparatus according to claim
|, wherein said coding pattern conprises single patterns arranged al ong at
| east one of a circunference of a disk and a circular path. 18. The
apparatus according to claim1, wherein said coding pattern conprises
singl@ pat-lth(gr aratﬁjs Qéchﬁ'xg t0 cﬁmﬁi'?ssb erdlft s %Hl gfe?sgl%gr iérgents-ré}g s@@gﬁE@{o
accordin alm 7 rein sal single nSor el ement s ar supported to
" be ra@ﬂl@l?ﬁqﬂjmmblestabl e. 20. The apparatus according to claim16, wherein

t he nunber of the single patterns of a coding pattern is defined by a
nunber of single sensor elenments of said sensor. 21. The apparatus

accor@i ng The appamitng élccorﬁlﬁgttds\ €laine W{ieﬁim theajunibepsil thosiggls batteageo frodidiagm f or
storing si | s, out put fr nsor. é The apparatus according to

cl ai kf ,mWﬂ%gE‘?drPys*\ FE0 f?u‘f’“sPF FMEHE OS2 PO ensor el enents can be
referenced to determine a position of the first device part. 23. The

apparatus_according to claim?7, wherein signhals output fromthe single
sensél el &heAPRAAtER Acchingelpetiaime bofurtherdenmising it deasteonscsterpeeomedivm forr st

devi s according to claim 21, further conprising a
uni t &8 %"g;r%é;meugﬁlsﬁ%%?%@%n associated with a stored output signal with
i nfor ITB.tI on associated with a current output signal. 25- The apparat us
accosdin toclam24 ntormat.i op assogi ated . wi.th at ast, a | ast
ottt o cabr Bl S Rte e 7, B P HR FR 8 AL oS HERRE w ¢ o

subse be pdferented s datrgini a posiBbn oﬁh@ﬁﬁp@@ﬁ@tpdﬁ according to claim21, wherein
anal og techni ques are inplenented to neasure and evaluate the signals

output fromthe sensor. 27. The apparatus according to claim1l, wherein the

sensgl  anthetapBae@sl hBrddi o &idim I GhERN dighilsCShiput BolGhé SREIBSEREY Qements

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 2 current output signal.

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

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

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

and evaluate the signals output from the sensor .

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

. to 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 fo claim 9, wherein each single sensor element comprises a pluzality

“of coils arranged one after the other in the direction of movement.
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28. The apparatus according to claim11l, wherein a pressure-resistant

mul ti pl e cabl e passage is provided for electrical connection of0ls49/2006

sensor. 29. The apparatus according .to claim9, wherein each single sensor

el ement conprises a plurality of coils arranged one after the other in the

direction of novenent. 39 | 01/09/2006 30. The apparatus according to

claim9, wherein each single sensor elenment conprises a coil wound

substantially in spiral formin a plane. 31. The apparatus according to

cl ai ma, W@pamﬁﬁlabe%nﬁf@t&aaﬁw %&eﬁahﬁ&h aﬂgl@%eﬁs&eelaﬁeﬂt%oﬁfpﬁsesaar énged on

surfaces of_ a sensor carrier. . The apparatus according to claim 14,

wher evorndubsatiellyin seiel qu@rlﬂﬂ§la§§+pported and di spl aceabl e between two

sensor carriers. 33. The apparatus according to claim 32, wherein said

sensor carriers are substantially designed as a carrier foil with a_

cent ridl pi Beewpparetus wsorliny toelaimr frovipral) edlsiang cortdectefsr thah pontee the cvils aied -

centr egﬁ(éwfacerr%nssr%s an.el ectrical connection portion and said carrier
r me co i"ng S g Qé?f’é‘a?‘ el enents and conductors, and wherein said

carrler arns are adapted to be arranged at both sides of the pattern

catti The anarat us accP[di nlg to claim9, wherein said at | east one

caggi
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The appREablDeARER R efkol Barfl@l M 9, wherein the at |east one coil extends,
in at [east one direction of novenent of the noveable part and a direction
perpendi cular to the direction of novenent, to greater than a maxi num
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conpglérdémigand ¢oRYidRTs, AandWheRiEsadPbRfsr dnflk aveiadfhtddOt e Hndhidd A b tholded cér ;

the pattemn carrier.

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 singie pattern so that said at least one
coil is assigned at least to a rising and a falling edge of at least one single pattern or of neighboring

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

37. A method for determining a kinematic measurable variable, the method comprising;
moving a movable object relative to a stationary object;
amranging a specific coding pattern on eithier the movable or the stationary object, the specific '
coding pattern being composed of position-based single patterns having at least one edge that is
| ~ rising and falling relative to a direction of movement of the movable object and pertains to one or

two neighboring single pattemns formed of a conductive material;
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arranging a specific coding pattern on either the nmovable or the stationary
obj ect, the specific coding pattern being conposed of positi on0BAEH/ 2006
single patterns having at | east one edge that is rising and falling
relative to a direction of novenent of the novabl e object and pertains to
one or two neighboring single patterns formed of a conductive material; 40
r 01/09/2006 ,scanning the position-based single patterns during the rrut ual
rel ative niSouHREhthe gosi %—Bassﬁjsatglesp%mﬁg’uan& &h&rmetﬂamwrhg "&’Vﬁ‘i}%é)rf saifd

S CanTyyiéktORing S semad Hatifg b AEmBér Jf §ARAI ?&ﬁls @Qgﬁin aHed te Bﬂ@é the scanni ng
signal " by an eval uati on unit Into ﬂ nemat i c asur r| a Ie 38. The
met hod accORYRring thescesmiegwign] bw\mawelunﬂmﬂmtmgkmhmawndeaﬁgabiammbh conpri ses
scanning each of a plurality of single patterns associated with said

codi ng pattern singly and successively. 39. The nethod according to claim
37, wherein scanning the codi ng pattern conprises si mul t aneousl y scanni ng
al | ngl er,ns_of, e .cod] he nmet hod according to

cl ai 837, TR BiebioH Seoiing o8BI MoBBin e Bing 5 s Somaes SEORTEr 6 of a
si ngb@mtparmltyss@fgl@ﬁa@@m%&shcmﬁ@wﬁm@me@adn@tpraﬂérﬂ sinffy-and BcEBivBgd accordi ng
to claim37, wherein scanning conprises similtaneously scanning different
single patterns associated with the coding pattern. 42. The nethod"

accoggli ng t (o]

redungiant 10° SEARhbHE 38 Sl ST Phitin' iy 0 cBRRG Yol ORIAREE ) i m
37, s$imuithegouslyspannsignai mnglp@attmgs cfithe evdingpatismr ed- signal information with
total neasured-signal information to determ ne transitions between a
plurality of single patterns associ ated with the coding pattern. 44. The
met acg t npri ses
scaﬁng t%ﬂgﬂgg%g‘%fgdlﬁgaa; sal COdI ng %attgﬁ%sqg%lnﬂ%l%ﬁ%sppﬁt ern
for festuesofiasingle patleimasseniated withsher aiding patiernabl e, the coding pattern
conprising: a plurality of geonetric shapes;

41.  The method according to claim 37, wherein scanning comprises s1mu1taneously scanning

~ different single patterns associated with the coding pattern.

42.  The method according to claim 37, wherein scanning the coding paitem 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 to claim 37, wherein scanning the coding pattern comprises

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

~comprising:

a plurality of geometric shapes;
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41 01/09/ 2006 wherein neighboring geonetric shapes differ from one anot her
by at |east one characteristic feature and wherein the geonetri ®lshape2006
made fromel ectrically conductive material with edges that slope upward
and sl ope dowmward in a direction of extension of the geonetric shapes. 46.
The coding pattern according to claim45, wherein specific features of one
of a novabl pody and a statjopary _bodfyr is assigned to each onetric
shape. 47. VRHEINJSEERRYFINggcometic shapet diffayrers oge ap Qtévya\hmﬁ@mcgvaaw@%netric
shapegafi®add IR A te gBbHANY %R&“a?e ﬁgcfeeﬁ'ontl NGecRlcly conffotivd HaefigtlinPedgal t €r N
according to claim45, whereih sald geonetric shapes are arranged
subst Bat slene/upward asf! slopg dawrvesthinadiroriton affiestengidreofdhdigromettie shapee  codi ng
pattern according to claim45, wherein said geonetric shapes are arranged
substantially in spiral formone after the other. 50. The coding pattern
3ccor¢ﬁ.ng The a:ddﬁigrpa&gm ammeignotcraansﬂs;ighmintaptewlﬁerfemmm%ﬂea)f&hﬂ@m gan be
et ect 1. The cpding pattern according to claim 45, erein the edge
& Eg%%@wwé

ed.
ri ses Waﬂaésﬁf"”@ﬁw to gach SERSIHC 8RBes have different absol ute
val ues. 51 The coding pattern according to claim45, wherein heights of all
the geonetric shapes are equal in a direction perpendicular to the
di r ed” on 1ok cedingrpattern 8@orditg fec ldinn g5 pehéreinnsaid: geomiétrig shapes lasd tmekbly

wher g| i i attern is formed on a pattern carrier extending
g b Y IR ol

substan I'rection of movenent. 54. The codi ng pattern
according to claimb53, -wherein said coding pattern is produced on said
pattern carrier, by etching. 42 01/09/2006 55. The coding pattern according
to cP& m 4Be cofing eattern iwecarding e clatm B8, whereini il grometsis shepds apmerrarfiged novi ng

part _ - I rt of.a.pets ol eum production device. 56. The coding
patt%@%&g%%icﬁmﬁ)ﬁgﬁ% ﬁ?%@er\%ﬁé’ﬁlﬁr’n the coding pattern is inplenented
with

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 coding pattern according to claim 45, wherein said coding pattemn is formed on a

pattem carrier extending substantially in the direction of movement.

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

‘said pattern carrier by eiching.
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one of a noving part and a non-noving part of a transducer associated with
a petrol eum production device. 57. An apparatus for deternini n@laf09£2H06
one ki nemati c neasureabl e variable, conprising: a novabl e nenber and a
stationary nenber, the novable nenber being novable relative to the
stationary nenber, one of the novable and stationary nenbers having a
coding path,rn hereon, the coding pattern including a plurality of unique
shapes>al o Ee {CAGNGiPaHem; asRordme ip 3, ofhergie thipoadmge patieanise implementedini que
shape wi:mGne Ak It ] vahl _ relati to the

tai SAReneRrL b el thl 3R m i AR R bEr B o i Al € ana
stationary nenbers detecting the unique shapes to determne the at |east
one kinematj c asureabl e variabl e. 58. The apparatus of claim 57 erein
each T quiNSHETE HRlE® 2oteriie it Heredb o0 B2 AR ILIRm B 8 ed on
one odnetdfe mWmbyLt HAG fohdhdvitizdfakt oFR TR cer a%ocilie vARRARblEm Produb@dnm 58
wher ef n, each uni que shape has a sl opi ng edge. 60. The apparatus of claim57
wher e19%Fhe coding pattern is disposed on a renovabl e nenber which is
nmounted on the one of the novable and stationary nenbers. 61. A petrol eum
production system conprising: a first device having a noving part and a
non- ridvi ngpanparatys fouditennipiag atdeast amskinematictmeasmeallé vafeblayosmpgsipar t and

cdges t natt APy Ttel 6 Gy seRorS L oAbl "REHRARE BPVRIeR AP par

and dorstaippagaientbef;0 positions of the noving part; and a sensor that
determ nes a Ei nemat i Eﬂ measuy abl e vari abl e by distinguishing between edge
| engt hs. 278° B4 §onoYhls angostatippaty pgsehess hayingck spding gatiesn Siemom the apflisgei n
sai dpapet bRl £ PrARYRE ARie YBHRE LIRS ¢
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assi GRMAE, sachiomiang shanctindieating agueition ofithrundvabje pantbearrdhtire o therstationgy par t - of
a deybfifer; WP

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

o

determine the at least one kinemiatic 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.

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

~ a sensor that determines a kinematic meaéumb]e variable by distinguishing between edge
- lengths. )
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coding pattern conprising rising and falling edges that vary in length
along a direction of novenent of the noving part and correspondiln0942006
positions of the noving part; scanning the coding pattern when the noving
part noves; and determ ning the kinematic neasurabl e variabl e based on a

| ength of at |east one of the edges. 44

62. 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:
assigning a coding pattern to one of a moving part and a non-moving part of a device, the
coding pattern comprising rising and falling edges that vary in length along a direction of movement
of the 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 Tength of at least one of the edges.
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