e3elUcU P6, TAa Position Measuring Device The invention relates to a

- position nmeasuring device in accordance with the preanble of claim1) Such

position measuring devices are enployed in particular i mmmmmmmmummw Wi th
processi ng nmachinery far neasuring the relative positio n

relation to a workpi ece to be processed, w th coordi nate neagusek ng
machenery ®OroxjRipgedgni ng the position and di nensions of test object and
lately increasing in the seniconductor industry as wel PCT/BPODAQH#S2e in
connection with wafer steppers. In this case the position neasuring device
is an angle or linear nmeasuring device wherein the scale is directly
installed on the drive unit (rotatary notor or linear notor), ox the soale
is installed on a conponent driven by the drive text. The scale of such a
positi on neasuring device known, for exanple fromDE 92 09 801 Ul, has a
periodi c scal e graduation for generating counting aigrsala, as wall as

r ef er ence PradikingsMéagugarenaiing ref erence nmarking signals. Axe absolute
rel ation of the position nmeasurenent will be produced for the position of
the reference marking via this reference marking signal in that a saunter
is placed at a predieiiianticn relater toeht pagicidn m8afhi &y NRGASALY at the
start of @9s6¥Henom witds thenphéaidlld QW RYa fi, b €ak is the operation because

of | ogs of energyusy as fqr correcting and checking the
' Eﬂa\i’tiﬁﬁ ﬁ%ﬁ: rgﬁg’e‘:%rﬂ%’ﬁngmlwed g paemieular

counter sqtt Eg&et&o%gpr,oac
arbitrary posrti on: "iPsPERREssingamachicianys ol fe A iPRhkCde & S 28
scal e, byPRflheemrior kobthintrdlatiesstd! £ Joi b gh?@%ﬂi ate whet Rer- the
scanni ng eevhceod®iinasat /g r.the other sides of 't REF&PESENCe
! ; HAgeLlR a%%@ % S d . O

narklngs.agglﬁiﬁgéga marki.ng 1s en SPAB9Dh f6¥e daF mEmistingh dheebes tnicm
marki ngs in the Formgr°a Bt i9RIEGs e opzrlid atel Yoisereuanigns yag] <GP~ —0~~S3
strip. On®PHECRIMER dodestthas ebel eEsr Wakp1eSi,] 82465 08I KNG i s
enmbodi ed uafewtsuﬂp@aagentzﬁfggis éaggnpg%héaggﬁo recelrver I's é??dﬁﬂgg in the
scanning gayi& ey 9 nagat bl n%-gbm h_area nar Krng8? MASFeEEsAsyiles i anhet her
t he scannmg?gﬁvi ce TS, | DEHTEE S IEcer whszedthehs aicdd eofi at diErdafigr ence
mar ki ngs i's &9 A% Fle iive whin et ticrygmet & adr 1QEL L NSc ot 9
recei ver ¥8e (aesleedn Shavdl Jedabnbg Cadtgonahet ?iw?ir?gaal Lev | s”of ‘t'hi J
masuri ng Signalrhgigcfﬁéf ekhaki on I prob envﬁ Y EPRcETITR Witual
di st ance £§%ﬁﬁ§ n %he evels 1's varEPEHIeR. measurinsadering kgl fegn al so
easily be a teb™8Y Parts 4° 8831 Vhg heb shpemdaiie, §8918NatadhalfiQN0r..
posi ti on HNARELBE aepunmingesignais, da ¢l @0ad trd 8L el OF e,?‘he obj ect of
t he i nvergérmratingi s6teissica ﬁgﬁﬂin measuri ng devi ces bR HEREE §PTwhi ch it
is possilgyi@y rﬁeﬁﬁHEEdIX | (HEEPE5 bet Mk @beodube ate knsdowr bhigtlas eas
next to trrrl?g reference . RiEnYill f orodpeed for aheapasdeing Brapgeof a
posi tion SEPFH ARG viiar biule et eeBAEE GhediSly 5549l Gl A1 HE, 2,
Advant ageeust exrbial i primizias aeearﬁggéé?grhgnége<g$ﬁgnden? C alns,a?hé position
measuring devicghcggndgggg %ﬁcaccor ance W th i A¥EMA%DNn hen the
particul ﬂ{ea?ﬂi‘gr{ﬂt ?% hga e IRARY AhcBherStaFtueéqai meciaiicti f er enti ati on as
to whet her the ScanfimgCuEnd ce hueakotat e aperaeidn Bdauiher sbge & the
r ef er enc ENREFXKi FMPHlY . r ebawelelag magergg&i;%r gguaélg qgl%i ng@l i nterference
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dr awi ngstost own “aie i n COFi g. G, thaesendnpues meckimlhmpbeggna@ji@a of a
posi tion € ecale, by means of which it is peamsible to differantiate

:Eether the escanning devige is located on one or the othar side of

¢ reference markings., This area marking is embodied on one gide

of the reference wmarkings in the form of =z continuoue opaque
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. fa0 03/046926 pCT/ SPQ2/ 07453 neasuring device, Fig. ~, a view from above on
the scale of the position neasuring device in accordance with claiml, Fig.
3) a view from above on the photo receiver arrangenent, Fig. 4, a view from
above on the scanning plate, Fig 5, the course of the scanning beans in the
area of the reference markings, Fig. 6) referenc marking signals, Fig 7.

t he cour seimfpatbessg@nni ng beans en one side of the reference markings,

Fig. A the Course of the scanning beams on the ocher BFH/ERSR/OMeS3 ef er ence

markings, Fig 9. a circuit arrangenent Fig. 10, the area signal, and Fig.

11, the limt signal. A photoelectric incremental position neasuring device

in the foraurdp.a O ey o¥RasUSIAW &e\e'gzge}epea)%/ei&ré% ﬁascal e 1, which can, be
"0

di spl aced ra$kti ri direction Xinre Fioinges &h8npReR devi ce 2,
is shown is Fi 5 {Faﬁw’ﬁé’?‘?%d?% Y S FRAT Rt mE#sur | Agcomadughbea 3 has been

appl i ed tgeFﬁég@Eaﬁ% ayrapged in rigte wcmin@miﬁlaeafﬁ%%qagclﬁo& reference
ectr

mar ki ng 4 Mmazkings | Theaea! SPhkK i o0 ggg, or phot oel c scaﬁﬁeﬁg of
i ooufilthd: tﬁel Fgﬁn‘s"&ufdﬂ!’-% hose |ight

the scal eid [ vice 2 C rrses a

i s bundl egnicaﬁéfco I%:a%apgrglge a"r‘il i §?ggr%§:t'~'é@ rafergicen maeckinga i Hhmakig 9
onto the SEalR® P28k of; ghressying aggwrl themseni @ dndes &g%&g@éﬁed .in a
posi tion- dependdit mmnheen aghdwie t%@%&%&egéﬁd&?%ifoﬁngﬁ%? é@@eﬁ ;&ng‘?e
mar ki ng 4megsuwie] € i rakin,s , and 6 a N phot o
recei ver . J sispbt t%{eseglca EFET AN e, d8cpTerl Smatacy | sinde atmabove in

nt 10. T
Fig) 2, an E%%B%C?&%WW PP akejesisntiel Oeiv SHapt .3, Tﬁ@yv,ﬁé}guﬂggt is
-3~ W 6%6%@@1&@%:‘(1}453 atféacdedya a&{hngtoggﬂnoi]%po itronvis
represent echle ElogthE;?aA'%ngbggt,P&}arggbggg 3 11, whi 7 . n%’és on the
reflecti ngegdlasq grating 3, is nodulate a®FNtoAevice b position by
being diffracted into different partial beam bundles, which are
subsequently erGgF'n'F Wﬂl&ﬁmetherﬁmuwbtht@@qm&hla%nw dJB% ggg .

positioen WMeaguring device by means

the reference markingsg.

. 'rh;? object is attaineg by means of a position measuring
device having the characteriatice of elaim 1

Advantageous embodime { i
claims. nte are recited in the dependent
The pogition measurin

g device desi .
the invention has gred in accordance with

’ the particular advantage that the
an unequivocal differentigtion ag to whe
ia located on ona
relatively great.
increasged.

agaurance of
ther the gcanning device
OF the othaer side of the reference markings is

The pafaguard againet interference ig

The invention wiil be e
follows by means
the drawings.

Xplained in greater detail in what
of an exemplary embodiment, making refesrence to

Bhown are in:

ig- 1, a schematic sectional representation of a pesition
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. on the three photo receivers 111, 112, 113 which, by nmeans of an
interferential scanning principle, generate in a known manner anal og
periodi ¢ neasuring signals ML, M2, M3 which are phase- shifted in respect
to each other, from which high-resolution counting signals ae generated in
a known manner by interpol ation. A scanni ng beam bundle 12 is guided in

the area aio to'i?ob% g ence marking 4 to the scanning plate 9 by the
reflecting fields of the reference marking 4. In the aP@WERo2yoirghat his

reflected light inpringes, the scanning plate 9 has a scanning field 13,
whi ch consists of an aperiodic grating wwth transparent field 13.1 and

transver seldacdefi h@cddAG i €l ds 13.2 (Fig. 4). A transverse split occurs,
since the |light passes teﬁrough this field 13 on the way to, as well as back

fromthe scal e. 1.9By mPaiae8 Lxom @boas| en sleencals of e p@kati oy
par anet er S'REUFENG oiviligiee 1 noacomnBmdecwde i QLG 3¢1 ock ref érence marki ng
signal Rl from tigs, I3,08t wYei, s the receiVer 131 (Fig. 6). Another
part is q?%_ﬁ%érﬁ:%gt nt o tyans%‘iﬂg%{ﬁgtc”br@@r phgFot¥raadvesne i s detect ed
by means of t hot'o receiver 132 and a clock.reference marking signal is
generated by the it tter &(Fiew Hom Abbes U ivhg gg;,%g#{cz)h rking signal R
i's generated by Bignesi, "pRE1 éd1BFhe B of .the _cou -cl6ck reference
Foehed ““%Fﬁgb%?%éﬂ Rbe Frea kfsicym of

mar ki ng sirgpéterRla Qﬁrktfﬁggl ock reference

t he scanni ng pl ate ’
%‘ig. 6§, reference marking signals,

Fig, 7, the course of the scapni
anning beams on i
reference markings, g one side of the

Fig, 8, the course of the se i
/ amning beams on the
of the referenee markings, rhen miae

Pig. 9, a cirouit arrangement,
Fig. 10, the ares gignal, and
Fig. 11, the limit aignal.
A photeelectrie incremental pesition measuring deviece in
the form of a linear méasuring device, having a scale 1 which
be diéplaced in the measuring divection X in relaticn t; 2 R
scannlég device 2, is shown in Fig. 1. R periodie incremsntal
measuring graduation 3 has been applied to the scale 1 in a firat
track, an? in a second rraek s reference marking 4, as well a: )
:::aezzrk?ngs 5 and 6, For photoelectric Scanning of the scale 1,
N dnnlng device 2 comprises a light gource 7, whose light ig
gu:nts t:n a collimator 8 and ims directed through a scamning plata
e.scala 1. The light impinging on the scale 1l ig
reflected in 3 Position-dependent manner at the measuri
grad?ation 3, the reference marking 4, am well as the a:Za
::sz;i: :c::d ¢ and impinges on the Photo receiver arrangement
€ 1 18 represented in a viey from above in Fig, 2,

and the pheto receivar arrangement 10 in Fig. 3. How the light ije
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for scanni ng the reference marking 4 is represented in Fig. 4, and the

path of the scanning beans in Fig. 5. This scanning principle is
extensively explained in Ep 0 669 518 Bl, to whose disclosure WO

03/ 006926 PCT/ EP02/ 07453 reference is expressly nmade, A first segnent of
the collimator s is used for collimting the scantling beam bundle 12 of
the upper wor agkoddydghe photo receivers 131. 13Z. 133) 134, and a second
segnent of the collimator 8 3.s used for collinmating tB{E/E®appdTsieam
beadl e 11 of the Iower track to the photo receiver 111, Z12, 113. The
segnents are only represented schematically in Fig. 1. The reference

mar Ki ng 4affedthel fa@r @ : i odi ¢ phase grating extends over Several
graduat i og,pegi ods of ?Eg@?rle%g?ﬁ Rasb?g%é'tsi gﬁpgeﬂw thePiganréi,ng fiel d
13 is |l ocated é)fngctly opposite the reference marking 4, the photo receivers
131, 132 gener atie S§3RR4RY dveen ANKLagl S GMdbn Wy ' eguivocal |y,

assi gned pbaem draciegen] als tig@uigdrb@Pi S84, 10} 5 T %gi?rrgﬁ% sféeﬁ“)émg
unequi vocad| w Qe frieEs. a4 POr LI 0N gF the track-whPeiPt réeanselsion iy
i nterpol ation 15 SAalTer ik s 6F ek Aershapeboan tuhdl.ae, MERtH inpd

gr aduat i o PSHBEIE LY ebToUGRteviatby i nedt fetbhne PILH Rackebinst 08 Lbe

ref er enceomeiiie thrde photidieereadaiyt devics 2 J[ Locat ed opposi rEPLRFS
rfleCti riﬁ@ﬁ%r@ﬁéﬂf%% the | npi ngi g scanhthd'BERm PYreRans ot an

dei rect ed_j n_accor dance WEHPEhET1RRIPLeL ghrentaniiing keows nahnRky. 7 ONtO
t he phot Oaz?%@ | PEFiadic meaguringceigmiar AL| g2 5 M3S wRBR! King is
arranged #tifted thghesmicte tof ebble dtafes egﬁﬁmr‘%{i b g onﬁ%cal e 1. This
di ffractiasur@ial Bghals aq.epggﬁg?q%gi.ﬁg IC sung’ BzERSIME 19BN or der of
diffraction to F %gr'g}e degre a F8c? sRME MaprAgi by sTerpbbgt beam
bundl e 12 jnto ThE-FEHIT PeRMoPRA @ 2dit fowidedonn Theserdl e aghi on
orders, ifi*OACRER cnamRingcetoathe ezatind i 3014 QN 9959:) %12% LAnd detlected in

t he neasufiieddsdof esid QR fredk tyated on the’ photo r_e§§F§§?s 133, i34
e ol T ety L
PC~~~p02/ 3?28 3L e Whiichs consbotes of BunspéLrvail ?QQtP&gfthliit%n (9L Lhe scale.
arat i ngs fuetde ey soneatadeal Qg g canatalh, 0T TS
ori ent at ik@Ans¥ErRPIhh GY gcr__Cdy Sul _ti L ad 1o t hie’ [ g . tién. e
i nf or mat h?norrle ar di Rg the ar rect8fi®dett ddghsnpessemddnoagh thid e dhacal
pl ane of “The'l “8Y §Pncke #9idi s back rcioert §bae 107 BYenlANE & gWere
sui t abl eeﬁﬁﬁmaelséﬁentidz%lof_ 32, gi&ﬂi@rba%mgkgggd.,t i% assi %e to edch
O Suas; Sanetews 00uaeeh ) MAHSE Hatking, eliads Ringron i phase |
O at i ngs fﬂgﬁ. i SRR R aRe by (Pt (Fhosos)yr ABmBGRCE mlbe 6 can Do
pr oduced “F5 FfikcFafnfet boanaverpe Aneat f&ﬁe&ﬁ?rgﬁog}ggteheoggr;egcé a%?:i anment
Of e goaitengs 3¢ dhe fphitd ekabio t9,oaal g IS 8hiTh TS

8
grating rﬁgﬁﬁcausgeg%?%%?é’g&gt itggl jather dFéat Eesi dnrebul beng iFerande | ef t
si de of & 81 8RRt Rk idegenyted dys sapeiNgpdanhung! & g7 §u?it er
refl ect e%hq Feybre- cll omc trederande Hax&4HEds &aﬁ. ti{ieoghglté%) éspc%inve 937 or,
refl ect exkference WhFietd Q'lgﬂhifg_e_m,rhtgh Lgﬁr%gr%q % P S to the photo
recei ver&r_lggugﬁél t‘l;{leus an ugeqw voCa 1 g‘}_ 8l Sgadhiny pl@rei s
avai | abltﬁ'ﬁ' N both Posti Ga ST FRCE SHKHA8E 4 0ie hmpresented tin Frgar ga ghgnal
greater 1iTaM2%8rof itheapsmnabhe lmdsotih rigless of thig E&Fﬂ.%gci qarking 4, so
that a diss epensiveally tekelscasgi g E@eankg’?t%l’ne tagr exanpl e B ¥C 2REHR
soiling, can also be detected. Because 0 e t'ef) fHRRE Sligsheeung t h t he
invention it is possible to arrange the reference marking 4 and the area
markings 5, 6 on a common track, i.e._.,one behind the other in the nmeasuring
direction X, so that the areas 4, 5, é are scanned by a common |ight beam
bundl e 1la. The deflection onto the photo receiver 131 or the photo
receivers Z33, Z34 is acconplished by the



. -6 WO 03/ 00696 PCT/ EP02/ 07453 directionally selective reflection function
of the areas s and 6 on the scare 1. This directionally selective
reflection of the areas 5 and s can al so take plane in other ways) for
exanple by differently inclined reflecting faces or conical glass faces in
case of the transmtted light principle, or by differently deflecting
grating ameagsyteddies formof longitudinally (in the X direction) o;
transversely (in the Y direction) deflecting anplitud@E/ESRadeT4f%at i ngs,
For generating the arcs signal s represented in Fig. 10, the output signal
R1 fromthe photo receiver 131 and the output signal 81 fromthe photo
recei ver Sré8gdrersi jar gx?gggy%q%ﬁteo a differential circuit 20. An

ation e

unequi vocal di fferﬁnti €r the scanning device 2 is located on the
right or the | eft ) BPSTRE (% &heneel imationgs 41 & asdde ferdecl TimciRg

anpl i t ude*Bf AFRHINgabeayrbundle iz ofnte wpeR thadk the tgﬂt]?ﬁt':todi stance

bet ween t hecéiweates 133, r e38f i M0 Y 1ha! Ofng BEGauge,0f farmng the difference
the area sbiialard PECOLESLd ckegt)endggt to a large %%ﬁ’tt 8F ¥¥® i1l umination
strengt h. @ﬁgrti culaiTy advantageoutmakidiey sie ofcamtingf beafioburidle the area
signal 9 P& Y5 0¥ER: bRAck thetdiel PhotalirpeedveFer Tounher - 1 G OCkef er ence

maki ng si BFRNeIRE amd thky teldeckat 4 et ¢ K1 i I are added

toget her, weightiad dbfdalanl lrr?érkii.n a‘ﬂ a%én%?g%%%fg?aﬁ?f %'si.gnal 82 . R1L +
1,45 R, By eans of this a S50t Ri hot bERENECHR 1S wins aperiedios ehwsst r ongl y
osci |l atifg arca sFHReF IVe%s ssvRral craduathen apen cds bhethe faanegngar ki ng
g. The ou¥AfvaSiigRad . aWHeromhishgcaeiehay 2lie1a@s13d 1%?" EQ& Si gnql gl are
supplied cbppdsheed'tf,;ef@gg;iﬂcecin%géit 0 E r form n% ﬁe ar gnal 8 - B2
- 3 . Bl.ggth&agkeg ?}&nal 81s T % CofipRbdfidresaivere MilchlBhe area
signal B1s conpared wih g FArEtahEaraluehss s unbquiwseuigl signal 8 is
greater tHSIPRCLP Aerigitowmenteal tHminghiepaBaNS Ak E{]‘Sir%c?%?i ng, device Z
i $ | ocat emeanivheali}gf&efinemoﬁé{g@gpO?CQ'AAEPOZ/ 74ﬁi Side “of the Teference
mar ki ng “-'i.-ntka&'pbi@%{&{,erj_%ng f'%%n B 1S |ess Then PRESherkadanee ofiths c0,
this meangs that the scamn ﬁ'ﬂ YiTWTz 3 gradiation parite dfefrheSi de of the
ref erence HBrkrAg S¥2duatips. prior art (fig 92 09 801 Ul) nentioned in the

i ntroducti on, eBhecadaded qonkréve keR9S: tached to the left and right
of the rekfeecense TvERg 4O tHe ﬁqﬁscof {ﬁiev%sgg‘l gﬁlenij%gd:di% §n°t e area
mar Ki ngs . Igeégfgoq:t rol “mar ki ngs of FHE 1M devirens bvdiacases oppadice
scanni ng g’evi CE Ftdngi frea markiag d thel resinging $MiARGS beam | huldLe

mar ker s. 1Pof tdieqreds ani ageamkineeswikk el 8l 58 Bosition, swtches or
imit maikrBigare okoveesstdhed s, 4l 11 8-3 C2 arid EP 09105844 87,
rn eonrigetian gwid:ha gg% ion nsaeurir~g devise with area marKkings

desi gnedtgn aecor d’ar 3 ? T4 e, fvaean Gireat narking et hepaRfednd
position BT 8iaf BE Shm|refedenae angiitiaCuyl @ﬁlyh@(;\ég@%ageo%ir;anner in
that t heddf&xrateoki ggst ing 6 airaeapaﬁaj.@lés%tqg%eﬁggcﬂn the [init areas 50,
60. As repd@seE QrkPaldl fbn Vo 3046 risdeg%) 61 have DeFRTEPPFT &' Pehhe
soale 1 %ﬁrﬁl,% end. Jhese screens 99 S8annd Refddcitpethe singhidgang of

di opl acAgh %ec i PS By thdarBlfidtihe: Jo4l exdenrr Madereée siy i Ng sheet
metal "yt tetidanagtten nrdepet t ehoch Werer raFUES P ahe %r&%tera()f .t he ecal A
~" or endoRiileg Enahbedd renredf kht €4 g‘i"-‘%‘%ﬁr'fhed creens B , SSFePRul arly
af fect téwhushpy eaz&paﬁﬁesggl RL 07 I he pROP P8 & x¥R 134, 131, and
t hercfvre..al so EEG evel’, SEReTHr2LYeToghaP . B34 kyk shel éoitinae@sg50, 60.
Four diffé lgntpgh eqs IHATHAgehghee X canpbeseisdd nguFshedg by means of the
pat h of tha aréauei grted direrdish Vot N ftalhd@t area 50). the left area 5
of the reference marking 4, the ri gh?gg?e%’éﬁletcﬁggrEge'l)’l'é%(’,’é'eﬁarki ng 4, as
well as the right limt area 60. 8l aee the diffexent deflection of thp
gea~nhi ng beam bundle 12 is maintainedkdn Gie limt areas 50) 60, the
directional information , xight side, or left side of the reference marking
4 - is alas caritained in the - a -. WA 03/ 006926 8CT/ EP02/07453 |limt
areas 50, 60. A particularly advantageous circuit arrangenenC ie
represented in Fig, 9, by nmeans of which a lima.t signal L can be
generated, ae represented in Fig. 11. The limt gig~l 11 generated by neans
of tY~is has a relatively high level difference between the limt areas 50,
60 and the remai ning area. Therefore the interference distance is
relatively large, For generating the limt signal L, the circuit

arrangenment has en adder 21, which adds together the counter-clock
reference marking sigtia~l R and the clack referer_ce marking signal R1,
wei ghted differently, to formthe a;gnal H2 ; R + 1.45 R2. The out put
signal 82 fromthe adder 21, as well ae the signal el, are fed to s further
adder a3 for farmng the $zqr~al L1, = B2 * 3 Hi.) The signal L1 is

. o r r o " b r " e a1 a




=9 WO 03/ 006926 pCT/ EP02/0' 7453 advantageoue if for formng thG area
signal 9, the scanning signals RL, H are conk,ned zn a circuit arrangenent
in accordance with a first linkage rule, and for farmng the limt signal L
in a second linkage rule differ~.ng fromthe first, wherein the first

| i nkage rul e contains the ormati on of the diffgrpn,ce between the scanning
signals (W& ¢3fBbse2and the second linkages rule an addition (~, 1 .~ $1?. In
Case of soiling o~ the scale 1, ox an interruptipn inﬁq:FéE%éﬂﬂ‘iS:*ng beam
path, the limt signal L fallst below the reference value HO. In this
exanple the sanme infvrin~t~otl is generated irk Case of Sri error thaXl if
alimt Smeskimgd Beee s£aghqiharAllE i, vel he |im-,t markings can aieo
be eet abl bg%érsnw%teﬁttt he i ntce@kﬁfé?igrﬂeo""f‘%‘éi%? R <$hsr 8aRi®r qetion i e
vari ed, use PRER RS HEPGFEL e P Sratbuercatutiangapnd e gra@ing and,
wi th phas®HHATAES, areepapticisu ldepy hsuesh bbi endldieRat by Sad Mg Ji;Lgct i on
ef the defllectiedolringbion arugaRghel Ohe 41186862 ergl%rcrgau on, 18, al 30

mai nt ai ne L t i can al sO be consti, eut &8%py® fIRTete Pur
¥ t-ﬂéi fbgﬂv\kﬁ %T%{%i%?%#‘ef QB‘?H the #APER FrE@Qittngn s?le sfaqalsptana way

def ~. ect, i axea

t hat the;ﬁ%}?@e SPAc®i haws fyichbie photasebéheitadinnect o8, auo Lurpoer
phot o recklapeds. idnassignent®, ekbE Imel i N9 re then gratixigs with
pthex gr adim@tRapaneters (graduati oérlﬁgg??oaggén@r{(}r %ﬁr%affﬁ% %'f%éeﬁi on> than
the gratings of éhe area n.rkings =f the first orders of diffraction are
detected, dif f gPEY&RtaIRMGIFnShe medmirtiogagrphand onang ERerfrandaf f er ent
phot o el EWREHRIST 4randvdid ablea horkiiey lsi gbb RLEAS 30 855 0r dance WU t he
repr esent atheewavRhCagd 19a3C2hEsd %ﬁa q%oﬁ%ed {0 Be rarrectt , fﬁ A rfhnner
not reprgsfl tagdmett: heysgale can” al 5 BE9Ebodt e f87pke 1 pERfFRdenn, so t hat
the grsti ng% andh%daFr@chegFﬁn"e*éFtaé'—hGFafG&)a:rlmt:od'ré&t cfdd ighr@nat $NJS,
xhus, t héHFEREHRIF Gan e 6r eal Tahtt ibAr tb 64 MnedS: Mol lod oy angm died v
~0 03/ 406%mpLE| BKW /rhad23gfat €20 LAY, kNe di fferent ohot o ¥ eCet ver s
137, 133,mé§ér§ﬁ€ Egli&qrngtg _ indivi dual “TecerVePdTaBrt AL AntEeof an array,
In the above represente dvant ageous exanple, the area markings for

d~, ft~rentiati mg~fetifeOh vhrieniicaldyudi tiprmeageal o4 b4 %es‘i'@{;ﬁt a6

gxat i ngs 1€kt #idk iaft ehenregépéide mREkIIELL! She g&@l‘n tg}e?&g{]gt qr]:g%

par anet ens slewEe r%lﬁ%%é I,l;,?qo%ne meaeuri X~g area 1o Pkt i ng
axes, =n.g E0Fr STHF 155 anet diteetmd catootbdiplgao

De ‘Iretlerlggtl ve &#
conti nuoUs!y I 67defTt o¥BELFFirca 1gFeat aiimeentien Offriaper kRO AEERS
di fferentfy b?%ﬁeé’aehtottm.plibtfdl&-bbeiv@ﬁellisggt;‘gf of @l ea rar ki ngs is the
par ki ng uﬁe@ﬁmﬁruyggigggﬁle% qgiﬁot si,des o he r_élfsér &fce mar k.~ng. It
i's therebgpe ssi bhg éﬁn‘gﬁaner ate An’ arda 'S gxatlale ddebosh both sides of
the reference marki g Wi ot Ehe (RTiCTe anExt an cfrere ndenab fiditereo t hat
ae a reall ~ Jf"Fthi*§ RY2#EAHes onbbeth caidaduet the fﬂﬂ"é%lei%@”ﬁg{-k%f%%d, i f
requi r ed®° | Hatoac Hisropt idhexf RUENLE: iﬁﬁeﬁggﬂr%ﬁ{)n?' sts in diBO'oeing a
posi ti onbeensy *JgdeViLs NAY gggg scale-and a B~a~ng FeFEW hich is
novable ire re %r&on to,The Tatter }i’% eﬁ"é"f"rﬁ’BSUring direCt5.0il, wherein -
tkxe seal s has 8 NBASUTT fdi%yP58Rai R Afccaddnpe ittt GHEPASUERELS 1¢Naks can
be gener%?%q;rf Seadnranpe taenceserdme HaRYAL | P hng tItngeaf_ecal e hqge at | east
one ref ¥ ericenmar kbwgon mc@;,rgt.g're&#ec%egaréi&? signal -can hé gerdPht ed by
aoanni ngairicighegenge Jgﬂartkitgg ar gaal”, “th&"ecH® TopRi Elag Imeassdngbl e
area margj @%Sb and’ by, means tHEA D4t Bel €cA¥e @cavandi by ©fcdr@nar ea
mar ki ngs W th-8°8c Ify WeanThe | defilection ases; %’tﬁn@hoear}egﬁvg@ngﬁt ed, by
means of°TnbgePbdte atdimiivais0oras Sevar ak QE@%{\M -%glegrga$ next to the
reference marking can be differentiated, an 'y Y the
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- WD G3006926 pCT/ EpO~/ 07453 - the area markings azc optically differently
defl ecting el enents, which deflect the inpinging seax~ni n~ beam bundle in
the various neasuring arias onto different photo receivers. -1~ WO
03/006926 d ;inms PGI/EPQ2/ 07453 , 1, A position neasuring device having a
scale (1) and a scanning devise (2), which .ie novable in relation ze the

| atter i nWOh@3he@eagd ng direction (X), wherein - the sGa?.ep/él) has a
measuring graduation (3) , and periodic measuring si gifd*dEPRE/OME3 MB) can

be generatd by scanning the nmeasuring graduation (3)) - the scale (a) has
at | east one reference marking (4), and a refersace marking signal (Rl, R2)

((:zi;] Ee geﬁ:rzm@lycaal&tﬂgi&dﬁ@:eﬁfﬁgﬁﬁ(%ﬁ&gggé~%fhg—,ih%;§%ﬁ %;5 dqnd: ge scal e
as ephi ageapnable. arga mar ki ngs (5, e
ot oel ec anning o e , eatsomnaf mgebeam
ph lecLrig, sca § g of fhé%ggtﬁﬁ?%%ﬁg#éscms‘ye\ma tsomnef nGeb
bundl e (1~§ AN ar e gi fj?l’_él“’(ﬁ&) _té&ﬁ beagernar atkdr wiyeEZAS Skanphy By
char act er#éﬁ?}‘?@éﬁ’emclmwe!fugc@i@&a@g 8) %gni gﬁ) ggext é??ﬂ%é‘ e
ref er encecass kin@heds r £:34 05 U_g{‘ée[g |igltce }ean - K e PR3 | ﬁ@s a=e
optical | yagdifdfxe tlg def |'ecti ng” 81 et A°EB ® 62T i Shffefenuiy t he
i npi ngi ng_ scanni n§ BEAMAF RS (41) then fomm ofrlames tuBasNI Vo 3 885 £5. 6,
50, 60) ot R GFIPR r et Cpversetei viax &hﬁlgldillﬁ:’@iom‘l}ze jé/}\/ rhe poaitien
measur i ngamElditadei “Wé@}%@iﬂ%ﬁh claim 1. charactert o6 i%hat the
optically defle%#ngﬂgre nts are gratings (5, 6) with different grating
pararttet %;ez 3. ThE: poalti enteatknd fgguel ik cepreaenvedanc iy, t hocl ai m 2,
character"-l‘ GUFRYE redanade Rid48em | thieg phbedLrd vyl 167) d W8, gference
mar ki ng (enaddBl hexran dmenphbtadfedavefl AL RNFSE 9_”77 Fhe_sytput "y
03/ 00692611,::8:5ﬁ§pﬁ2/£}%§ ve ' aré oconducted to a
the seam . "MLt 20, An unequivocal differentiation whether
th canning davice 2 is located on the right or the left side of
‘e reference marking 4 can be made from tha amplitude of th
signal B. It can be geen th v ares
. that the mutual distanece between the
levels is relatively la ;
the ) Tge. Because of forming the difference,
[, 3%ea 8ignal B becomes independent to a large extent of ti
illumination strangth. ° ©
area g . p“ti?ulaﬂy advantageous evaluation unit for forming the
. 2 signal B is represented in detai]l in Flg. 8. The counter-
:'ocklreference marking eignal R1 and the clock reference marking
tlg?a Rl are'added together, weighted differently, in an adder 21
© form the signal B2 w R1 4 1,45 R2. By means of this a
:‘:Wtfliiﬂg_of the otherwise relatively 8trongly oacillating area
ougnat Bils achieved in the area of the reference marking 4. The
Put signal B2 from the adder 21 '
] , a8 11
aupplied to the differential circuit aow: :S “ie signal B
elgnal B = B2 - 3 e 31, i or forming the area
22, in whieh th ‘ € drea signal B is fed to a comparatar
80, 1t n the area s:f.gnal B is compared with a raference value
. e refexrence signal B is greacer than the reference value
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. 4. fhe position nmeasuring device in accordance with one of the pxeeeaing
clains, characterized in that the az~ea markings (5, 6J and the reference
mar ki ng (4) era arranged on a Gammon txack. 5. The position nmeasuring
device in accordance with ono ef the ~rsceding clains, charactexized in
that the varipus photo receivers (131, 133, 134) are arranged is such a way
that a scaPA4O®E2RS bundl e (12) i m—~, nging pn the ref e_marking (4j is
al so directed orate at Zeast or~~ of these photo recei€éf)é$(°fé2,74i§3, 134)

s. The position measuring device ~.n accordance with one o, the preceding
clainms, charactaxiaed in that it is po9sible tv differentiate by neans of
the area SPERPT (e wedenence heaxdaagx Bl NOr £l HaC S feramhSa Isqgﬁt ?d ﬁgﬁ t he
first or fhesstuondthe ger¥tehde JLE" 8eO% ki n §4§ = FPRat Bref area
mar ki ng ( kvl 119 f HLSL s{:_]de of the ref erercERBPKTIRF (e Fsammingi~. ed in
such a way that ihe i nprhgh gt S8 defhgsiftmtbbhe 7refdrandn s PRIMPGSE On a
first photo rece’iWéPe(EBZ‘?? o @Beseres gvar kiNomédi diad BE lqgond si de of
t he rvf er ért¥edunmtilon, ngo{dd1ien @Red] ' h_a thaf. t Ré"i rnpi agi ng
sca. r ~i ngahe apghendleer {Z2), ig rg&isngw?(fg#{}tﬁgéa%fe% gnbe pHir defsice- oar
(133, 13~21ddj:”}1€ﬁ,p05i ton rhneas Fnﬂaﬂé’v‘?léé Ehe sends dénetenstdleligi m 61
charact er i 28d- 19 FRathe Hered arodngs ng Teseobohtien Sl i S5 6Ca 0 i e B e
r ef er eaeeFerstiEngopirions cntbatiecdesmn iy Qﬂ‘é%@?tiz{@ j tiane ent, and the
area mer kpowitivh 01tdkes OV ng| d@a f the [ef erence nd E?ngaailﬁ,d) end.

a, ~odi ~d @@, difLr av%i on grating .ﬂﬁﬁ'ﬁ?'po PEiBlemmeaanr hoy diaviicesi r e
accordancg W th Ong OfFe®Eion Wilbohem62s FGIL BNEHRESS3as M1 6 VI 7,
char ect Er$RsFiPRdt atDR 902883 (& )ard®$rZb M £5 P &g, ($~, 60}. Wierein the

limt areas (50In68inmgct iffigar Bdyb ns of a partial ‘'change ~n th optical
g*‘gj SUeCoR miadning

egEept ofpat e ings (5, . ‘ ndfBdsryitd dewace in
accordancoeftﬂﬁgﬁgc?%%dngﬁa SEPETASe] wiltbhttiwe imvenkioh] eHLamnEEPyy 60) are
formed by t FE“pBPEtHiorc dWatichee vtart he 2eeni say K&nqspééti.ﬁ)rag Q. The

posi zi vn ad¥astagetaleddinGexi hnagea Gayar gr%Q tl‘gagr l,airn’9, ‘char dderizod in
that a seeeefedSin ik llaﬁ!itbgfn applied T0 KARGR $neb A% paEkalhga ( g |
s ) , 7. Jsvrgggspso%i ts:}o neas ?EHsg FavFRe iAf Fepyrdented i Higong, of the
clrairns ® t

precedi ngp@ﬁa T Ve chern dnmlizddt ¢ tHenatkadlh i%ttlﬁlgeehgl; erence
mar ki ng | STHRBNSRIL, t 6L dn RNSeai Ssad ) SeQf t yhot oel ectric
PAATERE ﬁ%%e‘?héégr’?&a%%, ing of

o : . 7 :
Phe ar chcprnkina (oo NEES S, Ba1flA ApdargreCo (sminonshbes gastanit 60 by
respect i §el %;%t h%%fnl r%fc’pﬁﬁt?"}"é&'ﬁ%@n (B3 Blueddtdytid dFsteZbe end
photo re &t rlf( £¥3empggied vire teien £ber Jprmegra%laa{&a st,'hgnal ~1 these
signal s §1-|Pa-‘a:llbﬂéelfeﬁflféw@hbpogg%&v%@gg!’l nlﬂl i r% thCBF _ Skict h a
first |i peadit iyl §33§5n£13 o.r:ﬁ{%ar m ng ~, !ﬂﬂﬂl @) tae phots ned ~, a
accordan 1t h a aeaond 1i dg8Fazieapforrenl bn rlihQeekl 08} G aredl Y. AIAY
AU ABZIAGURY EAR(AIMItARTeAS. 8090, Four different areas of the

:icalell ¢an be distinguished By means of the rath of tha area

reg::enzé ::::]‘.y tha left %imit area 50, the left avea 5 of the

oo the:zg :, the right area 6 of the reference marking 4,

Setramg th:.g t lir'nic area 60. 8ince the diffarent

Ltmte peo ® Bcanning beam bundle 132 is maintained in the

iy sfSO, 60, the directional information - righc gide, or
e of the reference marking 4 - ig alae contained in the
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" cal] cal] calU] cal] cal] cal] cay claU] cal cau
ftaﬂ?ggtrign?E:Urgzlf221;221;221;22%&caLﬂcaLﬂcaLﬂca]cTa]caBHSYZax -ggaf?§;§
t nhb\ VPU] cal] cal] caU] caU] cal] cal] cal] caU] cal] caU] caU] cal] ca] ca] cal] _

a] ca] caU] cal] cal] cal] cal] cal] caU] cal] cal] caU] caLOPU ca] ca] ca] cal ¢
S>{}"#* +. RO9Y oML al] ca] cal cal] ca] Ca]U]Cgla(l?J]a]c;zLiJ} gg] ca %%]Pgé_a}szg-

ca € :
?Lsgkgg%iggﬁ?%gg%gg%ggbfggﬁ?ggﬁ?ggfg;%ca]ca]ca]cTa]ca]ca]caU]ca]ca]ca]ca]ca

]I &?]t 8\6/1] Siggggfe%?o;ﬂ;fg]aﬁ% EZ]U]CQ?L;?J] cal] ca] ca] ca] ca] ca] ca] cal] ca] caU

] ca] cal] cal ca] %%Qg%ﬁﬂlcﬁl & %%nglgua (t::?.]:r:glaii C:‘rrarfgeﬁent 7i£)
represented in Fig., 9, by means of which a limit signal L can be
generated, as yepresented in Fig. 11. <The limit signal 11
generated by means of thig hag a relatively high level difference
between the limit areas 50. 60 and the remaining area. Therefore
the interference distance ig relatively large,

For genaerating the limit signal L, the cireuit arrangement
has an adder 21, whieh adds together the counter-clock refersnce
marking signal Rl and the clock reference marking signal R1,
weighted differently, to form the signal B2 =~ Rl + 1.45 ¢ R2. The
Quiput signal B2 from the addar 21, a3 well az the signal Bl, are
fed to a further adder 33 for forming the signal Il = B2 + 3 » B1.

The gignal L1 ig supplied to a differential ¢lircuit 24 for
forming che limit signal L = L1 - M, wherein M is the sum of the
measuring signals Mi, M2, M3 from the measuring graduation 3,
which have been added together in an adder 25. The limit signal L
ia conducted to a comparator 26, in which the limit signal L is
compared with a reference value BO. If the limit gignal L ie
gréater than the reference value B0, this wmeans that the gcanning
unit 2 is located in the permissible area. If the limit signal L
ie leas than the reference value B0, this meane that the 8caunning
unit 2 is located in one of the limit areas 50 or 60. Whether the
scanning unit 2 is lecated in the right or in the left limit area
is determined by meansg of the area gignal B.

The directionally selective deflection onto the photo
receivers 131, or 133, 134, is maintained because of the optical
influence on the area markings 5, 6 in the limit areas 50, 60, 8o
that no additional photo receivers are required fozr scanning the
limit areas 50, 60. Furthermore, a space-saving ayrangement of
the area markinge 5, 6, and of the limit areas is assurad. It ias
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- +RU_e{ zt nhb\ VcaU] cal] cal] caU] cal] cal] ca] ca] ca] cal] cal] ca] cal] ca] ca] ca] ca] ca
] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca "nv-0;

- ?\~xsni d_ZUzt nhb\ Vca] ca] ca] ca] ca] ca] ca] caU] ca] caU] ca] caU] ca] caU] caU] caU] cau

] caU] caU] cal] cal] caU] cal] caU] caU] cal] caU] caU] caU] cal] ca#( @j #YZ\ _i t ysnga[ UP
zt n] cal] cal] cal] caU] cal] cal] cal] caU] cal] caU] cal] ca] caU] cal] cal] cal] cal] cal]
cal] caU] catq davpoabkea] ca] ca] cal] cal] cal] ca+?Hf n+3=@h| % ni d Zun ca] cal ca
] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal] cal] cal] cal] cal] ﬁﬁﬁ%ﬂﬂ aU] cal] c
aU] cal] cal] cal] cal] ca] ca] ca$&Xat } $) ?A"" beq: z~xr mhc”Yca] ca] ca] ca] ca] ca] cal c
aU] cal] caU] calU] ca] ca] c™a] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca
] ca] ca] ca PnEBgSNILH for forming the Area c
Kudo{ vql gtﬂ%ﬁ]eaip,a]ﬁa]aci@] gg gj cg%ﬂ caﬁlca] caI]l aE] caa]“éﬁ?ca] caljca]ca
] ca] ca] calzghcal ¢ cta] ca yangemgnty ia @cordance
zupkfa\W]ca ca] c?% tal @8 c %1] c?a'] §P€af@ta1]1mg] cabcrimia] eilgal calgplcal ca
] ca] ca] caL§]°€3]1 abjtiasatiude] daf £l @BnGr [fired v red
$|U]+| | IU] "Uihkhde minel'e cont&&h&ﬁé“t,ﬂﬂcgq‘yj: Lﬂ%ﬁ%?ﬁl ca %Céé]g’]u%gtcaq lCJ]a] c
al ca ca caJca ’69519] dlecal] ca
Q]CSM& L%%%E#ﬁi## SUSRSpBHE Hacgkd YszkeEH\lln‘]LﬂaU]maU] cal] cal c

aU] cay ca é tﬂ] 8al} ca]mad]aeaUIceéjpla]g] gg%g@@lﬁ_ aU,cal) cay] cal] ¢
al cal] Cawpgﬁmm@ﬁ%SSw k&n } Xxshga
[ U caU] U] ﬁaw‘ca]ﬂ]ec Lf @ ? g aJl ¢a '&ﬁ F4pRa] ) 3dea] ca] ca
] ;361] caj C?L d @gca ay @?‘\“‘Ple e cate() _)c)n))))))

*\ * ***y OJ

] %’Efr’é’aﬁﬂdc&rmi'ea]mldhcaﬁsﬁwmﬂ e@] ga] el gglgal calc
a] ca] ca] CH]‘ Qt-‘aly]eeahkdaU] cal] cal] cal] cal] cal] cal] ca***** ** ++ +++ ?‘+;
+>+Y+C++++++++, Rlkelnk yvé caU] caU] cal] ca] cal] cal] cal] c
al] caU cah;g,] 9@5 ;: :n; ;']H'% EJ}‘V\% L%ﬁ?‘c%’@ﬁ cHigoc pe] sataklishldalnal ca,
,,,,,,,,, theyordexs }qﬁqkieff’ﬁzmoeﬂ e Vbl caUlgakl cal] cau
] cal] cal] £ g ane tmmmmgwaaaﬂa@@ﬂ a g"#] }]]jﬁ?;g], Lﬂg&@ugg %caU] cau
] cal] cal glzddec gheshgs, -che phes ég? X/ ? 1B98046kB} xsni c”
Y] Ul ca] cadraddeGakcad C adm lc gaf ca J(:galﬁj LEsreakEws ddieca] cal ca] ca
] cal caU] calcal cal ca]calca 3 ¥ and therefore the area
kOpOu000 f&iQ&mMSﬂ@pemamaamzl 2<2E2@®222| vpj e [v] U] ] ca] ca] ca] caU] ¢
al] cal] cal] ca] c3bk chirci] eafrkaklys ad£laahcal Ccaolglsq:a]c%@Lgal] t:]hcaU] ca] ca] ca]
ca] ca] calderakeain areas 5,# £ ur
2222233333 <ﬁ§ 33334 FEARATIRTEXOR BB Aroas mackiaad |4 sakaades] cal] ca
] caU] caU] catt carta FESPc'al]%an]rm]'xga]igal]xga;]tcahca]lcgéﬂézza]dqa]eggl&_a] ca] ca]
ca] ca] ca]®¥%®° further phoeto receivers. 1In this .cag
444444444464 5666 SRS 155, 508" 75;,6%%6 6? t iR RSnFiR® xd drib e zkLnag ca] caUl c
a] cal] ca]ac,a]di> a%%a g& U]ca ca R?afr&’a}ea?cm;]mu]maw]mmq cay
caU] ca] ca] caj ca ﬁE;%H PBY 5856 66667 the TRHLANGS /BT SO0 Fa 12254, gl fal vm
hc~X] ] c] a U ca] talheafd nek cotdmtd oa] aakfeadal] ga; %g% a cg ca ca] caU]
ca] cal] caPeatiors da cakcadea] Cﬂ‘*ﬁ%ﬁ&%ﬁ%@% LR g}%oto 9999999

9 1
:C b: Fu?)?eents nﬁcr’%)(ggg alﬁocafﬁa{ﬁ'@aﬂ @&BPe€a] cal ca] cal] ca] caU] ca] call c
a] caU] cal]3 alﬂ ca T cHtdia Cheafeptd=eaked o) eah: Befidliy 4ttt

e veflecting, In a manne
; CUB; d1EY be; aibod Va & caU]rca?%aﬁpcrae]sc?gﬂfga] eUsEateay] ca)
caU] ca] C@L&ﬁ@]d%%’%ﬁgﬁc Ul ca] ca ca ca a UFC ajeatUrée] gnak tagdacaland] ca;
S<<<}<‘€"<<%&g}1 S;J]TZ‘% s fpeict &b vndnedOdnkd]. | caklealisaUl cal cal c
a] cal] ca C d dathe airos! C C cal] ca] ca
c!a] caJ] cal] caEFSFF! ¥4 I—L]r\%g!] KKﬁr K%L?LLLL%&QMWA@N%W*%&% ZUnU]hc’\]X] ] ]U
] caU] calU] ca] caU] ca] cal] ca] caU] ca] cal] ca] cal] ca] cal] ca] caU] ca] caU] ca] ca] cal]
ca] ca] cal] ca] cal] ca] cal] ca] cal] caNNNNNo@OOOOPPP' Qb QR RNR{ RRRRRRj SSSSTT} w
r1 ga\ Vmhc”X] ] U U] ca] caU] ca] caU] ca] cal] ca] ca] caU] ca] caU] ca] ca] cal] ca] ca] ca]c

aU] ca] cal] ca] cal] ca] cal] ca] caU] ca] cal] ca] cal] caT$TITTT" UUUUVBVZ VVVWWVI WAV
VWAKXXX! XOX3XX{ vagkf " [ Urhc”X] ] UU] ca] caU] ca] caU] ca] ca] cal] ca] cal] ca] cal] ca] caU
] ca] caU] ca] cal] ca] cal] ca] caU] ca] caU] ca] caU] ca] caU] ca] cal] ca] caXXXXX4z26ZsZZZ
2727277ZZ& +[ 2[ L[ b[i [ X[{[[[[[[\{vpke zUrhc”X]] U] cal ca] cal] ca] cal] ca] cal] ca
] cal] ca] caU] ca] caU] ca] cal] ca] caU] ca] caU] ca] cal] ca] caU] ca] ca] caU] cal] ca] cal]
cal]ca\\>\M\ M\ e\\\\\\\ X n]r] ] AMLAQMTA 20MB8 0 = [ At _w {upke ZUrhc"X]] U] ca
U] ca] cal] ca] ca] caU] ca] caU] caU] ca] caU] ca] caU] ca] ca] caU] ca] caU] ca] caU] ca] cal
cal] calU] ca] cal] ca] cal] ca] cal] caw % 3" ;

"Dmr’ " " FaaaPbRbPcUct w {upke  ZzUnrhc”X]] U] caU] ca] caU] ca] ca] cal] ca] caU] cal] c
a] cal] ca] calU] ca] caU] ca] caU] ca] caU] ca] cal] ca] ca] caU] ca] caU] ca] cal] ca] cal] ca~
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light scanning.

The different photo receivers 131, 133, 134 age digcrete
individual receivers, Or elements of an array,

' In the above represented advantageous éxample, the area
markings for dlfrerentiating between various measuring areas along
the scale are gratings with different grating parameters, wherein
the grating parametera change suddenly from one measuring area to
ahother measuring area, in an alternative way, the grating
parameters can alao change continuougly in order to desgign &
gredater number of Measuring areas differently from each other.

A further application of area warkings is the marking of
the surrcunding area on both sides of the reference marking. It
is therefore possible to generate an area signal in areas on both
sideg of the referance marking which peints out the next reference
marking, 80 thar as a ygault of this it is possible to reduce the
displacemant speed, if required.

In conclusion, the invention therafore conaists in
discloeing a position measuring device having a scale and a
scanning device, which is movable in relation to the latter in the
measuring direction, wherein

« the geoale has 3 weasuring graduation, and periodic
measuring signals can be generated by secanning the measuring
gradustion,

- the scale has at laeast one reference marking, and a
reference marking 8ignal can be generated by scanning the
reference marking signal,

= the scale hag optically scannable area markings, and by
means of the phetoelactric Bcanning of the area markings with a
fcanning beam bundle an area signal can be generated, by means of
whose characterigtica Feveral measuring areas next to the
veference marking can be differentiated, andg
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Claima

1. A positien measuring device having a scale (1) and a
scanning device (2), which is movable in relation te the latter in

the measuring direetion (X), wherein

» the seale (1) has a measuring graduation (3), aad
pericdic measuring signals (M1, M2, M3) can be generated by

scanning the measuring graduatioen {3),

- the scale (1) haa at least one reference marking (4), and
a referance mariking signal (R1, R2) can be generated by scanning

the reference marking signal (4),

- the secale (1) hasg optically scannable area markings (5,
§), and by meana of the photoelectric ecamning of the area
markings (S, 6) with a Scanning beam bundle (12) an area aignal
(B) can be generated, by means of whoge characteristics wseveral
measuring areas (5, €, 50, 60) next to the reference marking (4)

can be differuntiated, and

- the area markings age optically differently deflecting
elements (5, 6), which deflect the impinging ecanning beam bundle
(12) in the various measuring areas (5, €, 50, 80) onto different

photo receivers (131, 133, 134).

2. The positisn measuring device in accordance with claim
1, characterized in chae the optically deflecting elements are

gratings (5, 6) with different grating parameters.

3. The pomitien measuring device in accordance with claim
2, characterized in that the measuring graduation (3), the
reference marking (4) and the area markings (5, ) are phase

grills.
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4. The pogition measuring device in accordance with one of
the preceding claims, characterized in that the area markings (5,
6) and the refarence marking (4) are arranged on a common track.

S. The position measuring device in accerdance with one of
the preceding claime, characterized in that the various photo
receivers (131, 133, 134) are arranged in such a way that a
scanning beam bundle (12) impinging on the referance marking (4)

is also directed onto at least one of thegs Photo receivers (131,
133, 134).

€. The position measuring device in accordance with one of
the preceding claime, characterized in that it is possible to
differentiate by means ©T the area signal (B) whather the scanning
device (2} is located on the first or the gecond aide of the
reference marking (4), in that the area marking (5) on the firer
8ide of the referance marking (4) is embodied in such a way that
the impinging Scanning beam bundle (12) impinges on a first photo
recelver (131), and the area marking (6) on the second side of the
reference marking (4) ig embodied in such a way that the impinging
scanning beam bundle (12) impinges on at least cne second photo
receiver (133, 134).

7. The position measuring device in Accordance with claim
6. characterized in that the area marking (5) on the first side of
the reference marking (4) is embodied to be reflecting or
Lraneparent, and the area marking (6) on the Second side of the

reference marking (4) is embodied ag a diffraction grating,

8. Tha pesition measuring device in accordance with one of
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. T?e POSltion measuring device ip avcozdance with claim
Q characterized in that the limit areas (50, 60) are formed by
the partial covering of the area markings (5, §).

. 10. The p?sition measuring device in aceordance with claim
‘ aracterized in that a scraen (51, 61) has bsen applied to
each of the arga markings (5, §),

ot the 11. The posi?ion melsuring device in accordance with one
x fpreceding claime 6 to 10, charscterized in that at least
th: r: :rence marking a%gnal (R1, R2) can be generated by means or
PActoelectric scanning of the refarence marking (4), by th
photo?lectric 8canning of the grea markings (5, 6) a se;on: )
scanning a%gnal (Bl) can be generated by respectively the firat
T?::o :ece;ver (1?1) and by at least mhe s¢cond photo receiver
. v 134), wherefn for forming an area Signal (8) these signals
fir;tai{n:re cambined in spn evaluation unit in accordance with a
inkage rule, and for forming a limit signal (L) are

combined in accordance wi
th a =zecon ; ;
therafrom, 4 linkage rule differing
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