2 3 NOV 20041 DESCRI PTI ONOPTICAL RANGEFI NDER Field of the
invention The invention relates to an optical rangefinder éf%hﬁﬁﬁgb b r
exanple, in surveying plots of ground and structures. Pri 2 ﬁ&|
rangefinders of the generic type have 1|ong been known. However, the
| um nance of the usually wused emtters having a |aser diode as a |ight
source is as arule lower than will be permssible fromthe point of view
of eye protection. Mreover, the light beam emtted by an individual |aser
di ode usually has a disadvant ageogiss vety1 el onga g cross-section, which
can lead to insufficient focusing onto the target and consequently to an
i nadequate |lum nous flux and neasuring errors. For these reasons, the
range and accuracy of measurene ngr | i '%' f measurenent of
rangefinders of the generic type%v&)ﬁl Le%el\z@é 1‘fg\]talj}nm?desi rable and in
principle also possible. Summary of the invention It is the object of the
he ,i nvention to provide an optical rangefinder of

I nbodi f
?ﬁgnpggp:rig_; bg&ahggetéﬁiﬂpgﬁnﬁégna hi gh | unmi nance and ensures good
target illum nation an%hglq Jéﬁ?ﬂ%‘“&eféé@%ﬁ%otgﬁ %ﬁégg%%dkgﬁgg &% %Ece

wi th an aspect of the presen I nvVenti on, erei1s
rangefi nder 7 3sN@¢e)0&dra ehaup g, abnesutriverinkg ¢l ctonsf s@soandokhidmat or
and a |ight sgg£ﬁgtg£égnged before the collimtor, and having

Prior art

Optical rangefinders of the generic type have
long been known. However, the luminance of the usually
used emitters having a laser diode as a light source is
as a rule lower than will be permissible from the point
of view of eye protection. Moreover, the light beam
emitted by an individual laser diode usually has a
disadvantageous, very elongated cross-section, which
can lead to insufficient focusing onto the target and
consequently to an inadequate luminous flux and
measuring errors. For these reasons, the range and
accuracy of measurement and reliability of measurement
of rangefinders of the generic type will be less than

desirable and in principle also possible.

Summary of the invention

It is the object of the example embodiments of
the invention to provide an optical rangefinder of the
generic type whose emitter has a high luminance and
ensures good target illumination and high Jluminous
flux at the target.

In accordance with an aspect of the present

invention, there 1is provided an optical rangefinder



a receiver and a control and evaluation unit, the light sourc re 'gg
S

a plurality of partial |ight sources having in each case a 12a nd
all laser diodes emtting at the sane wavel ength, and a beanmcollecting
optical systemwhich is arranged after the partial |ight sources and
collects the partial beans emtted by the,_partial |ight source and directs

theminto the aperture of the collimtor, characterized in that the
partial beanshavendi recteditheo tWis dpectupeieést e collimator dmd sach a
way that they over]lap there_substantial or_, sli |y and are . then,

bt opagat ed ULt | SPE)CParaEPBE s PRARFC G e bF AR aqvin: dgesny

achi eved by exanpkeecetbodbRBNLS cftidie dmyesdd Dt idh i vnpey tteyl aighr a
decisive inprovenent in the range, i.e. in the maxi rum neasured distance
or, for a givePORuAYe CORRTIRENGase PhurRbitycodr a@rtdfalnebsaheneptrc¥hese 2

3 NOV 2004 2 g r.e.achjeve i a nelati y_ S 1§t
optical syst e%@é(%ghﬁﬁa%ggq tégp%ss%ib;f%ggg l?ég’f)i%t ha\é%i cﬁlj"'rsrlenjé%%gg %1?8?%3
entire device smattind Bti efhaddesané ptveorlehgthe diralM agbedhecbhientiag is

explained in nore detail below  wth referencg %2 figures which rrgr_e%
represent the ORxhnpt eSYSERY. "PACRhblis2 4 AR dGFaft bt hBSeRPEEeR Lot 10K 1 st
10 enbodi ment 9buA-£4Ngatl NEeT1 &P €hBT dr-tihe 1 BYSRE T @i ttE9 by braBows
the beam cross-section of the emtter according to the first enbodi ment at
the target, 1BaFigal2dighbwsoardeagmamdifradies difian einod bhe aperture

of the collimator, characterized in that the partial

beams are directed into the aperture of the collimator

in such a way that they overlap there substantially or

slightly and are then propagated substantially parallel

at the collimator.

The advantages achieved by example embodiments
of the invention 1lie 1in particular in a decisive
improvement in the range, i.e. in the maximum measured

distance or, for a given range, an 1increase 1in the

accuracy of measurement. These



20 25 enbodi ment of a rangefinder according to the invention E:T@rq\? 20@4
schematically shows the design of the emtter of a fifth enb&d 0
rangefi nder according to the invention an 30 Fig. 6 shows the aperture of
the collimator of the fifth enbodiment of the rangefinder according to
the invention a r section, .at sai.d collimtor. second

enbodi ment of %ﬁ'{rjaa%ggggﬁdg};gaggg%ﬁyﬁa Fathne qer:}\f”&'?tve&ﬁ’ ﬁf'i""gl 2P S HeHE the
beam cross- sec¢piofical tyestesm,t t 9hicRCGRIEEA] %0 ﬁB@ﬁSf@%&”ﬁ@@hgﬂgc}&

the target, . 3 shows adlagramof the emtter of a third ment
of a rangefi na‘iﬁ“%‘&%b‘?’éﬁ not tehehentirgedevore Fnglld shows a di agram of the
emtter of a fourth 23 NOV2004 3 Description of the preferred enbodi nents
An optical rangefinder according to the invention has an enmtter and a
recei ver whi chBrief d%&@nwelomaqu&eo@pmﬁdgsn a known manner of an 5
optical system and ava,#jﬁnche t odi odes az well_as an electronic control
and eval uation unit Bwi BE=BF L ORndfin SRdpdReAe agsntdediasi k Hee kaw ssi on
of light pul sesciby rifferemict etoand gualdia h t of ghe
recei ver which receives the reflected |i ghﬁqﬁisigﬁpﬁnésﬁgsﬂp ﬁ%b%@%%gﬁcetﬁé‘
measur enent cFHFHPEIF ect ed by transit tine neasurenent or by the phase

conparison Fig. la shows a diagram of the emitter of a first
10 embodiment of a rangefinder according to the
invention,

Fig. 1b shows the beam cross-section of the emitter
according to the first embodiment at the
target,

15 Fig. 2a shows a diagram of the emitter of a second
embodiment of a rangefinder according to the
invention,

Fig. 2b shows the beam cross-section of the emitter
according to the second embodiment at the

20 target,

Fig. 3 shows a diagram of the emitter of a third

embodiment of a rangefinder according to the

invention,

Fig. 4 shows a diagram of the emitter of a fourth

25 embodiment of a rangefinder according to the
invention,

Fig. 5 schematically shows the design of the emitter

of a fifth embodiment of a rangefinder
according to the invention and

30 Fig. 6 shows the aperture of the collimator of the
fifth embodiment of the rangefinder according
to the invention and the beam cross-section

at said collimator.



met hod. Here, "light" is always to be understood as neani ng%t&aNO\{ Zﬂsglhot
limted to the visible range of the spectrum but al so includes at |east
the infrared 15 range. The emtter of a rangefinder according to the

i nvention may have large differences in its basic design. in every case,

however, it h ' 1-5) ol | I mat or an .light source arranged
bef ore said 2815%%{::#'9%%%%1? %ﬁdt%%n%?%??ﬁﬁeﬁ}ne@g%ﬁl’éﬁgésof at |east two
partial light sources,aas webti@sl a heagerald®Ret i NG cRRUIGR SYst eMRe

arranged in the beampath between the |ight source and theé collinmator.
Each partial |1gfentieRr deoriai A81htEEseandi Gde rowkiister swhdeal | yfan edge
25 emtter, oreg pbygal ity of,su [, di.odes arranged _in_succession in
the direction %f r’?dﬁe eni'sst on eng(ggjsnl.p%%%hde v}/glveﬁengbﬁw%om%ﬁn 5 aPt 13er

di odes i s $he opnical edystage angr efarlabiohd romn850i oo 0288QdIM £ 24550
nm The cross-section of the |light beamemtted by 30 a | aser diode can in

each case be raducePhr alTBILY efM'edah 188ge URAE i ntibgyéae of

transverse t heggéwn bydeSiuper Pegiitdon Lycreans ehea be %Eghm 8 OPW'
system arranged very close to the em ssion edge and based on 3 2004
4 |ight diffratiees obyr dheacehbhtenndnthevdghteapatheamutus degmot e

hi ghly focuse W, i S LI 850 nmto 9 n e _beam can be
focused to a \C:Oej;y %ﬂ(}r \rl%vt\a/ egg%l&hmhwlg%%@ 5Tperm ts dEgFa%ikg?‘éEﬁsi g%lig]\nq'fh
hi gh | atet@l resbesti oTheMdebengths 0éaelpsineAB50-aUN ¥ akgec¥eny by
advant ageous because the upper Ilimt of the perm ssible individual pulse
energy of abolt™3 Tt WHh MEASHEEBERENeRT byPrey Ehgaf Bhgse| scampaktepn of

about 16000 1Gndvigher wear at»yeyglenglds  h[am630,nmd 0,380 am  5he, .

meaning that it is not limited to the visible range of
‘the spectrum but also includes at 1least the infrared
15 range.

The emitter of a rangefinder according to the
invention may have large differences in its basic
design. In every case, however, it has (Fig. 1-5) a
collimator 1 and a light source arranged before said

20 collimator and congisting in each case of at least two
partial 1light sources, as well as a beam-collecting
optical system 2 arranged in the beam path between the
light source and the collimator. Each partial light
source contains a laser diode, which is usually an edge

25 emitter, or a plurality of such laser diodes arranged
in succession in the direction of the emisgsion edges.
The wavelength common to all laser diodesgs igs the
infrared range, preferably from 850 nm to 980 nm, or
1550 nm. The crosgs-section of the light beam emitted by

30 a laser diode can in each case be reduced parallel to
the emission edge and increased transverse thereto by
superposition by means of a beam-forming optical system

arranged very close to the emission edge and based on



at | east partial use of this factor, which is possible accgzgérﬁoéfm
I nvention, permts a very substantial increase in the rang

given range - in the accuracy of neasurenent. 15 According to the first
diagram (Fig. la), the 1light source consists of two partial |ight sources

3a,b arranged,directly_side.by side. The heamcollecting optical system 2
isin the forn%%?{“é %‘#FEEFEF@%OBH E5Eraghdrem 2anghitdie | Liglsrmbaanochst h

partial light seusces #8randigniieebsupanti al beans 5a,b emtted by said
partial |ight sources in the oeggct plane 6 of the collimator 1. They
enter the aperture of WhEhcofavedksnrgtis i dromch85@ way tbhato@@chn,nditkedual

partial beam S t i 1{1s the aperture_and therefore thejr 25
cross-sect i ongg%%%st%%?i gﬂ% yaéoév%lrsrleéip t1ier 6. ﬁFthenaEEPWi nﬁ’?ﬁf“fl, wipgh

partial beans derbitben diivergee agajraddiiforonl ywienhsuchiah ext ggtelhat
their cross- sectifns,l e directly side by side at the target (Fig. |b).
The |ight beant®fPtEEHCBy PRESRPEEEF fs abypitat13h@ nar gae al$envaoys

flux which is 2ppEOXigBEELYLebW SE 2BIL8RL AT i3t | ght beam enmi tted
by an individual | asggédi odg. Accor ieng%?ort Eéﬁrggcoo% ta?%gg%]ﬁnmfilsg}?fia) ,
the 2 3 ' NOV 200diGigaali apul Eght epeuggesosa, hbaue f @t her, apaitchA is

separate coll egt] optical system4a;b which once again collects the
partial beam aé%(?%%g%ﬁi ?’tyedg%? fsféeﬂf't He oBj e %anets6 agpqthelsooo
col limatorol ilsigheportinatad witdn &agihartbal shioghim Sy ego The. papti al

beans 5a,b are incident side by side on the aperture of the collinmator 1,
in such a way ¥hatedfbyPagbdpantissl ISL Eohpl eetyrsi Wwhish daperssikland

then forma pafaldfding! 08" ARAM:Rerf! IS BefhfPS™ 8°4RN Hnblinriar
increase in the range or - at a given range - in the
accuracy of measurement.

15 According to the first diagram (Fig. 1l1la), the
light source consists of two partial light sources 3a,b
arranged directly side by side. The beam-collecting
optical system 2 1s in the form of a collecting optical
system 4 which is common to both partial light sources

20 and collects partial beams 5a,b emitted by said partial
light socurces in the object plane 6 of the collimator
1. They enter the aperture of the collimator 1 in such
a way that each individual ©partial beam 5a,b
substantially fills the aperture and therefore their

25 cross-sections substantially overlap there. At the
collimator 1, the partial beams 5a,b then diverge
again, but only to such an extent that their cross-
sections lie directly side by side at the target
(Fig. 1b). The light beam emitted by the emitter has,

30 at the target, a luminous flux which 1is approximately
twice as great as that of a light beam emitted by an
individual laser dicde.

According to the second diagram (Fig. 2a), the



10 1 (Fig. 2b), which therefore has, at the target, not only9a i y
twce as high alumnous flux as a light beamemtted by indZv‘Bgﬁﬁvmjf

di ode, but also a nore advantageous crosg-section. According to the third
diagram (Fig. 3), the 15 partial |ight sources 3a,b are arranged opposite

one anot her, beam col | ecting optical system 2 has collecting
opti cal systerg%zdl%%%far ?zjil%lgd ST d3a'g%rt‘? $ | FYREDSBUr GBRTtas vRI | as
a prism?7 arrasgesrabet vesnl sat tngptbsel csystepdand 44,14 hef om of ) a 20

di verter el enent.. The Eri sm7 has two reflecti'on surfaces 8a,b whic
divert the par?9&t?| Fghteseambhsa nartdmlt thedby5a her pabt ieall titieghtbys altr ces

3a,b intoa furth cqmﬁg[}col ng_.opt.i-cal, _,syste .Whj ch ol l ects
them in a nanirjligr Eflreh | & to T h ﬁ&% t gouroéfg ﬁ%ecg%?ﬁ‘aa{:Srth fiTst
diagram in theowbjbratedaneth ecatht barcdklli maght boandedi reet Sodhemio its
aperture, V\/netge theg slthbstanti aI_Iz/: overl ap, The beam cross- section
corresponds tooFEE TH P TRESuSBCLRLRE gV ERt BY sdfenmem thskepsutywmsshle to

arrange the pafliéd abollfhitdP $0ULREsy3R, B Lakathke! iﬂeﬁfh %Pg%‘%aanme%‘-i |;‘1 4)

facilitates the cooling of the |aser diodes.” The four
corresponds SiMEREREeHN | §ild sRdd Minartome Sk diéhefenme a pam Pkl

NOV200' 6 party r.Ln t fact that the collecting optical stens 4a, b,
9 are adj ust edhgﬂ elrmjg%tnl ;C}% icﬁcécl}% M GeYSS TRRT S n??aﬁ:h_‘)‘? tciPltS]?lfé'""’?t'r%t
source actbrding (Fagt heb)secehdcHi agicamrderiead s wicr tiuad | YaRgegverdsp of.

the 5 parti al Ii%Pt beans 5a, b, but the aperture of the collimtor 1 is
filled by the P&t i aPPEeXiBabsly tricededt bhaht asildenimpous délunnast ey

then propagat e @dnht SBk&mCelnkk FREOhSUlsiAntd Al V1 PLA! hebakn $Ygh A yay
a more advantageous cross-section.
According to the third diagram (Fig. 3), the
15 partial light sources 3a,b are arranged opposite one
another, and the beam-collecting optical system 2 has
collecting optical systems 4a;b arranged after said
partial light sources, as well as a prism 7 arranged
between said optical systems and in the form of a
20 diverter element. The prism 7 has two reflection
surfaces 8a,b which divert the partial light beams 5a,b
emitted by the partial 1light sources 3a,b into a
further, common collecting optical system 9 which
collects them, in a manner similar to the light source
25 according to the first diagram, in the object plane 6
of the collimator 1 and directs them to its aperture,
where they substantially overlap. The beam cross-
section corresponds te Fig. 1b. The use of a diverter
element makes it possible to arrange the paxtial light
30 sources 3a,b relatively far apart, which facilitates
the cooling of the laser diodes.
The fourth diagram (Fig. 4) corresponds

substantially to the third one. The difference is in



t hat the beam cross-section corresponds to Fig. 2b. 10 Fig. SQOE§T¥ 2004
| i kewi se schematically but in nore detail, the structure of €he emtter of
a rangefinder according to the invention,. which corresponds to a further
diagram In addition to a collimtor 1 and a beamcollecting optical
system 2, it 15 contajns parti Eght sources 3a,b, which emt parti.al

| 1
beams 5a, b of R¥e"tahE poldti ty*Sahi-Ef “ar EPBE| ehped CoetpentiE ul At 1R one
another, and tagstatid hes warbi ake hiaghbe8aUBGeSedenda Nisch didew mt
partial beanms 5c,d which are oriented perpendicul ar %’o one anot her 20 and
whose pol ari zath®h | §isddRsgonatot hehatigit t Beurpar tdacedomhbiong 5e, bhelThe

partial |ight S , d onsi st, i.n. each case of a |laser diode 10
and a cyli ndr%%%ﬁfeﬁgg%¥a§fra%%%? a Smalt* d‘llagtl%cgoav%‘g/ejff?ﬁn Ogai $ aser
di ode. A c®l | guadtininbptliiait systpm 4830106, dbdb | shar rapgecuaét esr eaghe of
the partial |ight. sources _ 3a, b, A plate 12a which is half-mrrored and

c, d. _
hal f- transpareml &Rt ®at 3t 17 anshhted t Y pdilts alPasdai’ba PRAMS difeem s t he
partial beam 5fdmandi & ciion; garal! el 330 t A pq_%%@ |
arranged, as a first diverter leI e%gntg,hdgft%?ldt Egleg’gltl é%ti ng o |céalsat
systens 4a, b. sted seddatadioversepsehrinent lar pangddedf t £n theslcokl eaty ng
optical syste ﬁlcﬁr }ils,blike the first. diverter 2 3. NQV %%)R 7 elenment, in
the formof a half-TTrored Gnat hat$S - 1 PANSYar efO At &° 1909 whfRh transmits
the partizd beam 5c whide i3 @dineid,s theepakki abchemat 5daiNya Wi eCld on
parallel to said partial beam Sc. The partial beans 5 5a,b on the one hand
and 5c,d an t HE%5t hedehahl: eabhe r edemictdincectd’y stlie bpmitger aof a
pol ari zati on cubgsdBinadber eakdg-BahgS OloParthadl DA lIae, at gty

angl es.

corresponds to a further diagram. In addition to a
collimator 1 and a beam-collecting optical system 2, it

15 containsg partial light sources 3a,b, which emit partial
beams 5a,b of the same polarity which are oriented
perpendicular to one another, and two further partial
light sources 3c,d, which likewise emit partial beams
5c¢,d which are oriented perpendicular to one another

20 and whose polarization is orthogonal to that of the
partial beams 5a,b. The partial light sources 3a,b,c,d
consist in each case of a 1laser diede 10 and a
cylindrical lens 11 arranged a small distance away from
said laser diode. A collecting optical system 4a;b;c,d

25 is arranged after each of the partial light sources
3a,b,c,d.

A plate 12a which is half-mirrored and half-
transparent so that it transmits the partial beam ba
but diverts the partial beam 5b in a direction parallel

30 to the partial beam 5a is arranged, as a first diverter
element, after the collecting optical systems 4a,b. The
second diverter element arranged after the collecting

optical system 4c¢,d is, like the first diverter



The partial beams 5a,b in each case partially overlap with gh ti
beans 5c¢,d which are polarized 10 orthogonal to them and are?cglﬁiﬁgégh%@ a

further collecting optical system9 in the object plane G of the
collimator 1 and directed onto its aperture, which is substantially filled

in this way (R In.th entre of .the cross-shaped light_spot.is an
15 appr oxi mat e%%%%%’rerhs%oﬁzhoefc Ftv?ﬁrgne Pﬁe %un’??}gﬁé }rgﬂg?é Fhde ase
two partial bearmnsfavenhopdask 120 arhzdi i OAa@yRIt8Pth¥ald04Sal beam

modi fications of the exanples described are possible. Thus, in particular
in the case of ¢ 2804 agramSivegd o4 thforRAE theamwsdpdit isal diFemt icsour ces

shown can be uysesh1 e @ | 85850 Har t baky b@@.ﬁsﬁﬁg dgﬁﬂ’;&s& L ERONL S
al 1i etc.

can be cascaded for increasing the nunber of parti t “solur ces,
Finally, i® i Sad®&ocBoddienleng ohasd |aaskrsdi ddes hahe ngtBSrwaeeldensgidts of |

in particul ar, 0. m and in particular from630 nmto 980
nm whi ch are:m%%gg%Ség%ﬁgkggoégfg%z?Yoﬁégeraﬁge%?if¥%?a5fo?eF Ence’ :
numeral s 30 WlGatd i tiat opa2rBead qoltteictl Ngeant | gabt SKEt 8Mg13a, dhdfidk .
Partial light gources 4, 4a,b,c,d Collecting optical systenms 23 2004 8
5a, b, c,d Partigdl® beakkislohseds ppank én Bach ppasen PeathaRdll exiamp

surfaces 5 9 Goldipcting ophiealisysieMs 10sLaseryfigde 13 indrigalslens

10 orthogonal to them and are collected by a further

collecting optical system 9 in the object plane 6 of

the collimator 1 and directed onto its aperture, which

is substantially filled in this way (Fig. 6). In the

centre of the cross-shaped light spot is an

15 approximately square spot of twice the luminance, where

in each case two partial beams of orthogonal
polarization overlap.

Various modifications of the examples described

are possible. Thus, in particular in the case of

20 diagrams 1 to 4, more than the two partial 1light

sources shown can be used. The collection of partial

beams by diverter elements can be cascaded for

increasing the number of partial light sources, etc.

Finally, it is also possible to use laser diodes having

25 wavelengths of, in particular, from 600 nm to 1000 nm

and in particular from 630 nm to 980 nm, which are

outside the above-mentioned ranges.

List of reference numerals

30 1 Collimator
2 Beam-collecting optical system
3a,b,c,d Partial light sourcesg
4, 4a,b,c,d Collecting optical systems



12a,b Plates 13 Pol arization cube 3 NOV2004 9 PATENT C %I b
Optical rangefinder having an emtter which conprises a colli ng Qlli‘d
a light source arranged 5 before said collg mator, and having a receiver and
a control and evaluation unit, the light source conprising a plurality of
partial |ight upcesg(3a, 3 3 having in each case a | aser di ode
and all Iaser§gf%a§'sdem' tti nga]é?%?%egéaﬂﬁ wavel ength, and a 10

beam col | ecting optical systeobf{@rtwbighei sfafiranged after said parti al

| i ght sources gmd collects the partial beans (5a, 5b, 5c, 5d) emtted by
the partial |ight source (3afT38M 3c, 3d) and directs theminto the
aperture of theagellimtor (1lp el Ln that 15 the partial beans
(5a, 5b) are directed into theefggéé?ﬁ%eé%%fgﬁégcol limator (1) in such a
way that they Zoverlap there Subbtantnal bytbeal| ghtey and are then

pr opagat ed sut&sé antially par a]I_.EIieI at,the collimator. 2. Optical rangefinder
according to aim1, 20 characrerf{¥®%in that the wavel ength is from 630
nmto 980 nmlin particul ar ¢¥yDim@Elcamion980 nm 3. Optical rangefinder
according to gzal ;?hl, characterized in that the wavel ength is about 1550
nm 4. Opticat“3dahgefi nder atkdiFng to any of Clains 25 1 to 3,
characterized in that the be | ical system (2) has at |east
one col |l ecting opti cal systzﬁnqj 4ai§%i&gcc‘ﬂ% 9) arranged in the beam
path between a partial |ight source (3a, 3b, 3c, 3d) or a plurality of
partial light sources (3a, 3b, 3c, 3d) and 30 the collimator. 5. Optical
rangefi nder according to C aim 4,



characterized in that in each case a collecting optical system
arranged inmedi ately after a plurality of AVENDED SHEET 2J° 28%&@& 2004’

partial light sources (3a, 3b). 6. Optical grangefinder according to O aim6
[sic], characterized in that a separate collecting optical system (4a;

4b; 4c; 4d) is arranged immedi atedyragtgrr Scenck pagteal |ight source (3a,
3b, 3c, 3d). 7. Optical rangefinder according to any of Clains 1 to 6,
characterized in that the beamcoll ecti ng- optical syst em (2) has at | east

one diverter elgnent e diverts,at |east on artial beam
10 (5a; 5b; 5c; 5d) em%gg %£ ag%% ﬁd?l Fgnta¥bi¥ce™t 3 eml%ﬁgrSC“"h%ﬂl} 8.
Optical rangefiaulepracsor di n:@ltl(irr@taixm (A.) &haractgghzeddurddairihegdl

| east one djverter elenent. is in the formof a prism(7) having a

plurality LT o SE6h SaliapaEorsa, agh) hagingpt & caleqingef | nodr a
according to C &b /o0r %ndCh%r\ﬁﬁclt&.{t'fo‘?{j | fhat t@ﬁ at i aﬁE Oggo&'ﬁ%ter

element is in the formof an east partly m'rrored pla
20 10. Optical ¢emyeisimer sacebudahityo cfypattChai rmslg}itt@o&xces (3a,

characteri zed iﬂht hgt :Tgﬁt)b amcol |l ecti n% optical system (2). has at | east
one superpositi® VilihetPoSPRY RS & bRseE éﬁé’deS@ndScal%d)

of different, praierablindeit hegonalngol A i 2k Oé'am@5»£-1—"]v %ﬁ#

rangef i nder accor di ng to Claim 10, ¢Characterized In at e at Feast one

super posi t1®n heamegrllecting heptaraalof sgspetnar {Zat wdr adiubés( 18)rakddNDED
SHEET after said partial light sources and collects the
partial beams (5a, 5b, 5c, 5d) emitted by the partial
light source (3a, 3b, 3c, 3d) and directs them into the
aperture of the collimator (1), characterized in that
15 the partial beams (5a, 5b) are directed into the
aperture of the collimator (1) in such a way that they
overlap there substantially or slightly and are then
propagated substantially parallel at the collimator.
2. Optical rangefinder according to Claim 1,
20 characterized in that the wavelength is from 630 nm to
980 nm, in particular from 850 nm to 980 nm.
3. Optical rangefinder according to Claim 1,
characterized in that the wavelength is about 1550 nm.
4. Optical rangefinder according to any of Claims
25 1 to 3, characterized in that the beam-collecting
optical system (2) has at 1east'one collecting optical
system (4a, 4b, 4c, 4d, 9) arranged in the beam path
between a partial light source (3a, 3b, 3¢, 3d} or a
plurality of partial light sources (3a, 3b, 3¢, 3d) and
30 the collimator. |
5. Optical rangefinder according to Claim 4,

characterized in that in each case a collecting optical

system (4} is arranged immedfately after a plurality of
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which in each case diverts at least one partial beam

10 (5a; 5b; 5¢; 5d) emitted by a partial light source (3a,
3b, 3¢, 34).
8, Optical rangefinder accoxding to Claim 7,
characterized in that the at least one diverter element
is in the form of a prism (7} having a plurality of

15 reflection surfaces (8a, 8b).
9. Optical rangefinder according to Claim 7 or 8,
characterized in that the at least one diverter element
is in the form of an at least partly mirrored plate
(l2a, 12b).

20 10. Optical rangefinder according to any of Claims
1 to 9, characterized in that the beam-collecting
optical system (2) has at least one superposition
element for superposing partial beams (5a, S5b, 5c, 54)
of different, preferably orthogonal polarization.

25 11. Optical rangefinder according to Claim 10,
characterized in that the at least one superposition

element is in the form of a polarization cube (13).
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