2 3 NOV 20041 DESCRI PTI ONOPTICAL RANGEFI NDER Field of the
invention The invention relates to an optical rangefinder éf%hﬁﬁﬁgb bar
exanple, in surveying plots of ground and structures. Pri 2 &I
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 I @l Ao ok f measurenent of
Cr TR R R

rangefi nders of the generic type w ess desirable and in
principle also possible. Summary of the invention It is the object of the
exanpl e enbodi pen of he ,i nvention to provide an optical rangefinder of
the generic t b@aah8§et§ﬁiﬂpgﬁnﬁ&§na hi gh | unmi nance and ensures good

target illumnation an i | um.nous_ _ f1.ux th et. Ln_accordance
w th an aspect of the %P%sgn Ve%lrgnl\?ent}feolna}%%%gé% ?rs? %ﬁ%g%%drgﬁlgg tear
rangefinder 7 8sN@de2)04&£da example, in surveying plots of ground and

structures.

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



having an emtter which conprises a collimator and a |ight soyr r ed
before the collimtor, and having a receiver and a control %nﬁ @iﬁ?&gﬁy%n

unit, the light source conprising a plurality of partial |ight sources
having in each case a | aser diode and all |aser diodes emtting at the
sanme wavel ength, and a beamcoll ecting oqgical system whi ch i s arranged
after the partial light sources and colleCts the partial beans emtted by
the partial |hghingowrcecmnttdrredtish heompnfiseshe apeliumetonf drnke a

collimator, characterized in_that th rtial__be .are directed into the
aperture of NGB | FRAEP SFAoCHer PUara nhe CHeybBUePhp Ther 2ving
substantial ly orregbighi! ynand achthan HOpagat @b sebstant | athy pagakl el
at the collimtor. The advantages achi eved by exanpl e enbodi nents of the

invention |ie $RAUPEPt COMPEASILATa adel dTabity npfomaadnitali nliget r sAYECEP. e.

in the maxi nu r i tqﬂ%& or, a_gi.yen r 1 an_Logr i.h the
accuracy of ngggﬁigﬁegﬂ.e%ﬁgge imb£§%64d30§%v§ﬁ?ggﬁgLa?%égghﬁgéggsmﬁth
arelatively somittenyt ber theptsamd spseeangwhi clanbkesbebmpasiibbeihg keep
the dinmensions of the entire device snal 5 Brief description_of the

| . .
drawi ngs The i AREHEFONSYSE@RPIBT ARA: P nahbrBIGE AF FoBelBW PafthalefélBhice to
figures which genelysrepgesasiiddies exaMuAsidl Iheh@s Shaws tadiRgr apeof

the emtter of a first 10 enbodi nent of a rangefinder according to the
i nvention, partial light source and directs them into the 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



Fig. Ib shows the beam cross-section of the emtter accordin 0 t
enbodi nent at the target, 15 Fig. 2a shows a diagram of the grﬁgtNg\(?ozimg!i
20 25 enbodi nent of a rangefinder according to the invention, Fig. 5
schematically shows the design of the emitter of a fifth enbodiment of a

rangef i nder | o] e_i.pventi.on.and 30 Fig., 6 shows the aperture of
thegcol | i mat O?&%‘?&I?%%@e%i ?%E enbo ivﬁgmwl%?‘ tahé:eﬂf%déf‘?%e?m%@c]co?fﬂf%rt 0
the invention epidi¢se kgare0sehsent iikedt 1$ai §o58} bi HuLQY . k%@fyonlghe
enbodi nent of a. rangefinder according to the invention, Fig. 2b shows the
beam cr oss- sec :PB‘?F%*OIP%eo%n‘F}P?e@nthE%o@@Wh‘get%m@hb-second enmbodi ment at
the target, Fig. 3 shows a diagramof the emtter of a third enbodi nent

of a rangefinder according to the invention, Fig. 4 shows a diagramof the
emtter of>a fBukeh PSsNARODAn 3oPetkei @gtawings the preferred enbodi nents

An optical rangefinder_according.to the invention has an emtter and a
p g Prg§7

recei ver which, for exanpl8y “Huy°BelCoffEd@dre 47 xMaue mahrerl drelow 5
optical systemiid aedlearele Phot adiRdRs agnyeh! MRSV represent the

examples,

Fig. 1la 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.



el ectronic control and evaluation unit, |ikew se of known s%dﬂO\W%QD#
controls the em ssion of |ight pulses by the emtter and eval uates the
out put signal of the receiver which receinves the reflected Iight 10

pul ses. The di stance neasurenent can be e?fected by transit tine

measur enent or se.C arison thod. .Here, "light" is always to
be under st ood %%yc%rgétﬁ?%g ?ﬁagﬂ%P{EgﬁB{—‘ggi ﬁﬁﬂg‘é‘al?ﬁnf:ﬁe vi si bl e range of

the spectrum but al so Ancl usiesi@dl | easindde dddy ar @deokdih@dnderThepgai tter
of a rangefinder according to the invention nay have |argé differences in

its basic dest@renihoRyeRE cade, cHohbetr ,and Ifas rerieg.ver: Syhachcol £éat or
1 and a light spurGe. arrangeq,bef 4 20 callimator and consisting in
each case of at Ie%seta'two pare'?i aﬁ%"ﬁalog%t&jséglrc%s,kggwﬁel [legges of 2
beam col | e&ti ngptoptl calyssymt emd? aralanggt i phdéthed bedass path vegtivegn fhe
| ight source and the collimator. Each partial |ight source contains a

i gh _
| aser di ode, whTERTLHSuAIRFER e ngéﬂ'iuta'ﬂ:ép% obn&tp| utdkerissr 2fich

| aser di odes agncngedied iy UCeRSHON donrtha i ket Qﬂiﬁﬁibﬂe g Sf'ig%li't
edges. The wavel ength common to all laser diodes is the infrared Tange,
preferably fro?bses nhvt $1g80emhtter angs@wmhudlies ctbes-csrgnitonsbfnahe

| i ght beamemtte J aser di.ode can i.n_each, case r edyced, par al | el
to the eni ssi%% eégye g:%(f%llr%r%eaggl&% ransverse-t hEPgt orﬁgfeggﬁgrpgjs%' on by
means of B0 beammIossi nThept Hiakanyst erasiranget weiy ¢oserfecktBg egission
edge and based on 2 3 NQV 2004 4 light diffraction or refraction, and the

li ght beam can"*3Hst b 15 ePRAGHIFG M EBEuseE. by the phase comparison
method. Here, "light" is always to be understood as

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



Wth wavel engths from850 nmto 980 nm the beamcan be fo ry
narrow beam which 5 permts distance gradation with high ﬁZﬁZﬂgtﬂlﬁﬂﬁi
resol uti on. Wavel engt hs of about 1550 nm gre al so very advantageous
because the upper limt of the perm ssible individual pulse energy of

about 8 mJ, whijch is_.determned by eye safety, is a factor of about 16000
10 hi gher thani%?hgagé?gﬁaFEéoPr8ﬁ¥6§%rﬁﬁF98n98@ﬂ@nthﬁuﬂ1%htI%@Bm ganti a

use of this fagmag,b@hmgpeiﬁigg§?ibb@usgggording to the invention, permts
a very substantial increase in the range or - at a given range - in the

accuracy of neasur emenViths weseatehigighs o firbe 1856t rh agpan®€®i qum,lakhet he
| i ght source c l.st f | al lLight sources_3a,b ranged directly
si de by side. Qﬁ%ﬁbé%ﬁ?cé%%géggﬁg&ﬁépgfgaﬁ SV§F¥H1ﬁaFEOWnaﬁﬁﬁnﬁoerb?ha

col | ecti ng5optpenhitsyst st anftiech igrabimmto hoth panipl |ightesqurces

20 and col lects gaLtial beans 5a,b emtted by said partial |ight sources
in the object PFANEUBIGR- t HEVEIFPPERREoL BbMHeyl 2hP eit Reapeltr vevy t he

collimator 1 ifgeaePagd8ohlYplhal,cgachei ndivid partd e a.b.
substantial ly fil[s_?%e aperturesang thgg%grg%bﬁgifhéghgg §¥§é%§%8%§
substanti al | y tvéivaguaherpulde t beergyl | pfat abolit t e parti athbelansiba, b

t hen diverge Ln. .bu nly to such _an extent that thei.r cross-_ sections
lie directly s@%@é%@l%?éeggi e Fﬁ?SEV' H @ MBFEomheCfi WeahP Pt t ed

by the enitterhhgiser36hah the waFdBing@hd UFLBRAUS 3D Ut WPHCRGI0S nm. The
approximately twi ce as great as that of a |light beamenitted by an
i ndi vi dual | asdfr UPdEE. PAKEdRdi NFa ok hehbechadtaragmiwhclbFiis pPaysibhe 2 3

NOV 2004 according to the invention, permits a wvery substantial

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



5 partial light sources 3a,b are further apart. A separate cgl '

optical system 4a;b which once again collects the parti al begrfggga\?%ﬂlf
emtted by it in the object plane 6 of the collimator 1 is 5 coordinated
with each partial |ight source. The partial beans 5a,b are incident side

by side on th re.of . . the collimtor 1, in such a way that they
subst anti al | yep%gﬁ{p%gt el yIPFI | SO FSSheritnts a7kl t nEHTEBRH a R85 el®

light beam of sépsids CEOFBeSELhYONBEitdE COFdidmt Ala 40 LFiw. 2D
whi ch therefore has, at_the target, not only ‘approximtely twce as hi gh a

| umi nous flux #2H FPghecheafheniverdd 3By hewi \VAaluatr Fhsemiditede bybutt al so
a nore advant ageougyLr 0S5-SeG1 | cogdi tq,the third diagram (Fi g. 3),
the 15 partial I|ight sgju%tjc%gcs% S%IJbaIg%e grr%%gegj%)eppog?iL MBﬁtogan(Tt hejrg and
t he beam col | exedrdimptéd avishseanrh2phasiatollligbti RYuUeRiH .Cathes s emaBa; b
arranged after,_said 5% rtial i h%{ sourges, . as well as a prism 7 arranged
bet ween said JpTiEal t3he AREIARTENELFE RYof1de20nditiey tded et  The

prism7 has twhe efbErimd@forsurf agesyuda, B waichdives 1A o 14 pht
beans 5a,b enitted by the partial Iiught soulryges 3a, ﬁ%%ﬂﬁ%%%%lelr}?
comon col | ect§HPbPieal £5¥st emid wineottunsoldrett shehefprinn sa pranmerel

simlar to th L,ght r arding to the first diagram..in the
obj ect pl ane gliég?g]t}ﬁégﬁoﬁ%i rzrcgjt%‘l fant %ﬁ’?—e%‘?%t%%nﬂ:ot%%s At
wher e t heyo sulist dRtgal I3b)ovewhaph TR REUPLross; SeCtiln earhespongds. to .

Fig. Ib. The use of a diverter_ elenment makes it possible to arrange the
partial |ight ¥oBPRESXZR2hCL¥| &MLFSl 2T ahighast lumingns alvkt ases t he

cooling of theiaserndifdefitted by individual laser diode, but also
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



The fourth diagram (Fig. 4) corresponds substantially to th t%lN@\’b@Dlt
The difference is in 23 NOV200' 6 particular in the fact that®the

collecting optical systens 4a,b, 9 are adjusted differently, in such a way
that, simlarly to the Iight source according to the second diagram there

Is virtually no_overl of, the,5 partial |ight beans 5a,b, but the aperture
of the colli r%%‘%l‘iu]rafgrfilﬂ ecefb(‘?y 2ﬁ€tpaFLPgl BRAMECER Lt iR dERIGH: i t

side by side, apskdheyadfien propagaligudteasaidreebhi 79t or subshantially
parallel in such a way that the beam cross-section corresponds to Fig. 2b.
10 Fig. 5 showshati kewinddazdiensei 6hkl vl dght | gouroee atstaiding heostrhest ur e

of the emtter |.nd ccor.di ng. t.0 the invention, which
corr esponds tosié?ﬁtﬁgrggg%ggrgg%%% A8di oo A neolch‘??g][?ﬁ f%antd"‘ea

beam col | et i nepopiaLallisyst eMe2md t 5R5bGonbatnstpar tagertight spuraas
3a,b, which emt_ partial beans 5a,b of the sane polarity which are
oriented per AT t of one® anot e dvidl t%flﬂ%ﬁ@ra%aﬁ@a&ms |Fayth

sources 3c, d, i dedd ke se gkt B?C\E'E'Léle, b%ﬁﬁsth\@ , A by ﬁagqgaq.fe! ed
per pendi cul ar to one another 20 and ose polarization 1s-or onal to
that of the pEaidakoBdamatda, bsulfbleapbialby Ipaghtl l=dur tes Baib, e, dvay

consist in ea a of_ a |laser diode 10 and a cylindrical lens 11
arranged a sma a(&_ﬂi ?%%H%%a%v%?o*‘f%?ﬁc%ﬂa‘?‘a ‘T%P%Te‘?s%%%%%.t% ]gbﬁﬁr etPi ng opti cal
system 4a,®; c,d 25 is mRiganged sMdwey, eashenfsbhesprehblchi ght SEUr ces

3a,b,c,d. A plate 12a which is half-mrrored and half- transparent so that
it transmits (MFPardebpibeantbg structure of the emitter of a

rangefinder according to the invention, which
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



but diverts the partial beam5b in a direction parallel 30 t? Stﬁ@?rm
beam 5a is arranged, as a first diverter elenent, after thetcel i
optical systens 4a,b. The second diverter el enment arranged after the
collecting optical systemd4c,d is, |like the first diverter 2 3 NOV 20R 7
element, int of h -maraored.and hal{z transparent pl at 2b
whi ch transm Eléﬁ!%eﬁ%hr tlﬂ}al eeamfro g{w%lfl egi tﬁﬁligé?%gr?ﬁgdpa??‘ﬁaﬁ“ m 5d
in a directiortrymspateit t plagied 12ar twtal clbearmSemi T8e cpar tdalt ikBanse 4 5a, b
on the one hand a d.fc,d an.the other hand each reach, directly side by
side, a polari %t‘?%ﬁ Rubb £3Verfiferds RAatds Beapape dn eabsremistomt
right angles. pahapartical bsga PEL case i .Qyer wth
the parti al bepams 5c¢, d which agg %%ai{lzegé%g‘ oﬁhog‘?{dnetal ﬁ%%¥%%ém%n %re
col | ected by &F 4kt fer theol dret hagdoptridabe s§sbemtthd notherobjeect qiane G

of the colli 1 3¢ Lrect onto its apertur which is

subst anti al | yr?élaﬁl}a’d ?%g?glus&vvas? |nbgy g)l.ael’n % h%Of%Jéﬁ??E:LB]P lcllﬂé’le 13,
cross-shaped |wlghte spio¢ paise LE approdd IMbedys sgeaf eagpati e taiped he
| um nance, where in each case two partial beans of orthogonal

pol ari zati on | BprEvaLt Mod?d i RatPorte@F ¢aee epamplied ldeswrded are
possi bl e. Thusyidm papti cWlak ;LR t e gase 20 fdiagrans. | to nore than
the two parti aI:L | i ght sou?ces lsaFl[ovvn can be&%'s%d. W%l%gﬂcol sct ipoonfaoj?lzpea(ft i al

beams by Ml verawrhagameht S carthsen casdadedef orollactedsiby tde furdesr of
0 odee. having S8 VEUSTERGERE 16RT ITVRRAT | Burdy e oRPEEEIn I $14 060 i
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



and in particular from630 nmto 980 nm which are outside t
above-nentioned ranges. List of reference nunerals 30 1 Coll mNOM 20[]11“
Beam col | ecting optical system 3a,b,c,d Rartial |ight sources 4, 4a,b,c,d
Col l ecting optical systenms 23 NOV2004 8 5a,b,c,d Partial beans 6 (Object
plane of 1 7 i a, b Ref I urfaces 5 9 Collecting optical system
10 Laser di odegﬁiﬁa&/figndri cal bgg%%gﬂlggélﬂsm ates 13 Pol arization cube 3
NOV2004 9 PAF ENT CL A loMj&ct. pOahecak fangefinder having an emtter
whi ch conpri ses a col | i mat or él% and a light source arranged 5 before said
collimator, and having a recef¥&fMand a control and evaluation unit, the
light source ggmprising a pluselity;of Mf%@é light sources (3a, 3b, 3c,
3d) having_ in each case a | aser diode and a Faser diodes emitti ng .at the
sane wavelength, and a 10 bea@etbétetngnopoptatabysyswem (2) which is
arranged aftefgsaid partial ]Iﬁeiight $ou ces and collects the partial beans
508 %]ér

(5a, 5b, 5c, enitted by t T3%€ 1ight source (3a, 3b, 3c, 3d) and
directs themihito the Cylindrical lens

l12a,b Plates

i3 Polarization cube



(5a, 5b) are directed into the aperture of the collimtor (1) i

way that they overlap there substantiallygor slightly and are then
propagat ed substantially parallel at- the collimator. 2. Optical rangefinder
according to Caiml, 20 charaet®rrzedyin tdat, Ahg meyel ength is from 630
nmto 980 nm in particular from850 nmto 980 nm 3. Optical rangefinder
according to daim1, characterized in that the wavel ength is about 1550

nm 4. Optical4rangefi cordin any of Clains_25 1,t0 3, X
characterized i ™ that tﬁgg%gggn c%gP%gFi%ﬁ%erop FEAT sy 3T enT PRy ChRhs WrifRast
one col | ecti ng optprhdes systeMliddtcAb, (4C, add, a9l ightanggd-dd LPea

path between rtial I,idght source (3a, 3b, 3c, 3d) or a plurality of
partial |ight VR E3dd 3p0ldimasay . amnd 3bamiagcon| inRasirvers. aggdt i zal
rangefi nder ac ' to I m Lharasterized in at ch case a
col l ecting opt %zﬁif%st ea%(?4) eﬁpglarrarfggd i[hnh%g"di at ‘éf‘?x af%ggﬁg pl?f?"éﬁ?y of
AMVENDED SHEET 23ompia\s2094 alOpparalatyl icght pasutaes 3fht 3BpburGesOpiigal
rangef i nder acc%digg t?' ge%%nG sic]l, Eharact erized in that a separate
col lecting optital -Syst&h (AN 10cRagh) Goseard ahyeer| Aiedeataid atl er
5 each partial lda#dt Svded (8@itdPng3Ct 3 7 ti riq_%q{i n
according to any of Clains 1 to 6, %ha(\artac?)eqﬁ zse%@nﬁeﬁlt e’ %6 a
beam col | e€? i nPeampterhlesybnemam)ideds aystemst (Dne wiiicdr t é5 eder@Enged

whi ch in each Caaﬁ?erd' Vsearlté aﬁarlteiaﬁ f‘g}P@r tslgl.llrc?ggmand collects the

aperture of the collimator (1), characterized in that 15 the parzieg:ﬂ@@rﬁm4

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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SHEET 7. Optical rangefinder according to any of Claims
1 to 6, characterized in that the beam-collecting
optical system (2) has at least one diverter element
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).

AMENDED SHEET



Title: OPTI CAL RANGEFI NDER Bezei chnung: OPTI SCHER ENTf ERNUNGSMESSER 2 a b
Abstract: In order to inprove target illumnation a |ight en{gtga\gm%z?es
several partial light sources (3a, 3b, 3c, 3d), the en parti‘al .
5b, 5c, 5d) of which are collected by neans of a beam collector optic (2)

and directed,to fh [T SV LAT- N - oY I+’ LQr Lhe heam ',&C,S r optic
) 2) NAC M RAG UEER DIE ATI ZU TENAREETY
(2) conpri Sgls) K@WO P&i‘l&?’l’\hfﬁblﬁﬁs% ERF N&Lﬁ%ﬁmTiﬁﬂoﬂﬂE‘: &%ﬁﬁ%ﬁhﬁgﬁé ' eCl% two
simlarly polarised partial beans (5a, b; 5c, d) side by side onto a

po: ar i saglq(;gr‘%zg;ngsi?)} V\m@gﬁ pai ‘\.\,\ partial beanms which are

pol ari se o Filr gkt oy onglfoe\ea

Zusanmenf assung: Zwedkmica/Birpesser ung Ki eI ﬁ@ﬂ'ﬂ"ﬁ'W@WW@W@HMWMWWH"!Lender

mehrere Teillichtquellen (3a, 3b, 3c, 8 auf, deren Teilstrahlen (5a, 5b,
5c, 5d) dufdinterpsfienatys Verpifeatichyngsdntum k (Z%Q%esé%ﬁ“éﬁﬁ'ei"ﬁd%“@“ PR ei nes
Kol Ii mators (13)PgembsiRpol (lZfRD bi e PEAR sammel VO OI/HABES Alzvei zur

Hal fte ve ; ; grerchr
| . ('51[) nterlﬁé nal enthkl Sé'ﬁm '05"" , bG,ﬂlga,ﬂs,d ﬂh (fﬁ- i flaghen i nah{ne.von
poj art st ort Maé{% ?%g) It(enien, wo di e)(auggfngﬂgéff fsg%&% %@'ﬁj CTAYs i

Pol ari sati onswirfe

or t hogonagyy r@lainkisiaRed800Paar &cyoiidedl st rahl en uberl agert werden.

(72) Erfinder; und

(75) Erfinder/Anmelder (mur fir USh: GACHTER, Bern-
hard [CH/CH]; Kapfsirasse 4b, CH.9436 Balgach (CII).
YOKINGER, Urs [CH/CH); Haslachstrasse 2581,

(22) Internationales Anmeldedatum:
22. Mai 2001 (22.05.20013

CH-943 X
(25) Einreichungssprache: Deutsch H-9434 Au (CH)
. (74) Aowalt: KAMINSKI, Susaone; Biichel, Kaminski &
(26) Verdffentlichungssprache: Deutsch Partner, Letzanaweg 25, FL-9495 Triesen (LT).
(30) Angaben zur Prioritit: (81) Bestimmungsstaater (national): AB, AG, AL, AM, AT,
0112058.3 3. Juni 2000 {03.06.2000) EP AU, AZ,BA, BB, BG, BR, BY, BZ, CA, CH, CN, CR, CUJ,

[Fortsetzung auf der néichsten Seite]

(54) Title: OPTICAL RANGEFINDER

(54) Bezeichnung: OPTISCHER ENTFERNUNGSMESSER
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< (57) Abstract: In order to improve target illumination a light emitter comprises several partial light sources (3a, 3b, 3c, 3d), the

o partial beams (5a, 5b, 5¢, 5d) of which are collected by means of a beam coilector optic (2) and directed to the aperture of a collimator

@0 (1). The beam collector optic (2) comprises two half-mirrored sheets (12a, 12b), which each direct two similarly polarised partial

g beams {(5a, b; 5S¢, d) side by side onto a polarisation cube (13), where the pairs of partial beams which are polarised perpendicular
and orthogonal to each other are overlaid.

=2

1/

- (5T Zusammenfassung: Zwecks Verbesserung der Zielausleuchtung weist ein Sender mehrere Teillichtquellen (3a, 3h, 3¢, 3d)
auf, deren Teilstrahlen (5a, Sb, 5¢, 5d) durch eine Strahlsammeloptik (2) gesammelt und in die Apertur eines Kollimators (1) gelenkt
werden. Die Strahlsammeloptik (2) weist zwei zur Halfte verspiegelte Platten (12a, 12b) auf, welche jeweils zwei gleich polarisierie
Teilstrahlen (5a, b; Se, d) nebeneinander auf cinen Polarisationswiirfel {13) lenken, wo die aufeinander senkrechten und orthogonal
polarisierten Puare von leilstrahlen iiberlagerl werden.




