1 EP 0 541584 B1 2 Description

Patent No. 4,088,324 to Farmer. This patent teaches the utilization of an

accel eration sensor rfounted in FI EEPOG#M 334181 NVENTI ON

<the golf dub head for detecting the deceleration shock pul se generated by

“striki Nebskigtidial | . El ectronic The present PawneNs.4 088,328 kecRagser.iTois patend tegehes

findi ng 5 circuits nounted in the cl ubthiaatiicddtien cican\aeseieratibresensan mounted in

appar atpys o oF THESRVENTIGN gol f er f or det er mi' ni thg gdif slulyheasl fot dejecting)tha | de¢alesation he

accel eratton sensortoa digital sig- on a gelofkpyisegeneratedpysiriking theiball Fiagtrogic

t he, gol f eThegpresentanventiah refates txox kangsrimting o0 4 heciiitstmeteted ip the lub hendig gonverkthe ana-

hand- hedpelaratps foromé bytarcaifes foedetegminipg distangd n | oclag wgnatffpmsh erefat'enfa"*ffaﬁg' -t he

di st ancen agoif coursegiarewartitilah, thy solfBiAiMS a cour sEa' %ﬁ'?"a'é?]ﬂe %é%'h' o ge ée
en

oirer m

t he di shanshbeld opticsl tsansaeiver atapip Iospted opa aglf b, FﬁW“;F Q'ﬁ

t he gomoeqsegr'?%p, ﬁgbthpdfti;rce displays the distance i @ s|

subt r achetwr§n tREIBT Y9 eRce t he bal | traVlel [:Hets%

BACKGROUND OF THE | é""“ all't he ﬁ‘g“? t§t°fance

hol

measur i As i's known ' AnBifierAlsla ceEi'neq nﬁ devidB$ disclosed
det erm ne t QF own mthe X Gl &?eﬁmne-rtné S SYSIn%E- 18254 5580 FhifisyRid déscibdEtl KUKH D
di st ance :l %] QE%)% %{e S8 deftnaP r;;a sysfkﬁl of gﬂéétgmnfbﬁnéﬂtﬁﬁﬁﬁérﬁthe optics,
conpone prwé}qm" | St aPie&rohiBY, k¥ Bmptihg RdtiBhsBdielintiree
fair Wayeve ﬂée dridd 4ré gen@r@ﬂ( LOBYIt | NO  Hibdés, pRyiRally@Sparfted Houdiiys.c1n oflectd ,
these yg, %\)Hﬁb FdY9 445 BEBRE, fefuirs et at plafide slitsberseibifity irthy Seld; teloptical sys-
sepdr at ﬁétnb Quifer R Grfterpdidte GMetRwate s akBct (45, 72 Bgm raust tGhbubtad eh o(t8d0dA4 )
| QOT emegdtion. AddRhdlY, fixedyrOage tHarkers dé wdbde stoabi lity in the field, the optical
Sys- | ngpuhtiter vgadtibrin pia piapdnesnpai tad grear, est | SHMMARY OF BHEMVENHON t em nust be
nount edwiith can alter theabtuabdidtanoeby adddetas@hal | y, fi xed yardage markers do not ac-
20 coungardsor variations in pin placement on tliheontjastisthe prigngupihpreggnt inygption
| NVENTI| ON Anietyof attemptsihenerbeertreada tororyide di st apowdegya wvmeﬁrﬁna§cwt3/ gprgetus for
I N cont galfers wittoa méreaqourate indigation ofthedemaines et MeFRUFRG toa %%Put@t In 9972 9gif ?@?ﬁﬁss
have bebadistensetoths pisr igh efforts pave)ipeldadthg convéﬂﬂé‘r’ft the, ?R?e Qﬁan g pi

T he

gol f er susgjof rdigtrapsreperg.Foraxapile. PHETF é’é‘{eFon of t
di st ancBatend Np4:B6RE92 %W%dag%f a'é { trore-
effort sPHE'%:‘;‘Iﬁ "lf ésd°‘iaf?8 'f%%f'a . t e %Ea °°§°Ef gfi mu

t kansce

hand- hefrggré’f I ‘fg@e fsél f‘TS’" a;l'e "’e’gﬂ,? 868, 692, hro ';%Zrd'&'@ fhe 50 h%tm WO
cal TDR ﬁn'ce 0”Et ry t FanscC el %%pﬁéab’tré?:%mité%‘éﬁ&:%f QfeS
| ocat ed” 00\ m.srs%&ﬁﬂﬁ.scndé@&t?Un.w%tegﬁé:per at GansibilePtotheldtireNBuLdR biftHle PIRS Foflactad
retror egenf A3 3d4 36 Jdnss E1SP WAIRE Gadrds HENGY AlbBckAdthEbptiol gtdiver Séctiéh of théBiand-held
f 1 ect or gfQmiRRE biGiesh bdsaiitnodied i@ ng! f cownige. different frequency. The
gol fer %sﬁoﬁhéﬁs&h}«{&r nukhBérbfrenfdidunits @RS CeEl ver Theneksniitiddsmase tfainl arghthe regelvdde
M' t hadd iy go¥térs b the lcBlrstl TheGreddts tiltsce  t O palecinaiodiffértie edge ayrehroniglyhis differ-
retror eirhr%ﬁﬁtehrduo%&mb\&d bhe2 unhi @ngih@baski ght \whéecil edget fogitian. is proportional to the transit
travel s ufirredpoiids®y epirhiogan deodnsoriuttsnics eet | dime ofthe trapsmitigdropticalsippaltAimingglevice
di scl os eigndl. Mheimetingetvabbaivers triRmmissipr afthecei v e resperisive foedgepoifion Spargipsip mpapure en
i s refl edbedlse enitheNgception]et he Icoksticigtgnes  ettrapsit imafer tp sis'@haﬂ%@e&&"’“ tiymp di

to the definexthe disterceite/the pigcthe |dl§ﬁ“Q9f's @'ﬁe han(f"??e'f &'s §‘! %?ﬁ Bl :%

base unpleyedBymeang oba regfouteg the remptg ynit. $5‘rf‘ ‘ﬂ'{‘) r'f
r enot e unl'-i"ﬁe‘b%{?tes PamgNo( ﬁ-ﬁ%@i‘ﬂ%"&k II sé"’pt e\ . °e e iﬂ%ﬂs Jmea(ﬂo V. the
gol f er s apf éoq, Storme ety s pyl s& elmé;ttme °‘ ¢

hr off fofdgsor V§“*’Eﬁ gjh remofe d g he
Eégg ro% ;3‘%“53 £o 'S%f‘ "a'em'tte blflt e§°| i Ioﬂpe%l ?ﬁ% tranS| tﬁ%§| t gr(%adsl:?)on ds by

ble u celve I t r e r
returni

t gltl e%tn 40 sa t '%ﬁE*ﬂ@TﬁWﬂéﬁWﬂ&' cal
signal . gj ntervat perween transm ssion of

the rESp §'c¥rﬁraf9Pl? gr@s FﬁQ%c&ﬂoﬁ@f ﬂﬂ&fsat es t O FBRS Ylisa tibgarh 8kbwihgIhe Rethaiivdl
the reC%&hét&mmeé feht(h@s BFRIShIsE. TRE OP@Lal- 1T aNSI 1 ajoufGtthe Bindlhak opticgiNhsceildl) S
NMeasur edyibtbd Re dkitdnb&from S §die18 SurtdRBposliigat ance t OFige2 BiaMetalld enecliasita tiegrarh of tih S -
ence i s idthepbacatkatife sd 5 BAGRaERr epent  Téics| telysedbebportimmants thef transceiver
readout geiferd purtabl€Git] whett it i displaybdsydiséiefl d uni t showh indfigst;a di gi t al

r eadout \aldigedirdadoutised Uni t ed States Patent No. Fidurédiga Fegtionakyle@draiving ofthe prefer-

t 0 di spl ayYetdmethekiapbroash is setdath inUnitesttataso t he gotefl embodiment rugvnting gnechapisna ghowatina nt
No. 4,703,444 to Storns et These and gt her objects, features and

advant ag- al. both describe systens wherein renote stations are es of the
I nvention will beconme apparentupon reading |ocated on the golf course.
Asignal emtted by the gol- the follow ng detail ed specifications and
~drawings. fer's portable unit is received by all three renpte sta- tions.

; The golfer's current p05|t|on on t he course s tri- 50 BRI EF DESCRI PTI ON

PN @ emmy = e~ ALY AN R INSN Y 1 Y . o T 1

|t§l ﬂectom



3 EP 0 541 584 B1 4 Fig. 4;

conceptual i zed schematic of Fig. 7describethe basic Figure 4 is a diagram
of the preferred nounting operati GRASAHEYRIt s of the indention. structure
xfor locating the optical transmtter and |In operation, the transmtter
section ifigaktivated receiver el enents wi t Ednteptuaized shefiatiofGigiebaribéthéXasic DY
t he .user Flawred e diagram of gferpreletred Fawntihng ansm bhestiormbapectsvethe invénseei ver ;

5 tion geustreforderatingdhecapticabiransmitérsed wave t drdperatidn, the trarsmilter section isactivated
dr awi ng dt?ﬁ?'@t?'ﬂ@enéﬁ vithia the(glgspdpe partipniohe hebyethe uskri tapbrigh Périggdr 2AThe tRangittés sec-
depicts t K@ Y€ wave hand- hel d o tical tangarara¢s\and emits arpusediweveitrain ofie: h

wavef or m E'P"fgﬁ\sgdtaw'a%ﬁmctftgéasew ffegthe The phesgnblighieltangl Afof Figy 6 gpistatiasquaseivave
retrorefl d optical transceiver in conjyn t"’l”l i on r‘é{‘EVéf°F'S oftfys feppsmitied slgnal-nEhe meefermeth at
the wave- o uyy[e aotm:;lg tg:: T I’l tgnl agrﬁgm deplieeit'f' t?ﬁéo §li'l zs;mrﬁtmgtrvalpzs‘(:d 'S
twce the e
el ect r oni gfﬂ% ﬂf &aveent smlﬁ' gicmmcgart'%rﬁl t’ﬁ @ﬁgés s rte Atrtt@ @P?t'f'?"t?'ﬁ:erta‘! e,
the of thg,PARY GhE all§ rufcfbnal dlag pble of mterfenn egl aeas?n?mtq? *Hffor t
ot S AR o TIER -ezd-"m T
i

operat i OnFlgtﬁ'SHf}b;IIOQh Erhi;tZ are collecWé@Qhet hig 3\25 %:h{ érf'é}gp ﬁepteﬁénﬁ séc{brtlmg rané}
falls on ebdhirseminatio@idrnd Bepiingt dhQids! aNS Cedeler ;
retror ef | eativ@émbotiitentiotthé Bargédhvect Or et urns soRgrediversodioh Ssherdtes §detaktbd signal
aQd. 12 are collectively the 15 the |ighineR &R eftAght BerdyPSai ab6Ve afitedhl ON
of 7t he DETAIWED DESCRIRTION QF THE RRERERRED i agr andld @pé tdiveg waveforrh bithsal devaiGed & the
tyat i veEMBOBIMENTENt of the transcei ver. 20  frontend of the redéer Seetioniis/depictBE A iparen
generates a detected signal when the inci dReefiFigl 6 (plriel Mner gy ri ses above a
t hr esh- Diitheyah e pressaiRnyeTionNs dyscribeli-inPREFERREID general, the transmitted waveform Bhd:the re-
recei vé’ﬂ"'\ﬁ&\?éf"tﬁ? #prefe p?f‘a’t"d dugtetivarsthoding t he EVBTRVEfEINTPanel B) differ only in terms of edge
20 fr Bentopd ﬁhe%t’%/etpree'efe‘t theh i s dRvprhenisity whish is disrlayedin thi difgrem ofig.
(panel 9 t N &E\F}: ﬁ:Ef? TdRapNeNton feent i2bn § 38 tiedisediffgtepcejbgtween trangmitiegianden)
the trdR ?ﬁ‘pﬁ é‘d‘" JEPEPRPARRNYERn, o- conne“é*t"F‘!ﬁ'F"WPtthT'EFt iflerepqeds ligpatly pro-
| || ust r@Lie, enbodi - ceived waveform (pa l't'° el"F@P‘%?r‘?F eHhe tEnspeiverand g g e

nt of the invention, it should be apprect a"d Its'ﬁ'i'*’draf'yttmeeh i's
Q{Sm ayedgg, ﬁ‘sﬂo@:@thghﬁgfhég‘ - Eh'aged" er o rrbod° rc.mu.t.—

vent icBijer 36 iR isolaten. Thiz éf f er erl,%f?,r f ,@

e wave
cont engbiadr Wé’tﬁaﬁhé‘mfe oﬁtﬁ@%digfls hddsS | NVEREAG) Q) of F|g ﬂi% tve ?ld::
Thi s t iangattely nbdile0Che ibSdyl 117 REfMidsYan Rle® PO tdofihddged & ttle e ef&?ﬁ?a
t r ans c éonémodinel2 1ONR dar@Mportion of the body 17 to generate control signals, deplcted |n panels b
r et r or ddchtecdn@pticaldiddent 225 telr&ar bt Boly e t AN éf Figl 8Erhede s:hﬁn Sighlals Gridicats tHe
t he r etardesah bipltnameria displdyate kor difpilaging diis-S hOWs dofionARdkrebiledlwavdiomt. The ﬁr&%@é‘a@l
{{ r.ans- tangmeaRgenaéntsde thewseni2.ry di ff erenti atgomg édgesahrtrﬂﬁdcﬁﬁhd‘d)ﬁvefcﬁﬁb&ﬁépoﬁ& in
TS0l at i orFig. Fhiiows [l aystenvin usedmtheffigura thet r ans-to avjenérates the Praryed achuisiton Paiee '6at €
t he wageilrar neerts dreeting ereimirathestanseeiverhat  t ibisicortrelrsignal 60fs usdiio inmaltle andivolkeo! d's
i n pandf towargs pirf4jocatpd Swlﬁfﬁemaw@“gm My andutproated measuremepbdysteny nodul e 20.

The body r7"*‘¥:ont a| ns an el ec- edges ofPnce fthe sustern isrieitilizedtinethis\izshioh,@r m
are used Hﬁ & both "a"l%t ing rel ™ [S@iversign ceynter inecuidips Tounte; during a
gener af} "sg Y "ts 'IP sdgg‘%\]ltge t'ﬂ‘é’g) ??&’wf'n pan&Pt pndgyes8, B'Esaf%ﬂt'"aﬁ fon geqiverts
system gt a" ¥ o8 QHg T eqf 15 35 e the' tf‘ mep s“ If ; @lﬂmeas'

Si gnaI S 'T!I:Iéii ket é]ecioé% E598s 53 & lrec%s 0 aI‘ % adl 9_[@ Fwa:g?ed%?afllgiyl no
dis-  paRd lerﬁﬂtdtna@&%eﬂ’sg&:‘i%&ﬁt trifs¥en-© orm |s use e on

measur giNthe til@ dit he edges of th event cofh po Eﬂ tcﬁlg' ek Ved
wav ef ofriismidted SRR sighdls arecomp MOE»E %9.{% ign *lﬁé’%f: ‘i‘:

and gerfihine BStirhd @ flight3dr8Rlop@aGighal t1 0N RUl $8 cogn(?t;ngG Sltertdin froztz
di r ect i Nghe trassien gontdite chihptisbaedis- Thi S ceP bR 63% BOR d.ﬁ g

i ni'ti ablay eircaifrgl whith Gls@matallyOsoavetls @ighdi N 14 k@ cRtWackichR SRowh InﬁgaéWEa%el%V@Xd gyn
40  anedgeinbmadtiedinweasun@nmaiudsatwhith t he ik %W Yount" signal 60 corresponds to the leading
Once tlsdisggyed rihe gwifarn2.t i al i zed I n this fasbge®s of the neRredeivadisifegl ver i ncl udes
both transmitting and conversi on cousat er ey Mie abudswiddw defingdLlyl dagbs®B3

r ecei vPYstpmsleaveliReperiptipom use, the transmi tt end&omintofiom £180MHz WotkGeskoliedted ihNi S
counting_operation converts sends out an thetcoyversioscoynter THeosdilla®r clock frequen-
retroref Eg‘t’%?“'l‘!)d'aqr%etfi”ﬁ\é“ Figbandtiie measay ieaealed, to ditegtiysconliest thartioe dalaisto a
nmounted on the pin 14. 3 45 urement f ordi spl ayto
thegolfer. In the exanple of Fig. The retroreflector 15 collects and
redirects the 6, the next |eading edge 62 of the transmtted wave- opti cal
signals tothe receiversection of the transceiv- formis used to start the
conversion counter. This er 10. The tine difference between the edges of
the event corresponds to the start count S|gnal 63 The transmtted and

I o v T I o



S EP 0 541584 Bl 6 display of the
nmeasured di stance in yards. ' ratio for the recel ved |light signal.
The optical to el ec- 5The recei ver &O%H¥#4&1so shuts of f Sthe transmt-
ztrical transducer or sensor 33 |Is preferably an FFD- ter to reduce battery
consunptisplapofdie ndasuretditdnusingards. 100 phot odetiefoi the ressivad light sighalLThaopticaladleldny
EGG of t Tie receiyensedior alto shytsloff theltreuamiter ,  t hirisal tresgtiusecorisensor@3 is fbeferpbly drhiFD-
phot odi terde rededecdbgitasy cdnstmptien 4t theicensiusionver -  th9mihotodatecion sanbar meavfedtwedby EGEG
di spl ayatthe maasmegent gycle; hogever, this fagtugefifriot | encycore-é'hls phofogdiode,detsrtor hibs sulfigtentognver-
r esponsderiptad i8 theyavejorme gigplayed ip Gigt€ on of 4§ hesion ¢ftiianey. sepsithvty and frpquency irespgnse | se
|rre) f or Insym@aryihe pqtivation,of thesliigges24 ig- ¢ he t (elRpE %sgt'@ﬁ)f?ffth'ﬂ?@"cﬂ"ﬂht pul ses.
Once’ t [fuitsi 'T‘ the "S‘"SB‘fsé'f"b héﬂghfﬂ"sgﬁ tihe 28 the té"dé’rf?f?f’ tofjupReE 2P Hhe regpi Fbﬂ'Pd%
been ac 8%1 ?eﬁécﬂuﬁ ‘?{"a"ts'it UG e- 35°‘+~’rt9 Iéﬁ"’%&? 5’1“”’" h thgjubular i ¢
wi t h t B‘ﬁi’"a?” 2 FP&&E”S ' aSFFéi i cal | F’éﬁﬂg'ﬁﬁ‘f °|"§§98P“1'°§° 38

10
h0u5| ng eﬁé gﬁig ?Ar e‘aranc pmg Sm t I rgfesrre% onlﬂ utgl Je is an LDM aserdi-
i alo o Sl e ?Aspener TRtk w1

pr ef er rs‘ﬁ rﬂH{hQHﬂgur aQQﬁleh@e RRhingWNtiibral aser Is'las rlﬁﬂ)ﬁ s by hnht&r IIQ' 6

are setyodosdilaldr 40t Jsbdko s plyéﬁapp:@iaﬁatg?wf act UhLQ6 tde 3P3Rd ddli ens %Bﬁ' Hits

from shaiobutath dabtatfiibHHg tRansrit rédeBith fatd I 8- rMthnﬂﬂatﬂW)Jaln\{é diidsrgends! b 6.08 AfiRL

di ode iférthedbsel didtie 86l BBYM hidRudt maduRiddrer COl ihns of @1dR&Ednkd ot 0BGt ¢a0.48 ds\lzs& 106

suppl y daitryap prpevidedtd plige MddulatdBle@ensmitoe 37 widd (@odlmymat er | ens 27 whi ch

r est r i aédsbekihiZThe prefeitedrdatyeydeds 8084 THalmiagh t he t r S0itble blettfdabdohducton 26 aile rovidedio

t A i | |uatird2drivesthbeamsmiter doddBeeugerte of Ocddfe thielrdchiver-serfsor 33tane trhramitter ledend e
 Bedhe transrpitted goticahsihall4dt i on cir- di ams davices 3itathe geatromic médulb 2il.oot ( 30A8

cm) per 10 regeiver gprtipn of the pystepi inkudes @n pul.se nodul ate the transmit- yards

(91. 44 9pjical seasar Fdax Aenverfing insidettedipticn inft y  cyElpetronis Meggle The nod-

Sui t ablelectsiral egergycHe sensprfids wrrediebulfee provi ded to ul ator 42 drives the

t r ans i rewF 3:)4@“(53‘@ impgdange t&@ﬁ@‘?‘ﬁf“@ a"‘!:’GUpI et heTF%i?Eﬁ“‘!PE? diagsame Sf Figss8, §nt9, 11 and

tran Smcf»(% | |v fr smtted O ti Al ewcetypes and cnrcu1tvalue2(9rthe

devi cesiea%m Ndomd @'gﬂj 58; 8?ﬂa df‘?ﬁff[ﬂcfé ®1. Th‘é!'e "eglf‘s"ﬁﬂ‘fetﬁ"l?ﬂd“afntf’ﬁ'@*’%em
i ncl udeﬁI falglgag oobe ity ﬁmz'edgms‘:é" ver ti ng Thei n}emrsadl t|
El ect r qah il nRlegle T cal eneray. The S:%u%.% The Jé'fé’vﬁ%%gﬁ eve,y

C' Teult 'y 2 ‘9 $ ‘t:raﬂ ﬁ ﬁﬁsérgglgéétor rggt ' éh rp e%andare
di-agr argy fidfn the dﬁerenﬁate ditnd1 Etpvery h h| s
25 e ot el iy Al ke ﬁs.&g%% aé'eaae
si gnal dofvefléd'th REIERTH dnfEl sigai£Xt ract t he  prghRéd SsteEddntbd ih tha 5EHRMLIES, The wide
enbodi menAftep beifiggtctel 8y suithbhart g 401k t 1 ai | ba@vidhl SiRHigh Gaik 1a6tork A Gife\eB@ful com-
wavef ortanet a@isitiarpulsdfighaldd JséEtb R84tthaklisON spr OgnEilajdut 48 b ek $Upply isdlatioh Meirdre-
The sy glaynountetsitdsitialize tigsr, thissigidiealsbasert | on IRble albstddletopérationof the dverall systerm
f unct i dmint4upt the transmitted optical signal via coniegnal - €dg&ise uppéresrtion/at Figf &is the pRaddivier-
have vdpy44The | eading and trailing edge sicpiveddstectorseatizn arfrartt end aBifle tramisaiver.
rise tines and are rich in high frequency Tenkotuipdd senser 33vatputiisichupled totan BEE d
si gnal ,OnYgal S¥derei ve 46 and ponents whish jiving estagp (which opecfaimgt #n inhriedgnce
speed negat | ve 47 gul se strippers. The edd&@nsaatignandhufering funetiopphithie siag of
Fort h| PB4 is|d % [5e[3t9B I ce coth%eﬁwﬂ thegletegled eignabi dgosely, paupled
si gna g 5 p'efe"ed tgo:’t"F%\?ﬁ § %‘:éi'f?yéep eserﬂ‘"@ﬂph "FF st"ﬁlé"%‘@ﬁé’??&'ﬂ" E%m a"l‘ﬁ'c‘?’ gitie
Al ter f é}s‘f&vﬂ %\sgﬂ(\%vn |n %u ular rne ebe g f ra |d§|F aanIHIe HH
a' n ¢h 4 %;(I%aéé \f r;Q:heL asr ge at%pac acitor reS|so
t or es%‘ovfd &ll@ct llghggeart this W,% e |ftje|% % al is
ﬁjost ﬁlﬁ!i n?ea %wﬁmd
QIr

re- pl ayeniBsld %@%ck.oerbémnﬁako@m#chﬁs ?é?ar
st abl e oBip Bbtabdnls Mén (1 afzc.fbva%ao .ncﬁ¥§é4em tqranaét&&f anh

.l'el'l-
opt i Calempingh # opsrbifon AR ddRMator isldiRd IRARS BT tHlaRM sighal |Eb£>acll§lely $7
re- ti Gratedie collection of off axis radiation. It is preferred 78 which is biased toward th& @ﬂpUﬂup%i? Q'ﬁé)r
sect i onolbiittieQdldscad tb aGikeldof iewlof ppBaMAt¥er .  Thenith ednAsttishdRnerAREseignal whétithdBabe | S
coupl edy 3 degaes drle$s.Opt i cal System connection is presented with a positive goingHplilse.

anpl i f yi nthesdanefthewdidscipe padirs mmiroase fomp e d ankfer ultabiead g iBéring Sssodiaedwith fravisisng
funct i epllectig andwiscting thg soltvfiatatlightopteitieal 55y store 80 2@ $1sand ¢pi coinp:sator’82) the baittivedn

i n t heenseri /g prefefred, Hetnetrequieddd pypvdde | s | odripeédpulse ispbupléd i QR gale 83 for ussas a

pr ef er MaEPW band, pptical fiter34 fer| teeseoligsted lighbt i cal agyterl signalhr ough the snal | val ue
capaci t'0 inchgiop of tha{ilenimproygs iha signahip peisec ol | ect ~ Injagimilasfeghiop.itke amplifisid@nd diffarentii on
of the stage represented by operationg anplifier 71. The transceiver. As
shown in Fig. 2, a tubular nenber 30 45 operational anplifier output is
differentiated through having an aperture of approxinmately two inches is

t he capacitor resistor network fornmed bycapacitor72 provided to coll ect
light. Near the front of this tubular and resistor 73. The differentiated
signal |s anpllfled nenber 30 |s a recelver colllnator 31 mhlch |s prefer-'

o Y



7 EP 0 541584 Bl | 8 ated signal is"
capacitively coupl ed through capacitor ceives the first returned pul se of
light fromthe retrof 84 to a negaff Y241 3848L stripper shbwn on Fig. 9 in
: con- reflector, the target acquired flip flop 68 toggles to the nection
W t h t aedsigst is capadivelp nsipB 6 thengh @parpar at or cBives thefirdt refursed@utedof Ggint frackbe retrbre
rest oB4tokhegatv® pUlbestripserishdwaboFig. Pinicen-| 0gi c réflecter thetergetatquired flipflop 64 toggles to the
cont r olnédtiorwithbransistera S aid 86 pndicopar@d 8Bind e n b state which takasde resteffthe T0[KHp ogclllatyr 69

by is ajtypml@lgve[qgngl fisju qrgcpptrelpp):tloggand flip flop 67 and enables “"ﬁ slae paypt fiip fqobgq B one
| ts 's\PPP'ﬁﬁtﬁ'tf"P fiopFFn@t ri SI edge Tdr niPlRg '"S plogis ene atity J inpptatha nextrisingsdge o
1 olurning o Fig, 10, fhigee igghoyea MHIZ P%tt or f |6? I“P d N gs‘t" ‘%H“R/Iﬁ faggled which

Ci I | at GI"am"'ITI‘éa U"'Ws‘?flf 2%‘{"&93’ 'ﬂ‘ 'Z;?Q m‘g
89 st afhe°Al<h e Tt‘?' '!fﬁt g °
forth flﬁur? oun er own ‘I‘IQ 8Xt oscillator fl I:'Ivg 6 c@fg
the cl d Es%av A naf G ;9, tgﬂn Eﬁ!f ﬁ tgi‘h Fidion
countf g, o% ..s n e coun ovvn on
Fi g. ph thls'h toftN ngo Qifne SCI I I at or flip flop cI osing the cl ock

cl oc s'iéﬁéeébh@‘er&dﬁr ned ' off through I NPWiaimd to the gate fli P flop 89,
whi ch com}rmgeé‘p,g he, tRESRRECHRIREy fordel® 024 € 89. | n operat ion, the "stop
count " verbigdtthe tifhe &fEHeAce Mfckhatibhints a yaput  Of 1N%y8@mt@m6ﬁmbateeushh&t&Anrmje&o
di st anage dispRY BlshdwalCascaded counters 90, 91 and comprising &nl optidaB retroreficiog) (15)0ankia] -

2, 1 he2 comtdolk pulses Suppliet Yo ifipf G@Dddunter 15 ver Stranscelvér (1 )esaid transcdivérf(¢0) eorpis-

I f or mao.iircaperatidintheacoyraterdo accdmulatesshest'€®m f or nelaguri ng the di stance to an
Obf ect coumtpavhilli evprly tepthicsunsdvenfinws t@eerkthde d 2c ount er ( adopticd Systemd22) includingapropéidels i ng
an opt inedfountetstage &F whinh cellect¢ thej10°atedurh 92 count feﬁnmlw%me%s(ﬂs 3BpI7i &4 4e)jor

i nput @ﬂﬁm'@tfeﬁ?ﬁ'tOE’rfhe°Veff'?W%fﬂ%@IQ/"e=I°°'(510) sai d generpiing eptizal pulgesdyt) atnfisstirape- 90.
| n opercaintept? to lipstthayiRftsepoutoTheee gerRtiAsat es t he “titfograte and fops e" ipg f3tdoPticHY pulses

every Pfe'ﬁ‘?ﬁaté‘bil?PWGV‘@stﬁ"bWBV"teSaﬂ% Réthe 20 (“Ditgsaidietepmfipelor (15 stem (22)
i ncl udia ;lihea f’?"{f’a’f °qq%’>“€‘(e'ycfﬁrﬂ‘rﬂ"’e9's%atya & 91 whi @ﬁaiﬁqt'f’% ?mt( f""iﬁg n¥Ngunt .
transm'® r 95ferm apowerq re“42) for | noPK n'f ggm Ise 4s)for

refl

t’a Isd ay general
?VerI| %f?gfate %Fwdes propnalgg terf ceﬁ enerla'é)long éﬁ"f S
irs Jfﬁme%%g’ PR coiar 0 il e s Qrgtrt ad 1.,.«»
titi on or sendi ng sa| opti c?,I pul seg;t“g

bt ver 8% Higo atowthgemra%g%m%éystem fip (41) to eﬁ,sﬁﬂeaﬁst(épsf @&k@tes jin and
95. ThegRegiéndfefréifio 50hd ‘Sfob boift ifp fipl Thet e di SPI &fe optidaPtransmittir meaks(2f 36)B7,462!
Syst eMofitgud labiet # il e & E bupbifd tolAAID g@Si stor 96 gyd capaci tor 97 forma power
ON T €- 52 of the beas ket imobi@R&HsH&Wn iB@NRS. (31, 32, @pan eflirontteinoly (29t for the
count ermhis flig A6p fufnd Bl IEbiItioda B6 &Y at@rees-al by (iv) tirfifghean$\@4, 36,68 00} forrhdasi@g-

opt i calcugiel ¢ 88 meajememtcydtesi gnat ed 98 pr ovi desingd the tidp pifferglidebeBveerthe lebdiye
ibe- Flip fidpes8tisareferfaddanassia "thrgetdcauired® | ect or ( lédpe ofoomel séid tradsvlited optieal polseph
\?peed clipdiog. Ehis BRfIapridodgled by te micesked sig- gAnd ehreadorresgoraling deadiog edye plisaie

Si gnal ngl§om theﬁgpsorqgl'arystate of this flip flop indi- corresponding detected pulse signgh(said

cat i ve cetes thai thg respiver has| #?mc@eed byssighaloptd cal r etimifgmpansy24; 4% G 99) fusthersomarisi

| ogi ¢ F?SI"’“Q"(‘?E"“S‘?S febpieflqofor A5 and that@dimper neans (iB9a trigger (34, ‘h@% '°“r°é§ﬂ“’dI"99%"
with f Idtﬁfﬁ"eB‘? meésqr?;‘-'feé‘r‘iaebe't‘ ¥eas the "stop countCausingthe oplic rmeang 27,3

opt i ca ﬁ%"rﬁ:tst’% SO |ockCIa °s°'$’7 40, out uf”ol4 hio g8 aﬁd P apulsed o

: he be¥F P 8f°F fitipraby e
E ?I”g’m ~°'vn<;g"* PRongsnabereh ol 15,0 % A1 : B%'anr EEE'I gcgﬁa'"?rg fapype
hakde Qébl?e é}msée%leatg(ﬁbr 90)
I'ng

t he | aser s@fppfkgja“ﬂgﬁgsg 35 (lvg
In f av ir t pins
for rre@&]ﬂ fo I\ejﬁ? I%)IBE cyc sunngthedtstanoe ween oIfer(1 and

-t
the ti %lsaa&aﬁ&& orb H@%pl QQreL&ﬁéi' ng Fli pai h P13) 8&itddon Ao
targettaumyaévee to initializ6 B8R Of one sai dgf r ansyrérbieto M) b&iy mdﬂhlle&&r%au Iuhm)
flop. Thigpoh bwer i, &2 J0KHz0BeH REIdRY fiphe Pr 0CesAREld FarBceive i8] béifdapted for oper-
COr r es pepetigt@idireasketiiataish biodks Badk@uisal  f r om idorbyargorer 33 The state of
t hi s f lesqthbkiogk ghtagd. Atthis tha; thempinengidag det ect ed (ydawidpticalpoiads, (413 Ravela Giadrgdicet hat
t he r eottheiargeterguidition flip flod 68/'albarst theystap Si gnal  4dd appiraximalely O0Saniiiradiahé ; 45, 58,
90) f urctuntiiciingSP shick geherptaeitie flasemafft fie r & r or ef | (@)l tradsoeiven (10} fladlier contprising a
i ng a wnaliFydish infes)that the daserpireliitaifon of sai d tri gged hdidblec pistolcshapadalwousivgrdiret
can be mneldis sequence of events prepares the counters cgysi ng theysi ing #drmed sorasie have arbedins
(27, 36 for meppuremep cecle- e te¢ epsivefirslde-as t he 10 AREon (ks hapdepdrtion (16) apd a bagl
42) to generate and enmt a pulsed latorgflip flop. This flip flop controls
clock gate 89 and wave train of coherent |ight, thereby creating
effectively controls the application of clocking pul ses 45 a square
waveform (41) having a plurality of to the counter 90. '
_leading and trailing edges; In general, these flip flops have their preset
Tpins— ~e~h&r~&eter|zed |n that the systemls ded| cated for coupl ed to the

e . o o o o o,



{ EP 0 541 584 B1 8 at ed
capacitively coupl ed through capacitor _cei ves the first retu l'ﬁm HLﬂﬂ Hm IH"I
light fromthe retro- 84 to a negatlﬁfe ﬁ]l B8% ¢ ri pper showh |0

<con- reflector, the target acquired flip flop 68 toggles to the nection

with trateslssnabﬁ$a&6|tlmuob08ﬂe®thmughmmmt or 8Feivesshe firsirettraedpuise of light krom theinetro-
rest , of f84toaedpivaiuise stciprer shown omifid. 8inlceryi ¢ | e veflectat etargetagquirediiip ffop 68 iogalasdq the

f unct i omectigmyith tansistors B&Ryd BFand AemrarRiaBes t he sgtsinte Fpkesrthe rpst off they 1 dzigsciliator

appl i ed Tﬂ1§|og|p|epel§|g@bs Sqep:yar@gtrolfunctuons and flip flgp 67 ?ndgeqb}pgtrg sfop goust flipflop §p by

its .J i fgAppliedigflie fep(FF)EBsi ng edge Tur ni n§ td"aF'F‘ alogigyoneap s Jdnppts Wﬁ’ﬁﬂs'%ﬂef

MHz os- Mlgg"}&j%‘?ﬁ%;%?“?(&:%ﬂWﬂ 9Mﬁzf’*’1 i p fI et1 I°§Qf£a%f"8 flor is eraoc?’:’:r‘::’h
The 80 -
starti nghet“r‘? oc o$ g ﬁ(;pf (%" ék{h ct i on ?1% h° '?ﬁ’it P %ﬁg eiéfm the
forth i u puf romi)e cloc N senﬁ) ﬁﬁ cou op ich clears
o c o cou slﬁ)own o] 1qel>f1 ga%er o cl lt’l{e tlock
the clo Ts n Lt 4 ol o 4385, wh .@9& 8 Rament
countfll ﬁ:‘j‘ ulmes,yfsae to cI BCk Tt he- ¢ount er S ovvn on
Fig. @toth,; utto ids@k upscillator flip flop closing the clock

cl ock p aﬁgncaww rgiz,,ned off through input ¢f@ms0 the gate fli P flop 89,

whi ch conphehigto Fige121RR BT eRduitry eBorat @ 89. I n operation, the "stop

count”  segoabfthedin@@ierenck ibformatidnsntd anpid- Of NAR B&stem f&ﬁnﬁiﬁuﬂig@hddb&n&é t68n dbfect,

di St anc agedispatissshowin. Cascaded counters 90, 91 and comprisirigl & dptical tetrodefdptor ¢15)-am a
2‘“;3 he 92 count dockpulsasisupnliyd todnputt®ofcountét5 ver si OtnansdeivieidO)t saittrahiséelver (@0)compris-

I nfspr mats0dmoperation, the geuntdr 90 atcumitiateg theéts"f or neasigii ng the di stance to an

obj’ect, ceupts mllswewenﬂscosht@vmﬂomu@d ceunt er s ©@n ogital gyntem (22) includingrpyr dpti¢ahg

an opt i ag¥t counter eagsfo whichngoligcisshe "agief ceunb2 count cl iaRmiing seanss@p i ¥l 40.042) for

i nput Gl sipiayfashion, the overflowpSeaunterdi clodg) sal d t r@ngreféweﬂca' (Priggs €1 #pa firstrenp

| n oper &P?’@ﬁﬁgz?ﬁ@e‘égﬁnWBF coent. é'E’GEli‘ﬁEF?fFes the " '°“ "ate ﬁ"ﬁ 5%96'[]91?%" QRfical pulses

every té’ﬁg‘ BGHF"'M‘?’?’F BRI PO %4
i nel udi f fesr'fgigft'vsf;esruwf'éves‘i'sg ST uhi ch’ S P Bt seap ercgég;@ .
transm t trernsfs or array geh ) for In celvl anﬁfagﬂqu eﬁl p?“ts:)s 5!;)::-

or nd for

£l set etecting
over f | oj.g nageu rgv.éelt i e Jsgerating o, &
first rg Hé’en tEeOI‘crj co C? gis-100" S cougy al (61) indi-
tity on Y€ an r sen |ng sa| optlcal C]oul ses &MT u, ssﬂf tical re-
dri‘vers arﬁg BlsRotts @Rl Bdic foltfte system. Fii (41) to Sade@elrn‘i‘efaﬁﬂﬁﬁ i@&ﬁ@'&f» ngvﬂﬁ‘
95. Theggp 6y tefePrdd @k the 8dibpcliné: ff.,momhﬁe di Spl Ay the entical trarfshnittor reanél(22)¥6) 372do,
system (oagahug‘buleahﬁ»,rthqunf@rgsabﬁmgdﬂ,&NDngsl stor 96 a4 capacitor 97 forma
power OI52bfthe beam interr@pPhbdutitor ERGAINRY. 117aNS (31, @iYan elsdtrdnicsdiotiuié @1); set for
t he courthefip.flog Fuenst thealasir sibdy 36adffrahthe gaer ad | y (iv) timihgPraesiny (20,015268(100)! o ledsu g
opt i cal clusibrsefshe(ri@durengent gelei gnat ed 98 provi des tihgthaime differeatechetwer the deading

b e-) Flip flex@8isireferrediio gathd "targétaoquieéd " ect or ( 15) gdgenitionk said ttraasmitted loptidal pises
speed cdiipflopThis ipfipris tohgled by the'pragpssed sig- - genrnddhe correspontingdeading edael of eaid
Si gnal (ngl;[pm,tlpmqensop?:’ayhe state of this flip flop indi- corresponding detected pulse sigpal, said
cative @Pteeta?t@ed I"E"d'la Pé‘é'gafe%%llaé'gbiit i €l re- Ymigg magns(Gh ¢S 58.196) fertharqogpris-
| ogi ¢ f &Ftvheh H 15 a“dé'@FﬁéF‘eneans (31 'B@at:‘.‘»@eﬂ@"’)ﬂf@ H“'@é‘?‘!ﬂf tagen
f l Op 69 dffger Sl’ ase Unt f l I ? g %Flf a pz‘:;
t ranism tI l|p l |s h bp cont’r dck @ EUt | abel e ram QPF here
supp (fffi ap hca Ioc glse eam I |n ﬁﬁl
counter &N ctront s mod e ( 21),ea‘d E}: 9
l aser d' O ra@ftlfes@‘lthp hé}ﬁ hQ\QQﬁear pre§§ me' V) tim SHarddte ﬂﬁil stéﬁbsdmtea (L
nmeasur - c&lplé'il tPiRe &xtﬁv BowlR sty SNEI Y sifnie | €. measuring the dlstance betweenagolfe'rﬁﬂa
time difrédsRicPoieRd Bphiers t.tnb.euby;ma@u regdtsig-1 P f1 Op HFn (1) &t dn@Colr Gourse, Sditfoptical

"tar get nalasib d&4tes to initiafdgRerf one said tsﬁnsmktr@dfldaﬁi(nsyaéung%duﬁte&oﬁéaida.n(14)
f1 op. Thi sudohippwdrlupjthé $0 KBgbe dsdiptot tip pPr oCes s saill Gansceiverl10)/b&ing adapted for oper-
cor r esp @ingéighel dimaliesey statel ghictoiocksdiadk putd- f r om t hatios Bynsmtargol®8 (12)fhe st at e of
t hi s f| iepattieciock gat$i89. Atthis ime.diwpometupgselet ect ed pulvsidoptipabulsesgdd) tave atlieargdnbat
t he recelhefardebacayeition flidiop $atdaarshine stopi gnal 40 of ebpmiximgptelE09anifiadianss, 58,

90) furt I‘??H“F:fc'J Pl 69.which penerpias ter laaeroffesia- et For ef | eci¥kneid tnsepiver (19}furtaer compising a
ing a t M g wrps thathe lggseis deld off of sai d tri ggeiendiihpldablecpistal shapesi hqupingthe
can be rfTH is sequence of events prepares the counterg si ng the“°BE g heing ferineg sq.3site bave achofy
(27, 36, "ERMETFEI Eeyels-Wheg therposiyerfisst s the 10 KcPortga gy phapglp portionif) andgbargeh
to generate and emt a pulsed lator flipsflop. This flip flop controls
clock gate 89 and wave train of coherent light, thereby creating
effectively controls the application of c¢locking pul ses 45 a square
waveform (41) having a plurality of to the counter 90.
| eading and trailing edges; In general, these flip flops have their preset

—.plns.— —characterized In that the systemls dedicated for coupled to the



.portion, the barrel portion having a dianeter 5. The appara

wherein said optical_ of approxi matel “m“ﬂ"llﬂ““ ﬂ'lﬂi IIII

system further conpr?ses: (vi) salﬁf%"f‘ééf"rn%h cs nodul e 191)

+ collimator neans |ocated within said tube the body portion (17) of sald

housi ng angortiérgthe barrgd payidnrhating sdiantbtdrr ont  &ndThb @pparababuaf iclaln 8 wbereic saip optical

optical systappotidaelybesi ding i n the barrel ppostemfurtBer corppmisss: of of f axis to

t hr ee degr é@ssaidrelecieaniss mofium (28X regidinadn housi ng;  ( vicplimalerimea ted withinsgidityber

means (31, Ymbodyzgrtion §7) of prid he i of cl aiRmeximalgfeiddiont eadiorredsising the pccass

45) residi® '%SV#“TRE)’EFMWQ(&'H e a'rpgm ttser tancp g pffi g fodhreq.¢pai9rs WSS, neans

(27, 36, 3%on q% S|detheb

(a)oscil | at( )r mé{; Ff ??Sesat a poWPB rat‘ésa‘ff(‘f'al?h? WE?“'BS?'? oRigel

having a ci 40[: cal ﬁtetrl on rate™m tu %38&
. )|ns|de (a).0s¢i atorrneans eneral ses ata

havi ngaf ro {?Ibarre portlon havm c)irc Jran?m tter f tp t H)r co 'ng a

back end, dﬁ%& 4hH S transLiﬁé} {ﬂﬁ%%aﬁsnﬂ ShvdrfiHg©

opti cal pula%sa(ena% id Sptical ? meAREE oI i i ng ¢ cma.%y pticiblisds; and ()

buffer dri ‘éQrser%%%o%HbﬁHg%% d?(s‘é)adngaosc' | - seng@ufrdr dribr méims Soupibd  Shid bs3R)

bei ng | ocatgilor (33), said mindk B2) FRRANSaRBA COUP! ed 1tg iehdland caupieditd S traherhitéen

sai d tube WRAl sald tubABS) ahaRlibadkidfd loPdol-COks 15 dibdomBansRAdISing Sidiiody ategd firati d

di ode at Sadcfingfahd difecting Bititisn@ighttckadiseeCt | Ng | nCirel@bifionkrdtght to sai d sen-

repeti ti on séra83), sakicensoB3}) bebgiatdacs@nsor (33) being attached at the back side

of ,sai d tr ahesack diderof sabiremsrhifter means. (27The apFar e appactus of deim wherdiresabiiopticalxe-d

o‘ﬁfi cal re-3633,40342),adD), 42); and ceiver comprises: cei ver

oo npri ses: (\ilygsid timingariednst(24n4 5098, Y turtker ( 220, 45, 58, (AGpnsbiumeaheior cop@rting impidentept-or

nmeans for comvsiaggidigrepiietdr (Shsaidgitferercont i si ng doalibyises inina Fageivad elegtical sigpgld

di f f er en- tator geperpting g plyiality plppgrobsignglsei ved el ecﬂﬂf’l cal signal ; tiator

gener at i ng (& ??bﬁﬁ’ﬁ#'ﬁ‘;ﬁ%facbﬁﬁ% P‘Zﬂt"’%‘?fgnal s gnglprepessing gneans, fay e'ae"rxm of
each edge ing and ?ﬁgs proces gk‘&ﬁgt'ﬁ"&? sgaw@ # ’ETI
plurality &eﬁq ?iY’ f°5f'h(5"et % ft gﬁrﬂge g{ gk‘ %‘7‘ ?} %1 R°d
received el @g?gr 'éﬂdete q.% : na‘“( '{}éef'orm the dﬁ' PUe 8HT gdogs of gai ot
?Iegnalelang ?e:é?? e m&%‘t gver “ E%][ 0![ hs'agnﬂ Sap&{?ﬁ d &%l Opﬁlv@gﬁ}nrsg tﬁrlu%nal S
I e distance e

onse to en- gy dofifing i

Recei ver m't‘@erbﬁ,thlél %1"% E)ﬁo e s o Cslag(';t?%}tnh “x".\fg& %&u.%ﬁ&f? t?b"i‘ﬁig

perm tting plibgy vcmm)raae trmaf&m &gt o be ing edg® @féneCdP 3Rl trardmitted o tlcal
acconpl i Sh%dnebafedriec—wpdﬁsago Qetbdtiie opei 0d be- aﬂlsestothéa}reépfaﬂdm@rﬁeﬁaaet
def i ni ng a shrhéTedifhg vligaghByef the veRededsiyfal | eadi Ng edgwing 6d4k ofthe kfiﬁe&ﬁbﬁcﬁl@dse,
said tim ngsapi ndow extending fromthe bead- pub)sedginteaearsddolplents tdie logic
control signal (61) I ng edge of one of maahgifot acsulatihg palsesiutingadaid
gener akedhe appraip ofivkin 1 whedkirtseid tramspeiof t he timing windpwidreldes géneratingan accumu-
\Eﬁrrespondiurtgerpmseﬁer detect ed sane | eadi ng datefecop@®nd of the refl ected
si gnal teleseripp meend dps calibctiphendifestisar ned opt i delidispay means fprsitgplaying said accumu-
35 ing incisipnt dgipriesaidreess coupl ed t ¢ said |1®ef eounfelend ditghce qeaemiemeat fong
pul ses dur| ng said 2, The apparatus of clai m IS8#8efei n said transcel V-
tim ng3wi Hgﬂ%ﬁ@ﬁ&%%%&??éﬁ"g% r‘l"tjesﬁ‘??eaccu r furt her m%”
jaten colie AMTE cagong, o, Lop ool b0 g%a if ;:,"“*‘;‘::g%';'":,
di spl ay ma% :fctd)l;tu(geéaomg nl% a d bac CULQJ qgse(\ﬁtlactlva nofsé;ﬂﬁb 8
sensor iy ated ¢ as %urg‘%n
gol fer. 3. Mie Annacah WenPlachal spsz.dwhere' n sa' e' S
corrprl Ses back end for collecting and directing incident QO ﬂ@@p[ﬁﬁm&%ﬁm d?glalﬁhﬂlrl'ﬂkr%clud-
further congitiowrtils; ahd) an optical system ijpfdnlifiidathad pesé fiikdt Béated proximate
SwWi tch nmeang ssiecH¥uspdrti@amabcdic@Bda@dd- t EANS M dald@pticAIr&eHEEdr lifiling light@oribitidhd
font end ards for rt@ifilig anddleatingeddisentoR per mi t  acdyliiya whietis Adt oftAé shnRiWalidhgt dsans -
end; the transmittéd gués.neans to initiate
a di St andte apmastusaifelain 3 whoreid sald pptioal | ocated within said tube at said back
end for epdtdnefutthengongrisksdi recti ng i ncident 10. The apparatus of claiml
or cl ai maf ur t kremsmittet dietle stinpgrhineans) cencéroc us; &atentanspriiche
i ng an ofd withisaip sensorsueport mepnsder ldcgiinat ed pr oxi mat e ('\'2 sensor support neans
| ocat ed &tragspitgpr digde P"B‘O"atess&iddm@fﬁﬂq cal recdi v¥yptenaum Mespen pipgg Abs zu einem
contribution cus for retaining and | ocati ng @ikt egibpltepd einen optischgy RefrorRe-
which is not of the sane wave length ag the transmtted pul ses. 4. The
apparatus of claim3 wherein said optical systemfurther conprises:
transmtter diode support neans, concen- 55 Pat ent anspri Cche tric with
sai d sensor support nmeans for locating a transmtter di ode proximate said
front end. 1. System zum Messen sines Abstandes zu ei nem Obj ekt,
ent hal t end e| nen optlschen Retro-Re- 6 flektor(15) und e| nen

o -~ I Y L ~~s Y



1y

auf wei st : und ei me ' TLimal:
End. aufweist, wobel die (i) sin optlsches System (22), das ei Mmmﬂﬁ”mll““‘
opti schen Enpf angsmi tt'el (31, 32, 3EPAPUBPBIches Sendeni fiRel (27, 90,0 oM, 5 *
40, 42) zum ei nen Sensor (33) und einen Spiegel (32) ent- Erzeugen
opt i scher flekign(1F)siad ginpt SenspEmpiénger (1@rder s hal t emisfookdge Rahrec(Bd)aitoeimber vofdedar e
(30). an da&ffweistst en W eder hol ungsfrequenz und ZzuwdB@m-hinteren Ende aufweish wabetdie m
Ends zum Saf¥rfin pplisghes Bysierm @Ry €38 neeptidi eser opt i ortisehan Emplerigsrittgl (81) 32733, 48c4H) Re-
ei nf al | endeffs %%f‘%@“%éﬁ? %Per?ﬂ e@r@b%un( 33) an- t pigerrRensor(3Blund ¢ined)Spiegel (3a)ent-
geordnet i skt ’ze t '3 '”eé?\" det hin- g?"iey , dognpethall der Rafre (39} smdleren
System (22) 5‘60% gs"eq”e" te des Sen Igmem@gﬁ%zumﬁmmggundWsmen

ie e ﬁq 8”' a()glie(

opti sche E Z"‘f?\”:‘.‘ e43 45) g{‘ﬂ:gﬂ '° s‘%égl:g':n"und
zum Enpf ang r ’
Zei tmel mi t t?ﬂ,’;ﬁ ngs e, y WF'QPT”; 59). die {8 S e?tegs '1"8'“'?@? Pe'I?PoV '405)
wei terhin eitﬂﬁﬂn;ﬂ ﬁn@ﬂfﬁs@&%ptlgé )I ent al ten E\ﬁg |t e(\pfﬁl Q 45%d90 um
Erzeugen ei p@3 (s9), de von ddiERetrd 3Bk ?lb)za hl von, ﬁgen alten,
erfaiten, ogfidkg dNPLHd $6m BF6JeH BIREEN | M der eine Iza ﬁ.‘ Seition U

H ntsrfl an k&ﬁ&ﬁ@,roptmdhélﬁbgék?énieléeﬁé& mWwobei die Qé?trﬂeﬁnﬁnﬁ%rﬁé}pund rflanken der
recht ecki gegulsWighdisepf)pheBenie eptgeranl Empt euer -  f angsibddbdl wélldskorm aRzefydnde er45)
zusanmen i fangsmittel (315 32B3p43545) AamBdnmi63)  er ZeugiignalReoer, 63) eReit Gid de

opti schen StemdetchenslendeRTteGer, BR7A042Y, ) erSifyisale(6@ l6€, 635 Eriderurd 2l dbrﬂ
El’\%ﬁ der ung gngeatdaat itngeor dnet i st erfaBten, gepulsten Signalen (65), die durch
aI ten, n BlekdroniBnegu(PBin ( 65) di e durch (die ioptisshien Empfakgsmiitel &a@gtiver-

('V ZeitmeRmittel (24, 45158 9Q)Fuin Meiren 2Enpf angdan ausgibt, wodumhglle dushzufifirenie
Ze| t mel | i t’teéf’e Zoluntensshiedys zggphendenyaves- 20  Abstandamessyidturchyudzeichiren chiner
dur chzuf uI E%‘*ﬁ dgegessndelen APETCE¥h| edes zwi Zaprsiadewischany der Vorderfianke (62)
Abst ands mesg'ﬂ ‘;tf ‘?f nt TGE%'HET]YR%‘??"@P'ner der f | affit @basptrpblienggspulsiens Walled(¢ 9 und
opti schen e | Zif% 4ﬁ’ﬁ"§§'hen der vm’%?tweem@@(%y in Eryideryrg der d

nals, w bel | 2 ich 6
der entspr éjﬁﬂl elnen ﬁu%oser 2@ endé?}e i tgﬁr | ﬁggg ?ﬁ;ﬂeﬂﬁglﬁ'ﬁ:’ W"%_E;{S?v}’(m?%ﬁj S

o e

rg,paﬁ AL der gnal s ‘?S'E‘r die Zeitmenmttel

(24, 45, Synadny sty o | chen Voygigh, E
\@ terhin an%lllaﬂzug@;?ﬁkeﬁs\ﬁcfdudl?%}le %EI#@T?‘J[ €13y W-‘?th A lh 1d ;:(fo;%i l?el um

erzeugt W rwelieém @HSs20tBAd! &5 Wafkedas. Opti s
stattetw r diorder Knﬁ%ﬁ@rﬁarﬂ%h éhaf)els‘t‘er anl aBt, ei nﬁﬁ'd&l@%HAoFt en nefanllgnden e
kohar ent edaddrehCdekennibionfiet, i@ @Bs Systerh. zuMOT ri cht ung nach Anspr uch 1, bei der der
Sends-  uriMessdnzdes Absukezwisend s GRirste  Rec Y edfrichtuR@Pnach ARSFRIER BURT R bdseblal N
ent hal t T#2) esdebprauf éisdm Gaifpiat\dldeatidettnm 6511) edkopwg@lrmniehal: di € nmehrere
Sammei n HehgFORIMepvendet prird wnlieli deg pplischeLi cht es Vot optisthel $yisieintdak lema ke Quer-
&ny wei st ;Retro-Reflektor (15) an derfStagga(149ewstert. dadur ch sghitekrsiaféimigeRahre nttdindmdafile-
Syst em z Uil HersSesde-ErenfEnoers(i @ rdeRediepingchen ei nerreQuidfeiaem hinteren Ende\éathaii; cht ung
nach Ans ﬁ’PT‘}E fenGolierd12) wasgesefigg istre| e- (12) und ei (ResineminfierksilbrienidBed ddeseh Ende
" angeor dnet Y1)w°b‘35'e°%t1§ nimppigRdfHielRe At hed t: St sangeordnetay Spiegelznn cSanwieindund
wobei der ‘g'ﬂ pgn ann her"d OLp Mifiigdigst | sches Sy%‘F@Me" cpirdallende: LichipQgul einen
Retro- Refl & Qer Ak der S g‘ 4) nont i gfennpunkt unde it ¢ krei sf or ni ge
ride
S|

fin (c)
R8hre nit - Enpf an er temyitfely; dia g1 dem Brenn-
ren und ei ?gl%ﬁ@gz% &r H E?Efltlcaresgﬁl drrpch g at %efﬂld bﬂer@é ﬁéﬁ”\'sst
(b) einen |tgmeg ﬁf ﬁ’kor eé[en nds (v B&gi e opti schen

| npul se (4%3n GitRbARnitt (18Pund ARGERNEEIGEEN  SPise Rk | gung von
annaher nd Gcrrbﬁ anJeisl: tge(?t@ﬁg?\ﬁurchmesser von AUSI‘4I %ﬁﬁé@ggﬁ\ﬁ%ﬁ? ﬁlﬁg%g%vgg '?éHa%Uf

si nen auf wahifafétnd 5 cm besitzt; temittel, die konzentris r-H d
(V) wobei gawobisteEekinanikangen21f v HeEi €T - mitteln zum ﬁ\E&rdnSﬁ'aﬁaf S dioﬁénitﬁe' )
di e an demkBpemisehniti (17)SlefGeNzlde it dak Ner  Handielabiabiat Ere vatheabich &0 punkt
zum Tr agen optischeFdysiemr (22) \de JebeTos@hadb-f or m ges Cehause enthalt, wel ches so
gestal -  4Schnittdeg@ehtichestuf@hominentiat i st, daB \bmcmuﬁgeﬂcHWsméraﬂ?osnf'daf &ds opt-7)

ei - nen G MiXwobeidiareptischep E@pfaugsulitteli(3ten Tonnersalh>8ystdmwutbrh‘n enthilt COlima6HMittel,
Anspruch 33b&p. 436) meammpmitders optiseher amf wei Slieinnelehalb dérRSiTe DrérdiNRIS idersA N
sche Syst eﬁ%@?f*@r@? A6.c¥it 40af?) im wergedi ode- HeindesaunYariagenug der Aufndbens aulathalb
temttel, ?fﬁ Pttt Segpofinet stidvoSens or - Helex Achse( bis § Gradiedér wéaiger angeordnet

El ekt r oni k- 1/88' prneRapsehiiy ging i fuersgynitt i ¢ t o) n i.um Anor dnen ei ner Sendedi ode
nahe Korperabschnitt (17) des Gehausesyund das dem vorderen Ends
vorgesehen ist. optische System (22) von dem Tonnenab- schnitt des Gehauses
auf genommen i st; 5.- Vorrichtung nach Anspruch 3, bei der das opti-
(vii) wobei die optischen Enpfangsmttel (31, sche Systemweiterhin
enthalt: Collimator-Mttel, 32, 33, 43, 45) zusamen nmt dem optischen 55
d| e |nnerhal b derRohre In derN| he desvorderen Sendemttel (27, 36, 37, 40, -

S Y Y




e e L (a) Oneilator- M Lol zum £ 2noen ﬁlﬁIMIIIIIIlIHIIIlHIII
42) gour(genGrerdes |1ﬁpul gl z)ns opt ﬁ%&%ré 158481 eseﬁumtré?ﬁ gne\r/stenc L

. W eder hol ungsf r equenz; A un premier rythne de r6p6tition et pour en-

(b) SengledbRchnginhdneinsrudh 1 BMABARE BptvON S (i) un sysidner optigeali(22p dncluant des

| npul si ongcheRbadatenthat:41) vers el ektrischer Enemgyesidiémisgion entitme (P136] Fed0,

| edit r6tr o(hbsctatbeMittel kirbrzeuger) von Rwhilf er ant r i ebsﬂhpmreénérer@ﬁmpulﬁmsoaf&ﬁles(41)

(ii) ledit sensiteinerepén WiederioRAgsfremms enant de @i premist iythmpde pétion fh Bouseh

Sendedi oden(h) Sendediodenmittel ghm $Jmakerdelrypens s f or rrant"°¥°é@ﬂ!§?se'ﬁ‘P“' Eﬂﬁ‘&ast (@1 vers

ZumAnt ri eb eektrisches Beergi¢ in oplischedingiisen W e- ledit pétrorgflecteyr{ )'43 3 pou

recevoir et @IGJZ;EQ@%SH%?“IZRM ) %Fé%’tég:twer bunden 5% 'i”'::;“; optique (¢2) compre :‘:Etde

i npul si ons I €30y Apppe "A par- tir ),

et pour g6ng'p?'\§f“m’?\"t"‘?hﬂef idsMitAY er528 Wieans pr uch 1( s% :rf pout 'erv;:c{{:: ) ;”E

signal d’ |nﬁﬁff‘§‘i”19f’fatﬂé?r5‘if‘f"’é‘s("§1) | ndi cat Ff sche 'uef %L x;j éngfe

desditeg i si on r1DtIr q‘ grots noyens ( \didn 3@ el n
.einfal Yeﬁ%“t“:fgn"gajeﬁh H%. recep éjr opt i que Jmte% %ﬁ gifs moyens

opt i scher “FRFIPEESTR, %ﬁeﬁmgmmgema s&msﬁtmeymopawm 53310y, 88)S
formant eme t|§ S e

se trouvant avec les moyens foln®H{ émet-
optique (27 |e,’§ ch um142) b) " Si gnal bear beitbud Bdiged\b1, B6)I37,40/@2)Er St Ar -
(i) un no Eé;?ieﬁt%hw{éx td Verstsen und Di f fiy @ mbdeé aectrdmiqueeaipf angenen,
(i;v), des rmxaﬂﬁnodg.ﬂsaémé?dnoausseatpfaagbnere4 45, el qiv} des ambens dSsynoimbrisationd24; 48
Er'zéugen | O@iektrischen Signal® 8nd AMEragen IsgRSUr er | a disf doppoarmessuredatitférerick emearbller
dhe Fl anken seief, doplanies beroptsteaingpeisaan- 20  ententre ledrofirayart delunn desdites|impuire
desdi t es i maeiende Stegpesigiiale.St euer si gnal e. sions optiques émises etle front avan{ cosies;
optiques em ses eto | front avant corres- pondanendagtydedit galghalllmmﬂ# ofpeftestéon
~ det ect e88.Vomohturigc hachnénspicth 1Arbspdercie 1, bei  dercog¢sgondant, lesdits moyens de synchroni-
cor r espondaitmednitissetitelionpyens de synchroni - Zei%efRBd#t 14618 80) cpmprengt de plus
sation (24, (aipgisgp Mittghzu jpremeipns <8l pPus (a) ‘1"6 ?“é’ tItPe(ZM{"c"E‘P"" de ladite
Def i ni eren é?“ﬁfé@dZéP"EhV°"%V°’ﬂl“r'i@a"§%1%'ﬁétte (24), % t in
fensters, dd‘§’9§fe@1’|et?i‘(5’ﬁt'sd'?f'"VRB'FEiQ‘rque&hke ei nes °“ e ¢ "lf ﬁ?}l 'eé;; grer

or metteur ue

et enettre ?"P e o HEPRARBLi schen | Q
d' onde d'i mpgugTiaNed fe?%ﬁﬁ 8pt'3§:ﬁ%r"ént ar fitain eonde o Cranesu
p S tpﬁrﬁtag ﬁ@ alﬁnral t ?rg%é QWnf et

rulslons op

pulses erstreck

elpf angenen ﬁhlmlttel . deﬁ ‘ﬁm’tgll??uri\l?r mant ene
Vor der f | ankd® léeﬁ ﬁljgmo& Isghen | m cgrzcté-gé oft €8 qu 5%%e%tn5|
une onde en f&'{s@ Puﬁ&k z%@gcen%fn SriakiGmisifer- destiné & mesurerla dis@&e entre un golfelt 1)
ayant une pliyaAl hﬁgﬂ/e Bndeh SR Sna@vant et (b) Zahl@aylet & poteshi @4y 8ithis $ifih terrain de
Logi kmi t t el ReyakFef¥emittel zuft AhzeRbSder kG-t DN VON dolPILdiSi8 Rorsndtte rugtiqle 115 dtaht
caract bri se |igfenZ8hidiid @ls bife A¥GhRmBssagifurf enst er s  unchtéZsuriedi poREOE4) etledibimetteur-
akkurrul i er - denGolfer. destine A nmesurer |a di st ancreécepetnr(€D)étantgoapkécnour &tremction-

| ung ver bunden sind; und . 163 ledittgolfenr (92)t eau (14) situe
Sur un eervorchtuiibenagic Anspinzies, geltdarbis edtharum Anzei gelw) dsditescifokulgians opt@ées (41) ond ghef |
| edi t r et riende$dhaltmittalidieoiidery omis¢hedFende-anto | i er t ediveRghdeyargroximativei ¢ac 0,05 millira-
Abst ands nmouittel vegbundan sind, um diefigiviesngdes op-edi t pot eadPi14) et | edit erret t eur -
den ol f ertisches Sendemittels zu ermdglichen, so daR ei- (\)) ledlt @?f @mptecni

a9 "@'[“%[ﬁ'!a“t

adapt e pomepéﬁt?@s'a%‘ﬂ"@ﬁmg‘?‘%b%aﬁt led it gol feur " ﬁﬂg
e une ??&41)

partie for-

P
Anspruch 8, wei terhl n ent lg Elf%
ont pune 1Pe 1cht gﬁzﬁ wei them‘%ptISCh%lﬁ'”gg prméigznee( .

ant
gppr OXi matj so’p ISC m %%ers uréeEr% ver bunden Iﬁ rt|e t
es op- zun tvertel ch
e

%I S zZu erno t,f
(v) le d!t ' ‘Hch{a?e Qw&lei\lﬁfw gprenant ne(v §ET€&:%H5\Q(21)setrouvant
ei ngel ei t nlmpulseau weijst. e plsyis un ia%&rﬁé"pn dIER17) Budit b&ieP bt
portabl e a maln, |s boitier etant forne de f@g@,ﬂ Sbtidibd (22 thduGeit daRgia pac h
Anspruch | oder 4, weiterhin 45 avol rune pagidduit fitiert6imamticanopl 7) , une
parti ef (p{,ve.ﬁmaha}.; end ein optisches Bandpal fi | t @if)lesdlatoyens formant récepfeutbptique
poi gn~a (16) et une partie formant ca- der NAhe(3tle®, aptddsdblese frouedntageries
zur BegMensystéme pour meld@rey, la ldRtapard ureotjer Mant  Canomoyaysfortantémetteamptique (RTHEARTY
Li cht ver t edoimgiiegantiun rétrordtiectilr optigneg@s)ehian t r 49, 43) pligérienne jafpantiefoBnaptrandng t |
wel ches ni @ittewtireegitwi(thicleiftErhasielnAéage- Wi e di e ladilgipartie fortiant careg @yast un tube (30)
el ect roni cfew ({02g9mpeeartty ouvant gesendet en | npul sée ¥a¥apdiaagrersale circulaire ayant une 5
dans la partie principale (17) dudit bofgtier et |le systene optique (22) se
trouvant dans la par- tie dudit bottler formant canon; Revendl cations
(vii) lesdits noyens formant recepteuroptique (31, 32, 33, 43, 45) as
trouvant avec les 1. Systene pour nesurer |la distance a un objet, 55
noyens formant enetteuroptique (27,36,37, conprenant un retroreflecteur
'opthue (15) et un 40 42) Al |nter| eur de | a partle formant canon,

.. o o M. A NN\ .. o - r o,



dits noyens formant recepteur optique (31, (a) .d ]
formant osci | | at eur pourghn6 32, 33, 43, 45% conpr enant un mnrﬁiumﬁﬁmﬂuwmll
rer des inpul'sions an premier ta®R 41 $48. capteur (33§ ' (-
1(32) etant situe A 'in- tition; terieur dudit tube (30)y Aladite
extremt6 asttrémité avaﬁetl(nb)axtdeﬂé-amgrens-for mant ditlérosteurdptiue tdvgeend:r e pour
recyeil lir dits mhyenisgemahtacdeptair@pdue (AJi dent s |0 des moveny fomtantoséillakmenogrigéné-

6l ectrique 33 #34A) compeanentLierivolr (pgdtreur  (33),  Feedestimpisionedun pfE9r tauk darepé-

si ons opt i gerpteur (&), l4dit misoir(33) elantsitugrddindesdi t s m)y%qfﬂs formant enet- (c)
des: noyens Weswdnirivhei§0iddadks premité apidm §eur ( 21) dsg mogsps forpant iode qgmetteur
pon coupl esreReM srerellingtdigaria lymigredncidenie eur et (vPPW )’°'1V@'§’d|ét‘§9'?rﬂ9‘§'i‘%‘° §®@ impul-

synchr oni sa‘{ﬁ’ﬁﬁ’ E‘Zie" Joledit capteus (33) §aat 5y ts 'q“?ﬁ' nt di ode 45,58, 90)
conpr enant dtﬁﬂ 'f“fyé'?sé?ff" $met- co“?égf?“s i eEﬁ;ﬂi et °(5
ladite d![ Od viii esdlts mo en hch %glaéo ?%4]: f g1r enti at gﬂu}pl auxdl S ::Ben @ t
premi er tau prn .usﬁams.f s d8 st gnaigd (5 L4 Joﬁhf B8 Hobaer | -
di quant Chaq{éﬁr 9{'} |ae r d% ér L plural i t G el 8 tltj r?e on

| ar evendl ca ,s ﬁ onts avant et arr er 'onde en
cré4- hJani.r cﬁfq@@ﬁﬁﬁ%n @ﬂ%ﬁt%@pl%ﬁpr end: 7.N@AMositd Sic |afré\@ﬁd?c@ﬁdnqtd3h§ lequelle-
gener ant |e§es5ﬁ'ogl@%\¢%tetarnére de(l@r)de@ﬁ%rém))’@ns f@ft@éﬁeu%ﬁ&lﬁ%mﬁéﬂdr conver- de
control e (6Reaufdd difféidntiaRit JeRPHIRE sighusi gnal () des nioyéris REmAnt Eiptetr palironver-

opti ques i ngd EaIBIEBO, BN, 68)enSéponsd'al BigMal Si on det eGitlés ifrlondephiqueinfidentel &fun si-
gnal. el ect r imnpaisiore Mdtectet (65)DyE@BB padrIBENT I ecept ghHl sleqhiquéltety; eper Net -
(,bY des noymowenslombantiiétepteandptigue, sergetal pour t aKt) des mayensdie raiteenapt dursighad pour
me$ure de dtastainsiodacconPlr la mesugngs distanes e di f f e emplifierat differeitier leditgigad! électrique
el ectri que emenregistrgitaunr &efei tennorelodntre 16 enrpor al e regy et pbwr générer des signauxde cantrle
pour gener efrotigeantd$3) Aliprdetimedsing &mise f r ont  avaliveiadegdidicatifs des fnuje desdites impul-
d' i mpul si on@1katle signal de contrdle|(@lgpengiésniéndi cat i f s des opligypd-s desdites i npul -
(41) et |e BIgrAlRdeRstiongymépe wontayant@kner e en Ie- si ons_optiques. ponse
A la det ectF‘b?'P"a'défﬁnghont avant (65)%du® SI %ﬁ't'fF%?'! I8 ggypndy 1, dans 'eq““"

f sel on |a, revendication 1, °Y°é‘ ﬂfeﬁyn‘ih@ 'ﬂ?t % YB
synchroﬁ‘ll:]giif‘?é Wé Y&19P - 2" %om tif sel f“ ung

atlo
I n nsé

ce eur comprend de t?te feriétre

| equel le_ Formelrt éle gg(?rreg "Hlé?s pour desyncljl
emetteur - Iii:m%{%rm:fd? Lﬁr Eéu une desd Sthgu io optiques émises au
\fﬁchronl satlon Ite enetre o? des T moyens rg,;t ggﬁg, sidhQPfique re-
recuei |:1. ' bisfdsitif selon Iarevend%)(tfbﬁardgﬁyleﬁﬁél leON s' 6t endﬂﬂ ngﬁg‘bu ptéi:y ﬁdant
concent I et fBscopBobrnd ddGlugient S sur | edit capt giyiges fdrmmwiﬁéﬂb&faﬁs

| mpul si oNs  @EpinsGHE oBiiGus RSuAtLntUbeREuavant det eabGitdifo nslwamlas%oonac&mneﬂlée
re- 3. Di sppstishsvrsaietiRiaiteaydntineadismtd | 8 2, danspulsBfipehdahifadite fenstrs 0ayRdhe>-
pour | e ri caahtetiineeardan@s paseant ; dit tel escopeni@ﬂﬁpét@ﬂdgdﬂreplnlﬁmpteaccumulé
@) des noyenm rhicir siaet: Fioehgt dudlt tubedilal es (a) unesystenme optique incluant un
tube A cou- dite extrémits auikre ipbws revusjiresdiligegi ques poulc) desoopans daffithage er afficher ledit

t ransver sal i@ wiidreintidenteqerayapriblesiete extrem te  38ompte aooumulésénciant qpemesure de la

| adi t e fenefcrdes tevess/aiantsuprpranydarreptedrsiune ext r enrdistencapeyr fediegolfeur.

ni sation et uptyrledinablepayrmaidienetpotliicdunul e; (b) un miroir situe A

| "interi eur“ﬁﬂl?&'F‘EapfteEfbe A I a- et dite ex?r sfiif sglon; la pevendisation Beeamarenant
et diri geB ﬁ% é \affj chage poﬂ?""&?qe?@PV@F“P"&EF‘[’"‘?"&F"P‘HH?‘@P%

i nci dert e@s lﬁ lafﬂ" d danslequel e~ ﬁfﬂ t| %gour
recure ot Y Ry é%“.ia% T S i tnce
pour led' qﬁééaVe Ie%gl?sn?o%ns &pb i bl e po wn P & 618“} &=

l'edit cap be capteur pour positionner une diode . SpOSI t ' f sal On la

revendi caj brﬂéibeﬁha praR{TRE 036 ﬁ%mﬂ sanides m)i’@'ﬂv‘fspésﬁurfé@dﬂtla fevthGEdtbiP] G reG@idP! | S
4. Dispositifselon la revendication 3, gans La@H&!indant de pRis XA Fittrs pEIY.B4hde

f or mants. epkidsRtseloNBdvsHdRatRA B dardidqudhSt B OPLARUESIGONPIOARE 6t BlepBurdBfue 45
per met t r edit 'sptaivieV sgtipw cehiptdhtt o POy @BS T Or MaNpour MR fa doMFIBIRGH deSIURBR phar 18 fi-

di ode d' enmyjehefdfmant collimateur situeN®iht®idir OPt i qUE mEPddui st s e lalBRneBNGLBULE 6hae

di s- concdunit tubg & @eximite de ladiedkir@nitiayaans f or maRnte Ieippulsions émisest ance. port de
capt eur peurréguirs lattolgsancede dévietiod pordkppatt emet t eur A proximte de ladite

extrem t edtaxeAtrois debfs obngipssi tif salon |la revendication | ou la revendi- 50
cation 4, incluant de plus un filtre passe-bande 5. Dispositifselonla
revend|QtaP'FEﬂﬁ"'f?e'%I'aFPye’ld@Eﬂ?éF dpnslequellgpt j que situe A proximte dudit

ricepteur optique dit systenme optique conprend de plus des

pour limter la contribution de lumbre par la |u- noyens formant
collimateur situes Al'interieur mere qui n'est pas de la nene

| ongueur d'onde dudit tube A proximt6 de ladite extremte avant qgus

| es inmpul sions em ses. pour reduire la tol erance de deviation par rapport
ss Al'axe A trois degres ou noins. 6. Dispositifselon |la revendication 1,

u front avant de

_)|-




