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50 Figure 2 shows a prior art LED | amp designed accordlng t he the
principles of inmaging optics. Figure 3 shows various design paraneters that
are inportant to the design of an LED illum nation |lanp. Figure 4 shows an
LED illumnation lanmp that is constructed In accordance with a preferred
enbodi ment of the present invention: Figure 5 is an exploded view of the
LED |Ilun1nat|on | anp shomn |n Flgure 4 55 Figure 6 |s a detall Vi ew
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Fi gures 8A-C show the use of diffusant with the Ianp shown in Figure 4.
Figure 9 shows a center hidgh nount ed %;g% g:g%; constructed as an array of
the | anps shown In Figure 4. 2 f Bl Detail ed Description of
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specified vi gy n many appl 1 cation

provide an i I I'um nat ed surface hqxbggmﬂhaécygo\v@;@@tﬁe&) and a specr f | ed
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a typical sl | unFigeé 4 sHowsEUED@RinInGDN lahpN chat iSconstructed]iv aécoidbrite with wpreférfed embddiment
chi p surface dithe presapeidventiin@sibdtie pinciplesvfngaliayging oftics. Thelamp il B effectjverte cadserad bright-
opti mal LED inrebaB} 8 arito inauhmize/iaterisily yanttiegdff thd fluxat 4 desifedtahgle {thetpl)t Arf LED)chip B sita
the 25 LED o#ithjp atflux exteciorzup S whish infabridated githimetead fradie TnAbbridiwire @conhests the dnode of
vi ewi ng angl ehe [Exahip S4ah anededsad (1. The qathods abthe bED Mlvlemlywmed@Mgmme@sad
equation, % er"r3]by penductiveeppxyadhesiopto therintgrioturfereof theseup Bdiepds 1hand 19 areslepttjcalinigriated
[err] at the fl’_°E[93§'Tﬂ‘ "t"'tbe 'ewéraa\eé& beleated in WF‘QH’M@!%’"{" a shaef of nickeliPlated agp I'e
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the LED chip e élﬁs%l'eeéﬁ&r{eh Gr tb{e SpQ&ﬂsﬁ‘stz% danédive %Jﬂ%e $ 36turddead ramdV'to sta e 27

conductive epgYo MRS lighfledkagd dt the intriBée. R butsik'd iR the walf 23t di@vscHitheStion bidCbond vire 9
and 13 are elmﬁmggddmpgtsmbawd fromeach other. The lead frane 7 is

fabricated in aTkssndsthge22 may By TatitdtédTitm diiRdbleplasti siéhals XATASDVIRP B R @6mmer-
Astri pe of sidiaigdvaitable tHefmopstizaopoytlereranificturéd by Bbhn SHaHs C6/Thewall2B 3 ehatadnith & Kighly
of the cupe5 refiective meta sithuad ajusidraimror dieet and is bolistefl &rachmight fibish th-prgideca speculbliprefiaxting
frame 7, aft esurfacer Thatlighbpipe ist208 cip (1818 incliea)high and thedontew of thd wall @Papproximatee h straight
8.89 x [err] loeafdiodBinédhy the follgiing thkiewhichiglves ra@ius(nyinches) yassus depthl cut to a
given length as desired. 40 Figure 5 shows an expl oded view of the
lanp 1 shown in Figure 4. A light pipe 21 is forned by the conical wall 23
of a secofft! stage 27. The bottom opening of the light pipe 21 is slightly

| arger than the top of the cup 5 to m nimze blocking any light exiting the
cup 5 caused by m salignnmentduring assenbly. The oversize shoul d be kept as
smal | as possible to avoid unifornmity problens in the light flux fromthe
lanp 1. The lead frane 7 is attached to te stage 27 by connection of |ugs
31, 33 into holes 35, 37 to ensure that the light pipe 21 and 45 the cup 5
are aligned along the optical axis 25. An adhesive may be used to secure

|l ead frame 7 to stage 27 and to mnimze light | eakage at the interface. A
cutout 39 in the wall 23 allows connection of the bond wire 9 fromthe LED
chip 3 to the lead 11. The second stage 27 nay be fabricated froma
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cially avail abl e thernopl astic copol yrrer manuf actured by Rohm & Haas Co.
The wal | 23 i,s coated with"a highly 34, ¢ i ve nmetal such as al um num
or silver and is polished to a brlght fInIS to provi de a specularly
reflecting surface. The light pipe 21 is 2.06 cm (0.813 inches) high and
the contour of, the wall 23Deptbcux&imeliegs a st r Radjt ch (iachespd i s defined by
the follow ng table which gives radius (in inches) versus depth 55 3 EP
0 362 993 Bl Depth, cm (& i g’? Radl us747%m( 44) nches) 0 [err]
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8778 (. 3456) 110547§L. 19)( . 1857) s 4023
(.1584) 1.267 (.4987) 1267 (4987)3533 (.1395531( ( 5488)
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1.940 (.7639) 18 33@17 )0. 524) 1 9 . 1181
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2.064 (.®&127) 19079(7639). 0311) 2. 071531 . 0752

(.0296) 2.079 (.8186) 1974 (7771). 0737 (. 02098) mdssmp 1 may be
constructed as shown in Fi %;B‘Pe (4I78§ﬁ)t hout the a@éﬂt(%&of the lens 41 shown
in Figures 4 25 and 5 and ﬂ it pi pe 21 % O filled for ease of
manuf acturing and | nproved, )performancq)7 ugh t he epoxy

provi des # better opti cal ﬁra-;5clygt1@9the LED chigy (‘ di sadvant age of such
a lers-1ess de- sign is thapst h@sm@t al hei ght ,g783 Péaofhe lanp is kept
relatively large. Addition of the lens 41 to the Iarrp 1 al l oned the total

height to be degrgaspd, o%ﬁQtch@ s & Hounlid Figte 4 WD T abidition oftRerte QP@&%@&%W
with SUbSE@ntah@é r¥it G Et éﬂ) h % ggufa gaﬁoqﬁtpro eﬁ'&ﬂrfﬁm an@eal-
constant Vi ey be r he LED chip'3%bHeQlisad lens-less de-
| mer si on Iegﬁ Haaug ertmﬁ%mﬂebn&mﬁem@w .ﬁdaoﬂﬁasmsmma v 1 allowed
hei ght Lens 4pe thii hfeahrw Gededibaded o 2182 & Qiidse fioesy S 2885 &nn (D13 MEn) fwith EubtaitiaNy ref
n = 1. 53 and chdngé\¥dlightiebs> B SillERsacA, Adnh ¥t f doRetantisuing anglb, Yiel, lof Hsapany as "Pr”
epoxy. The | ensrigile S ishowsithé fiverson®ins $LWHIGAIMaY Be Gded WittDthElamp (dledredss @ty heldht] Lens
ext ends abovea igtabricaiqal fedm dnhepoxyhaviigchndidag)er refraction &f 15£ A58 anddé avallibie comnmértially Zrom
I nch). The erBssex®olytachCoinparnyyas SR iepaxy.(The o4t ras atrailis \of ¢ulvatued «f 11 @M@ @ (0t inch) and
Fi gures 4 anaxténdspbqye the taprof theseicoral stage 2hadisianc@d .305cm 12 ich). At t ach LED chip 3
i nsi de cup 5 antheattireleinp bwaykasilybecdstfuctedwithteferohde to Figures 4landfiby berforming the foliawing
| ead frang 7 steps:t he second stage 27 with the optical axes aligned. 3.
| nj ect epoxy | nt-AHIFEED chiim afup 5 andttach bead wirg® fomibaphipditeleadfl. | nj ect epoxy
Into a nol d cupzﬁﬁﬁﬁh df"ﬂée'ﬁ é'?°rsé’6’“% @71”‘!5'“"?6‘?"53'&’9“'1909" 5. Attach the
hat the optical axes

oy e e
f’mwﬁﬁpe#ﬁ e Tﬁ%y o %?3&5%&"@9?%&8&% SR e o of 8
21 wi t hout ;’iern b ﬁ@%o&mt%%9x$.ss&§hmg% il il 2 wﬁ.out

descri bed above, RSOV ﬂ@ oqﬂ, LndFRKRhE siitace St 1ehb j“ hhgl}e@bsor bi ng substrate
: 4 Alamp 1 was constructed as described above using a 16 mil square by 10 mil high absorbing substrate
AlGaAs red LED chip 3. The total height of the lamp 1 was approximately 2.54 cm {one inch) and the total di-
ameter was 2,159 cm (0.85 inch). Light flux generated by the LED chip 3 was three-dimensional (4 pi sterradian)
and the viewing angle relative to the optical axis at the plane of connection of the cup 5 to the second stage
27 was 160°. The viewing angle, theta,, at the viewing plane at the surface of the lens 41 was +7.5° and the
50  illuminated area, A,, was 1.81 cm? (0.28 square inches). The electrical input power, Py,, to the LED chip 3 was
' 300 milliwatts and the brilliance, B,, of the lamp 1 was 2.4 x 10¢ candela/meter2 (for an intensity of 4.3 candela.
Figure 6 shows a detailed cross-sectional view of the cup 5 shown in Figures 4 and 5. The cup 5 is formed
within the lead frame 7 as described above and may be silver coated to provide a specularly reflecting inner
suface 49, Light emitted by the LED chip 3 exits the cup § within a cup viewing angle theta, about the optical
§5 axis 25. The cup 5 includes four separate sections 61, 63, 65, 67 which are axially symmetric about the optical
axis 25, Formation of these four sections is described only with respect to the left haif of the cup 5§ shown in
Figure 6. Formation of an actual three-dimensional cup 5 could be accomplished by rotation of this planar rep-
resentation about the optical axis 25. The LED chip 3 is attached to a flat bottom section 61 of the cup 5 using
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eEm T ITed by the LED chip 3 exits the cup 5
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are axi al y symmetric

For mati on of these four sections is described

only with regsfiget to the left half of the cup 5 shown In Figure 6.

For mat i on”of an actual three-di nensional cup 5 could be acconplished by
rotation of 1 hiSpoyhaimaEonigdfition’ @AY LG dbBadt frdn EheOpigiopaning anétathédB:catdihe dolyD
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met at hesi s- cat g) ¥siomBRlid/ERiel 8@y Mactioh st Roiding. 2€d I n that the mononmer or

nmononers are polymerized in the presence of carbon black that has been 40
prepared ¥y mutddisisplbngleconposition process and which contai ns | ess than
0. 3% oxygen, the anount of carbon black present being fromO0.05 parts to 25
parts by weightolpaére 10Barradnsatzung, sriitoralr bar nenBingdifpyngsnnatatiese Katalysatorpolymerisation
von einem oder mehreren Monomeren vom Norbornen-Typ hergeleitete Einheiten und enthaltend Ru8,
dadurch gekennzeichnet, daB die Polymerisation in Gegenwart von 0,05 bis 25 Gewichtsteilen, pro
8 100 Gewichtsteilen des Monomeren, Ru8 durchgefiihrt wird, der weniger als 0,3 % Sauerstoff enthilt.
Polymere Zusammensetzung nach Anspruch 1, dadurch gekennzeichnet, da8 die Zusammensetzung
von 0,5 bis 25 Gewichtsteile an RuB enthdlt.
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von einem oder mehreren Monomeren vom Norbornen-Typ hergeleitete Einheiten und enthaltend Rug,
dadurch gekennzeichnet, daB die Polymerisation in Gegenwart von 0,05 bis 25 Gewichtsteilen, pro
100 Gewichtsteilen des Monomeren, RuB durchgeflihrt wird, der weniger als 0,3 % Sauerstoff enthélt.
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2. Polymere Zusammensetzung nach Anspruch 1, dadurch gekennzeichnet, da8 die Zusammensetzung
von 0,5 bis 25 Gewichtsteile an RuB enthilt.
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8. A process as claimed in claim6 or 7, further character '

pol ymeri zation of the nmonomer or nonorm;@ssbgmri ed out b'y mﬂﬂ ii“l"ililmlll
injection nolding. 50 Patent ansprUche 1. Po?ynere Zusamren

ent hal tend von der Rip ffnu srret ese Kat al ysat or pol yneri satlon von

ei nem oder rrehre op g3 PéP?tE?'éx'ﬁzﬁH%ﬁ"eft?tEﬂﬁ'dP"

t hal t end ,RuB, ti
Sgn 8 Ognbl s 25 g—g &é{; ; "e"l'l ﬁ ::&%‘m ¢ E;ﬁ% ? B;lrt‘li@qaﬁu %‘nﬁésu%a“a' port on
Mononer en, ;RuB du r in a oti 3@& §$p&ialaxis(25)com-
Tl Pesioprton et

enthAl 1. 2. Pol yppes ,E?Aé ’ ane
gekennzel chnet , d&ﬁaﬁéﬁd amrensetzung von

enthAlt. 5 a | i ghine R&H36rE6h df b ca;tetnaqm&umm% dbffiirid WitRthe BiH d Virtliaiindtaburface
cup's optical axiss) Kading a base SalcilieAtiwith sdhdfiat p&tion(afid a helghtipaRaibi®d b Hifficdl Blidsubdishtially
cup (5), the cupeduaMb thg height bithedight@burse;ir f ace (49) that is specularly

refl ective such that thaciruleiogtioh (63) expdirg frm thé fldt Betidni@hto a6Wek poil (73)1odalea at an in-
| i ght source in repctigh witica prajectipsofthercers angls (8)) thidugh senesrestiedgeqaint (65) of £top Qirfage (59)
charact eri sed | noftshid virtgal cylindsical surface thercirodlarpertich havifig £ dohstantiradiugddnd i eeniten atl thechesrgst
said optical axi 8dge2at com EF:’I ses a circular portion (63), a |ower

parabol i c ffortion ( 6%y lowerparabplicipasiion (5% extending from the iawerpolnt(73) tassiniuper paing (75) located
defined as foI | oftkan infersaction with WJQ“FW@PWFWMWMWWW‘G’ ylipdrical sustace(83), the lower
defini ng withi n PayePoligpertion (Sp)hayjag a verjexatihe loweripoiat (73). ap axiy maigcting:tiroyal) the nparestedge
coi nci dent W|th RAint {pS) ang the loyyer f‘mﬁ”ﬁ déf?%? 'E°'}9%’P§PFQ9IP°'E‘ 58)1a8d opt i cal aX| s

subst ant i a %&%%gﬁ ‘H%i ?h pOIgt(S'{?H?étoptm@t(c mt(57)
port i on (6 ext " adw ual s W%g

| ocaréd at an in; 6'3%“" N ?' °"t“°
through a nearesforg g,t,s f':,q cﬁ% Lglcf”& Eﬂ e t‘a‘%ﬁ? fahpst edge
cylindrical surface t C|rc ar portlon VIng A co ant radius and a- -

center at ishezneas ib%émtﬂyh}ammytﬁl&lalmﬁwherem thecupanglé(@#is'b@%énwam%@ portion
(65), extending fromthe |ower point (73) to an upper point (75) |ocated at

an intersecti é-n weﬁe@lxﬁceqr@utodﬂmdforz N@emuﬁleﬁdﬁﬁm(ﬁ)is@)mbf sai d virtual
cylindrical s ower boI|c ortion (65) having a vertex
o B Sopd) ool o R BER T rapetind B o wESem.4 e = G Vbt frc

at the | ower “
(55) and t#e Iower’s pol nt (73), and a focus at the nearest edge point (55);

and the upperspaA.am&mmaasm.ﬁgqa B daimE K@ SnPfkidg! OM t he upper point (75)
to a top point (77) d&esraamse{(7)ééhnected to théfiuxl op&pld)ndof a projection of
the cup angle [err] adohtourad decdia sgeer), dhﬁH’aﬂUmh%pflﬂm%EMQ%tﬁme@ﬁméW}or
the top surface ¢évihg tieflightdios the dup bitdn eﬁﬂénWéHeﬂGﬁbn&Mf dire&ifg 8 Ughk hﬂunavrewmg angle
correspond¥ng | ofagwhitois les thahdhe cup Bngld@,);0pposi t e si de of the optical axis,

t he upper parabol i c werelnitiersebrnd stagp (27) brittanee dpertund ie slightly ldrdoe thhbthé bupkit @d@ﬁesuch
poi nt (57) and athatimnsitiop betwéen die cumcohtow ankthg seobndistage T)wantoupia sddntt dnd lightloési abthe
25 2. An assen”mnyiti@d%mﬂﬂt ng to claim1, wherein the cup angl.e [err] |s
between [er ﬁaccordl n to c a| m 1 or 2, wherein

I |gﬁ°f source % "9t° Aim.Rs ° °’61°5'ﬁ%‘"t1'9t‘@s

3 h r COR ectron E{ trgbthe lead fra and
si | s\e“r " an P &eb&')ngt? accor o an 8f" °s°?t°1§'dim‘t°3m ﬂﬁP?dfpﬂﬁme%f’""a'

support frarre (7) connected to the flux extractor cup (5); and a contoured
second st age f.27An assdnibyaedtrdingltecidiMes 6Biwhein tibcoftol? ¥f the deBond SRS (2h)® gakBoik e
(7), for re-+ceiving the light fromthe cup at an entrance aperture and for
directing theBI | AyassembiyrAceprding b claima § onfgtheren@ie) conirohthe sedomigags {27 istshisstantiglly
angle [err]; retst'tanmlsgeé@ﬂ,tha-esrimgetoqrzme @nirance aperture is slightly

| arger than t e&nuaps!;e aperture gt tranS|t|on bet ween the cup
contour arf the secq ?Efl | {ff eI ot h and light |oss at the
transition is small. 9 5“% 'Ty accordlngto claimb5, wherein the

second stage {®7An ds%ﬂm&rd?ﬂ;%% 8y of B4iRs HRYWHeh thél&'éorﬁ%ﬂagé .££t fm‘é rbrﬂﬁ‘

wi th associ at ed fudeesinphises @ s @1)attached 3%he! sBathd Mfdigre @hhth 6pt.
frame and second stage are therebyattached and the cup and the second s age

are therelly at% (meagsemblyrageording tomtyiof cbime i tos10, #4Bher comwisigamaptidally teanernissilie Night pipe
clains 5 or 6 wHebaithinthpgeconsiatagaf27hf t he second stage (27) is parabolic. 8.
An assenbly according to claims 5 or 6, wherein the contour of the second
stage (27) is substantially
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straj ght .-land aligned with the exit contour of the cup. 50
according to any of claims 5 to 8, whggg ?é}”gg.p vi ewi ng ang ullm\ Ilﬂim m}tﬂ"l :
n

than + [err]. 10 An assenbly according to any of clains wher et
second stage is air filled andthelangfurthr (of0) r ses_, Iensg 3
attached to t Y aecardina osigim Hnwhesin theioht e (41) eormeriasp # peld fillingthasegopd sta

55 11. An assdfBpiA thgusf ing to any of clainms 5 to 10, further conprising

an optically i
SRR e et s Gk
pi pe (21) conprises a solid |II|ng he second stage (27) and the cup (5).

13. AQ_assenbiey remesmily agrotling wlany ofcidids 14th 65, Birtheraomprising:diffusant partidesddcatbdwithin the
l'i ght "pi pe (21) ligh, diper(2mpsuch thatight strising a patlide inscatdmetl Wi th the optical axis
(25). 14. An assenbly according to any of clains 11 to 13, further

cgrrprl si nge di P fO2RTeMBlY Aeording to dalim 14 whereip the diffussniparticlgt Gomprine kanium gioxidey .
that |ight st

to claim 14, W"@g“?" bk 5‘;‘1*1:& ey G4 il (1) sthhon € R ke 65 el
An assenbly accor |ng to c 13, wherein the lens (41) surface is
roughened sucty. tAnaisseinbly atodhii & iim $3) Frther@ncluliihda matterinish (135) oh Glatiens {44) sufface such
assenbl y ae&cor ditheythie eatteé fidism(118) schttersiligptr | ncl uding a matte finish (115) on
the lens (41) surface such 15 that the matte finish (115) scatters
light. 18. Anl8adiartemply gecording foripin 3f. furthergompgising g prispdans (&3}gopn @aad fyer therlens
lens (91) connedfﬁ-c?“?’ﬁh"&ﬂlﬁ"wga'lghé"r)l"é'ﬂ%“ﬂsﬂ')‘af'?tﬁ!’ﬁ"tphat the view ng angle
LTt 18, ' o 5 26 dadlt kbt .ﬁ% s e P
cl aim 16, % ur Ul CYRich dange 8 e?!? and ohebg

t heM<€ns (41), suc hat the. VI ew n e I'S |ncrease ?I rst and
second orthogonal directions. Patent ansprl che 25 1. Eine

Li cht quel | enog@sdambpeiachdi t f ol genden' Mer kmal en:” el her

Fl ui extrakflionsschale (5), die umderen optischeAchse (25)

rot ati onssynmet reifeQithiqGdieriahdidridhd) it foldeden Mekmaldschni tt (61) hat, der am
Boden der Schal ainefRlutextthkifvngsaRsle (3)| die uiideren Oftische Actizs @5yrotgtivnsshnmétrisch ist une binanfla-
Li cht quel | e ( 3) ,cheh Abschnittdé ) kat) dar 4m Beien delo 8atiale @) uad nocheal zup piitischein Achse\arigeardnetist)
der Schal e mi tt ieipealichuel@@s), die an einechrOrt, dér bozlglizh detaptisthen Ablsa (25hder Schatetmittig ange-
angebrachtsi st , osdinet istian demn fachpmAtgchaittiet angebradh) isteunddiesish tn dieGohald (Soerdredithal e
ei-ne | nnere CbervobeidiaSchalsdjnejinners Obieréiacie(48)yhat, dip Hesertdpiedeindrefiekliarand jst def einwesent-
dag ai n wesent - licher fupil dap Lights, damedyrchydieiLichtauplie indrgendeine fRiehtung [9nittiet|wird, inngrhalb eines

i rgendei ne Ri chtfesry 'I‘ﬁ'%“‘!"ﬁ"’éﬁ"c("')\ﬁ“ﬂ“e“shner hal b si nes fast en Schal enW| nkel s
(01) gerichtst .dggu;n mﬂ r@cmleééﬁ fC"f’%' g‘e@ Agl}sa %, der
Schal e (5 n a A

kreis- §o?5m' gen '"e'éﬁ’ ﬁ“ %ﬁ%ﬂ%?gg?@ﬁ@ﬁ" 156 Hﬂ?ﬁgp%
und ei nen oberer‘?c @ c u Ie gfm% r'hg I%‘e lev‘?tuzll%zyclm-
RIERISER . ﬂ:; coutin ot AL e
mi t e ner Basi s, goflidi g“ °%°r}ﬁw§9 it I%Ta%ﬁbﬁggﬂg%é’m Lj.ﬁémtemnbum@ﬁr

Hohe par- 40 dera'i\e n scmdm m@aﬁdr Projsion &&fsamendmusl(m dﬁﬁ:’ﬁ%ﬁéd HEGEIRA KaHdrBurikh
der Hohe der Li qby)eikétobeten Ghlrnache (39] dbkArtdelidhizgdridbifef Dbérfidchd dhdsordetidt/ wobH tis laels-
von dem fl achen téinge ABdchiitt éifehkdnstafite REGIUs DhEEIRIA Mittbipdhke 4n/dein nahldten KantépliRt hat;
Schni ttstehl e mderuntersiarabsligghe Abschiitt ehstrackbeittlos dam uhtepdnPutktlir3) zd vineéiob@ren Punkt (75),
nahest en Kant enpiendst eirleb S¢hnittistalter roibeines Rrofekiion fdercablren ObéHiactie (59) der viethdliemzylindrischen
zyl i ndri schen Oxbefflachel(Es) angerednetistotobdi dér unteve barabolibshe Absehnitt(65) eireniScieitetiuskt hmdeimt
ei nen konst ant erunfarediPuskt (78X elné Achse, Metsick Hysehrden néhestemiSantenbunktt(85) unthden antpram Renkt
hat; 45 der(f ewstreckipundingh Breuripunkipeire nahpsten Kantonpupld k85) kabeind von dam

unt eren Puwnkt ( T8yoberg parphpliseheyMhsehailt (§7)erptreckt3ish von dem ohsren Bunki(75) S eipam qbsn lispenden
mt einer Proj elﬁuf"ﬁ v 7b| der 9619@?"63?“%"? miieiner P '°"d’éf S¢ialenvinkels £&y) mit einer Linie ange-
zyl I ndri schen t° Pé,' é‘l’beﬁé Pbﬂﬂi"@? @9 f%@\'ﬁ"ﬂ!ﬂ'e

Abschnitt (65) é"?F@W Sleg?' se"
die sich durch (if:\ﬂ g 'F Bﬁg’?pﬂ'f”&ﬁ% bei
erstreckt ®und & p" 'FHQ Are f)'lj p der
der obere par abol | s erstreckt sich von dam oberen Punkt

(75) zu einem, OMAnbﬂﬁlﬁB%ﬂAnsprucM bei der der Schalenwinkel (9;) zwischen + 45 Grad und + 90 Grad ist.
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Punkt (77), der an einer Schnittstelle mt einer Proj ekt
Schal enwi nkel s (91) nit nminer Linle aB86 362 g t ist, ,MH I“!!,’
ent f ernt est en Kant enpunkt (57) der oberen | ache (59)* der wirwue

zylin- drischen Qoerfliche und durch den ent Sﬁrechenden unt eren Punkt (73")

auf der gegenf¥: bé‘ﬂ°|‘§§’é%%ﬂ°"§&é‘"sﬂ“t?hdéi’°’8¢ﬂd§b chiquplied3) glas LRRIR- i st | wobei
der obere parab . it
ot o) GHEK%%EQE% Szﬁéade‘?deﬂ\ﬁfﬁgﬂméﬂglﬂma %g-g%@neﬁﬁberﬂ (féigml wels, die
par al | el zy der e es “Unteren parabol i schen Abschnitte Ist. 2. Eine
Anor dnung nach AEvBAnbrdiung geniBRiirgehasiaki debAadspdictavy bislacdie folddnde Metkmall aifwdistd5 G ad
und + 90 G ad ! sdinen Tragerahimien (Y} @ér n8Qi8r iR erakiionssehale(6) vérbumign eamiM Anspruch 1
oder 2, be! der eftieprofilierth twpite Stiute (273 Jie it der optisEheh Athse durch Befestigingan demiRahnge (Thdwe-
i rgendei nem der Aisbtparist, eineErmpfingen des Lichtsvos den Schialeap einer Elptrittsdffawigand 20M)Leiten desdlich-
die nit siger Sdeditierhalhginespichitninkels deder Keinagist gls gr Schalemwinkel{®:dnung genr

i rgendei nem der AvpbeidigEintsittsafipung dey zwelten Stufei(@7betwes grABenistels die Sahslonapagancseifrurgsqrart,
Tr ager ahnen ( 7) ,daBeip Dpergangawis nAeeSahplenkorteyaddas Kontur denzweiiep Btufederh weich st yag dal
sine profiliert lepkighfvepustheldem bZWf"QQfF@'?ht der opt i schen Achse durch

Sef cst 19U19 ) S50 GRIRDpelk R4 .§qu Il ea;sm Al
derAn

von der Sohal € gy g Q&;, chl un srah-
i nnerhal b sines .%n P§t, R fuglsi tﬁbé?&'}n &ﬁd enQ mﬁg rden,
(G); wobel die bbb ‘sbﬂafe%ﬂ 6 ZWbite fe%l%iréh%ﬂtlaﬁé rSptisch A&k&@ﬁg% Glerderit al S

di e Schal enausgangesffnung derart, dal sin Cbergang zw schen der

Schal enkont ur7.urihedabrdiimg bmémsm 5odan 6, Jel deedi§ Rohjur deyizeéiteh Stufe (2M paratacilist
Ucht verl u®® bei dem Obergang geri lst. 15 6. Eins Anordnungz _,g;emal
Anspedich 5, bR %&A"a'ﬂ@"‘smiﬁeﬂ"&'\!ﬁ% ?fzb% F?ré"?d@é&"' e Rwelipp Stufe (27) im wesentlichen
Bef est i gungsnas igrageynd mitser Ausgangakpniyr Jerichalg qusgarigiglishinet en

Auf nahnmevorright r

ei nschliellt, & %%gmﬁﬁggﬂﬁaﬁwéeﬁa?%éﬁgﬁﬁ@ﬁwu%g Fﬂ%&%ﬁ“@ﬁ'ﬁ@'@'ﬁﬁ%ﬁ”
bef esti gt werden, und di e Schal e und die zwei bt Stufe dadurch entlang der
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