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changed in known manner. It is known that when the current to |aser diode
is varjed in order:to nodul ate the output. of the diode, the wavel ength of
its emtted radi ati oh varies. |f th?f’ %é gent angl e of the beamon the

hol ogo® 48 is .comstant, vari- 30 a ] % Bhe wavel ength will cause
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is drawn fromnmenory only during the scanning of the useful portion of each
scan line. The beam | eavi ng the hol ogon has a cross-sectional area much
| argerthan that desired forthe spot of light inpinging on the target The
| ens system 60.reduces the area of EPR2¥AMIt 0 its desired value on the
tar'get""énd mai.nt ai ns focus of the spot on the planar target as the spot
scans. |t isegcRiened tie Erodsluack agl,2hd defhéd e instirtiects diSblackiRétt oftyeSdpBY Bnitife trB@ VW -
and f urt heffontiesaightihé San.\Whid, 6,194 mburg bfMRgbdaar thi Bpot pifH. | € t he desired
Cr 0Ss- sect i oB6ls tiersean taijeciolyandie thepath adtaily follbwvgdby theespotbe achi eved by
appropri at e 3The o seapcoradoneriteds [aad 6, [shdwa rcFiguyesT satdstribed bysthesdxpmpssianannot .
Therefore, the prismatic neans 54 is included to performthe desired change
of XZ dinension ratio on the beambefore it enters the |l ens system It nust
be recogni zed that the lens neang QO ﬁl§f‘FECt> transposes the X Z
di rension ratio of the beam For "exanple, dinmension ratio 25 of 1:2
of the beamentering the | ens systemwoul d appear as an XZ dinension ratio
of 2:1™t the target. Thus, if one wi she %é)_' crease the X Z di mension
ratio at the target, one decrea®as=t han rﬂé{)sion rati o between the
hol ogon 48 and the | ens system 60. As an t&@ﬂ‘yﬂe, it is desired to have an
X:Z dinension ratio of the spot on the target of 1.4:1 (Fig. 6d). Thus, the
X: Z di qpn%hgg ratio at plane 6¢, i.e. the input to the |lens system should
be 1:1.4. wever, the X:Z dinen- 30 sion ratio of the beam | eaving the
hol ogon is 1:4 in order to maxim ze the duty cycle. The prismatic neans 54
changes the beamratio from1l:4 to 1:1 A which is achi gved by an expansion
~in the X direction. Thus, the pris- i c jrpans 54 perf2orns an advant ageous
rolie i g achieving the de‘éi?eg“gﬁ% e gi't"he{r{pso’tmoﬁ target 64. Wt hout
it there would have to be a conprom se between optj m zi ng spot shape on the
target and optim zing duty cycleof tlpe haol ogon. However, the prismatic
means 54 has an undesirabi® E$9%cY 7/F t Hat2G SiWates an X 35 conponent in
t he beam which is depen$§n; %r.)r?n 1t i nst ant aneous angul ar di spl acenent of
the be&m axis fromthe axi¥ ™ n o H:«?rs%rds, the prismatic nmeans tends to
put a bow in the path othQesﬁ.W)t_ @ the target. Such bow is undesirable if
the apparatus is witing an I mage and the information in each scan line is
information drawn fromegstr@igitie | ine in the original. The effect is
deened _retrogressive and undesirable because it is poss- ible to design a
syst enf% n whi ch the bearg f= amX hg thel gratingafacaoxYbst antially strai ght
line. 40 . According to thed present Tnvention as clained, the beam
| eaving the hologon is intentionally bowed in a sense opposite to the bow
created by %ﬁGﬁurﬁmgﬁmﬁrﬁﬁﬁpcﬁﬁokﬁﬁsé’s%d.'ﬂ%ra%?&ﬁhm)& with a magnitude
equal {0 Hhe lofgit & thelPadiskibeniRtel BYMé lisdgTRANS SO that the path of the
spot is ag WthepiohbetidiftBsnidadtng | N order to understand how the path of the
scanni ng |ings Hat fOEhiAlm ENSitVy biaigapstemio wobh€of thedielsgon e dngles y and iy shaiic e
'S now nade edual. Fhedeford, ththtextdeok griting eeatidrship he di ffracti on caused by the
Rologon, and the path of 45 the scanning |line. Because the plane of the
hol ogow is inclined to the Xz ne, iffer system of orthogonal axes
is established for this anal ys?gs i,"h %igng C ;ﬂdte" orthogonal axes. The
hol ogon lies in the AB plane. 50 The i nput -beam 80 lies in the AC pl ane
and is inclined at angle [err] to the Caxis. y is the incident angle. -
[err] is ®P®MeHst ant aneous angl e of rotation of the hol ogon froma ,
condi t®on in which the input beamis incident and centered upon a radius
bisecting the facet. 82 is the axRssbhtheoumt put beamwhen* = 0 &and it is in
‘the AC plane. It is terned the reference axi% follow ng the hol ogon and
corresponds to md-scan |location of the beam It is inclined at angle [err]
to thewC aax'ﬁe.meSS A" and B' are orthogonal to C; B being parallel to
B. 84 i's the axis. of the instantaneous output beam It is inclined at [err]
to the AC plane and at [err] to the CB‘I plane. Gs is terned the in-track
scan angle. 6 EP -0 299 964 Bl [wrr sins ﬁélmad the cross-track angle, and
defines the instantaneous di spl acement of ¥#é spot on the target froma
straight |ine scan. Thus, [err] is a neasure of the bow of the spot path.
86 is the scayintdaadiRChi condiititiiof Minimam wobtiidsensitiviti Intoythe gdnkralmsen tajectancequations
above, it is found that the two scan components 6g and 6, can be expressed as functions only of the grating
factor G and the hologon rotation angle ¢, because '

7




he two scan conponents [err] and [err] shown:-in Figure 7 are described by
he expressions 5 [err] n is the grating order nunber (the first _

ji ffraction order .is used, therefore n = +1) 35 [err] is the wavel ength of
he radiation emtted by the diode d gmofdeepBich of the diffraction
grati g It is_known that for mininumsensitivity of the systemto wobbl e of
‘he hol ogon, the angles [err] and [err] should be equal. Therefore, the ,
ext book grating relationship [err] becones 45 [err] ko0 and hence [err] 55
By i ntroducing this condition fgr= 'pim@?y@bbl@o§§5]f2t ivity into the
jeneral scan trajectory equation. above, it4is found that the two scan
onponentg [err] and [err] can be expressed ag functions only of the

jrati ng factor G and the hol 0gog ;o;a{)do_n (gll?ie [err] because 7 EP 0 299
@64 Bl [err] 15 The above anal ysis dhbows that a desired trajectory of the
put put beam can be approxi mated to by an appropriate choice of the grating
actor G which, essentially, n&arfs Ct@% an e8P bpri ate choice of [err] As

he rangerof radiation sources available is limted, practically, the

sel ection of an appropriate graisng frag or conmes down 20 to a selection of
he appropriate grati-ng pitch. St and& d optical anal yses may be used for
Hesi gning the prisns needed t'oEcr=e%t% 2%? desired spot shape fromthe shape
pf the beam at the hol ogon. The bow cr1 ed by the prismatic neans is

det er mi né8 and_t he val ue of [err] necessary to create a cong)énsati ng bow:is

- hen det er ni nedhe 38qyR;analysis shows that & desireg M Sirputpat beam spbrysrRroNimated ¢ bycann
el ected, t hepp@prikd chGicds ihe brasihgifRtofS WhittesbsatislyPmduas 5YGA BpprsprisB BRicebiIAS thévange

eterm ned t he % nci dent
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for the various r- er acets 1
grating pit c_?’ﬁ‘“e g necessary to cregle 4 Gompepssfing bawds thep m‘ﬂﬁﬂ'ﬂu%ﬂf%ﬁn‘}"d&ﬁ@# @ known
63. 82 di gfTetwRlvelength having been selected, theldratifly Sl d isHafinad amfa tlogon is made with that pitch d.

With the grating factor G having been now determined the incident and diffracted angles are calculated
from ' :

and the system is set up with this value of incident and diffracted angle at the hologon.
In one specific embodiment of the present invention there are the following values for the various par-

35 ameters:

Hologon

o - Number of facets 18

40  grating pitch © 0.4624pm

beam input (and output) angle  63.82°

diameter ' - 104cms.
45

»

50
5'5.



EP 0 299 964 Bl Prism 56 refractive *index

1. 7098 apex angl e : . [err] incident angle at
m d scan 59 14 Pri sm 58 10 refractive
i ndex’ : ' 7098. apex angl e

EP02999643

30 incident angle at md scan [err] 14" 15 aspect ratio
of beam on the hol ogon 4:1 shape of spot on the target

elliptical (1:1:¥k£§hlﬂaiscan is when the beamis output fromthe hol ogon
Wi th no component in Jont ing the axis of rqtation of the hol ogon
and the point of |nC|%enc%%% %rﬁﬁ%ﬁ%nton t he hologon14RQﬂ4I be recogni zed
t hat tge prismati c meéakX 8Madeen the hol ogon and the B@er] |ens would
provi de the sanme beagn l y e rotat ,a unit, through
[err] about an axis pa%gﬁﬁgﬁgfggt%e % gg?sswﬁémever gg ﬁi his case the
bow created by the prismatic neans would be in the opposrte sense. Thus, to
counteract that Bodssh88hol ogon woul d be so designed as to create a bow I n
t he opposite sense. | diffraction gratj uld be different
and tﬁg i nci dence ang ?9:9%&? %8§%$|n t he hol ogon wo gogg different. In

t he enbodi nent specr??ﬁﬁl??gééscrrbed above, the two POPsns 56 and 58 are

i denti cal . Enbodi neniscpagnbeaggnet atiched s@anhi ch thegpryghs are not

i dentical. 30 In the above description, nention has been nmade of the
shape 1&and si ze of the spot on the target. Those skilled in the art know
that the intensi#§P¢edfratiof ofhbedmgtn therhylogonhesbkam where incident

on the hol ogon |§ng§érs§f & S0 ehd ¢ assured th S
-sjgnificant trun (Cf‘Tin ]?g?% ﬁearrltaét%e e spot on %Q‘ngﬁgt‘ al so has a
g&8dssian profile Yesi red size of the spot may vary for different

pur podes. |f beam expandr ng prismatic neans are |nserted bet ween a

tangentlal NES’I h"a" o utnum;n%waoew neglin p plapg soniaiping thesudisy ) ¢
it is at t"l?f“ E“P(B?f“té’éﬁg ﬁ"?‘iﬁ %beﬂ’l" 3"%'{' '?e " ﬂ’@ﬂ?

|
Sensi ¢] it &;s i ”.E[ rv e'%m ngmus 9 rrgmt'%! %grd}% o

the c mea
desir ed I P %
e o02 mt%tr“@ T %E‘tum ttafétf LN
negates t m%g iﬁi@
[err] |eﬁécm§ﬁﬁﬂk$ h 0 he beantto optrntze per ornance
whi | eggnot aﬁhtefh%a\blcﬁs ttoh rﬂe&:&ﬂ% Bbdnakadd 6f the shabe £HARizb B thE SHoforthe Rrgél rhbsd
radi al  hekinGiithe Wb krtoe: thd urehﬂerewmamermfhb $ight BRedylin $a bbam WREE inkiléhtlorPt® Halodoh €
| i ght SO gaassian. At Babsuredithat Giere @ N QightAAT tuh@06h df tha beanh, tidinttiedpoton tRdingat Nt S
of the i ralsenhas Dgausdimrprdfile. Thel dasied Sizé ofMigIpbt MBTvaY fordiffe®nt parpagescipbealn expankiing
Sour ce nee@smatictnedns aesSnsedétiiebrebn asangentiah balogod iamdtkef® ldns.rbean axgahnsion rhaytietaciiieved a
t ungs#sen batitis a thegest sfalefiectioneansitivity. inatheromgrds canduldriniagesficationds the inversecf beamrexpaih a
pi nhol e * wiearRedyced defisction senaltivity woulth eaquireta liggifpcal length ©dans ¢ adhieve qidesieed length of
agcept abisean ling i thygampRpat diampiar eroihwtargelry tobaashiavedt slargenkaam; diamefer gtthe halogon
seanni ng “eHiA ke waviced; This negatesdhardvanigae Bf the erispaticaragns batwaen thediqiogan and the Rens. . o
for wit ﬁ‘?&%ﬂ %§'°'!9r"" °6‘§'% P&af"t‘? Q@mﬁﬁf’%@%ﬁ"“ whilg not achigvable witi# tangeptiafiolory, o

i mage®i s 98

'memss so a ar é ) a stream Qf ekgct&rsgog
ofor fie e i B”féﬁl%ﬁ %g oot .
ot a '

h en salaser rexam ten
shape a“‘& éd‘?r{?o R%{nhd?% ﬂr%reb htls v%rd a\stétguae .
wavel ngt err a radi al ogon un e rr I on about an axis

and havr r,r,qb@m},@a@h_,ggg"ﬁattern of parall el gratl ng 9

Amongst the industrial uses for scanning apparatus in accordance with the present invention is in a device
for writing images or photosensitive material, e.g. photographic film. The image is supplied to the scanning
s0  apparatus as a stream of electronic information.

Claims

55 1. Smnnmg apparatus for providing a substantially straight line scan of a radratton spot with a selected
. oblong shape and orientation comprising: Y
a source (24) of radiation having a wavelength A; ' :
aradial hologon {(48) mounted for rotation about an axis and having atleast one pattem of parallel grating



EP 0 299964 Bi Pr| sm 56 refractlve ‘i ndex . 1.7098 -

ggg)ri 'ingl ° . [err] 14" Prism 58 10 [err] > ne FI'"'M“PMHMIMP

i ndex . ‘ 1. 7098 apex angl e
[err] Mici dent. angle at md scan EP0299 [err] 14' 15 aspect
rati o of beam on the hol ogon 4.1 shape of spot on the target

elliptical (1:1:4)p2{sdMskscan is when the beamis output fromthe hol ogon
with no conponent in a font aining the axis of rot ation of. the hol ogon
and the point of inci ?q‘lt""ela on the hol ogon.1+f9%811 be

recogni rzsed ‘that the prdmtang]maans bet vveen t he hol ogogoand the [err] |ens
woul d provi de the sa LGl y were as a unit,

t hrough 180 about anngﬁq{ogﬁl gﬁt th é%qs %La{§5 in this case
the bow created by the prisnmatic neans woul d be in the opposite sense.

Thus, to countera®tritsmtsgoow t he hol ogon woul d be so designed as to create
a bow in the opp05|te e. e.pi,tch of the diffractjon grating would be
di ffere%t and the inci %*Ct&}gl é‘P’SF Xthe beamin the hbi woul d be
different. In the enbhé®exe@ngdgecifically described aB80f, the two prisns
56 and 58 are identiCahciEahRdianBIbSalBYifesEHNSt ruct aghd i i ch the prisns
are not identical. 30 In the above description, nentlon has been nmade
of the ghape and size of the spot on the target. Those skilled in the art
know that the intespety pasiibl efobeaheoh i thd m@h i s t1he beam wher e

i ncident on the h NAleS a it 1s assur.e t there is
no significant trgir‘liggtgl 8?1 gggt héhbggﬁﬂ:%ﬁ%# t he spot ’tcéiget al so has

~a_gaussi an profil €l:¥né)desired size of the spot may vary for different
purpose®. |f beam expanding prismatic means are inserted between a
tangential hdVidgramisavhen the peany i outmbom §e balogox withmoicompament inreplane leprtainint tiBaxisu t
it is at t Hotatiogefthy hoingen eemeonm@éngﬁqnmmy begrmorhékalogemr ds, angul ar

magni fi cati orlt"f"!#ﬁ?egﬂ'q%@?'é@ PGME%"éR%?“"@P@W"M&B“WF@WM“W
sensi t | VI t ﬁ'e eﬁsar%wmqsém ﬁb‘gbﬂ“r‘gs parplel tp the Y aptfsHnwever,
desi red® °'§%ﬁ?§‘” injth 'stfﬁe'tml!f'?’ bat;

be achi eve ffracdan; <
negat es th eem spe call 3(1! ﬁggh«?ﬁnsggggﬁgfﬁgﬁ%@ borﬁm L

[err] Iens o optimze per or nce

il e gt G hg"”ﬁgct%ﬁff' dha ey

l'i ght sour i adsga.cﬁiaerﬁ%assdrsa that therd .st}esigmﬁémhm%ntom& béath, @éd Eé aﬁgt s
of the i nvaw Hao8 gau%ea.ebrama Thé&deSiredsizb BIAR Ypot iy Ay FoR Bifdterit Purpdees: tlbadth 6xp

sour ce neeghisiatic mMd@nsdre MEINSd Bodiveen & taRgendidl Alogdh aslea o fes, beanféRphriion Imag bé achievsd a
tungst es SKubitis at theasdstflddnéation kg hsitiity) Riotherords | ehgiiar irlagnificatiod isitiednese of beén expal a
pi nhol e whsisre Bydusadisfientidni sansityityoshid reite d 1brgyld focablerigthefo teasito avideyve d dissired length of
accept abl escari inel INDRISErRY shiot didnieter QB LargBlis Anteraghievet,adargercbeart diaméten at the hblogon
Scanni ng appid hetrequired Thixnegatethe sivautagh of theprismaticareans between the holagon and the Bteps.c e
for witi n@ﬁ%ﬂg theeating! the dean to ootimize eerfopmancawhije nqsachiewrbleith p tangantigkhoiorh o
“image i s999 witheradiglhalegang 50 apparatus as a stream of el ectronic
i nf or mat i on. Whilein the embodiments specificglly, dageribed shgyath %1'!95'5“1"'6? NSTEPkt i P "“"e'smd

subst ant i 2 %"E%%EF mepts ?féhwwe&mm&ess; %%?@b ong
h d s
i T S é:%‘” fe”»‘?éﬁ
and _ha ngmsbgm%&ﬂwm parallel grating 9

Amongst the industrial uses for scanning'appalatus in accordance with the present invention is in a device
for writing images or photosensitive material, e.g. photographic fiim. The image is suppl_ledAto the scanning
50 apparatus as a stream of electronic information.

. Claims

55 1 Scanmng apparatus for provndmg a substantially straight line scan of a radlahon spot with a. selected-
oblong shape and arientation comprising:
a source (24) of radiation having a wavelength A;
aradial hologon (48) mounted for rotation about an axis and having atleastone pathemof parallel grating



P 0O 299 964 Bl lines with a pitch d; neans (36) for formng radiation from
aid source into a collimated beam having an obl ong cross-sec- tional shape
nd for directing said beamonto the hol ogon at a predeterm ned incident

ngl esand w th, the lI'ong axis of the o%l % ss-sectional shape of the
eam where incident on the hol ogon, Dbel'ng ra lal of the axis 5 of
otation of the hol o on a target station (64) for receiving the scanned

eam and,; | elre bet Ween the hoI ogon and the target station '

or focusi ng ] q 'g 'Q'PSPP'WWW&%EWBFQEQP"E

rismatic gﬂ%ofs lon t gf eﬁ'BP 'F?J‘P"g
at o

o nodi f y T’e f"ﬁ'ge"f)%'htﬂ?? P" Pﬂ@g‘ﬂﬂf’f th axis

he targe

,L %zggclaong bsha 8. and orientation; and the
I h f
ornl Cahere ”’5’"%&% “’é{”?‘ﬁ’g R s SR

o produce a Eovgns,nm*c wmeh%%&%h o 3 fenl ALY 9 th

ans appj omonasﬁpyomfm %ﬂn&&eﬁtng e@%@#‘ﬁ %@%M g.,}ﬁ t
he prismatic Nagd\gavaltngil e the tafdsh y the scan 11ne

magi ng station is sub- 20 stantlally stral ght. 2. Scanni ng apparat us as

lainmed in claiml1, characterized in that the source of .radiation produces
ohe- rent light and is a | aser diode. 3a &anning apparatus as clained in
| aim 1, scharacterized in that the sourcedf radiation produces incohe-

ent |ight and nmeans are provided for rendering light fromthe source

ubst ant i al [(wheeeirheeis thetgratifihorder nundher) Stthemilagon bataaeiedtedsto produee a baveid the scanhed bear8
har act er i z&etwien thiy hologoniagd the prismatio meansragproximately iegyat andrappesitdie theohawing tendency
ubstanti al | esHioyrthenprismatis megessonthmseamned/bérmeherby therscanding) atrieginegingrathtionsia seb-
for focu¥ nquoe rajghtssed by the filter onto the pinhole. 5. Scanning
pparatus as ¢ '59 pRpaRius pglaimedin clajm 1 gharactedzrd in shat the sopece °fw'a¢hmr°®a¢sa=°h&
nmeans for f(ﬁ"ﬁ'i‘gﬁ g"?sefﬁ"?ﬂﬁ 'd source into a_collinmated beam having a

obl ong cross- s‘% ‘H&g ﬁ'fg Wﬂﬂ the soyece gtrad: 'E%'?ﬁ“f%’!}“"%.
Scanni ng ap aé&ﬁ ' “tf?""? s“bm'yé? gt
D

oo obl oo cp e ﬁ%gﬁ 'bsir%%ﬂaua@%g? 5%55'?'5&?"@%% RS

Scanni ng appar Sni ggéjclén‘ne E}JanW 162 C‘;}qr& h’l?etan&@ﬂfgmm light
h Trnde g lig
Zggg?;?%cagjiﬁﬁggﬁil n C?o"%{e?-bec ara t er | J}gg&;ﬁs— at g%fe pri SI’TB.![MIn%ﬁn s ans

(36) included g, Scandhglapparaii® bdddimediy S5ifTH) 2, rsvdrwdﬁ&aweedqa in8t GRid rfbBnsFeriforming light
di sposed t hiiim sdidsodich Rtbla caminstbd SealMaviglalt bbibry chda&sdctidhbiishdpe Maludea dn hidhoRHic BYS.
beam has a @mgget er m ned obl ong cross-sectional shape. 9. Scanning

appar at us as @l Sdah#ith dpparélusiasBaimeddn Gaif 6/tharabiérizédh Gt sad@ndnforphitaysténeinQiigh pris-
of the bsamnateeedasi 3640 upon and diffracted by the hol ogon, to the

hol ogon, are $uSchaing appbratys sdxdaimatieclaith(, ch3cateried iy td pad @bmatic reans! (36) inslddsdrin
claim 1, 2,sadlapemdrphic$istendnchidéstwolprisms (4042) walisposed thatrtise quiputbeam is padBile) toldiwet iopb n
t\he hol ogonbe(an@duﬁaumﬁt@emha;alpea#stemﬂgblér&@)bssmml@bam prisnms (56, 58)
so di sposed t [fe¥canning apearsiissa s'eiesd injglaim g, Sk charactsrizedindhat fhe angles pfdhe begm incident
Scanni ngoapwammwmmqnnmmeamm@omewatﬁ%te!vmsz@a in that the source

of . coher ent _ | i1B+Rcanningagpastus/as clajnediin daim dd. § opt. charartadzgd i ﬂ*‘f’g%@fg%“&? Gthe
grating li n H"'@é’ﬁ'?ﬂ@éﬂ,ae‘f“dw ?gg?;ﬂﬂﬁﬂﬁ H"i“?‘dﬁ'ﬁ?ﬂsl"ﬁ@gsﬂé?d' the beam

dent ' t th h
o sara oo ol rasa'awdeswe i Doy o P e Pl R
the bea en?gav

oft e?Fnei&H .'ES J?.qszfﬁfﬁ]eékerw*h |t leaves

so of [err] 14
to the inci dent ewtbau;. na%fzﬁsm PUIRHQR Birh Bre&iOthe res-

conponent i Bpcgy E‘ndca%éonh ek b Which 'i!?ea?e’&'tt% ;f?iEm féi&l?éatd%t fabe Beitg dl3poseditan ahfle
the poi ng Oéf 59‘“1‘4’ G%Q&ld@ﬁt bladht whhahe Helm is'btploRdM HoloHWith no component in a plane con-
taining the axis of rotation of the hologon and the point of incidence of the beam on the hologon; and
the apex angles of said first and second prisms being 30°. .

s5 Patentanspriiche

1. Abtastvomchtung. die emen Strahlungspunkt mit einer ausgewahlten langlichen Form und Ausrichtung

im wesenﬂnchen geradlinig abtastet und die
) 'IIIIIII| N T U
B [ L M S *




the apex angles of said first and second prisnms being [err]. 55

Pat ent anspriche 1. Abtastvorrichtung, die einen Strahlungspunrit mt einer
ausgevvl hiten | Angli-chen Form und Ausrichtung i mwesentlichen geradlinig
abtast &, und di.e 10 ~ EEP 0299 964 gblo Melg6y g r 2hl enquel l e (24) mt einr
Vel | enl nge A unfalt, a| nen rad| aI en St rahl enbeuger (48), der umline Achse

dr ghbar ist und,, %Ql?e aral - lelen Rasteriinien mt
el her Tellungd j d I %’6’; %le die Strahlen dir Quelle -
i n| ei nen Kojeleh ﬁhs‘iefnﬁn?éﬂ el, 5r"'" e tier LB ﬁ"*t't'""s"'"deffsmgi"."eﬁewum'n

unpandel t und Oggs £ & ﬁgg}%g R&EGul keI auf den

Sty ahi er&t)ewa@hcﬂeﬁﬁ&ﬁn u &‘f)u : ﬁﬁg%éé Q.l]‘en'i' ,a

Strahi s bei lefke wobendidUdnigsRhde eas. ‘Hse
deps Str ahl egebrdgusDréRichsd\des smﬁlemﬁu rseJ t ! 0“ ' e en en[ aS

Stpahl enpfi ngtqnemanommmém(ae&hmehemm&? urﬁiem Strahl enbeugerund
def Zi ei st ati on einegings @0)cdie iwischentidm Seahienbdugétundder ZidistatioR SHdBEdrRk bt ithd FeR Straht auf
deyr Zi el 3¢ ateiren Parkkansder Zislitatiod fdkussiah, d3aureR gekenrzbiomiet, dsi0B ZW schen dem

St|r ahl enbeuger zwi¢@ien deml Stiashlenbsugerd4s) 61l deeLinse 50) SiPrisnfad34) Vet @6i%eA A8 ¥ad Sdn.QueldS
don Quer - "sehnilf des Stighis ®tvedindest, ¢a8 decfunktcie dér, ZiethsaBorckis ausgEWahiteddnghithé Form und Aus-
Zilel stati orﬁcbﬂ"!shawgé?ﬂ» hite lingliche Formund Aus- richtung hat und daB
dile Vel | enl i ngQiedvsilenings BrShanidhding 84r REASH

Orjdnung®a ,ﬂe% I'~2aste"5 des Strahl en eug%{%iég{dawdﬁ@%"}'ﬁ%zﬂgaﬁ I'n des .
dgmAbt ast a “ Pawach wbsqsnemkﬂqmm jne

erjzeugt wi r o T CES "’Jg: "K'ﬁmm“'lgg'elch

hérvor geni f"enze ‘;'f’ ns d'? k é@ggg ""?“S‘Egem‘feﬁﬂ‘ﬁdl e

Aovast | Lni g i e P haseueg 9 S'H'é?l (P Srgfienayeis kpnsreniss Lich

Afft ast vonr I'C m&m&%@ aﬁm Ch A SRR SR & -
Stir ahl enqug t trfd

Attastvorrth Anspruc{‘ls'l dlggéurch géhEennzel C“h%ggjﬂ%%m Chen
Stir ahl enquel lacabtisvahicktoriginash Arssriin 30daa60ektHALbidAGE dik bib Rbtel! B6

dije daszsvoquelesbgEjebard mm@&aummg’?ﬁaché reinﬁ%bl S&Ihm

michen. 4. EiMidhtag mmhtawagmmbrd\m@am&e&.cm@mu% mr@hnlt

diie Mttel, @iAbtestvomiciungchech Aisprathl € 2-3 cdbr 4, Gattich GekaR@EICHRBC B died Milhs), diemavon

- wesent | i chdenSkahenqustie abyegeherne Lichl imeitamikalirhibreen Strahl inelEnglictiemmub B el umafiel) e
siine Ei nri G¥imatoginemiB@gmndassendi e das vom Fi lter durchgel.assene Licht auf die
Lochbl eénde f §kAbtasivewrichtung naghtAngpruchdin 2.¢rpdenlg datarch gokaweichnét, daf didi Mithsl, clibaias von

dadur ch gedes Sishianayelieabgegphenediicht if/einendiottimigrten Strakl mitdinglithem Querschiitturowemkéim ein

abgegebene“'ﬂ“&'ﬂf‘esﬁﬁfs@m@h“msﬂ merten Strahl mit |inglichem Querschnitt

um/vandel n, (a% rfePtaRYPFICHNNG SRGhiATERIuCH 8 dadyrply gekanazpichnst) datt das agamarphe Systermein Brismang
nach Anspr iy

N der ._da rch ekennzel chnet., daB die Mttel, die
das vort® der Sy Y ¥ 2 d H@#*&Wﬁ?@?ﬂ“%?
nit |angl & f‘, _ hl ?s B "'Eﬂﬁ"ﬁ'ﬂ'@n
7' Abtastvor g _' amh en
|e| eHach

ananor phe

ANSpr ugh 73%52%1 §§eu ten Stra rsl su
tene Pri sr&néﬁ@a\smnbargmmun (Ee §§)u sl der
Aus gangs st depétahiiabiiriafder duith did p}g.a&ga,ﬁ rah veuI auf t und er Ausgangssi rahl
ei nen vor best1. ABtastvonichidfy nabi\ANbpittL1058daGrch dekbidkeichilet, daBt ast vorri cht ung nach
Anspruch 1 2, di auditykotidrerlncLichBiLicRamtomerwellhiargk von3Bimdbstratl Nkel des auf den
St r ahl mbaugemmemfdbmasmnmund jedenFatiitte dél Lichibeugers 2 16ELIMeBremmberEbi S | m .
wesendi chen gldieihkebdes @uf de)Strahlenbeliger avkidffarden oniviors Sitsem@ebengten Sthabjaigleh sind, 2,
3 oder 4, dadisdesdeybeidantrishert)aufdie derabl asfiri; siperersté Fldghe besitzt, durdhalie ddeStrahl in
Strahl en beiayeweﬂpqeqswmemd einezweiteRiache, darch dity desStrahl agsift, wob@ijewsily diecdrdte Fithe SO
angeor dnetin ainemVinkelypn §8} 14Sumayftrefandenctmbl wetiduft, wenncler Stiabl as degyRinahléribediger ohng .

Abt ast Por rTPHﬁ'uH inprFORNe /AT (7P dpPrenaehse fes Rreiacevasre sawintiet Auftrefiinkt des Strahis
auf den Strahienbeuger liegen und

die brechenden Winkel des ersten und zweiten Prismas 30° betragen.

55 Revendications

1. Dispositif de balayage pour balayer une ligne sensiblement droite au moyen d'un pointde rayonnement

présentant une forme oblongue et une orientation déterminées, comprenant
' " N W R
* [ L M s *



Quel | s koharenten Lichts Licht mt einer Wllenlange von 830 nm
trahit, 45 di e Frequenz der Rasterlinien in jeder Facette des -
t beugers 2162 Uni en pro mm beti gt, dgpowg des auf den Strahl enbeuger
Itref&enden und von di esem gebeugten Strah glebch sind, jedes der beiden
smen;, auf dite der Strahl auftrifft sine erste Flache be5|tzt durch die

“Strahl in daSJ Eﬁ(eﬁgﬁ“g nt(24)ayant yne lgngyeued'onde biei t ¢ Fl achs, durch
e

der Strahl 55 I ¢ P'@° {otatien aytoyed'yn gxeqt présanipptak opins umotizons-
zum auftre ’lz rtlru el 'l’“‘@?r%lhl aus dem

'ahl enbeuger 1' ite $quree; up fisceau paralidle
hachse des #hﬁf ’mﬁ'{e ° ﬁ: ' %g‘ﬂﬁ ghogggqapm selon un
ahl enbeugerdgnbgg]m (M % !q , fesay dy point d'inci-
smas 30e betr agﬁ{bosmefo evo e I:Hara ectﬁ‘éf 3%@"8"‘bﬁur
ayer une |igne gmeieniik! séiregﬁ.et,gd nnerren
sent ant  sinele faicad éah.lné?zﬁgope&e uélﬁm%aned] g h' iy gﬁ"ali' caleer

prismes (54) disposé entrd le 4dfbdidut “rograph“ue“(la) ot Jemlll fo
0 209 964 [l settish duicSat o4l 510 B HREA i pste EHHbioH B gemuigus..

d6f | ect eur hare egooenbation spuliaféss etanitt Gueddiofigubiit diofde dﬁbﬁy@dﬁeﬁterﬂ Hindl 4o I@facteur de néseau
sentantau noins un notif cons-- titu6 de |lignes de r6seaux paralleles
spos6es d&lon un pas: d; un moyen (36) pquy former, a partir du

onnement provenant de |adit source, un fa-sceau parallele 6 ayant une
ction de forne obl ongue ot pour diriger | 8dit faisceau sur |e d6flecteur

| ogr aphi que sal on un angl e dlncidence pred6term ne, |'axe |ongitudinal de
saaw) dugéilegteyr dolographiqpesant cheisis pasir prodiim R urbure du faisceau

coupe obI 0 estifprdre fu;

)l ect eur #h %Véi% Pei"ﬁﬁ?'%iﬂ%ﬁ et fagpncament deprismes gale APoigxini@iveraent, et apposée &
IographlqueI

lay6 et; und
ste de for

sts de f%rmak'&é)B'

%Gbénéﬁ?’}s ementdeie.cct eur hol ogr aphi que | e
ﬁ"é'%‘P oqraptérisy %'eeaaﬁ e FpurEA wqwermt produit
nd un agencenent
prismes (5

ntille (60) %%fe',gt&q - e %s%%’f"s “HE%"SgE se&mgﬁ ?," “%elgt'::g:

I er
I1e sorts g w::r;baemﬁly&%%ieng Ve 'é)@aréhén@& ce duf s s HE5EN o8 renisd
(16 Obl On- Gl B i ah RO R ‘g% Jf ”fg ﬁ;ﬁ Kehisio
I ay ONNege NiravabsB i filtkbledr 1k Bod, 2Ct hur de r6seau n d u n es ordre
seau) du d6f | e brpdsiti@d WQMG\JG@%&&“Q'§'3%uno&hc@m&'o@%uéﬁgﬁl§ﬂ ehdbdfer
| fai sceau 2Ganshaheridumi@EfrovendrRdelidtObick éfun p&ﬂiﬁléu&&.tﬁﬁeshmaﬂm&ﬁ%vﬁmffe
prismes, egaprend DpsyStemadt ienmee@s). at opposie a la courbure induite par
‘agencenent de 6pDispnsitidetialaydge séi6n Ia fevéridicatipf M ' 1310d 3] caRicidfidé en cb qud lbliiE€mél@ns pour
| ayage, 3@u mansfosnerid umbipesprovesiat dedadi@doloslendinifdisaéeqn pa:dﬂéﬂdgﬁt&@%&&hﬁdﬂﬁﬁbablongue-
oite. 2. D sqoweend i syddmb ahampephigues(@)on | a revendi cation 1, caracteris6 en
quo | a sour cd- Biepasiif dmhalayagetselon acrevendication 6, \araciérisé @0 b neEnibdit sybtéremanamorphique
nstituee d' mmsmyérpﬂs@s(%) 3. Dispositif de bal ayage solon |a
‘endi cation 18 M@em@esw'oe@mwwaw@@m@@nwnmymmMmmﬁm-mss)m
m ere | HRohpnjedit ?Pté'?ﬁ igue rempnegsl dewxprismes (4, @)\ disnosés da tellesai que le faisceau de
nsi bl enent Cle 2y fpi %%%mamleﬁwadme@%wm%mgﬁwq!r@w
10

| ayage selo atlon car ens ce quo Iesdlts ) ens pour

8?

endre | a | ungre 0T ' '?'1 ﬁ dpnes du-

.s m)yen PoLY § rq.jﬁ%?; %?émen B @? °§ﬁPh"F"€s°"t'
' SpOSL| S? %Pté ée%be iedlt encement de

Fact gese. © MorigrRes'] a.& mx'saép af y4s,eira @fé@éo 58) @kposes

ladite SOLUeQ@leS&he‘éﬂefe@é

| ongue conpreMDuaos&waéﬁ@a %elbrﬁmdvkdaia&.o 33 de bal ayage

Inla reyendi caésome&era?onn&:waﬂataﬁﬁn&@h&ﬂéﬁe%a@rﬁnﬂuo |esdlts noyens

ur 3s  transf ondrréquencel dediighes del @eABANS cibidud RditleCiuS@spoSE r%gﬂdsmdua'e%@e&“mz

aral | il e ayaighesie; section de forns obl ongue conprend un systene

nanor phi que ( 36 )es adglesdisguiasdetet de difftactichlda ageauSa nivead da deMcRiIhol§Hiphitide Sont égaux ;

aract 6ri si en cehagunddsaigix prismesiremuntié parieait faisceiueomporte une premiére face par laquelle le-fais-
§5  ceau-enfre et une seconde face par laquelle le faisceau quitte le prisme, chacune desdites premiéres faces

étant disposée selon un angle de 59° 14’ par rapport au faisceau incident lorsque le faisceau sort du dispositif

holographique sans composante dans un plan contenant I'axe de rotation du dispositif holographique ainsi que

P@PWF&P%FF wswrfag'e'e(fm auy primnetisplcaingtA In ligne df belayeomau

le point d'incidence du faisceau sur le dispositif holographique ; et e

AN R 1!

e et A o+ Aot et et wa A



conprend un dispositif a prsnes (36). 8. Dispositif de bal ayage sol on l a
rievendi cation 7, caracterise en co quo ledit dispositif A pnsnes (36) for-

40 mant | edit systene ananorphi que conprend deux prisnmes (40,42) disposds
do tefls sorts quo Fs faisceau de j i parallele au faisceau
dfentr"nefé et en co quo |le faisceau ?giic??te?(ehpr 6sentb une section de forne
opl on- gus pro6dtebrm n6e. 9. Dispositif de bal ayage solon |a revendication
| Z 3 ou 4, clgpandesde peintedesdils pepmier ptsegond prisges Rt 4§ e du fal sceau sur le
6f | ect bur hol ographique et |1'angle du faisceau diffracte par |e d6fl ecteur
pl ogr aphi que sont, 46 par rapport au defl ecteur hol ographi que,
ensi bl enment les mnes. 10. Dispositlf de bal ayage solon | a revendi cation
2, 3%0ou 4, caracteris6 en ce quej edit agencenent de prisnes (54) entre
e dispositif holographique (48) et la lentille (60) conprend deux prisnes
b6, 58) disposes de tells sorts quo | e faisceau passe successivenent au
Favers de chacun des prisnes. 11. Dispositif de bal ayage solon | a
evendi gation 10, caracterise en ce quo: 50 | a source de rayonnenent
et A une | ongueur d'onde de 830 nm |a frequence des |ignes de r6seaux de
haque facette du dispositif hol obgraphi que est de 2162 lignes/mm |les
ngl es d'incidence et de diffraction du faisceau, au niveau du defl ectsur
Dbl ogr aphi quo sont egaux; chacun des deux pribnes rencontre par
pdi t f alssceau conports une premere face par laquelle |efais- s5
pau-entre et une seconds face par laqudlle Is faiscau quitte |le prisne,
nocune desdites prem bres faces etantdi sposee solon un angle de 59 14
arrapport au bhi sceau incident |orque | e faisceau sort du dispositf
ol ogr aphi que sans conposante dans un plan contenant |'axe de rotation du
posiZif hol ographi que ainsi quo |e point dincidence du baisceau sur le
spositif hol ographi que; et 12 EP 0 29 964 Bl | es angles de pointo
sdits prem er et second prismes sont de 30 5 10 20 26 30 35 40 45 50 55
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