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With respect to various values of the radius r, of the photoradiators 12 and distance d, between the
adjacent photoradiators 12, the factors S, W, and S/W, were obtained as indicated in Table 1 below.
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crosswgect hevnbwpmsq’ thﬁd'rbﬂ@ﬂl!fse'?‘@ddmf diprentphokoradigtorsdiz heyedentesnQ wbisk defin@x cos
45[ err] fhsq‘ﬁ'e Ps. ;d?e g"ea (hatqheq iniFiguts B) 84 46 K15 9aRF Detveen F Bhatoradistpss 6L withint ed
four ad §C§H7mph(')st%‘ I°atdrs 62 have centers 0 which define a square P3.
Then, s he total area (ha;;gflgeds Wpx&ixgvae 6) S[err] of the gaps between the
photoradi ators 62 within the square P3 is expressed as: 5 Eq. (11)

S5=r3 cos 45[err]xd[err]xﬁdsﬂ’@'é‘?fvr]‘ml‘:’ﬁ") (11) =d[err](d[err]+4r[err] cos

45[e””~here Q%phﬁ 'o‘?ﬂgt ot'(j%dlgtfo teQ‘Fss%r‘% rex%mféj}%?h voRifne Vi ﬁ%e%u”ilufre ac{?WUp' €

the vol Uhe gaps c an acconno

gi ven by V\[er H[err]XS[err] —H[err]d[err] (d[err]+4r[err] cos 45[err])
Eq. (12) Meanwhile, the Ws=#ax%" over which the light emtting surfaces of

t he photoradi ators 62 cont ?;CJ (3 he cuIt )re mediumis obtained a 1_@Q",",—Zr:% cos
45[err5] x4xH err] 20 fs cos 4 =(8r3. cos 45[err])

Ea. ( BMeQmﬁulg U e Iver Wichaiflight dmitifin@Rir@led 8Fthd\bHokoriditdtS 62 coh@ct iR dudie

val ues adeditineis loBdine® as:3 Of t he photoradi ators 62 and their gaps d[err] are !
indicated in Table 3. 2%"=2r, cos 45°x4xH, TABLE 3 cm

cm cm cnp 2/t d3 r3

s VB S/ Ty Wit 0. 05 0.5 FE& 953
84486 Thé - fadedd. 8”7, W, aRd @M,lo@amed wnth-:spect to vakB$ Values of the4ra3lllz 6 -of the
3. 930 2phbtoradiatod3(B2 and their3giips 4, are indicaled56 Jable 3. 3.965 3.0

509. 1 12. 803 3.976 35 0.1 0.5 30
84. 8525 4.543 1.868 1.0 TABLE 3 . 169.7 8. 785
1.932 2.0 30 om 339. 41 on  17.%¢ o2 965 3.0, T30

509. 1 25. 76 d, 1,977 4, S w.17 s'mw.5 .. 30
84. 85 678 — ngﬁge 1 93; eagﬁ 211;36917 Py 45289
1.10%02. O 30 0. 41 29 84 42 3 30 -
509. 1 44.135 %53 4% ro0a1 srg 39005 - 30
84. 85 8. 607 0.$86 1. ﬁ ,2 7 3376 16. 243

1.045 2.0 30 33941 3151 1.077 30

509. 135 46. 78 0.1 10.9)88 530 84.85 aBi32 18680 5 30
84. 85 9. 685 0-B761 Jggo 169; g 13; 69. 7 ‘93§ 18. 171
0.9339 2.0 30 9. 41 1 25,,9 9658,?;70

509.1 52 112 09769 55 N5 30
84.85, . 15.43 017 M$5499 BOO 8.07369.7 1060 28.16
'0.6027 2.0 30 989, 41 30 5!16961 ©15.2890. 6331-109 As shown in

Table 3, the ratio S'/\WB
“-he di stance
about,0.18 cm It oMgl | besseen fzpom Taldags2 t hagedzhe ratsss S'/ VB

3§qhd| ti :;ﬁ"/V\[e}:}g[err] 1 as long as*

re than

substantially depends upo¥@ t he d0st anct9d3 and16&43hardl 048f f ect ed by the
di aneter (r3) of the phot%&/adl atagrs 623394 ai n, 1e cul tég medi umi s
usual | y caused_t o bubbl e B carBn di o§?9 de and S_per s the distance d
to bggonme sonmewhatgd ar gergd han tjae uppegaghi mt mtlone@Ig-;su . up to about’
2 mm 1.0 169.7 18.171 0.9339 ' '
20 30 339.41 35.141 0.9658
3.0 30 509.1 52.112 0.9769
55 0.3 0.5 30 84.85 15.43 0.5499
1.0 30 169.7 28.16 0.6027
2.0 30 339.41 53.61 0.633
60 As shown in Table 3, the ratio S''/W, satisfies the condition S''/W,=1 as long as the distance d,

between the adjacent photoradiators 62 is not more than about 0.18 cm. It will be seen from Table 2 that the
ratio S''/W; substantially depends upon the distance d; and is hardly effected by the diameter (r;) of the
photoradiators 62. Again, the culture medium is usually caused to bubble by carbon dioxide and this
permits the distance d, to become somewhat larger than the upper limit mentioned, i.e. up to about 2 mm
65 in practice. For the square photoradiators 62, the reaction bath may have a square or circular cross-section.
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65 in_practice. For, the square photoradiators 62, the reaction bath may

~have a square or circular cross-section. 6 0 081 156 Figures 7 and 8

“illustrate an exarrpl e of the photqueuh'aﬂ@as 62 which is suitabl e@

. gui ding an |gu atura (r)ltnectlon W|th It he, rrbod

Fegursm E%% Bt edtel b R P e it ??PF—;;Q

2 ar€ deggang ﬁnsrap‘ﬁur’éQ &6 Qblighatdl R §ame

_still anot meferrmg‘mdgureatsnmsnotﬂaeerﬁwoamt ofltm/;esshmomvem&ms&mwn Whick bonepdisdird ses

~a 5 phet v'h'e,ﬂﬂp Geacmt’atbriiob&r#ngw regmarla the ath 98 jacke atrwenbereafct i on

~ bath 90 Biotorasiapm A g saE 'g?“f’ f‘é'obﬁm gratdisbels 92
has a heXadhiheto 51} .JSA.&E& oA 8\1Qoﬂs§2 KeEdonG and

s spac ed'od(l':;?re;;fe&l%lp &ﬁﬂﬂ!tFA StEdhn QEe‘ﬁt R die & sgnﬁn 426 Pibiefithe
- enbodi mrelight ;adatiriy sturfaaes onthe ehacrtadietotsMeaepojiﬁts the', p.h‘dx foaneldi ‘aEupther, thd sbgtvents

i centers’ g °E fnteriorapglesaf theyxidngle Py {DEBrepyssunted tintersen terdiphtemittingsyrfageg oft he "
" centers: taAdfaters P2t gaints e’ Pt frifeP<BR ree 1Fe Of the tagale e PEFed 8% aces
: of the phot or adi ator §,.9¢z2 ads aints d, e", e, ", f and d". Furtperthe 3
© segnmenks bi secting the interior angles of the triangle P4 (DEF) are assuned
c to |nterB\s@tfeat%eoflthgtetramtdtﬂeieg+enjrff'ait’e'sl”0§ giuéreb\photoradl ators 92 at points
i d, e and f'. Then, tQ ‘?rea Se of the triangle d f'e' is expressed as:
S[err]=d42 cos 30[er % ™ Eq. (15} Eq.
(14% %5}%?&?"%55&5% §dps Hakvebs tHeAHHBRPadfbibre 9L WItRR tile &iarigld Pis Gbtaindd @b:ven l(3y5)
=[err] r X Eq.
20, The area S[err] oFstheSgape’ mﬁtmee‘#mdt)he photoradl ators 92 wi EhiltB)t he
t¥langl e P4 is ohtain ed as: Slerr err
30[err 1 m&hfﬁhﬁg:‘adla‘:tor;ag';tl:reL) iressed as: ; the OIU wiE% Iht f%luregﬂf)%'gg f.h&g g‘ﬁ&fp feach -
photoradi ator 92 1s Tong, the Vol ume W of the cul ture mediumfilling

t he gaps 25 bet ween ersq;bhﬂmzaudsao‘earsd.ﬂ{z i s expressed as: Eq. (17)

Wi= S[err L e‘%f dh42h CO ‘?ﬁ#err%+3r4d4¥1

Eq. (13;) g; erguhic cSK‘Fe'P" ting gurfaces pif ?P’@Fﬂ'i“ﬁt‘ﬁﬁs”s"al“f"éé'?%“'&f'e Ppgium is
phot or adi ators *92 contact the culture mediumis 30 provided as: S"' =3 r4H4
Egq. (18) The values $"“=3 N}, and S"' /W obtained wth respect tOggafs)ous
val ues of the di stance d4 between the 35 photoradl ators 92 and | ength of

one S|35d ephoto r’ﬁ s?tﬂ“ b# 2n3§ I%{xga IDF bt'@;ngs EE'H‘F‘ ) of :%I;':'fcué' ;hotcm choTam F?‘d:ﬁbm%EfEA cm:

gcm

d4 r4 WABLE 4 | "/ WO0. 05 0.5
I 30 45 +.1=7 388910 30 90
| 2.282 3.944 2m cm 30 cm 100° cm® 4, 532 m 3.972 45
{ 3.0 “ 30 dep70 T Be 782 S 3. 90.1 S"Mu. 5 30
{45 2.380 o005 1.8811 3 a5 1157 3.889 1.0
[ 30 90 - 4. 640 30 1.944902. 0 228230 3944 180
019,130 1.972 50. 2.0 30 180 3.582 3.92D 270
{ 13.63¢ 1.981 0.15 30 (. 530 I 67845 3981 3 667
i 1.227 1.0 30 T2 778 30
L 180 13.793 ™ 805 553 éﬁ 12:,* }éﬂfs 0 30
1 270 20. 532 1. 31)5 0. 1ﬁb 805 9.130 1972 45 B
4.473%0 1.006 1. 0 3030 30 1) 1363@. 5201981  1.050 2.0
30 180 B. O - 0383 Qo ' 3.0
30 270 0155, 7§;§ 5 1092 § 2 386h.5 1227 39 45
{ 5.020 0.896 1.0 2030 30 %0 13.799. 5201305 0.945 2.0
- 30 ss 180 18. 520 30 0. 972285 20.532 1.315 3.0
30 270 27520 698+
0.18 05 - 30 45 4.473 1.006
1.0 - 30 90 8.520 1.050
' _ 2.0 30 180 16.62 1.083
60 3.0 30 270 24,72 1.092
" 0.2 0.5 30 45 5.020 0.896
1.0 30 90 9.520 0.945
2.0 30 180 18.520 0.972

&5 3.0 30 270 27.520 0.981




'0-081.i56 It will be se'en fromTable 4 that the ratio S"'/W satisfies the

{
(12, 32, 5'831 ﬁu§ euamwha.tnl1am whith théRacibh b#tmi10,13b,20Vhas 2é8ss!sbRion Brat
“adi at esmidnenout Paxagdn| ghde, @fanglb@nd kyuareescent | anp. 35 8. An apparatus .

in Whigghaz amwee.aﬁder me&aﬁéa siRd) derdraleDASNBIRR Lihdriichdinelerials Ice a&ﬁm Béteign) Herite ¥EB)ON

condition S"'/Werr][err]1l as long as the distance d4 between tge, addj acent
phot oradi ators 92 is not nore thang@gB 168 and that the ratio /V\A S
substantlall dependent on t he di st nce d4 an hardl y effected 'ﬁ/ﬁ;tg

92,

radi t:{& ( anc %3; thﬁgfaﬁ tﬁgt}h %d%gr Qg&!‘noftﬂgre %ﬁ'gﬁrﬁ anémfﬂéﬁ $
the reac l% nt'a eﬁéc{eﬁ M radiue &9 oﬁﬁ&ﬁhbﬁ&dna‘é:rs 92,
Fi gur es ﬂol uaandax nal |ph1ht6|Taﬂlalb& arthe)eamaheam mdylha epehmé:@goadloat:iadu&r Brdsssdattioabl e

for enbtti rfgureaﬂ upral 12Illltgmte amexempiedf the ehotojiadibtotsi$2 seitable dorreavittingstatm light in

Figure 9° rrmt'? at tshewg'@m 9e'F‘ rawings. thp gaRe elamefls af thosssionne 2
are desif M%Ebi ﬁ npm,d%ysrmysymha.c%h RS that
t he preSSH"'Effécfi\)éﬁ/n ée@d?e@érﬂi\/l' 8ify asan Qﬁmsheé leflecBND @ anbbhien HotoABiatdR,

ef f ect iovRirtierai6y, dieafpastds sfalmedinveyti eedotwpe ghydightsotilae whith enntainse hastrsawrge ment
of phot otualiiasia dlugresceat IFmp: therebropreciudingcthe weed fer @ gnegbure [9gainsh heageeamatigdes not
use any é g%]t source which contains a heat source such as a fluorescent
| anp, t her y precluding the need for a neasure against heat generation.
a ai ms,515 1. Ad appdFat@DBA bRbtdsgnthédls dORRHESY ) bRAS byntHefidTREDh IbEthd10, 30, 60) and a
phot o- sypltthlty i af pheweddiagos (12 (32, 82, ar@Bged6id) saith ebactiop| katta | having Gf narrow tubular ;
phot or ad¢°&f@t’§'° rna;aeglzecstz greig thay eetetqwrfwtierswéabttweﬁagaetbﬁmg‘ m«garabmr row
tubul ar d%%p A e AL Sl A |
sai d IOJQO é)|5h%t ctQMtthéQﬂhﬁUﬁEdM W isthe
dierr], d:[uﬁ:ﬁer Y rRdtliung ugrneatamfweti me.roagrandsnaatbemu‘eethb bacnoraduauts (R2,3ZM in
a way th@m) is taeeat;omaacir egwabdo per unit cul ture nmedi um éS/ W er S /W, S"/WB;
wher ei n S 28‘“ apRaratgs ag dlaimerkin Slaisy . in whidheieartionbatiu (19,30, 60 jfes g hgrmetically sealed
phot or 0. d r],
%&ttts%g cla%té Q*ﬁlaiﬁ\ 'Pt[r?\ﬁﬁ cﬂ"éatcpoittnf p&dﬂér&”&&r qugv\%éé'al% V}zg%{

W2 an V\ger’eﬁorﬁ aN @uénliBte di um 1n tres
t hrough t ha. spapearatiebygimed tmemaihatmftmi cerhprisihg (oftialiibers12) ppticsilygberatted wmhan

or equal the (DhtltoranatOﬁntO jsiariighigtogthe ehotpmdistoisnreghbeglivelyl, in which the - react i on
bat h (10, 208 F@ fi Egeg;nﬂarreaw yhict e ight gt Ry heoptioai fivers g st lpggt one of
appar af uS Bl 4 bbb lofBr S L estdPlah ShRbR b Aloti g whel 2.
32, 62) e h&BI@dl 628 1td QipiitNighinfV 8 phbtoRBRtoksy di StT1 bution. 4.
appar at us asArcépaaramslas atanﬁidan Caibn 6, InwHidharpregiptaprinei nmgtberpﬁtreahoténadnabs ('(2132)
optical |62 ’@dﬁﬁaéhst‘r’@tl’uwgt‘ﬁpfimep Uiba'\sa'éﬂth‘t "G?t;‘,fad!%e gtlg ogtput lightaf the fluqsescent '3"‘9
phOt ﬁrsad{hgfcﬁ%’f?bzggjsﬁ %‘ia gerv%lvchggnsfn er tha '%i? #.gt fe gﬁf@‘ (E i‘regii %ﬁsg%

t hgiy ocal S A L e Aatur al

| i ght and &t An hppaiatls ab ughted uﬁCla.Am appméraéads ofthe phaloradslors asd Raidwylirnkitidal her
conpri si shgpethé ﬂlameteeaf eﬂtch Iscatrput 49 g thee iphotoradiatest( 1ibeig spacet abquh btb2 audi feor s

12, 32886'2‘“@6 t to.th ot dj at tu :
el mg 5 Piret s it i i B et pAraspetors G BB B el

as cl ab rréd 18 n;\trCPmarmG asj qlpim¢d inHClaimch i which eeaghheftthe abiiteradiatars((§2) haga sqwy
associ at EFS Rt he o er..has . a ' ez} an_the;
ot or S o i bR 5 SRR Lol o SR Pl
| anp. 9. Ansafdapparatis adSlaiediinTerdini 1) ilCwlichinedch dfﬂae\Mnb@hdeaﬁéumfha& B @exagonal
photorsadlprasscsa@otnas a hollow cylindrical shape the dianmeter of which is
about 10 mip-An H agtipFlsim ol which thy Sﬁﬁmﬂ‘d%ﬂfsal‘”%s?%ﬁ 9fapiaast o
each ot h¥l1e. of h§xa9gp aad §iges s as clained in Aaim1, in which each of the
phot oradi ators (32) has an equilateral triangular cross-section. 11. An
appar at Utatensanggrdgheed in Claim 10, in which the reaction bath (10, 30,60) h
a cross-section of at |east one_of exa Ci rc e, _triangle and ua
%ég.?g;\tor

L2 A e B T R ;;}ﬁ:, ‘f.tm’ne Gt dher R

(62) hashgBers fl4

Serracasn ..lnna Al @112,

and ci r cdieKontaktfldghe pag eheatdasztabtmﬂlamnﬁdm 9'NT: &' "Wl woben Sy uahS 't der [Bersich ishe .
photorad‘i‘eéfl'éﬂ‘%‘a' 2'f"lh1&s3 iuayip Qypdrat ‘g”)ﬁtﬂ‘ %gg 21‘% =as
clal med TP iwqay . S JoR LT MUt e PP BT L P
at | eggt OREvdich 66\9& neprctCl, Wob& dadrealdhstiati f1aS I, Qﬂi\@m{bnscﬁ’la é&&ﬂ’d%&éﬂ&ﬁger
mt ei nem Phot osynt heser eakt i onsbad (10, -30, 60) und ei ner Mehrzahl von
Phot oradi atoren (12, 32,62), die in d?’n Reakt i onsbad angeordnet sind und
di e Form ei ner schmal en Rohre haben, durch gekennzei chnet, dae die

Aul enf| Achen. der Photoradi atoren in einerh M nimal abstand (dl,




60 d2, d3) zuei nander angeordnet sind, der groBer als Null ist und n|cht ‘
meht als Ca. 2 m"nbetragt derart, daB di e Kont aktfl ache pro Einheit des
ZCchtnmediuns (SIW; S /W2; S"1WB; i 486 S und S" der Berei c@st der
Photoradi atoren (12, 32, 62) in Kontakt mt dem Pflanzmediumin

Quadr at rret'évvn' erﬂ&ewmm\ﬂ'ab'a ﬁdhﬂABh*ti&S'O‘o“of’WneWS&%s‘hPFqﬂdwznﬁd |’W¢%‘ sn'°1'_9 ﬁethn

a rs the.

| st, dasu stantl n en ??%“é TP%%L %tﬂ |§'ﬁ ggé{taQe ra&tﬁ bft 2ho (o] |at g'zpt
groper glé at 92, the actl 955 WE\G&A“ r rosm
Reakt |50nS ré: s]:l an @2!"& atel b lel@hpI& 61 thé PRS- 6dIdoE 2 Buitable for&mnttmg natural light if 08
156 |t werinkctige witkethe ehbqﬂma'rabh@wﬂn flbmeStlhe’eseaptravvn@ thbwwm@faaegrosmwn
condi ti ti’nF'Si""*F\%ZY L '%igtftfffﬁ R di et cent
photor agy S t e e t:’mhmcm%t ggrm e ?g

i's subs Iat thd P9Bntlon Q0B St Q5 Hhy Bid m«:-gedrc rtseec e

radi us éucB)ascaf fhtolmscthw SAtkredy Qreludihg the heddhfer hemgnaaba-mmbargederaﬁqmr S 92
the reaction bath may have a hexagonal or circular cross-section.

Fi gures Clpimsand 12 illustrate an exanpl e of the photoradiators 92 SUI tabl e
for em t tiNAaNAhateed! tdrifBblosyntheSio @aﬁ&.tshana motétsmen@rmaeh rﬁﬁt?.tn@ h@\6) iaRd a

Figure Burality bfprcRoredistdlsN@s,, 32, 62) 9a8Mee! iR NG Foaction! UGS EnaSIAg VA nbifovri tabll? 2
ar e destcqfigiredbnbghatacledzed efeealremmhmmrsadfa;es ¢frsals umremylptorstbem lsbacbarmadnm at hat

t he rem“mﬁtﬁ@lﬂﬁ(@nd F'd\‘M 3@% 5 Wh'eﬁe“t?aﬁ‘ab@e
effecso %’ﬁ%ﬁ%ﬁ%ﬁ&} Qb' ) M r§ %%Wﬁﬁ%ﬁem
of. pho Ot Qi b S ltmu [ 4iiBd tolf %tﬁg%rtﬁéébs ﬁtHer&H&BIauﬁﬁrdﬁb.%z not
yse anyed) gl’greamuﬁﬂeor\/\&uuehocnnt ains a heat source such as a fluorescent

l'app, t herZBy agnacaisiae plnvgweti FreClaimciglinfudvichahereaction katin(]8i3AH0) thae g hermetieailn sdalsd

C ai np fieucture. 1 An s dor photosynthesi s

phot 02 ngi:ﬂéﬁﬂaﬁp:f%QfJ) nz Cflagmdnmsyguc (ﬁ?}’h fsthe g‘hog atFrsQ‘pz % 62) radiate light
phot or adi aj. @k sp ad 2lairked)in @fal’r@-li\g&@:ek Borfiitisig bpal fiveR thﬂtah.cahpaéhmea WhBI I OW
t ubul ar theqavbtogadiardrs @ guidd bgra dhte ther pitbtdriiiatanisnrebgeativetyne out er surfaces of

sai dmh 8% ﬁaéﬁ’ aeng%ﬂg?? gﬁdﬁh ;’p%le@d“ - Hpefrieh the light gyidedhy theionsica fbers 5@ lepst pre ¢f2,
d3) | e t re tha hat
t he Conh@ hot':gll‘ t@?‘f?lszc'al ed mﬁsfmﬁ%nﬂg co p:;g%z%ltamgp%uy& @‘}%@ﬁ"‘g
and S" is 1 RhRrapParstus ak aai&ﬁuafma. mroas prda tetrﬂneeqﬂinetbemdiea:h%&d(aﬂo&(mﬁz 62)
i n cont azat';cdéut&me wtl%;g%tltatbtgéeom fbmsamldh s radjatesifemutplut lmgebéwe@mr]esqeetlam

vol un¥ of fn & i !

bet woen TEFEIH Eﬁ } Whighis se;z' 8‘27 5"6@"5%& o T %’ag'at?éﬁ adfiiapd
An appar atgdlandppdratdd uhsu ol Gt 11in WHIchMAEIE B thd) BrdtstadibtbRMhad @ hbiidwl&iindieal 60)
has a hetiapgethe eyer 8BWhieds stidutiTl roithethe Biotoradi@orsA12) behfpspaded abas -1 2imre tommn

d ai m01ea°hrptlwm ch each of the Photoradl ators &12 32, 62) radiate Ilqu%
t her ef reﬂa RatAtys 35 plaimed) ip FIaiT At ipiviishieash of2he photagpdisters (37 hagan qautlatese) |

Ur? S

daim 1,"¥g hf#ﬁi&fz.gﬁgaﬁanwm%etm G 4n AN Srobchi8) bR 11038 dobhak QEREEAaB bt i
.t he photeagtash aJf Gestagb®) dHibdeiandldbid sduar. t he photoradi ators, respectively. 5.

| ap4zar at 12s Aaappdratusresl cleimed] imiGhaim , 1, imwhieh @bcht dfethé |pg¢tbragatocbet§2)t);astahs:uare .
opti cal CFFWF@WS at | east one of 30 natural |ight and art|f|C|§ 6. %
in spparel e Ay it e cipapryon g 2 P By
optical I y ﬁdmes us/sl dibith &L inPAIAEOT, FWAILIO Bath (of the p%asora@%)ort nzphuswex£doeht
i nt o doherophi@cminadi ators. 7. An apparatus as clainmed in Caim6, in which a
pr edet er m thedin patatus ap flaimed infHajndrcid iwhich the r¢attordath (BQ) has aetpestsectioh of iasput
| i ght oP"t REhPIICAd ¥8ers and the rest radiates the out put light of the
fluorescent |anmp. 35 8. An apparatus as clained in Caim®6, in which
each Gf pitbtamdpakcre adi ators (12,32, 62) associated with the optical fiber
has a diameter which is smaller_ than the di ameter of each of the

phot or agj at #het 0%1*??% z% firem "E % bad) 0. §0) yng .

cl ai medy Il e, ah '%‘Jhoéétﬁ ac ﬁ'ﬁﬁ §}é. eoiﬁﬂﬁ <Jf 2
cyl i ndrugas) 28 @at?.aerta namtoeaerg Hlistu %«3 JABOrs %
(12) beiiegospiatizd eabcﬁutheuitde‘s zﬁcmmmdnurosnsm, savh SO’tmemobéB S/&nd 8p perr Betaich iR 3
cl ai med d?’ri’h@lomqueﬂ {12 334PR1iN Keptekt mit derrrRflapamediviuial iQapdypuneten "ﬁh‘éls Waryind W,

equi lat § m% ;gﬁpoaafmtde i 26 P I AR A oo B Een 178 i m
I

Rt Rk AR fhwéae@aaéﬂanﬁmbabm . 68/ 43R doibcbsst sl cast By
one 0 hexagon circle, trlangle and square. . An apparatus as -

claimed in Claim1, in which each of the phot Wa square

cross-section. 13. An apparatus as cl & med in Claim12, in which the

r-eactlon bath has a cross-section of at |east OHH’"“"'""I"""””m

2R U RO T et s o e o




4. environ 2

.of, 'hexagon and circle. 14. An apparatus as clainmed in Claim1l, in which
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.une structure hernbtiquenent scellee. 3. Un appareil tel que revendi qu6

dans. | a revendication 1, dans quuel chacun des photoradiateurs ( 32, _
62) rayonne de |la luniere avec une 0081 ,158:ti on d' intensit6 unifo ' 4. Un. = .
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fluorescent. so.reliee optigueenent avec |es teurs (12, 32, 62)
pour f8urnir de I'a | uniere aux photoradi at eurs m&@.@ H Jum que
revendi que dans | a revendication 6, dans | equel erm n6 de
phot oradi ateurs (12, 32, 62) rayonnent la lum.ere de sortie des fibres
optiques et |le reste des phot or adi ateurs rayonne |la l-unere de sortie de la
| anpe f9 uorescents. 8. Un appareil tel que revendi que dens | a revendication
6, dans | equel chacun des photoradi ateurs (12, 65 32, 62) associes Ala
fibre optique a un dianetre qui est plus petit quo |le dianetre de chacun
des photoradi at eurs associ 6s a | anpe fluorescente. 9. Un appareil tel qus
revendioque dens | a revendication 1, dens |equel chacun des phdtoradi at eurs
a une forms cylindrique creuse dont |e dianmetre est environ de 10 mm |es
phot oradi ateurs (12) etant espaces |'un de |'autre d environ 1 a 1,2 mm 60.
107 Un appareil tel que revendiqué dans |a revendication 1, dans |equel
chacunesdes phot oradi ateurs (32) a une section droite en fornms de triangle
equi lateral. 11. Un appareil tel que revendi que dans | a revendication 10,
dans | equel le bain de r6action (10,30,60) a une section droite ayant au
noins la forme d un hexagons, d' un cercle, d un triangle ou d un carr6. 12.
Un appareil tel quo revendi que dans.la revendication 1, dens |equel chacun
des photoradi ateurs 66 (62) a une section droite de forns carr6e. |
111111111D1 Il 1111111 11112 . O 081 156 13. Un appareil tel que
revendi que dans |a revendication 12, dans |equel |le bain de r6action a une
sectiogg droite avant au noins une fornme d' hexagone et de cercle. 14. Un
appareil tel que revendi que dans | a revendication 1, dans | equel chacun de
phot oradi ateurs (12) a une section droite hexagonale. 5 15. Un apparei
tel que revendi qué dans |a revendication 14, dans |equel |e bain de
r6actL8n (90) a une section droite avant au moins la forne d' un hexagone et
d' un cercle.
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