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ention The present |nvent|0n relates to a nmethod for producing a porous
Ss preformfor use in the fabncaﬂ& gptical fiber (herein after
erred to as "porous preforn'). 10 scrlp |on of the Related Art Known
hods-for producing a preformfor use in the fabrication of a quartz base
I cak_Af i ber Pﬁé‘f’tﬂﬂg“t he i nside chem cal vapor deposition (CVvD) nethod,
OvD et hod _and L he V : d, For exanple, the VAD nethod is suitable
econoni cal BQCEERANG Ol mfor use In the fabrication is of an

i cal fi ber Qg}élom ‘ngvx t ransm ssion loss, an arbitrary refractive | ndex
filein Mectlon and a hom)geneous conposition in the

i pher al and | x%ﬂ&f@gfn Jtés%'é etﬁ&ﬂ‘br plodﬁ Vﬁo%g&@&\égﬁk Qﬁ%se _ﬂ]the fabrication

odi mrent of thg o QFreﬁFrQ Jg orm
ous preform11l 1s grown fromt ower en arotatlng starting menber
W th asogt spbfabior SR Rdiaddoek DY an oxyhydrogen burner 13. An exhausting
e 14 renove§S undeposited soots. 20 For example, a nulti-port burner
I Ng a Cross saGbwidmethtdd\dt plobucinig @ preforin Sor USAIA thd Sabkit¥BorDof 4 lay Al tzg & bptidar fRF include
and a gl as shefiideicighidabuapdraépasition| (CVD) nidtho@ thesoVD manadidnethe OAD aethpdrt 1,
rogen gas [ er rdor examgle,afe VABOndthicdiiy suitablerial eeandmisally plodysg & prefdrra focuss in thfabrization
[err] & sufgnlopted! fibechavihgiow trimsmisslordbsghdntariitcaryt efractvedndax profite igaise disfoeler digsction
plied from ki gtgmofenkius cammpsitiamurethe periplard! and lergtheisy dirgetipns.ne or der of
rogen ar gon, Fisy geaws azoayemtiondh grirodimenfeofithe YA anathachidr erRdugieny quarz Jesa@refare. te
e\an ayer f lperps prefanm i Heoresryfiiedhedayerent! pianiating sterting memberf18 Wit angotsitaamAB generated
ri f PaffEexHydeanpyeer 18 Ansehruptisg élbgme@m@amde fadisedtes. Then, the
ss soot f?art i diopexample adﬂé‘Bt?g’t PUster baving A erogSarien shAv Ip 'gtztﬁ%"s?‘{ﬂsé'iel ydrogen burner
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t h&—por ous Eﬂf 18 and g5aqks ofithp Yneredweferm. Aniees from tedeblg, therGeOarongaitration At the sjrface of
Tabl e, t hethePepucRipiarhrud Regnt iargerthaa SO % Waishhf  t he porous preform

uld be n8t Iar ger than 5.0 % by weight. 40 Table [err] concentration
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© | US-A-4801322 discloses a multi-flame burner which includes an inner central orifice and an outer orifice
. for supplying glass raw materials. Interposed between the orifices are a plurality of flame forming orifices which- B
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7 3] Y415 341 BL forma’ plurality of flanes. Such an arrangenent all ows
if‘i’-é;,f_erent raw materials to be supplied to different parts of the

bug'r rerflame. In one particul ar enbodi regpp4tdssisal ti-fl anme burner is used
roduce a preformin which [err] and GeCl 4 are supplied to an inner

burper--as raw.n@fc4 higthiky b fhmeYSUch Sl ahddfedt Bfows B Ere RS/ risialk b5 Suphifod B different parts
suppl i‘ed t0 an gedirmbMERMEIn dn@parfMiBl ifBSdikdnt) the ki @-riameslihenE used i which
NTI ON An obgieg tndded e SupRis®Ban nddinbiQI3 rdvBmébtsriald 16 &) rilifbsiifg theraarews&ea AR, is
met hod for ps odsuppiieg toanRAEMdEefTolAdEizing the clldiigh does not suffer fromthe
aboye drawbacks. According to the present invention, there is provided a
nmet hod for prodSYMMARYOPHTHEINVENTI@N or m f or use in the fabri catron of an
optlcal fiber with at least two burners for synthesizing gl ass soot :
particles at | eastngbiest offthegnset ingentienisito ervide atdmirbved VAR wethéd fenpreduging agprobisaeserm,
one of whi chrei swhichaldes not suffenfiginip ahovegirawbpgks.t of t he preform t he net hod
conprising the st éperdifato theprs Evyntng.t[@lﬁpmama 'asqurorsmefgnroawem
mat erial s to thiesariqatign ofigi aptipal fiveryyith 4t BHrRest esé?@ﬂé’afféP?‘ pergciqs|shiggstone of
hydrol yze the swﬂﬂ‘rqewtmﬁﬁwtmassertwe@ ?tI'PéétPEee“&F'éls'%“ss?BB’ff"ﬁ‘a?&ﬁ ceregart of the preform;
suppl yi ng [err]t agrethﬂ%wm' gg"l‘ raw materr a pur ne
is arranged fo for P @ﬁﬁ Cyﬂ Bﬁmg?é“m‘"e
SSOO ar
w"r gﬁ ed(:f\tpf%rm the non-

t hej suppl i ed co??ﬁeo‘f?ﬁd" y It 8&3; g %d?g';‘%%sttt é;:f;' af

supplying [err] 4 e"tm “g'i Qé?ze E

9 aBS raw er 4 ’m ot mesg .tgs “ﬁﬁa:ena.
| owergnd, ot atr ﬁg star'tr eran grovm ng th porous preform

' n a +Tection o %p&ﬁh&th@&en&rgﬁd aﬁsgg&a‘tMncﬁ?émﬁétoﬁé?erﬁropﬂ'b\ﬁﬁg&@%nd}%ﬁéﬁand growing
pr. e OF M CONPI i SihB Pordusprifdim AT dire B Ut 8 BdsHind btardiRARmbBAL bloducs@eBerodprefd dbrhprising
of extensive St lelye Pl cohtiiPhd it e84 pirbecemnvent i onal VAD net hod, it has been
found that a surf Agrsdfof eltehyiod suld b K@rodindtihg fonlentidnbl VOON@EHAY, lithbs tdBn foBnd thdt Bedlface
beciause of the PREeRONEA6iGh G4T8 tondéntiapn Bifdnaek Hedusd of ha phdnarh@sn tatdindspated SIO, particles
par ;_i cl es cont aand&@d0} partivies tontingd ilactigant diveg the sirfeceot tie drbedly it madipopud ppeforedteact each
por pus pr ef or m eteadét theinodn flatet the idoubteHayer frame igerferataby the mulicood burikraantl @9@is contained
flarre gener at edinBip,{rttke slid sdutigpderm. bur ner , and GeQ2 is contained in SiQ in
the! solid sol uti offhdnos measiis fonpreventing difusios ofthes e ofepdsperiiediarticigsin g ingpr flame namely
str eam of urfflepdBeastd fosferming:g turgulentflowies pepn eought; apehk haspapripypd tgt it is effesiivg da fueply the
foriformng a t9Usssdreine melegahionbecouise damedmeddien to Siedmptfiamas been found that it
Is effective to sulg t he gl ass-formng material to the outer flame in
addition to theB PRIEHEN OBRHEPRAYWINGS) pTI ON OF THE DRAWNGS 35 Fig. 1
schematically shows a conventronal VAD nethod, Fig. 2 is a cross sectional

view of a mifti-p pert, I Fi st a" %Qegg&ngéllgnxlﬁgo?\?‘ g preferred enbodi nent of
,po,. the refractive index

t hei net hod of the S Sl

profile of an opti éﬁ& al! e ernraea"ﬁen@sﬁteqrmaer&abpreanmeqﬁaﬁed by
40 | Exanple 1fig ital rl&@gdfmi'@aﬂ?éfmchrspmducedby
invermtion wigl be ggaidied, ned ' det a| by rrakr ng reference to the

acconpanyi ng drawi ngs. 45. Fig. 3 schematically shows one enbodi nent of

t he nmethod of tDETALEDDESCRIPMOMNIUH THE DRAMNGSINe nuneral s stand for the sane
el efrents as in Fig. 1. Nuneral 9 stands for an outer flane form ng a soot
stream 12 stands Thé messatinventioewill bé emBinédin detaipy maiugrefeshredatie acenaipahBingdrawicts.
for fa mul ti-4ort . bigr heshemagicalipshopws grierembedinestof hemethed ofitbaprenattéwentibn Thejamsourgials
t hejout er f| anmesténdfarthegarpe elegonts a3 in Eig: Numeedh@dandhifor anepipe{lame iormipgr sepysiseary 12 stands
depcpsr ted area foraniner flgne fomingpsopsitan aRd BGEvdTer amiiPAEt ueshPtRyerRlyiRgiass-forming
cont‘rr bute to tH¥ eHY%I ti on of the glass soot particles but acts to
generate the turbtﬁ‘l*%‘%‘l‘?h ‘F’PBW’"#@""PH‘@" S&serramfﬁrﬁ'rqs the,gyriaen ob pq aleady dposited areg of the
exenplified,®al P¥YH 3§ G?ﬁﬂ °°§\ﬁ?tE‘H“’Q}"§ eﬁﬁ’t“@? Pfé'r%@'% oof RS but acts
additi ves such ass f n
S e T .ﬁé B '?'Efrer ‘*‘*"a' i Al etk o M
used to formth ? ous rm e e
secqnd. burngg 1 Iu?s.w%rtftesurtéammmt.&rzmeﬁrelgabﬁoat pa.%ra; is Qed tohamwamar (core) part
preflorm 11.  Oneqhe RRIE pidforrh P whis!thedetord Blinki9 5BAlsbd oPfRFrindHE Fbieral B&H of the porous
exarf@l e, when t higrofh 1156ndUd béth bt tHebutrdrsan'Se tliti-fort bl @ers | FOF eX@MPIE, Whbr 1RE firdt tukridBieas a
B and t he sguandmBiibdYRheraing b Single fladetand M8 sbeohd bupeer 14 B nBRIPER BlirnérJorgenerating a
ayer f| aduble-ldyérabme,phierablyl © trterfrast burhes 18,5101 8 GA0, arb &I’pbl]edasﬁ the Slagyrbinarg raw
glassformng raw 3 _




3 EP:0 415 341 Bl materials, and to the inner flame of the burner 15,
[enqr] are supplied and to the outer flane of the burner 15, only [err] is
sudplied, or to the burner 18, [err] arBP34IRAIBY and both to the outer

and i nner flarres of the burner 15, only [err]is supplied. 5 In place

of |t he cyl i ndr imstbriafsdnid o thoiniier Datlie# the BGrn&116)\ICI] and BeQ, ar2 supglietiatd to the outer flame of the
buriner Qavi ng ourer 15; poBESICig 8 Suppliedpot tosbctiurmes 183 SIS Bt @Oy rarecenppiidd, apdidethiietire Buter and
usgqd. The suppl iygner fidnss otihe bunger ¢9, aslg SiChissuppiednat eri al s can be easily

detler m ned by t he Inniace ofithegdylindiicglimuiltivportivernenas shvwp infiti- 1 @ myl§-podh burpes having pthefcross sec-
[erir] in the pdicgsuchps eswemor Fnelipecthaydappddy rates are explained in the '
fol'l owi ng Exanpl e3he sugply rates of throglass foryting matertalsican kepasily deterstingd|bytheppragp gkilled in the art
vitrified by colppendinggmtie contanhef GOy ig theippwugprelora SypicalSHRPIY Rtette pﬁp'é%dr'ﬁfhef%wm
whi ch an optlcaﬁxaf“P‘B%r is drawmn. Preferred Enbodi nents of é‘he | nventi 15
The foll ow i Exa rﬁ?ﬁ ROgous prefqen ?aatbe defydratadand yitrified bytq%"eb‘l"@ oA °”|sﬁ‘§/%‘f?tai “Shs"a'e"t glass
Exanpl e 1 By ustefgmipe é‘P&R" fibpeisdifin in Fig.3, and a four-port burner

as the burner 1'§ ior %@Lr t elcvore 20 ~portion and an ei ght-port burner
as the burner g portion, a porous preformwas pro-

duced. To t f|r on gas -as a

carrier at pgt es E@ @@BJHEEF%”GL nssf?gg%%et%gmw&%%gﬂ Tog respectively.
To the second p@{a;n e 10f the burner 18, hydr ogen gas vvas suppl ied at a rate
of 3.0 Iiter/m"rr—‘%s— To the third port 3 of . the burner 18, argon gas

as a sealing gas WaSsig4RPidpEdtudbs shokfih RigQf and aQour-bérEEurABr Bs thd Burkdn @8 foPld¥riing the core
port 4 of the bibktdRlandah eighiMeDrnSPed tNBsur ok {b3br &t thingla cRddir!partier, a ordus preform was pro-
liter/n%a. To tdiged. i rst port 1 of the burner 15, [err] and argon gas as a
carrier gas were Solfpptiisesbriatof thab@herad, SRONGCER, ol Brgon gie ac € éaiengasavack sBfilled at rates of
cc/mn., respect20¢ni., 18 aiminancBoegtinardpaiviyh ports .2 .and.6.of the burner
15, hydr ogen gas Wathe secom fogtd ofthe birher 38, dfidraefbgdsiwae supplied at 38te otaxlitetfhin.
liter/ mn., 2 espedt thedling porTHoftiecbufnerisf drgmurees asi afietiing pavas subplied dt Hratefof 2.Gliter/min.
burner 15, oxygen Teths forei pastAxs Hieddrnart 18 axvgss gasfwas Buripliadat # rateref S.@liter/niy
literlmn., respedeihg&isiportTiof thiburndsily,§ICl4 BGUand Argorseay ene tarjsngasyved sugpliednd rates of
of the burner 1890 cgiinige A0 epdan. grd &0 seleini, regreglivelywas supplied at rates of 3
liter/mn., 4 |it&thapesondepdisbdh paris2pnd the buyrges b@@xqqgqueswge;upphed at ipe piAdyliterimin.
as the raw ritit op 40 lterimin.caspectivaer £ | ame, er r] and argon carrier wer e
supplied to the s 9(‘[“ﬁ ?B? ?“d(?'gB‘Ih PP‘H%“?S‘HPH@ TS“eéfs P’éYP%EgaBWaSPE?P"W%‘?? of H{ieprimin.
li

v g & Tehgt b ‘t ie.. o 08{}9 rwsr’*ifaéoﬁﬁﬁéé’é%eﬁedéﬁemwwm
dehydr at ed | a here .0 .
[er?!] Thelim m :rg:s tE Al a %‘:ﬂ% or?&rr% é@ redsugﬁhet{ to?hejsmth
in a helium at BH&F Qovgl:c}hﬁm s, th ing

ﬁoﬂ% b N o Al
Of £ he. SUT T aCe i e g Fieaa ateo bl ewaf"t'ﬁ.;‘,hf*..:

formed .on its Sil@Gea mdBGERF b.8IH ald BerDliiid alPfeB0Q it'h Waigm did¥pheteo Give a transparent
di amet éx~of 4b rgsapdfolmiserted in a pure Si 2 tube nmade by the VAD net hod '

and havi ng an out ebsefiatdRf Bé subtaceol traiBpardnt ghi¥s proBrndrelcaleditatdb cradkQvak tohifed oh Rdsurface.
conposite was healssealterd the glass prelbon wasdkavii 168 GifmdteHoNRBR alidinserddagd puresio] tiRmMaiOby
gi ve a pref or mthevAmmithaband davirlg dnanidr didnetee bt om. £tom théodtdidecdt O thibe,ahe Edmpéite was
Then, t he pr ef dreatedwrish alcashon resistanceduraace trjntbgraterttbem toive afpreform fap a 4155 pipoamiadispersion
fiber. |ts tf armbiftedpptical Gber Thesthaawions whdtawndn @drawingiBynken te fabrizatean oftieal fjbdn it frans-
1.55 [err]. A rroitsicadessyes aajokess hod8/imeataiwavdlengthsf 1.6%km.iA feactive dndehiolite pfithe optical
Fig. 4. Conpar dibpsastewnisfiged-1 50 I'n the same manneras in Exanple 1 but
supplying no [err] to t he sixth port of the burner 15,the porous preform _
havi ng a Ier;g grown and vitrified.. The surface |ayer -of: the

tr ahs p.ar ent ‘glass lnft ersg]m\év?'nsan eneaes lr? I(:jxample 1 %& supp&ng r%) gClp{oef‘l];eosExm pW% of t% gu(nj'}fleg ?éj the poreus

. preform having a length of 500 mm was grown and vitrified-The surface layer of the transparent glass form’i'
was peeled off and no good preform was produced B .
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1. Amethod for producmg a porous preform (11) for use in the fabrication of an optieel fiber with at !east
- two burners (15 18) for synthesizing glass soot particles at least one (15) of which generabes a doubi
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Clains 1 A nmet hod for producing a porous preform in the
fabri-cation of amn optical fiber with at east two burners mm%mumwugnum
synt hesi zi ng gl ass soot particles at Ieast one (15) of wh

doubl e- 4 EP 0 415 341 Bl P0415341B * materials, an

the innmer flanme of the burner 15, [err] are supplled and to the outer flame
of the bur nematefigls, eml ty tHedrmed flaing otthpplrnerds, SiBl, dnd Gebigarb supplisd atdto theosutel flamiechf the
[err] are supyshérd8,onySiClliscupplied ot tathedutrer 18a8iC, iamh@eClfarasveried ind tuth ttirerveter and
15, only [ er inperifiames gf Hieibutier 5, only SiCls s suppliesdce of the cylindrical nulti-port
bur ner as® showdin piacepf i§e cyjindrigal rykitpprt géﬁftf apghowe in Figa .iamyitionort burnerthg g ofear crogsises
such as a sq%?&rsé"’tﬂsaa?ﬁ“@??fra slieseunpy peuseded. The supply rates of the gl ass

formng nateri dihe supgly rates °é¥§‘§ igess fﬂ'é't"@r‘?ﬁt?\'@'a cj\beraglly detpianifed By fhe pergen ﬁ'r'"ech'etha eft
dependi ng onZ9PREFAIGANLRARONER OLERRe It the PRIRUSTSISTS TypicalSURA raigs, 5P explaineq ﬂ‘rﬂ‘i/m"“""g

R “ﬂ{;ﬂ{gﬁ{m@m@% B S REr R oo i Brieserontase
t ranspar ent é) assfm orm dn optical fiber is drawn. Preferred

Enbodi nment s pjefet’r@?EJn&%ﬁr@HsQﬂhé‘ﬁwen n 1he followi ng Exanples-illustrate the
{ e presemtr et rometiot,

met hod of nple 1 By using the apparatus as shown
In Fig.3,sand &héﬁhﬁwnr@@x&mﬁé&rrﬁg&t@ﬁePn@ﬁxo@bﬁﬁ@ﬁres%ﬁtuﬁﬁﬁtmtxorm ng the core 20
portion and an eight-port burner as the burner 15 for form ng a cladding
portion, a pexapigfe 1preformwas pro- duced. To the first port 1 of the burner
18, [err] and argon gas as a carrier gas were supplied at rates of 120
cc/mn., 15 cchByiusing e epphfus@s sowA in Fig.8.Hne 6 fdurBdryburnbdad the bur A a8 thr pliihg the 6dre
the BBy new 1rtidnyarld egeight-pars buties asihp plrinexd! 5 ddr faming & eladdingdofliod, latpevols1preformdeas pro-
To the thirddusedt 3 of the burner 18, argon gas as a sealing gas was '
supplied at a Taithe ficst pat 1of HietbumernSiCiLSeChand gragrtdas poa tarder gds wekresubplietetratdsSf
oxygen gas V\H§CS’UM&)We@]mmaﬂaﬁ%m@"e-ffe@e@‘fﬂ!ter/m n. To the-first port-1-of -
t he burner 15, f#rs%wa EP"'E%‘EHT? byensr 8shugrogery gas wes gpgliedigy arats ohhP literinimit 1 at es
of 800 c& ni n. Jothy third/past A of the burary 48, @ES"PrF?fasarsé@‘p%@%sl‘"@éF plieg gt q mte of 28 Bprinind
sixth ports 2 %ﬂﬂ‘e@”&f”’?'}‘ré"fﬁm%?e'i%c lied\giasrale h2P [tz 1 at es of
3.5 liter/mp '3 Qe fi oth@ffqetbé'r"F’ e, %g 978 B TREIFANRFE SyPRlfdjat rates of
Fib. A3

BYR |
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-an

sevent h ports

suppl i ed at f3b@%tefthin rebdek éﬁ

respectively. -3othe third, i ah ent@&orélg% 4R of L glgrhé’?lﬁ iqg') n bdiSs Qgéa‘ﬁﬁg ag upplied
[err] and argpesCas litbdhin OfiRerdii. %noSMﬁ&rﬁu‘?%Jchtk g sixth port 6 of urner
15 at ratses Of Fdreidr, @6 AN i mBifel &P the GatePiidhe, SICE SRESrhdn/@knér gdslrwéersub&red RV an
condi tions, gofes dp He@uUSeDI5aE RfeBoMRY béhdlindand @0WEIMIAS respRliveyn Was grown. The
porous pre- fouURdene abSeicafditiangthd pbyal méferth Halinga RAGLH G500 MMivEE GIdwe. Thel pdIaLS Pre-
at [err] in fem adsreaed eiddetfdraed i & E4rbdharkdistanae fuinate ati 10008C Mnatmdspliereof @fCl/helim
0.01/1 and trhigwareus & miokst ®th &t10.018 AOLtHen viaifiadti 1600° imDB4litre kigobpheity givaa transparent
t ranspar e¢ht gi®spgfams preform Cbservation of the surface of transparent

gl ass pref or m Pésasydtienpf the gurfageoftreespirentalessnmeforattevsaied that ng cradkage foriddon dsdutfege,
the gl ass pref draieafiasthasiasiprafermovas deawp fosy diagietes o fmand inspréssiin Beyrg $iOztupa mage by
[err] tube rrﬁﬁeAlBY‘e’thﬁ'éa'VAB‘"fﬁs?'rﬂj'éF’ Jiametneg Ph?"hﬁmﬁ‘db%‘?"‘%ﬂeé’ﬁ@t* érbedre S’B‘PHWF was

O e U o g e e ovice 1o o Ty e,
band di sper sﬂ"?ﬁ‘lm &3S “?F‘.ff % %ﬁ%’ iy H@‘f‘g ﬂ)%@va %‘g‘ﬂ%ﬁiﬂ?%ftgf iR %%? g?\iﬁf J‘r’ﬂ“‘aé

drawi ng furnace S 3% $&ate an optical fiber. its trans- m ssion | oss was
as low as 0. pgg{“}grgx @qwavel ength of 1.55 [err]. A refractive index
profile @f. tm er is showmn in Fig. 4. Conparative Exanple 1 50
In the same MBRRE sdt nidAndrX @il Rkdinple 184t supbiARY A6 G368, 1B BhelsBEH portbPtnd Bfnet % tHb JBRLS

of the burnegefddn haﬁti’ﬂ@a [RA4tR U500 mm was grown and vitrified. The surface layer of the transparent glass form
was peeled off and no good preform was produced.

Claims . . -

1. Amethod for producing a porous preform (11) for use in the fabrication of an optical fiber with at least
two burners (15,18) for synthesizing glass soot particles at least one (15) of which generates a double-
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pref rm haV| ng a Iength of 500 mm was grown and vitrified. T
Iaye;{ of .the transparent glass formwas p%%llggﬁgf‘f and no go mmy@mmm&ﬂ m,
prodfuced 55 Caims 1. A nethod for progum ng a porous preform (4

in the fabrication of an optical fiber with at | east two burners (15, 18)

for 'synt he5| zi ng (fPYsERamesnd atieastope1 R of whjch jsuigadifor fgrming 3 epre Rgft °W‘ﬁ Rfﬁorgbﬁﬁema@e@om-

a doubl EP 'G's'ﬂ%‘i' t&&s‘éjf Ia erfl ame and atleast ne o V\/m ch is

used forform ng a g g 2 gy” Yiftjchigperanged to

steps of: supplyi n§"[ Fply"% ‘3;% b%ﬁi‘s' eg‘%% mc ?rﬁgce@h%rm
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whi ch is arranged Y

supﬁ)l i ed corrpound t’i’n f her?lﬁart ass flar "}{ﬂ un tX%yrthesxﬁe glass soot
theionly gl ass- formn m\%, I

for rt'n t he perjpher ahafaf ;nn\g?’ g&%r e %‘r ?n&{ggut?mamg ig%&é@ dloi‘/géuelg{%hga?nse %%)E) I'ag%{aés%w
conpound to synthesi Zge sﬁ:ﬁ&th&&&krai&éfl&és%& artitlEs oA Me IGNEENd oPdiBfRlinglsBfting REmber (10)
to he outerflanme 4ndjroihg ihd Borélie ghtofin (1A dirbdiial1o? arddislolRe sAMing némBér & prodiiée 1k porous
mat erial ; and depogfbrim@mbiig @68 pat RMtaBingStleabi@@itly B30, i Cl €s on the | ower

end{ of a rotating starting nenber (10) and growi ng the porous preform (11)

in B directisn &f Zmethod ascasfing th dlaimtiawhereirgsaidebatser(1%) fqp fopningsaid daee pprb piaid preform (11)
pref or m conpri si ngs aburear whighgeneraigsa sl flagle ged said dumerios gererptifiathg qouble-Byer flamex15) is
met hod accor di ng t%m'étf‘%ﬂ"rﬁ"l“e'mﬂ@ﬂ'Weéﬁ?)(ff‘%e‘ﬂﬁé?)f'f'!lﬁ) for form ng sal d core
pari of said prgf o‘t(met

e e Q:‘ueeE:P $3 p%hesd ngl f rmn maqenals o
sai gl burner -for g%ﬁ\rs nd E%& %'g ivél ?rner ﬁgr?;( sard m r rne and IC|4 is
on a
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claim 2, vvhereln[e ares ormng raw materi a

both said single fA lﬁéfﬁodméédm?ﬁgt& 3!31)1 Zaﬁlﬁre'infﬁcuﬂﬁ@eCﬂ h@@@pﬁeﬁ%} gl@.‘fs-f&ﬁaing raw materials to
mul {i-port burner daliSjngle fade bubtier [18), SndSICIPis isGiplistias tiRcony Blays-fAink@Sav MateRaNg bbihWhe
mat eri al to Jhe oubrer(12)aadeutdr) fiahe & saidimdtispdrt buprer (15)bur ner (15). 4. A net hod
accprding to claim?2, wherein [err] are supplied as glass-form ng raw
materials to said single flame burner (18), and [err] is supplied as the

only gl ass-forrrl’atytamrndtaerl aI to both the inner (12) and outer (9) flane
of $aid nulti-port burner 25 Patentanspr iche 30 1. Ein Verfahren
zur | Her st el | ging™-ei feYer ?U'P@)?a‘é He'Ve'ﬁ-‘Fﬁ)?"Fﬂf pardsen Yepforny i) wsin YRavendeng! beidley Produktion einer op-
Proglukt i on ei ner dfscher Faseryaikmingesiens et Brefnard th 18hEr de@nthpieciam Blasr uppaiikem yory dopen
di e[ Synt hese von ‘“a‘*:?f"ﬁ'l’ ‘1@9‘?"?? Zw@'é‘ﬁ““ﬂ@ﬁﬁ?"‘mer?ﬂ@%é%z”&"\‘féﬁte %5 8) é‘i" ildung des

zwe{ schi chtige FI '?—3& %‘tda%YelE'@ folg "di h"
Kerpteils der Vorfor ﬂ gleragg@ " E;Fﬁf%'
unf agt . Zuf @Girung ¥ wo enwer ik e l zus :;ZPT étﬁ%l ??5['8 gt ot
Brefiner (18), der ‘S0°gfg 4 s e. 4a, ndeumsasmmﬁﬁ;,qa i réthel i) 467 aflefia
zuggfi hrten Ver bi nduageR bm. ez i erbichtt b Hihmiero-
G aprull partikel %%m&%&émdelrn?@asr %ma@.e al’s el nziges

gl asb{ | dendes Rohnat el fherrai AfEHunG (/&t@ﬂﬁfzu(i &eréﬂ@famﬁ@(@&@%&ﬁmtﬂé‘én Flafhine als ein-
daBl, um derf"perl RRE BRsrdighaeriger Vorform zu bil den, die zugefihrte

Ver bi ndung ei ner Fl ammiyiginiederdchisfng det &sigieh erasmwaelken diderl inteFdd BRAY didek Rtierdnden Aus-
synt heti si eren; U gangs&abs (10) und Wdchse @et@orsenlVorfofnf( 11k derRictiny doi Azhde del AGK3ENgsstabs,
aueeren Fl anme (9)urddts pordse Vet ot bingneKer btk dereuraihdestaeilveisez Gy enthalt, herzustelien.

A agrohmatergjal ; und N ederschlagung der erzeugten 4 asrufipartikel an dem .
unt €ren Ende ei %e@'?‘@[@@?@?ﬂ'@%’“ﬁﬂ@m §3"(98'E?§“t P BrSyne({i®) 2y B §%‘|‘Fs!§?!|‘“e prASRARN-
Vorform (11) In dé?"WE’I‘ft(ﬁﬁg'E"fg?f‘"eAEh e'ﬂ%?s'"%§ §‘§F%§"dq?hqeﬂ g?&" ur Erzeu-
Vordormmt ei nem3edsiteEsweischigsices fiammefddeinMeprf ersk, gy inaere (112) upd suBere (9) Flammen

herustel len. 45 %5 Verfahren gemaBAnspruch 1, worin dergenannte

Brenner (18)sozug By vuaaﬁe.dsénamm}&h bSwdif BRE AN Bact] %:ééeirdﬁ% Rohriakdriaffeh Bowohi dem
Brenner ist, der gjeRfnh Brohmf(15) rAENEr kg6 fimme lRGushRler BERARRFRmRIE PRIE géidhnten
Erzeu- gung ei ner anhiadhbresats)( 5 RugbitWeRieb Lad Siti, Bis MRijek élsd&lnfeﬁd‘é@ ﬁBhrﬁa‘t?é‘nal delieren
inndre (12) und auReime (©)Ups fen@i¥tR MeRrfaéhbighners (15) zugefiihrt wird.

§5 4, EinVerfahren gemif Anspruch 2, worin SiCl,; und GeCl, als glasbiidende Rohmaterialien dem genannten
Brenner (18) mit einer einzigen Flamme zugefiihrt werden und SICl, als einziges glasbiidendes Rohma-
terial sowohl der inneren (12) als auch der SuReren (9) Flamme des genannten Mehrfachbrenners (15)
zugefihrt wird.




50 3. * EiA~Verfahren germai | Anspruch 2, worin SiCl4 und GeCl4 als———
gl asbi | dende, Rohmateri al i en sowohl dem genannten Brenner

ei nzi gen Flamme al s auch der der |nnermf5§g% (12) des ,lmgmtlmmmmm
Mehr fachBrenners (15) zugefuhrt werden 14 als einzigest

gl asbi | dendes .Rohmaterial der guSeren Fl amme (9) -des genannten
I\/lehrfée-hbrenn@ﬂ“(“i‘i?}“zilgefuhrt wird. 55 4. Ein Verfahren gernaB
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genannt en Brernef™

Sicl4 als & E@sﬁ "e" e,
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partie d' ame de L@n@gef..oaer@mhéteerlaa@,sam&emmsaslaéa.b | es etapes de:
application de Si Cl dquetqué Goilde&abdapBitation B SiG Bandi fRnki@ eXterdle (SPaaS fEHind KB Hix2R
de verre aw br O ghfqué &) méléHau @86 basd@eomRatights verkdyeer | a partie d' Ane af in
d' hydrol yser a | a f| espoRied @aticGliedqeasiede veppdnerarssurllxtrémité infarieure dibe sidiyierit Hexidinames-
des particul es dge urhant (16) et evissancexie|d préfarivie poregke (8) &ivdntdadireding d'gruaxe de ldiément de
mat eri au de basedé@mriags afiatle pmdulfelapafarpe paeuse ainerenart Gneartig dBme einteagrd ACHoIgRNAr-
formey | a partlet!qﬂetmlpMeGQQque de la prefornme afin d" hydrol yser a la flam"re
le co osb2°ap u6 afin de synt heti ser des g e SUI e de i

quel quo solt %’és F‘H‘ﬁ" ﬁﬁ@i"tﬁr‘ﬂ ‘*’8 ggbvrﬁ’mg (t:ég f%:;f
£l doubl £l stunbr eg it grg Ié F‘F ie
dea\r/rgre r eO? ete daggag?& Rk iR gl Ti”é'“ g g “"&8 pmes R d | 89"%’"?(

| extremt b | Bf eploBddb Seibh iBvénbiBABR, iR IEARLTRY SiBr, o8 de@l%dﬂ?dﬁ)hqﬁéls@\t&ﬁque matériaux
croi ssance®de | aqdHs8E QB8 W R alslrdis asthl bARa flam@ URIEUB18PE dEhs I TIsANR iftene (12)
| " bl ement de dbngudi8@RudhitiorkleesRispetitu ST, o8t appIRESOEH TNt B BUl FRiteAAI TR bRE TR for thBdN
partie d" Ame CON8ENRHBEUardla fFHime extpré (9) dudf braeamly-diticese®. 120 2. ProcbdA
selon | a revendication 1, dans lequel ledit brd eur(l 8) pour forner ladite
partie d' age de Praefdgeel la)-remﬁreatm%}’areéqqmidw'@eﬁﬂv Clesontareliquéscen gt guganatériaux
flanme et edit bfehase de goationdervarre pudit irdjeniifinmmesiigre(1$) et du JiGigsst arpliaugen tant que
br O eur nul ti - or $gul paéia g&? base drfgimationste verredinfols danfia figmumeintorne (g) ebdang faflamme px-
25 3. ProchdA ‘eened$) dpdi brlisyemuli-erificesdif)2, dans | equel du SiCl4 et du GeCl4
sont appliques en tant que materiaux de base de formation de verre Ala
fois auditssbral eur a flamre unique (18) et dans la flame interne (12)
dudit brdeur nulti-orifices (15) et du Si Cl4 est applique en tant que soul
mat eri au de base de formation de verre dens la flame externe (9) dudit

brA eur nmulti-orifices (15). 4. Procbde selon | a revendication 2, dans

| equet” du SiCl4 et du GeCo4 sont appliques en tant quo matbriaux de base de
formation #e verre audit brdeur A flamre unique (18) et du SiCl4 est
applique en tant quo soul mat6riau de base de formation de verre Ala fois
dons la flamme interne (12) et dans la flame ex- terne (9) dudit brd eur
multi-orifices (15). 35 40 45 50 55 -
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