1 ~ EP 0139 348 B1 - 2 Description -
chlorine that is effective’'to renove water fromthe glass soot. In the Y

Exanples thers is reference tqT nvention rglates to an |rrprov' 'd
t he use of, an al unitna nuffle. h[}ﬁaﬁ&%?f an optrcal f| berﬁﬁeetfoq‘r{%havr rtg

Pat ept Abstracts of Japan, Kokai - Nochmt""#téasste ?’E‘gg sad of a
fl uopﬁﬁ'é"-"aoped 5. 55- 167149 descri b%%sseo man I'ng anhy- gl ass.
dr 0US Tl plebeht inyrsioh irdiates t9AHdm i al &7 eprasa:tr d!.nkaefN‘doped
si | mmmneesemwa'f ol ﬁ,‘;’ przef oggmmmsrexsymaammgp e mta

|s e reffastiy :ﬁg& "%!‘eﬂ}

refr 6frsﬂicﬂ Baeauﬁ ofdsiiover e of "sfnfg 2 Qtdt.ﬂebauerbm than
t hat 49 rﬁd mm;;lﬁm&m@s.cﬂuotl S |P p;odl,f or t hree hours and

t he péreddaven aaasfer F'a'ﬁs' a‘ﬂt”ﬂg)‘f& el engt snatetx Westrane ofsJapareNmPPs

si nt ehewdtaep"ei"@a'f‘ Vg ere in mn\&ekased'ibv‘é? ?sF']‘bef f:fo:'; {,’;
tran ihﬁonne-i’liped si nt erd C'F%ra pRray dgiasat el y

ers_havi ||| %

Uoghidﬁﬁe ﬁﬁalébemn added aaggent Ab<P lC% gl :fﬁpaa Ot @ﬁmﬁfﬁmtmhrn

errpl Oumca"iaa& dopahtssio [the Q’mﬁms'qgh-'gq gl o Cfﬁdro%en I;Iuorlaé nmaa?@shutGG?‘B!ﬂ)S?sS
descr fitves GllamthQ)E?'Q)f"s? ‘gzﬁagﬂaﬂg a si | 100-2200t0. Thesenid no mEntinnof rlr:w rR

cormphle F‘E&Pédmf'?&? Pque Or m ng drous quartz tvne |b i t Iﬁ
CH gP deSoii{dn 5t depYdi MR ishe ewpst de f | b!!\'cé 9"' SR e m@ ,ou et,dhyas
f 1 uorh onl@ empldyedy techmizge atourfe"'"' e corrpn és e{aw ]Theroo{netete] t
f or moptical wesreg dm\fibn %tmh A iy | | i at b |o|t bi WisAbstractiefers @f%P%' :
por ourbpedmget’z tﬁ | atQ? o wrinan t habrefrﬁmswhmlcas cancloged '“B? V\hr chi

a ing a tefradtie Or | uolram’vef inoarf @ '}

produ@ﬂ Rie§ agchidsef or m bynsslrequf%faa'!:‘l’%mf :rss'ﬁff dsaal SO
d;g :%l.ﬁﬂ Lm:"’ ar?aptﬁoﬂgamner ous. pr ‘;Sj:‘t'ﬁegiamﬁ,g\ v\é’a e o S0t
Ot h BYidP, 04 tah be addeﬂ@sﬁﬂf‘"af‘m“ | enodE ot ef Gbjectd %ddbbtdﬂ aumidatoothpde

reageamuﬂammhdvmmﬁ'ﬂ@ mg? %590 changﬁngg. R o bds udrﬂsqmpsvmmt}ﬂa % dngt h,
giebeat ed t wavegalde prefags. b 9}3

hydr ogensrﬁda nt I va E,
dopanﬁfsﬂ ﬁa re |s no. ment providefe ﬂ\‘%‘Pﬁ ﬂ%, thout

conbi o) dwnoaeag‘er famrisa) bin degng % | f'“‘!“g iHorfate0 D] ct of the
prese t,,pbﬂﬂg;ﬂommelhrﬁ&cm-v@ qo?r “and vi g § nt Iréntiox aetquéscto a methed,of

provi dearalhls ng a flfd.lﬁrngraglamlqeeatrl as'@eﬂ?“ é° d to
Si.li C;;lupr@jleflmd : in ff h&eofc@nt ai ni watwﬁhﬂwm Eéﬁﬂiﬁlmls
diffu m *.%ras Y fdvgd thaetheaidtion ef PaCt |91?&3 P - efo edQ?&be%nsbl&!ai 0
r'educequﬁuﬁhmn&aﬁ@ebheomt@hsrehm subst rp p Ws foinke@ df rachighsi on

f or matguedm c&mtsﬂebtsarﬂvﬂ?l MF“]'VH@- ai ni ng smggéoaﬁ tgm‘ssfl uori ne as a dopant

i N vapendsdegestaesath ""ﬁ&'ﬁ%&ﬁ, pr ef or nan ath’etphaln@mevs' "QET"
Cause@me%ﬁdﬁwﬁ %Gﬁﬁp:nt articie when 40 over thg sutfacs of é' °n§°h rgten Of y e
CVD-p mﬂ?ﬁéﬁmﬁ fand GerMehia W@ wbrderositede f | uorH’?f%' #gp'fﬂ’&gung,m h the mterst-ces

fl uorrpﬁ;g@at aining, optical fib r ef or ns, Wh Blalis [PLHiipr® DE She. pnsbm\fbrthe : |
exanpl. emmndmvme% P’“"“ "‘ﬁg essing ﬁ,hecede peform dnheated 40 adempe =f

Pat tamm' uﬁ ?sgbum!&ﬁtven «  TWighip mm"%‘giomf oﬂm Iﬁfiﬂﬂiﬁﬁwt 0 a

has

k18 podous

HodSy4pP Vt" | SwasGndrexdets ehet he r at affisenide
9' aSS g:% 3 omte |ﬂ£&&hulan qoe;H ngf  whi ch? Eé'@ gﬁﬁ;amwhs%sadmm s tiinerner
S Ut f ac @e Mkressed to moreghag ':?‘19 'orr ne. f Qerisé gilagsi ti al |y for me
subst r staea ﬂm*d?'t‘d ra'afuwat sd he dvgs the U'Ment'°'38°""’ by i ?ﬁ%@ﬁsm '
at: 1 ea pza fﬁﬁ' .t om%ect:imar fluori mﬂc@?fﬁ onn%ﬁr '
r eact a nﬁ cﬁrdﬁwbmgmat:!\%er ted ataadseamnﬂm bft ed
by-a f I il laOfrag o nsoftmsemnd e p & porods Bl cdntainé fkegsticesy ned of a.
hi gh t mwdm ea‘;fg," 't::giepqgr t Wgﬁamd:gmmfom inkg wwg&ﬂgtﬁ:‘c’; |
Al so na@e@]@QWeF'é e fo 'ehier e

gl ass.'s;sm_ toﬁggg}}ém ﬂ EiJ'i’ . qt,qa g
conpri "f'lf,ge} ¢ adja nﬂlheshndh@nnldaly f or pagfe jﬂe fd Jubﬁbrﬁorwhen
40 \/,"gct;ts ﬁ.@ur:ggnms{pfestmm ﬂmP§°port|oQ fiﬁhJ%ﬁ Erf)ﬁng afrseid gas '
ger mani ﬁrmvaﬁetmsgluderpos inp denger availghledp oy - A dm%i\g an,a y mmgtemmmmeesef said
di ffusednm*teh’as i ca ribes a preform, and oebd@
the surf8 %H&slm\gﬁ;gﬂceﬂ f urt hehea ‘:Eoﬁ t‘eg%géﬁnsed 3
whil e "“’gg‘:,g lisdeposied by flame bydrelyre pr ef o‘t" in ematﬂuaunet o diftusen
f1uori ngs Qadmﬁg hismbertapd the sootcpdiAR®e t he Tt oy m@s bﬁs’itdeﬁieisﬂneaand to cause
t enper atonsaidgtedin a/metigm@Enespra MY Be Hydrolysis burner. Even 45
within the consolidation tenperature for, a time though the anmount of [err
was increased, the sufficient to cduse the fluorine to diffuse into j
the anount of fluorine in the resultant glass could not pore-formng:
surfaces and to cause the porous be increased to nore than 0.6 w % | -
tthought portion.of the pref or m t Q.fiaewanrd.f0rm a fl uorine- that A A —
fluorine-doped silica particle is not i mre- doped dense glass. diately

_forrred rather the quorrne rrust drffuse SO Thus t he invention

Y r Y 2 . o o -, M a1




 porous portion of said preformto fuse and burner 12 from a source

(n 't shown) This mx-_forma flu nse gl ass. ture
[ ~' burned to produce 3 flame whi ﬁi W‘Sﬁt&?ﬁ gﬁThe i nventi‘%n al so provi des a
rre?t hod l'Jé Dblpusmwrtm'f ﬁmﬂtﬁn@omutorfw and gas-v G‘ﬁf tﬂfxqrmaeourga (oot stipwm dThigng Ixa

dry, de ;@a fyqrine insd Iass art i N ggnfoe'w@ar'wamg'f'vswﬁ
stoi st Tl gﬁ ;ﬁﬂpﬁ%t form o e, m
L rél table rmm:t:oammr.&bpn Séitabl
por ous wlgclt i porpuschieating the preforer mver | Ng deliveringetbe gagpaor mixiure 1o ehetbOrntanhm

bur ner aa'raen%nheaqme w@owm‘awn chl or i ryell kpewrgin the ast: for@n 'lluetalllbn afrggen i n

(e o (CHETR IO T R based TBOATELE T E‘i el

and at an amblglsafmik tS4€ ﬂﬁﬁhtll 0 Up S. Qg
el errentwsfheroahtherpbﬁGs portign ersamtprof&m, ', 826, i irectla M&,t&?ﬂrd r‘bn€h793 he One
or nor esae!rheamm bsiuﬂ bertmem attaoembast ant i alshat preform\dering defosition txpreveay bre ak-

bur ner stfersfficiertly,h r%g ;b%ﬁ%* ter F"ﬂ‘brﬁ"f lt‘fb'"ﬂﬁﬁgl}“ "E’gg“% J,j’l
pr ef or rffg dw,“%ﬁ R corinil bl doen & O or° B0, S300 Sertbitioh Mesd fldg
step bejg Mmr lgé $udK) ad b8 Uiskibs¥d iJOS
preventanh:leeak- ture suff|C| entIy |gh to f@am:a\rodsysmuwmbhmremagoap

an i | | usthedoventipnds illustiated by d\emw- ref - (!\tbm\arerhen mss h e alpser pvrrt | on

. S0, BTk %E&t g

rreans 12ﬁmz @ 605 R6aUbRA Gibw owaﬁﬁm dat ed e cfré%&rﬁf\ei’a &ily fhe fdactant SiCl, need -
F[EHI Hdated@lazs pafognich as t hose di scl osed | be igpliedap bumerd2, since a pure silica soot
t

t |\59"'33 Qm'f!!‘%ﬁ" an fiustratipg;the antz va agmTIfds 4°HQG€PF! fonis il I ustrat ed
by the § Al rates WAL o, s ablg bY ﬁea% @ﬁ%’ﬂﬁ?%&éf %'Fﬁ 7&%"!
raw ng§ Sald ﬂg 300t to an intermediate fiber. rat izi

met hod cagnrbes isi &) suhémdtici feprésentaBidresf & he applof eadtldanthoffaoa thedéuf] Diiter sudh con- .
enpl oy exdngolidation fiunsse anq/oqnyp@lauyh attrme | ndex dotbn tha few eates of dagesandmaantiants from

P o6, g %3%1 Gg%%ﬂé SrCoindde L, gﬂ%’e’égmoﬁe awfihdég?g%m "t

[err] nem fﬁU dThin optical soot flows from the burner towa

“bur ner - fibés fosmadbg tie rqmrcﬂ of thi iptsens in@dn- Fi gur e aadm:m, acvsmdlmhmld (ndit shgwaliwhich is

i |l ust rttpsr n Btitg dm??\i or rvr’t 16 | s deposi t¥%d. org) istangepfgrng rﬂ!m?‘tmrf:z:r
{ ] I -

Er SLI’ e mmﬁﬁﬁ:eén r@efractwe m 8x o‘;?é'r I > ge"r?egrrli nd 128&{3; na'rew eﬁbﬂ 1\:“':

provi demet 6Fthé Mdanyiomi gh | aydovvn of g ass cl fbgau&ﬁﬂizﬁ)@atﬁﬂa bmtdarpme

fiber. kisttebe ameld @ﬁu‘thc dtawm\;s ava illugtrari nisen z |lavgrs bmllcbsnot dbe trdﬁslgmgencﬁlon sowsd

sc herrat‘!"e ‘?%“SEEEE 3'?9 thereisgp oot %ﬂ? he oV TR %‘:{'EE&

con- ef; r‘éﬂi? l&oﬁﬁ lidati eé‘mm tional mgﬂoﬂ‘ﬂ th f mt"’
rat es otﬂeiﬁéﬁh er e “SY s{eFhandrel. After the. deposition bf soot preform . .
30t he:nhmemsomnjle oﬁaueaata Hmmmdi es 4and 16,0eamtiieDT0ds pifled-thgafram Ghérebydeays aph
of~0A. wivequides| regardipss gt enyi wiﬁ@dmripor i fi cedngeslongitiding) apertiee threugly which drvmg

ori ent o5av g.gb?x %g rﬂn he muffl e @ maybeﬂowed during consaoli

such thahion oy\ﬁ.arx;tfg : '“"°’3l‘a,°é'<t§e§| gure Z)ellfo%maeg sfn%figﬁngl—n r?:g é:‘t’t?\soh a m @i 'o?

of an Gjath fludfine by Prirg tﬁt\ﬁorfnﬁrﬂﬁlat RuUBUr Ber Us\VRstent NG, 186,228, ®hich drd%n islereby
f or med dogti mhestmmmhmhflsmhaafprwmm nven-- exgrehdly incomerated by refevence.cal shi el d

( not sHe psphere at an ele- A consolidated preform 20 is illugtrated in
datio
spaces AT LA T o oS0 e ol ey R ng
t he Cormamg or structur® & Qo#ting lor ST 58 aMattachEd mbqntfmm Hurfng'the Hédebifion

St ruct ustractansCar dx@mple fof sueh la\methoEMusof an - operation offtdr thehere Had tasn mmbva‘dl OW. .

Pr ef or rtrated in Eigwest 1 thedughi .ber nade i n accor d&ueehandies) have aemmp therdgthspyghcfotyy

t A %Hﬂf meire: h t P'\quéinrl preform aperture.
eSpocieTe] Lgn&%ﬁ‘gﬁﬁ\g 0.4 o BT, AL (e

draw nghaaae rh|$t |§@otated transi@ié@ls Of Si pbl%ﬂsﬁr@l@ e 5@3 Rhdlag2. my i on

- coul d tindietedinay by miyows. Thefmantvel may dat i on, aarlilahhmmel ipitially p«atniss) sbrae achlheeved
by now% eﬂ erlwer ofisadRn 898 to faqilisate i on tdwr"m atfb-s*swrfeff%r er"aﬁ' r

“ proport

ol S Syt b0 0% o phdhB9_ ndP.&l“thg Ridafon ki, e < "ri’m‘iﬂ

elenents s rthe It o be rans |ona rrotlon of

" both the burner and noted that the present |nvent|on expressly con- the -

g

~~aperture through which drying tion, draw ng, or exanple set out herein..

“mandrel. After the deposition of soot p'?eformtenpl ates both single node

and nulti node 45 16, mandrel 10 is pulled therefrom thereby |eav-
wavegui des regardl ess of any specific descrip- i ng a | ongitudinal

gas may be flowed during consolidation. In accordance with the present ...
I nventi on any The steps of drying and consolidating nay
an optlcaI f| ber preform can: be doped perforrred |n accordance wrth the

e o o o o o ~




ing aperture closes, thereby causing all drying medi ate fiber is
illustrated in Figure 3. Preform20 gas to thereafter flow through the
preforminter< is nounted in a nye raw furnaceg where stices.
the tip thereof is heated by res&étﬁ{iéﬂggt q

30. A After consol t|
the pref ogpe r%egktsg; Qhatbtlyl causir@CalLiaryiegnnect | @P‘PdEEﬁbS' ‘%‘!“t%‘ ’“&&
[err]

ﬂovshmh the praforoviete? due t (f‘“°““ d'"sﬁ m;rso A
apert uréﬁodss evacuat ed I ass th resence,,a &.rzenemdcmed harm 22Iv ary
rod 32, mr@hﬂﬂokdﬂg " & o et 0y of ﬂaamteo;rrero ewprtutefis pyacyst
enpl oye'@FM ?r?f‘ g h1y “{tlgnedz&pﬂlhﬁ pul | ecrod3e, WUG'U?“GF'M

36, wi| e AR, iQ%Hl loyétl thé etirew@rtoreend 24 305'%?‘6'3‘&&" ﬁéﬁé oé:%ué.lggg bbe

i nter méﬂtll Raih bhﬁi ln&a:temenbemhﬂt'eﬁbiﬁénsol i d % sm ':E ergipggts caZmn

heat i ngﬁmdmmautonavsm'tﬂmF WP 3O 1 ape Ofgs baert urd td:bt rideuuamdAtptmoNPhg
t he samend pinching the same.

has beerfedimerfitair is dratye, thappertife readil
i nt er- ?r @%@i\ rﬁgﬁhloomﬁgsmons lnclsutgg'ltg lg;g i nel u dsmg tﬂﬁl (gessure i d B‘J latl e :g
crawn, P8 Rt adeiomeoimyon i || ca, SHULEIE Nodhoimacstons |
t echni qu&&ure-fsmtqaswh@ ofr the SQW'@“E"H zSEI nj s &er hdidddifg 6ot lic®Uiet depositedhis \
formati onfanrh damwéb# qonsofif %H“P ps :} Rrably[ te sange of 41 30 m"hrret el

an |nte|!l devitgfigd ayer ext fmﬂ&f the r e drodringdiste (fibersa8 is

t hat i s {th"gf‘ af aam*rﬁlthq)r ef or rrWU%rP F‘ °'P éaE'mS_ ﬁb&%ﬁiﬁm

pr ocess |.,,,s re ¢iGses dufen cmlls’hﬂ‘@t addr ngm%r th ,egeb Qpcpsmt ik Sisface
devi tri fihatend rayse bespxereﬁttspﬁfﬁ“ttaﬁé“ rmpar@ bsite [pyeform 46he r ange

of 4 tommﬂwﬂggv g@ﬁa "‘" - 'd 't to prevemhocbddmcbthQ m °d°”“:lp;?;':
I nt er med’i"&’rt e hittioaity e.d:dna 2@ | at hemﬁm@eétﬂsmtert ORI 2ink. con-
fibef. edthe where it ,, ntg

S rotatedf‘ édaﬁ:ﬂﬁlhnto'
pref or m ap mdtnm!eqf idumingrg stiem &9 df i ri°'m?::':n§tﬁ33§;° nkidd BySheatimywlerhents,
Figure 4prefémcwl°h '34'23 f"‘ St be s@/@hﬁudmn psnsﬂqwnmhae hqmr"bh
20  si | publishe % fickiidnON t he & baseamembesson G"“f"f‘ oW’lf the
t hrough £Te 4 ,ﬁ r-.n énsdiiier eof t AtRHPWE ﬁﬁﬁﬂ
effecti v?&ny ridc's\/debaatmm ﬂfﬁyer” TR sifica qo ecmrhatbhe

net hod o |uﬁmopmmulasrsv@r°" “t t ure i ,ggsmsea, s’hﬂdl,dlhbﬂd)nna,rvd\ld}mgf
i, nvent i om degokitien MPefh'Fts!s SI s sili ca oamtudatuons tdmn!ta!ét!le d

| ng 42 d!ﬂ“’rﬂ'q%‘“eg? ng APYsYe ? Enaﬁ-Oat i ng. al@una é “ﬁéﬁfﬂg o ° : |
m ng % mpnsheasy supplying tierneron 5ur ngt‘ﬂ .k&meemrrm&en an
gréatiyl redaded Sow queaEPmAI‘leOlOON T cumem&.ﬁawfst.}f&esmr

h?at i ﬁ&eﬁemm "°' qagt ner o 84 and et'nggllﬁ ftalsblesaOthex mfmctorme“ateftahe

ing) HS'E§"‘T E hpl es i Nsuck mergrcotia m'alrl @f"é“!ﬂlf'{?f fegsp the
Vhiha b ‘chat oP ot fa mw'qaﬁ\? eEB)swasoli'leruaﬁ

i1 e} 3}&. onld6 @G&aduipumgAmmw | da- At @,,g RigureDsl AC e
ine 1dyBisOare h@epbsited,. tighfine He‘tthﬁﬂ“’t‘,’brrprl se ., esmg,s miuthe 52iis sdparatesﬂfom

s_srmmn 42 OQy f‘I",g Cheb! I ] Inmshtfh@eleptemsmr ny"adgbqlqg @pg

sS .SootA ?o"% .|gl@ &l ong Wicorient iney 86 Thespral %U;ﬁ gm

Eposi t3 éyjf ﬂoﬁr & dtamemtthy | ow t lyped hegein g}ﬁg%% s o Bordsilicaté lass.
Thepy eHﬂﬁﬁcFUised\khbdrhedmnm apd 81 pat t G (ﬂ fhij U W Ednversionally be

e rTJﬁﬂindeabf_ meorop6 isidappitad SAA9ED tur e, Icarbolidutbdt umtmm@ﬁmntqf A

idati
e S'N'TM- oat klggf E@ 8 which! UTiena fiaaifirfel istozthel sifigacds Et?) gRgusoldation

num

dated rmhadsdaed by szn«ppp»y 'nq centrations of
0ssibly ﬁm&fa hﬂpwrhéel 18yer.l10is e site pr J::,, a}ﬂ rotls §) eﬁ% i ehatabLicwdbe
,w" of rﬁ%aﬂémﬂim.large‘metﬁbﬂm l‘esul ta eduqmeaiperamrqsohhlgh

bsence ofhemafter ghw'ﬂe# wigh fuprip ?‘XE@Y:E Or gst r@&mcorttart iags euffip |5% l@a“ be employed
fevi trifi iagacaoriqnge @it P"%\‘,ﬁl C nating fropecause ﬁuﬂ‘l‘?e ‘!t'(}‘rﬂl‘(lﬂn gﬂé%'rgatﬂ.ﬂ
o renﬂ\%;‘gqm& #56'&%5 carObé dbrmieefin act or y rr'dt"&? heat Girdtedt imfufleM
4 that i godvitioRdlafad fainace wheminche Emsofshe coni a wgg"r Vot au.cﬁyéﬁmratufigm thee
epost i Ng cénsoliated nprefofm sfmm whish 1 ool s | Effmace Bfitks (roesmw) waulwawgrg;the
ensi ty vavediatei fier t'b agw%fa i rt,ajj . Af t eneating)yelenFints. ChpesorefiagipVg 56";::
urnace (%p%: W rafsﬁﬁ Swoafdebélepost edepopltﬁé o he ¢ % ’Jgffr‘%é HMAtthough

pdi fied i , o;btid!lumief abepefromm A gur e . r ?‘ﬁ" { ik (hd@ghSthat its use
igh sili %Mreatabamﬂim lﬁs_ﬂtt#bj,efS@r?él'F%tt e &.5 tﬁehﬁetnurafo@auﬁlem soot
t r eam haspréferenA suitable mathogifor formina AR iers by a tubular, high silica

nployed for a tine sufficient to build up a 45 content |iner 56 The
erm "high silica content” as continuous lhyer, the flow of reactants to 3
he used herein neans pure fused silica or a high burner is increased to -,
onventional rate, and the silica content glass such as a borosilicate :
ass. remai nder.of preform.16 is deposited at a normal Porous silica
coating 42 would conventionally be high deposition rate.

consolrdated at [err] The drffusron of 1 mt 96Cbnso|rdated preforn120 of

..



o EP 0139348 Bl- 8 Furnace gases are fed
-=the bott om of nuffle became seal ed, and the preformwas subjected to
¥ thraough a conical section 58 which is affixed gradi ent consolidation..
T'_e consol idated silida thereto. ERc0d39 348 Bbnventi onal 8al umi na nuf -

pief or M vigsha&l 58 %brd f2d b BotidiTHEurfle t Ni N [ Blchihe SHRBIhd HY pRRH WaY subjest
bpt t om spi Erfm;@ﬂ a com;al sEdtlﬁt aa:%m&rauefr xed €I ] nbl%ﬁtb:% dersolidution: Sﬂﬂcﬁ’oﬁﬁﬂs d :.‘t’zg
iper  eterdyy: Wheres thAcmvbmtmaal ratuehingcrsuff used t nretohe Waspetmbd tiln dHFcon®mbove aathini ng

6p to pfl vraaéu a‘iPGF',M L?Bﬂ" rsume t he from WhIhCehn was then.

. -Serteq ﬁﬂ W gdl% ﬁ Iﬁg ?Of Fhi C h thenpmsert
_rnaceml 6 sdefion tHatbof RAich Wrfds W6 Sa ¥ACU- COHaR 6{5 pafutte Was m_cal

sgct i on cardolidationctbmplerktyireaCdnicsl sectiov &8 GsiM CONN&6d byatfixihg vta@utnhemeadm 28Ity éndd

0 ri ngsl!nmdﬂd&’l rmgstand 62. of ofithe mqu4 The pmm fheﬂtm Mout
é. at ed t d\so ton %‘ {a Htt N? 5623 liu fa NO1 ﬁ rdlv rfltle mter-
ahd Mfﬁ:&no to?t,:hf éssﬁt\:ieﬁbom Cohéﬁg/ tﬁr%%hdlﬁ%k inter-
cpnt al nuh oVéThydroxyl ioR® frémIthé Porodsfredi amet eeds tefi Phdd Jrﬁﬂ\ttob [RhgHh of BB
oxygen fangl. & accordontetwidl trehinethodef shef f i Ci eng1 cryitcvas bekén fiuer thavp out 5 mMMm
After t pr@sdnhingntion, auqrem;aésorsym'eﬁ( Ith on& fr ofie intermesiate, §bas vwas supportetmfdthat e
b DEPERATReG gg* St (S T S ¥ B

t hod tazfu untat:iepreca M\% n r oken f{h th\ SEUI. %ﬂl 1.8 litres
ijnvent i ene,artf fludeiié gae (F.Bcanbe GseBLPP| | €d t 0 t heper mibute hie@suréit arsmdaratt&nﬁerherb
s suppdhe &'Iowvng tsmlf b@xmnh iibstrates fthee 5@ Aangl pressuresipe), e the daryen@rsedthe
jat he mﬂggg;n"e gisthy i el r'"teﬁ'@ﬁdt&'fé” %0%;&?@ m
oye ,ﬁhﬁﬂg el 1@ <00t cgmr S
aut e QiHBa Iciddditd)TARUIN t he, st &idd sréiddndl NET At a rate 0
6 | i t incegral Invendds of tHel typé idis€logpaSin[ @8 | san bEurbie thuffle 52 consisted gb @ 1521er Wing
asur efatent Not 4268822 wascampiay! es! dnaluring f ol | ovilisg cvlipder hdving arinn iaereterq»fas@mt es

he 2 fandre} ,LW?QU?‘&: the ak he bur r2nop %'F'E%Ef 918 '@ 'ui’"g
fon cl s uitimately . sn ica lin havn inner er of 1

ich t Bofnl 26 Hom abo T b dRbIEr oP A8 P Lipesitod

about 2%’??1@%5 J%F's | nvent ion 'c“aan %te eﬁpl omerde BDfrBthlﬁiéJﬁﬁtn?m aarﬁahserhe pedWaS

ont i nuedhqundtSltFl. wasl lagfamme;f at[F1Crih alvand ng an tmndqatc taa:labasuvatiegme detside Igethe

avi ng rTE" by ?"d&"‘ enamm r of 60’" 3""%1 'EQ!‘"P-(P"YQ?M'?
i 2 ke R m G e
handl e Sarbah b arld wsma@a mﬁ
152 cm bmgurﬁhtm dNﬂng Ennn&s errpl OY(eim), Aespactivaig. na Si I [ ca
feyli ndepxmm ata mmﬂﬁﬂlmmemﬁwfe 14. 6 crﬂ'lwawdt elpd wreformn wasrioseded intaothehe

hand e g'!‘?’ff‘*é‘.’c’?” TR SRR newﬁ?’c*ﬁm”&”

where si 40
di anet e&ooo& nﬁm; A9 QFsillcd Sod?d Rvitg at apere .ncac&t.admeﬁto hée swmch the?éld
an out ethiednaamaf ebounfl meh. Dudnp thepextabied 5. 5 afmtcosdid&emform aﬂuorme-doped silica °
30 rrul"qq'% tMOMf@qumsg : fm r‘cgl'@ﬁ'ent s. T?#!f’dg re. g core-clad
i F ool n o bl by R ﬁ,,,.a SLeTiee o0 e
Of the i} Churing 1 Whidh! T ke ob Cinérefobel ged pr&I hﬁatéslrnesdaaes
[err] Chépositedep. fovmy @esoot Ipadfo rmnnmadérel | N 2dried dcwastiBen stidtcheiib ysldmefummh
and [ er dipméternfadich ma7Q ien. botto'r‘n lgIh t he rrufm;g;%t;rsm it t@dv?w ngflgg;uggr
wasflrs @ remo Dethe. 4 2.0M | te
dep05|t ?;5 ma aegmm%mggvgﬁwﬁﬁm th(ir eI hm and ?};‘( h a%”Eou ni’tl h% r- rd
t enper a&ﬂb&@eﬁﬂ oﬂ%ﬁﬁWﬁ:ﬁn@ﬂi\u RééFtBEintopass. lebt 5\'@! do anmea arﬁoddﬁbdl Witﬁﬂuorme
(sipm, tmeapleatﬁwel-ejnmoappgwa ubbmcheat a r aureielotheomﬁs Icorisplabtupemonﬁtmus a@s
The soot'a"éiea neeusiynt o t hedegesiy aTi“’ eRycal fi f'be" pre-

terrpera Ak dhoat ﬁdo éﬁf t "’f:P
(si IOfT) ﬂﬂ@ggﬁ% 4125 (%’ogﬁ;kﬁgt he resy rB& ass orm
fluori naalauaow nglhél useds mwiwfha:u @i Ng to 21bﬂ!CbIllbI’pﬁ!form'|WB drmbtfanta steme
‘40 unh:'rdhm% d/intoltiracnnef lawntdnerturnmpsm efes of t-h@-le: paiinglegmage o ppticalr e;gmqudp nifilepr a
layer of “%'FM% %?06‘6‘ 'f an %?al hey cf?atl'h‘g aAdore Eg‘gh@"gf‘fog f}ﬁ‘ﬂﬁ E‘ the
Ahi ch t uﬁ' th Dur' ntgadrd 8 &-filorine doped Silica®@fad
;consol i Agtne rJme \ﬁd’sm:\ﬁer d Mﬁrthél iagd sil |Cﬁbeh¢bU§|$en by @s fA%O WhicALti€ definedyay gen
‘to the fi@rfofna@othrougtobisichci efurh tiysing 05 t he si (nj-owling ehere niTirel r areghectorscand slag er
‘was i ncwamfewing. dhel oppningtin ghe eepillaryituhet ¢ 6  rafractivejpdigendespertivrly- Wrar 18 2BPEYf or m
s too large neasured at standard tenperature and pressure 45 for
fornming a single-node fiber. The preforgéwas (slpn) during which tine

i<»s| | ica soot was therefore etched in HF for 60 m nutes, rinsed and _
s leposited to forma soot preform the outer dr| ed It was then__;--_.;. e
stretched in a draw furnace in dianeter of WGk s
t he manner |nd| cated above to again forman The soot pr ef orm was removed
fromthe Iat he : |nterrred|ate f| ber. haV| ng a d| arreter of about 5. and the

Y I

o T



9 EP 0139348 B1 10 of [err] in the nuffle Q¢
gas.was 27 vol.% a 0.35%err] and a short section of capillary tubing was§
was achi eved. ‘As.the [err] was increased to 35 inserted into one end of §
t he preform aperture. The vol. % gagnd q the %er i ncreased to
0.42 pref orm end cbnt ai ni ng tﬁé Q%f?!@ya ubi ng was fJerr] 64,

I S peciok O8] i thelugfié ga eas 27 wl.%i a mmm | ns end @dshortt sectionc o caslillagyatubiog was
furnacevaaraw"a'nd b‘t‘t%§£fe wag) fncoag ér‘? "W"s Mo anq githeo 5@& ﬁng Thes

at m)serE'r’é) e |ve %Qne I 3 7 VOF Re'&aiﬂg nt:ér::ga 3‘4& dnd an
Fi gure b é’o? t! J:v h pec |€J ] andg Herd coRpasiie3.0/@61.% ICR\8T0val.Bht 0
t he wagaryeisauit: ed\z\GFrguiefEAmN dtosly gas cont alcnleﬁa and the balangrchle wasflawedtintatthe
f 1 owed v tabairdd ywiieh tbel guffiehgasadgoained 5 voI that lt ﬂowed outwardly throzlhgeh the
| nt er st%@“‘#ﬂ%cﬁz%sence of flu r| ne in %fb’&? %f ﬁ,é,, ng
nQ] ber h al | o

a ger marlﬂ &corevp‘g rmed I%l{ o@%‘e E}P m r@'B feform | coreQortidA e
Si 1 Ca gheloftacte o 85thh sLIRBAbeF QU € hsdafaws the reiuﬂtant gunsotidated) prefom t he
entire whichf ﬁuelniie&ornaerpedr‘el region tdee indek r act i vavas pabuita felfﬂllit'@f procespipg. rgsul fant
fiber dabressigh®Beutencore egioh 7pnd daddise| i dat e% }wm n was con@g' RASC TR

core rédéjon 66, i ndex Ult bl ; &+ E:Binb d l
depr essj, b@%a gﬂég #ﬂ:ﬁ aﬁ?ﬁlﬁlvt%?‘ § ? eng‘eform cad;eglirbs)eﬁﬁ tﬁ:)va;iwl::f

pr ef or Arhilanébulif 'siFPRed to thé. burner to fluonne directly mto the aperture and aiso caused
doped GerresopDiaiving a cowsitionefab Md%t(ia@z | n t he tlfemﬂﬁomr@d “| 3
with [ 90Mt-%Si0; Theresullantseotgref e'z%g‘; e 3{ ﬂ'e . Jo X

descr i At %‘%{?ﬁ ';%a;'m’gggﬁt“?‘g 'iﬂ f”[ and th opaﬁi.%meaaafc uf e

prevent

Yo i rua
c o Mposi ttekeairin Biurd 0. The r&ul@@mposmemlmot to m gj:)
g

e03NA ;ye giﬂQUS| y s lbﬂfh'but&d sbverd Ibss df |gedr@niatapthe aper-
thé Gem',-ﬂoﬁe s:caped baliles-and al swe @ummc#urfm-rﬁ'wdbefh&\no n'am-
duri ng t9® wes co rdezd '"Fﬁ ﬁ‘?“'g oot® pr % ad"“

TS S
& The as Gt
Thi's préf Q i fete/df GIFaS_CONS nﬁflﬂnssﬁvi’eﬁtoﬁhe i o tha ]
i |1 USt rgdeaiel ufﬂe @%5,, odDbGB8i a dur |engoa| ntC auhereini dwt |flgorlrp1cmtalmn9 !

Fi gure&oﬂ%am.ﬁmmlmeumumfmetqaadex [ eratrhosphere is ﬂoveﬂsvef

not. eveme |ud!snmwo-fh8§hmp°li gurie 7'“%”?:3'9?20 "‘?&'f :rﬂs -Jf&x g]en
bur nouta ?"é‘"PW?s"“ﬂb |u§'a|$t t he W;’sﬁl T e

as ill er‘f,‘ ,éoﬁ"

f’t r thel NCE t NMBIs) & poRUS GYlinaérn hetlhgtae pemure
..EI-:-:g.ur € Asul Rohsafidat %Peforﬁpmmb&nﬁ:hr uc- pheethiughyb eclidiredicompletahhsy ."BWE‘Sént

Invent i wes aguir ‘sliiea dosedcwitls 0| witbb c@eQ:n t#e g% qgatingfor &;p| ?'se:"ffm" . Fch
Vo ul hdgeby the, sefmesive index {sorep 5. Th g‘l'{gomg,, caad W Howk
pr eh""“”gﬂﬁ”,ﬂg @ﬁm g Nt O e o ing ko ATl
g
ep.t gﬁ%" .ﬁﬁ@vﬁ, r& b orm pOI‘OU&hqpbtﬁ'Btﬁl’lmerthl s invention is

Raoited'@ith Silicalsobthvetiicht s asof f | @ asAemwfheamfa@Q mdex core can
Odl rmmolidhednennhlomm&um ﬂewmb‘ﬂleal n| ng °§ w‘%{é
liayer; wemmaeaﬂ t"bf'%""" ; re7 pe owegf! s
hld@\_/ess §} etlﬁ%i nd an aI oolh |tiaﬁ)f:abtﬁisiﬂge‘h¢a0!nd of

e, edi? b rp lllt'amil |&o\M_% §s| uoddpare seahchs moswlmh |%r§§s&the rqfrgc-

_' '.r dI ;sngx;hucefmeahnnqm-ummmmm oyed e fnde Fonaxampley a%s

NG L e nd a1 °" Wi ae ©f %“\?ﬂ 18 burndf ﬁé?d?'fiﬁ L& Qiaar
t'her ""' ‘EPGW was bd SOV Er e e P e
-havi .ng -resu ant consol I dat Ebd pmse‘r@aﬂ?stﬁmofommozwnemch pass of
r.'-.eti-hf ¢U|g a ﬁﬁbﬁdjlnélﬁdingtmﬁa’ﬂﬁi of sur.r outhe bumerathe figwirate of GeGlcis ’ng%
g a

Gith 10ﬂ”mﬂmmgﬁtmmeﬂaureoa egorg glets coat i n%& m&‘ogé’%%x ;gﬂﬁf?aﬁﬁ

_\/\herebyotmed‘ﬁce#qﬂ Pﬂm i es“,‘;%l sent edg i¥e i Orhe tofydfidatdd
nmore su "\E 1$d '€on s h&tﬁ%tmm&eemns-gﬁmcsatoed
in exa u J g Efot ﬁrﬂ:aiaedg e f | ovm ngoiehlme dehmalfammd@ﬁst uvr-etoe
but no i-efuafveri&deaaﬂeraofnv\n otfpi‘quml was cont ai md vg‘ hasa e‘;{
of gas \fvamefénlph we'aF °‘E!0re pre P o °;t"|ﬁ ﬁ\% b7y
over coabe amw 'r".}%\ﬁ alsoso 762#&,@ .ninavénﬂg a
gr aded ' 'F§n &g}ﬁqh{odﬁ Aditied) a chl ggre P@oaontseitableng:gat ofatbe bermeniabe
f or med asot aMﬁted to fetlad eadibef por t i odopsf oedﬁatcownd in 'mﬁed 'HG lathe a"d

fluorinea. melfmnnrgfsmd\tlamwfwh'add'sdqs% pr ef oP‘E‘ &ith i& ﬁmp |t§

t echni qire di "1%“?"'%‘% y Line T Hs h e,e
resul tsB P—Aé_gw 7§ ﬁ)ed"}‘? 6’3%1'%'1' “Fta ssgurfg'ge re r'actlve |c?1 exgn2 |s about
equal to [err].The and an axial conposition conprising silica and a

resultant optical fiber preformwas dra into a 45 dopant such as g
- [err] whi-ch increases the refrac- single-node fiber having an overall core : x
di aneter tive i-ndex. For exanple, the nmethod illustrated in 2a of [err] ;

The attenuation of this fiber at 1300 Figures 1, 2 and 3 could be
enpl oyed. By nmwas 0.65 dB/kmand at 1600 nmwas 0.18 dB/ suppl yi ng



11 EP 0139348 B1 12 initially flows

flusheg gases which contain no a gas conprising fluorine, a portion

of sai¥ gas fluorine. The preform. is initially heated to a di f fusing

i nwar djy through the interstices of said tenperature that is insufficient

to caupe consoli- . prefornm .and dati gp o’489 438 B Cont ai ning,gas is then

added {o ] ?&ﬁél n ? |'§f Orovlillﬁlc réa,ftgg?a (46) to a terrppria’sra- P"ﬁe fl ugnhgfns%d

gas anf the; re Wlt id gas

t enperjat ur e?ana;a Eﬁg °.'rts§frb.eﬁ'ﬁ' eﬂgﬁ" Ao | evel ??iﬁf £F aeent '°H? %' ° TP of goid

ti me quffi cidaivh. A Sucdinetsantaimhglgas lisithén dadedt® Cause Clﬁﬁﬁt@ slaﬂ%ioﬂﬂprﬁﬁrrﬁ)m”f:atempera-

uni forjm y t-#heofinghing gas andi thé l}empqrﬂtn@ ¢fhtbe sur § ac awre gifithinathelcdnsdligatioh itgaperanne range

to out] the' Q’%ﬂ"ﬁ)}srﬂ"' "dﬁﬂt"?"ﬁ'lﬁ“ lv Bncent ref?" i)r'l'""e s“ff'& B'et°tg'?es°p!ﬂ'¢bﬁ'5°""8 to
o iy

use, consolj
ne flo said interstices and to

on tp oc
portign of g@lwkh pteid Bmcﬁlgroiuﬁ’nél%h g; of said pref rm to fuse
consolii dat i 6nfluorine ﬂovﬂ'@dt réUgh fhe JoHﬁilﬂdiiSn doped ﬁ@ﬁ:ﬁm Sﬁre- agl '
maxi mum conélmacdatelmnxlmtemmstauwca tempbtature 2.70 A rmz.hodthomnaecw:fadmwm claint hovhereln

clai m 1 whef thedptg of fincreass ef mpprawretestie of t etk atpmpé"tsmnmeompnses ins¢rting said

step of ins ﬂ,“ O e]3 10w h? rfg%ﬂ ‘1’13’ g%y maxi rﬁfm fiinte ﬁ'ﬁ"" Jign furnace (50)
consol i date él@égt\:hlch increases fi b rﬂ'a rt':z nto a Qéﬂ?&eﬁ] h&i?atlﬁalﬂmu %}&;ﬁﬁi‘,ngﬂ
coating canmbe‘aaamsednimmrh*oatentranofw atOthé N€ 15 liner (56) IsiuatBdCbefWeem s&id uffid (52) and

muf f1 e (52)outer $usface sbshecelt(rSfib ye. girhisdl flemine whi ch  iseid hests@scef(Bm 0% f | uori ne
at the g’ﬁ?'?ﬁﬁ;@?’ ﬁ“?ﬂlbﬂ ﬂd!eé‘ pogip® of hi gh si3 4"6‘8‘“ 6WFEQ?€¢30WF'3@E1 wherein

d
a maxi mum Lkal ‘ooHboRlatdel Srotorm 35 sgai | N7 (SN oeld bttt TR ol St oy oo
muffle (52) st&fbﬂed)éﬁd&éveﬁddlﬁﬁta&ﬂta léng@s ARLIET  GOT € that fhk feadihd/6Hd!thiPeof initially comdofidates,
hegl sour cearg §t49r¢la dipweesilicasootePrie@hsced by t hehegreadinigt poptivht of lidOforous pretorm

A fret hod i nc'% L?QEE bﬁn}’%"@?ﬁ?&éaﬂmﬁﬂﬂfl n curg%‘:%hﬁamg F @ uts@dlasﬂt ffgshwﬂ as it is
the step ofgy E g0 g nsertl y e i
consol i dat eﬂtoﬂﬁ :ﬂﬁﬁa thl'o%glaﬂl l:&s:hdatlona:% ?hepgt t y |n€ Sgg éwéthsg 1"\:v‘hg;e'::
muf f | e (52) bus Gubjécting eHeqsbraus uﬁeweshmﬁlw SUI t alpligs bubjugh t. orous |on of said

that the | efét@r' tpihindgasdorfa sufﬁctenabdrgnd obnsol i dataﬁsm (Q&) ® aotvmpcrbtamd withinhheonsli-
silica soottimery %cqusﬂl ate%g&qddm tm ng por dation twpegaa.frar?geume sgl,ncmlon

clad pref orpnRam canct @'ﬁj @:{ %0 gq i enj g:%‘;:%?ﬂ"? AP eieftrg range of
gradi ent f Mkl%ﬂhﬁtldﬂ%f £h@ 85tef do oPf 0CeSS  GEAMbthE®H abcBrdaftidiwith Eibi i Wherein
gradual | y ithe eréferch. iAnt optisali fibermdfdwinefromithdl Fi gur ehe'step Wed&@rcera&isﬂgtehi’mg said porous

concent r at i 'g#itgnt preform would hayer teffadtive indeor danc e preform (48) taiatenpersitire which is lower than
fluorine f Iﬁﬂ?’ﬁ@‘?%’?’%ﬂ@‘ﬁ"ﬁ'ﬁ‘é%@ﬁ?&? pHfigwen nuf f f'l?t whigh-would m%'\‘ "Y) e used to con-

ate orous %rfform in the

heat i ng sai di R el SknBwe feit Bofd8tsoBUprefoby €CT1 NY agslﬂﬁcena@ Wiine.
coati ng t O producpd byxRGTiatnelhyGolykis GrobdiScoldid I € por osa Pethbd ia Iocefdaﬁo%lvﬁ*h claim 1 wherein

f1 uor i ne- cdrydesxvliiong whish nﬁstrbeapnmyéd prioir trthe per| odtt@fst rferirme(rrtfiﬁ)estfommg a glass
t enper at ur e"’Vﬂs'Lg‘F’ﬁ °t‘9?é‘:‘?!l§ o t'“ qrflgrdo a |'éanUFh is
t he (%}f e lgﬁr aE m P §3y éaonsgqu E wherem

provi ded WiHab baen“r soliditd thé p&das preform HCL U fig an entlrely
eng;_sr er ang:hlouh&tmﬁimm atiosgherd. Sn @@Usdecifio t hat pérou‘l sklp@hﬂﬁ Eomprﬁﬁg a cérétegion of
preform flexampia éeaeomt@mweahlpm ipgmpleped tput er ¢ op dirg romponitianf surroutﬁied A?vrm'slhdm“ng

f
e Bl SR L e, T

pr ef Or m WO Ubséh ha\m.‘m watid BE biveist awa With the  pref aﬁm dé ¢ rdgidna terrper at ure
whi ch i s | dluehing. bms"pneof ISIvslaolfe at Iqenspl;qaaon I | ust ratsetlmm?odm necerddiie @dth ElaignTveherein
[+

forming compnses formmg an entirely

MRTY 1ty :twfmsw% téra, pref ort?fie{ztztt T e

that pOr OUSpréfeM duHng cosBRdation. nce of flidadd dFaid b G%ﬁm eheg.on being
- flame hydrol ysis process contain 6. A rret kmabuhdbdaaee@ra ﬂg'\tbbf'Sl Laim
1 wherein HRimexyl ions which nust be renoveéd tr|9o$metb0<t'heccordancaw\ghdelet witbrelln
formng conp |s f 1 hat the qoerat-segor ing pRIpirely
o avord vl e ‘::i“t'@? vﬁ"‘*ssa'&“ *’”E“ttuon o PR B g L s
in the resuhd teiteppétt cal fl ber. p&%t%ﬂ@aubyeélm {naé'f'ﬁlfferent composi-

hydraol ysi s prrmoesslasﬁ)pretben l@dattlwtmpqum f opo reﬂmmgd ﬂgrejnm(ry&twe ipriges, said fluorine
7. A met hof i pdoapang iReaiiaerl wher ein H‘g{’ at“b Bingce teactive jdices

por ous prefnqtmtm"’ Lav AR ISR g Co %'tﬂd S chi
chlori ne- C%ﬂﬁ:@-btﬂ#éﬁgg sm)Sp ere. - the peCI fi thereln tl"e%%f oRipRsed fdfining
conprl Si ng aflefigovetk eutfacd ofexiamspioes peeay | besd abosrtiredidoeduss Blass ppefemdoowpesing fisst
aifirst conposition surrounded by a cl addi ng aSSI st in the drying of the
spot preform even 45 region having a regfractive index |ower than that
of though sone of the fluorine enployed for doping sai d core region,

id fluorine diffusing into and the preformwould react with the hydroxyl
to | owering the refractive indices of both said core form HF whi ch, .
' be swept away wth the ' and cl addi ng regions. fl ushi




11 - .EP 0139348 B1 ~ 12 initially flows

fl ushgng gases which contain no a gas conprising fluorine, a portlon of
said @gas fluorine. The pneform. is iERt04139348Btd to a 12di f f usi ng

i nwar gl y tlnmaufhowﬁushmwasslm QhtaiBid! t €MPey ghdommplididl fidoind, ASkibh of S gas
to calise couminki The pleformr B inidIN Kbaded @8.a A T | UOEiffubhgGRWErdlY thrdigh G SnterSticed\6Maid
added{ to temmqug_la@amufpm@tmca osoth 46) tprefarm.@mpera- the fl ushi ng gas
and the teﬁ?@gdt‘mognﬁ g gas Bthen aq i Vifa (;4:) toaztautempera-
t enpefr at S €, chddb B Sucoatddno b vé%fe 'IE a 'eveIor 4 «ﬁﬂg ﬁlﬂ? S5l flu

time jsuffi caueéltork@idSRIASS obct :wm hl O Ccausinses édlof e iAMGRetides and to
uni fdrm y bltrtioamreform. By cahitrbfling the coricentdatich Sur f acessethe p:aoui pottioe bidaidpedforantd fise

out tthe pref 61‘%"9 Wl,ftsnthmllgl‘l consolidetinrcent r at #'@rform gHugges-daged danseglass.
porti on of E;f‘"pf'?’%f?rl n& f I thainy "‘l"ﬁ%’”"" claim 1 wherein
e O nc e of re to of msa comprises inserting said
consol | murn temp rj Q&'é&@r dODEd Q‘b Fhto a &)ﬁ@tﬁlﬁn rﬁﬁze {50)
maxi m Coaﬁﬂhﬁ @ari ibe rbaﬁﬁﬁpﬁl’ﬁitﬂfnea flubfine . alsmcﬁﬁm& 32018 Reddsdurce (54)
clai m 1 wheradient wirh lrtcracsqseﬁm@mﬂuonanmtse of t uruingrsedmfflamdahlgh sitidagontent
step of | ng'éﬁ"ﬁ g %@nqq “&:al d’5rrax'I Pﬁi‘t‘tﬂ"éa'dt"f‘fé"e {52} and
Consm : dat g? repre nted by Q're o i f ' nto a W‘é@mn

muffl e (52) The heanansoorrselma(eﬁlarefghadl &jain vvh| ch sannrro&ﬂase nh(mo ﬂ% Idumrﬂlﬂeztab
the  sur msmen severad inte $uitakie lepgtlk wehidhi gh2osi | thatahedeadingietd 1h9r9efnmwecqneoluates.

maxi num coff€aoMe ‘I‘"Hh"“é?s ‘I‘I °' T '“"'Iﬁ"?!e 56 thgl raus prefor
(35 " AR R e e e T S A T

solrce ( 54 ith 35 BEB’itdaérSasfnﬁ I&H’e%&ﬁtla he gr aﬂllﬁﬁﬁ&hda(m dctdrdanod with claim 1 Whersin
net hod i n ferioe ﬂmwhmymemmanommu n zur vibe iﬁpcdf hbating rseid orous preform com-

the step o "'H’EH?‘I"H §I933 ﬁ:&éﬁgﬁ? i nser t#rig 'F'% BP’P‘H?IQ‘”WS P°"'°';g;::;:
consol i dat bda omon d por ou§” \&% '%E lidation
muf fl e (52)refofn 2dr ndeﬁ'- r§ si lyVdidng 'the o range of

that the | eaﬁbhnguaﬂ ﬁbo ai of tﬁea’uﬁmstconaol ldatnaaomﬁre overc ad w th pure
siljca sooﬂuon‘ﬁhmcdntrmn osmeputartohs pertiomein| ng por 5.iAgmetirod lrwm!d ain &wherein

oo o N T SR o ] e
gradi ent f "F proce i’
gr gdual |y a,nserted :l:zn't% rsa @ﬁ WI th i gtgoaﬁtd ra@%ﬂiaﬁbmmtp%rml:?:e
corlcent rat i @nis ofell knowrd that\ wm:ktcsdotlmefamsor danceabmt:hofcﬂuanm 1 wherein

fl uorl ne fP rﬁ?b\tﬂw vt"nhfs-eequomam on nuf f §-& metiog in acgqydanaq wi ‘%#m";h;l’:;:
nedt i ng saprpuHemmuncaE mmg 7B S ot i SN n&ts""’? e o e
coating t Ogxoessib lasdos i reﬂ-lIe' re,,,por&ugs, sis process.

fl uorl ne- Cprgferrbd) teBighichd Jorl re;hoanﬁ foxgiligiat peri odz. (Afmetlwd &écms nédyith cthind 1 wherein

t enper at u r easxneemmrconmdmg pdirnus mfmm intehe constbé stefpaf uiming m fpmntg aorenmz
ion

t he g '9[%” N emp E‘I'fé'-by consllﬂ'?‘ﬁala?’(‘ﬂ'i"

provi ded w&m s &%ﬁﬁp Z@'ﬁcurz« s'm% P‘ﬁ %L’?.‘I‘ﬁ& ms ‘Ihﬂt”o%
ranfje of tighgh@Bmelbl uoan@am&yea for aJmtg of "t hegy fon, ¢ B fuorna iy
fluorine cmloefdrmatouulfeaen‘wm hytdoryl ioa®toe por t Hmrm’g the refracfivenindites df bdi’th sald core

accor dancefOWI1 tHIF which \mu_td h swerit gwey witih thef or m MGGISM'MIGQ'P'IN&)er dr awn

t he - é‘?’eI’I"‘Qf ﬁevr%?"ﬂﬁ ‘“f‘g?s gat un@i‘é‘éﬁ‘ egm Vs

pref orm msd"&aﬁ Hirind isaaent GEé profitreeo gﬁ@.ga tégion of

\Ah'l ch is | ®éRin vtuha.aulﬁhséuul,eryat\d iR theyspar | | I usts.a; atzmpﬁwwuaen Cred¥les the Geffattive
gat whi ¢ hpreforrh duringreomsolidateral | y be used to corirded of said core region, said core region being

3

Gl a claddj of
sol i date the porous portion of said prefoiiu ‘I"Iﬁ”! gla I"Q’Wé‘?"l ?IQ?WE%

fat por ou§™8Bot " pr ef or ms absence of fly gﬁhm g‘sﬂ
h gdr ol ysi s ﬁrﬂﬁ@ﬁ&&mgaglassam@eatﬁaﬁﬁt hod i npoRsise gfa ri g&irdﬁﬂdsecond
vvher ei n hyporonydf whizh & dohad;htwﬂusﬁnebe:mpﬁsmved prregionst whi¢hhare locatbdtmdtatl\epdmént one

rming coiegthesteps ptor m n I ass tinme that ttmoé'etatsa-@mym h@?&tge@fqu?ﬂt

to avoi d ?i'ﬁ?'@F'@ e PSRt i off of %‘ W@r‘% or

e ot ) oo a'"md‘i e topoo SRR R o
p{ 0OCeSS. pPhab Eof Revirlg m‘ﬂam fofed!o? GMNGhNY ydrowmmd in accordameAvmetmmds'
i h accor dasitiss contert glabsi m 1 wher ei n has been t owheesirs theistba tof farming [semeyises f°"‘;‘"9
pf ef or m i n fowing oyer the syréage effsaifl GPIgHTRPTUINDI o5 esa“f“\ﬂI"ﬁI‘/r?gmaﬁg'%ﬁPI°f°é’I">9°'"""s'"9 st
chl ori ne-containing atnosphere. In the specifi reform

onpri sing a core region of exanpl e descriBed above chlorine is enployed to

irst conposition surrounded by a cl addi ng aijlmlmmclmﬁﬂﬂmrg of the
preform even 45 region having a refra than t ha

ough sone of the fluorine enployed for dopi ng - S¢ |d core I egl.op
—sard fluorine diffusing into and the. pref.auisrsumiiinbbbis
ions to | owering the refractive lndlces of both said core torn
woul d be swept avay wi't h the -and cI add| ng reg| ons. f.I ushi ng gas

o o, o o, o I L T o,




13 . _ EP 0139348 1° ' 14 and second regions

which are located radially’ 'Bil den sines d asrohlings (46), von dem
weni g- . adj acent ene another, said first éﬁgl gi bei ng tens ein Teil
por6s ist. und kMaitgie for rred P [Qr"r:‘]9 id second ! gi on conpri s-

Zwi schenr a isich drdBocht8d kddisapd a domeen/dmeeﬁlasmUmea@@sVOPH pig ac-
Ei nset Za% i %n%%nioﬁ&gs“ r;ugnaﬁmr lseing ol i di este[ne 1 ofeils 5 °§ed%nd’“g:z§ e

5 r u&gﬁefoeaog Brit) saitl secand nesfon\gampris-  ( 52) F‘éé* ‘;‘jsa‘?% t{h Ofinen rkonso..d.e.
accor dd oquh depqa\rw%h Tﬂfam the '?Fem q as ;ﬁ‘étofgd Biaér Muffel (52) die aus

Ki esel ¢V b S4ifa e step m(tilﬁl\lni\glrm@| hdhefe Kigseisauregehait
gebi | d gl,, ?If?ﬁ;f’m 5 ﬂépmf#b@;r&aéman opt |geulde¢l$tber

Str 6me |ﬁ§§ﬁiﬂemn&$omﬁﬂ§bﬁl uor ent hilt, t’°A‘° gjj‘ ng&aluor emhal
claim 1 12. A metho@biar a@oréa'me'v'ﬁ‘l gife 1 des por |Gt,§e§ natRhéN durchpfé or
to the wheein, fPf'°‘T‘P<5W f el nrmna diendhmbssi-fﬁiadws undic h

i nnen deﬁ"@Hs 'ﬁf"i'é"s’m gver t he Erhitzba cien oéﬁM| 6 auf eine
Zwi scheffftliod crae&odhciss oo undrepmmv nafﬁ f&?ﬂ[& hongstens)

i s heat gffok @ accur, the steficioh flowing) tmor 6sen RS h {uo, in die

t enper abaingeinitiated and aan'sem'rj?_e ° O au‘a‘e & E Heh der méﬂiwe tummhhaleb
des Konsiblertad & A iefeeaeniy s 4 i oCeur, thﬁadsieeboreienﬁtemmr rformezuen$ohmel-

per at ur ’ef&‘xfé Tarins e e{wtl'fglafm 1di e auszen bed qwgBildung siegs Elsordatjertag;dighten \

entire Q,E&L.Qrum &ﬂi STlowing 5s cirﬂed:but sudhes Hi ne‘ii'ﬁQ!Fi WQF?’M bl UOT ddddrcHi €

subj ect thdt $afil fuotimngbfiusas uni uniferrelviirgush e | y#hi gh EfSdtzschritt das
ZWi scheimtarstipes ol Wérﬂiﬁ?’&té‘@h pg\%hc%“ onsol id eﬂ,‘}:ga:mh Qioﬁmfgs 148) i edensensghtaes

d_den] lﬁé?g Veaid SChel rungsdfenAsargbiiatd dornaua@werﬁ Lseu
%ﬁ ‘Ffﬂnﬁ%mdn:n?: aﬁ errm‘ Bi | dung ei mm?smmeu@z) fgebﬁ. e-

wher ei n ASIn&aod)fin fghm"dan@ with clim i ed &Ut | orhgygggw,g at
said fl memmehmépfqrslegmamwrs @%"‘T'Wrt%ugh th “",;:‘ft hsarnnd 86k GNrme-
Anspruclsli's '!!0' 'ﬂ“ﬁf"@?‘g‘f o8 *Said pr emarm) Gordmat isOr t O the

gekennz &MY Gbmeghasehri tt das. Venhhralt na;hAm"&hdé 'Ef§§s
wher eby mﬁ aggnm.cleco piiitheste@t ROKY | ng%c atGyal 7y dony b?m)
tration r;ﬁ.ﬁmlascemmmstmammlwghout § "° ﬂ" f eﬁt dagder
aus ei nef wtﬁclevobvaﬂ- fl u?ril ne- do ege ense ,,o,de,es Ende anfangs konsolldlert.
reenrruffe'?e '!923" o m mSine V\amam déd}restiicheabbabuiitti des aefé%ﬂ"dﬁ’hce
wi'th cl %: 5;}3,,,9 },,ea:z-b eadloae Mufsé eI h nbmrrﬁteldu ""§P é'i"h
thé ste “elemEwt) sl chibAPe beimsprédem/m ﬁg a ha é"* chennea;aJ,}ghen
Ki esel siauionnt syffisientrto|sulitantially r nt am) Q{alsrlﬁ @ Sahatiades Erhit-
Z W scherfrqneﬂiel\mﬁtél of ﬁ'@ - dry zs,g-y gobaﬁmnnéhﬁﬁgs gehort, daB der
L€ f‘% ; hmtleths é‘°“'|"lgﬁ<§“'|°he-

I'le’ ( n nmt.hodmof gegmte ipgroge d

Verf g &m‘dﬁp b thaseattar ch gekenn-Temem@r ‘-s*._» '2;3" e die

_ ri SI n nt hﬁtcemhdiimg saig Odry, fiusriphnet , ie T ek gﬂasd bARRS
des for neohgmmgg*m qsrt@h&m!@)"“%!?”l east aﬁ}gh W Rohfi che Ei nsetzen

de\/ por. GQ‘MB Roh gs Wi 1% POgOUS, 5. Verrahren nach Anspruch 1, dadurch
die I\/H am&a% c : t, dag dabemlzqwﬂ%-adaﬁ Ag{tlwgujfl ﬁ’san

'SP  $€ Bn WA ﬂremscoﬁndmganf angse"ra) A d'e n nsoli-
? orr nEalaI’td\oantf bl ohlonine- pificiant é'brfgfmwe wobei "L g,rt tRohIThg$ bei
por 6sen RysioxyhioomHomate e?fﬁ‘ﬁ'r partiany o eifor i pe ea;nhl,.ea&tntmna\gewamt wirli ngs i n
siner "G RYIOERtL CohY q;,ﬁr‘t.a,mv\mn ot her eelverfamén mech dNLsnlluthrtbes &}éens

present - thé" Gtepllof pfiaesdhmﬁwf fel ahgemm U gebildet wird,
sSuffi ci eg;;d b&f&ﬂhﬁ)aﬂtan osphezeTcontainiRg er ’V@ﬂf}%‘]ﬁf ?{H‘g,ﬁ i 's@e.r,‘ﬁgﬁt
1, dadur eh ahwoosh ermmpm ufficient tq d rmiﬂlg Sal %ﬂeﬁﬁb medergeschlagen worden
gekennzelgbﬁn f‘ Er i tgt.heating step bei ng perfor

at ate %"Rﬁg'ﬂffg?'"&?ae e Rohi i ngs. 9‘@”6‘"9 {Eﬁé j‘rﬁ)
vo d-&%

hi gh tO Tothervise v@dict Wizh byainxli ions.
Rohl i ngs- e| ner ing por ous preform porti on ‘I ﬁ&men Kernbere‘iﬁrmerembur

i nner hal (Pateatanspolehe| i di er ungst em  conpl et eI anfnvniet@ng bastizt ey yon einem
fluori ne- At \ rﬁ&&@l\uﬁgimﬂ‘éﬂ?@ﬁiﬂt Wi rd Mamnbunetch uutgcbeu@l‘vt%ﬁ‘qhﬁ en '“ed
preform an ES"GH | anTeil it KonsolrigerpePrasynast hmem

des ges argoBéh @t bedtétond aus den Verfahrensschrit- besitzt, wobe dav d::rKern- lﬂes

Rohlings teuftritt. 16. A nethod in accor danc &S M 15
Ver fahren nach Anspruch 1, dadurch wherei nm conprl ses

heat i ng gekennzei chnet, dal der por 8s® Rohl.in id preform
(46) in an atnosphere containing ein Terrp ﬂ:“ :m “ d, die :

ni edriger als an anmount of chlorine suffici ent di ej eni ge
| i egt, die Oblicherweise fur das Konsoli - hydroxyl i ons from t he por ous il
portion of said di eren des por6sen Abschnitts des Rohlings bei preform

so Abwesenhelt von FI uor angewandt wr rd 17 A rret hod |n accordance W th

Y R N - .



15 EP 0139 34 B1 - 16 reichs herabset zt.

li ched Wasser aus dem porosen Abschnitt des 8. Verfahren nach Anspruch 7,
dadur dh gekenn: +~ Rohlin zu entfeg Er hit zungs- zeichnet,

daB zg dem Sc |tt des Bi %Zlens geh6rt$rhslﬁg'tﬁa ﬁ ei ner ausfei chend hohen
Terrperatur s tfandlg oroser G asroHichengWgslm dudelem mondselBiAbsttinig des
ei nes{trock ﬁ;it' aE']ﬁﬁ a‘ﬁ' gekenn- i‘"gémewtfﬂeﬁmbeqbeq der Erhitzungs- -

Si 2 ynd ei &g ein %llmndi@ﬁb iaé}Gﬁﬁ ﬁ%&tt ts durﬂ%‘ﬁ%ﬁﬁm °"e'§nT.§$f°J§§‘£f

Dot i ef m {.f ewirduferveines Kenﬁb&eudems&'ne{: ANGRI NDEX  gen ﬁ wird und
f1 uor hal t4g tRUWF?' riyfvesist, d!es!eKamtmgandalas er homanacwcﬂieltrodehe,Nﬁfoﬂhmgembhlmgsab-
schnitt zur |‘al m"%ﬁ' gen- voehnitt gemBiyng e!irberdmhtah G!megen-

Si @2 ungebengivg ahren nacfﬁe&cﬁgé %}56 Jﬁ?ﬁb:& konsol#ﬁ@?ﬁ;}ﬁéi‘%ﬂdlﬂd‘mvh"'%w 18, “dadurch

nach jAnspr Usishret, od QQ@Blldens geh Aﬁ %) gg:ﬂ‘ #ah
dadurich zeidaBeint vollstﬁﬁngzpprikﬂﬁl&?hﬂlhﬁ betﬁi&ﬁ Bi | denss grei ehéd‘- &aB der Rohling (4??:13‘;?;::

geker] nzei chMied der yng zu@m Bﬁ@ﬁehamsmmhr itt daBnesphary eihitatwmﬂdd-g e[h@radsréithende
d asrohl i ndj L v ort, dé’B‘°ﬂEﬂ"9R€m¥5“ U#B?xvl'tmee veredem
r Ll , obel d 5unt C| eﬁ%?

pard
Wi rd der efgdem tZtls di g|7ﬁ\qllerf ch %I#:'édl 91{I naed,:nch

wird; die aihﬂligsmumsebeélb&ﬂ béicdas &iu&r infdef Nt UNY  gaidRAZ hitzens
Chl or nenge Qmermddtden ewaitely Bereigty hmmumunmam dem orgetived dé&lda oh Wey88) uﬁbnﬁsr Atmosphare

Ber ei che urHn @HH“EWE"“S ?'Gstén Abschnl Kt dehitztRitd, die inezausreiabdnds Aleormenge

Zusammenset {its des Dogipren @'aﬂP'é'ngsrﬂ@hlt wobei
e bR Y i hen ::g feh e

gekennzei cmeudpt\daﬁdaumdemt hfdetrtendﬁéite rh| tzel‘}ﬁdeehﬁrto% Hydro-
Be ej ch hi rPérefFﬂleﬁ"ahGPe‘r radialgeftichtung adu&nder Rohkyliogen(r ereri’wt&dd”ler At m)sp '

deren ig@' %"g s'ﬂ‘ér lﬁ o terste erhitzt wird, die sine
ausr ei chen Dot 4 b%chzﬁnsﬂmm”’dadur ch |
fO des Dotwekhe atas aares dxngfé e Rier wobeis, g5de8 '
Schritt dedfe@ichslerhéht. 20 ? die Ge?;envvart des. Cad oridinsi i%g:ﬁ.ﬁ?ﬁ%ﬁ Eﬁzﬁﬁ%ﬁﬁ?

gehort, daB Ui N‘M’? t"PQ‘P P%Wobewel@fntsr ohl i ngomprer@at lescitapeddcen weni gst ens
I'

einen Tei | $3&00 l dun en,er efhen é‘?@?’éﬂ d}ng Pesforramdexner (48} dong ay
der | At mDS plaéHeR F dgpg oSt M Hydr o- "% Er?"ﬁ'ésﬁ"i pereusg;et cppjient des
radl al er Ri ctat mgamluaan-Answ&N ape&fadéregi er en tiof & 16Hit8 Brafntle dans un four de
angeor dnet 9skene:e-cmaas de'r demn YexahBessshrith aus StdbRoligativin| (5P muhisd'urlif6eLdEs2) consti-
zwei t e ortosi ngucbsz uptl et dtymvpreermmeneamwlcgt

wel ches d g,m qg%“ Jﬁ%ﬁhn E%an Scoulemer o pindRas e Rhduflypn
un ;articl eTﬁiﬁpéo‘&ﬁtf ShiOWird, AR féhe réiat.rhb szz a:: dlfftajs'at:tp:e:: Fl.':zbne' :..mae lt’:artv'ers U:F;

au-noi'ns udss Mmereeuwatonswm&ﬁng)m vetdhids! UOT ,  lihterstEdsida HdRépréR uc
wei.t er hi n 'sen, wobei deg eansaghritt dea SBormgnins- dew gekemmi_fagedhtaditepﬂﬁmﬁhpdeﬁsem)aune
Ver f ahr ens%&ﬂ" °h leitet wivd undsweheh dpryy unge F'S‘Ptﬁrwed’eﬂvmf@"ell@)tﬂdﬁn-

auider dic oml megéjhr ﬂmﬁﬁ erng ei ner Qicganlw:ﬁx%erqma%or dans Ies sur-

por euse et disaing t&ﬂﬁendﬁ&tﬁm%umﬁlﬁss&kls gez Ogenfa ¥ds/desdits interstices et pour amener la partie

I ngerstices,13 1gerfableqnf ahche Anspaach  Ansipdwicth 145 daphiréush de ladite préforme a fondre et a former

i nt roducti gﬂ" {Péﬁ’&'ﬁ%nﬁ 4t des f our d'eﬂ émzévnﬂmébpr daB var dem
me i ens dera

Ver f ahr ens g %&@?o) e m,ﬁ::p'ré'fﬁ}ﬁe % 3"5@&?‘,‘%’;

Str 6nmenl asaﬂﬁﬁgaﬁw MIBP:I@&;Q ;géi
t eneur en sesidifioadierCivebdi Hib Kbreerdatorpon 886N ARS C hBo)t dohstiflé! AifEMoufle en silice (52), d'une
6coul ement @ rdvefga@ommmﬁlasd‘ansmnum sur | a wpetcade etralayt (5d) entlirahe lediRaiolified

(46) auf s hren a&?‘!“é"“ arti e Pyt oygesu (BHa fore tepeur pndilice situé
Tenper at ur %r&i‘éﬁ{‘ T:ts{gg:ggfl%% o ei cht , ﬁ@ﬁ?“%‘ﬂdsﬂ Pt Ipdite gpiroa dechaleur
| "si'nt eri eugeldsdnr v tigs ¢i odé MeRdetdn € Ber  KONSHDhroghds lsblbr) 1aZreverBitAdh 35 dans
i ntersti ce§hlereumd'mck'@n psalliamms (4&dentsadn, wobei lepsel Neapb ab Eiesufsgetbnsiste H@&oduire

Stir 6rrenl as; g 'qclSﬁ'jP't' é'c ef or wav%uyee te /préforenespareuse (46)
Sanach ol R d"%rzﬁ x B e S

| 5i nt er val firfys (8 1gsa Ts& ng 5' consoli-
tyres de coﬁ&ﬂiende&ﬁomﬂhqsmliaﬁherw&nis@nas, suf fi -dal edlo hegrm{ Ql & T;r folost
i'f, um sei ﬁe ehwll qme wa'dtpvamf Flegrbasisdi f f use:rodre;dweme‘nt lntrod-.ntaus\sllm nwfle.
d ‘erung zuZex ,33; ogel nidstepg el wpitersas s en. de arravendieation i} dens,
. pour an&l@ﬁt{ 1stWTmL§J£ acdg A w isted; lglbtr %e Ia partle

euse de Iadlte pr6forne fondre et 3 forner ge en nzelchnot da
fahrensschri Kt des un verre dense op6 au fTuor. Stronenlassens

art ausgefuhrt wird, daB das 2. Un pr o nd| catlon '
dans Fluor gleichformg durch die Zw schenrl lla "c;I Jmi E ' 6t ape:
1t roducti on consiste A introduite Rohlings ng: e|_ne....?

Bhten Ga- ladite pr6f orme (46) dans un four dei-eonseixsaiivim o
d| ffundiert, wobei die Konzentration von Fl uor 50 (50) constltu6 d"un
- moufle en S|Iice (52) d une Qoer das quordotlerte dlchte Glas konstant

oy Y O . Y R




17 . _EP 0139348 B1° 18 poreuse de ladite
preforme (46) a une terrp6ra- 12. Wn proced6 selon |la revendication 1,
dans ture situee~dans |'intervalle des terrperatures de lequel, ayant

| " et ape d'-6cqul ementt? un gaz coEBoPi18A 348 Bl bien quo M consol i dati on
s’ e” Sforeus a(eem{ Jga‘onfnleq%) Ak 1eWgRRO @ S’ ecoyl 8K problidé salor ldQevahlitttibm M odERNT ;
sur tQuﬂéQu se A NGEVEIR dedinp@atures Wé f ace deeqleidiayant piitdpe e dpa@unest, ain Igadi t e
pr 6f oraossofidation’si bien que la consolidation s’effec- exempt de fluor est amené go@ tsur la

ratu

chauf ftees*nuitgpément r?preqog?d ptemhla de mggf p as 5 s:s Eﬁ U#aq dltel ;:‘r:f;m;:
revendi ondithhibh 5.30ng pour &Ei eféﬂa..
?&ﬁ‘ E}Qcé%é SQME&Q at.m'l

| equeljeduel emipe ddeh Ste QOMBUTRE € 3 Chagthdead" éooi- rﬁpﬁmcbnameuhgagamt uﬁt ant
ensui tigdite peshamhe paﬁeuieamadlnbeerméﬁa‘me me por ma qem diteopréfaeme; §sany sounnien & une

t ot aI i qubestiipférieute & eel senal'relaﬁha?me'% oum %{Hpg sHffisante POUs PEOVPQUAT §2 CQNSPy | | o
ro

qui scAmEY ‘m" &é& CTCARES o Lt ""’ D Eal 8 RHE oS RS O
enpl 0 :.B#ﬁtaa%s por Ousee ré:aséu-éeba rit 041 eR¥eutdé de/Rlld €
dense.edy %Se W 18 nﬁh&%oﬂﬂ fﬂ&ﬁ&ﬁﬁe de f | wehidre que ledit fluor se difful@uniformdnrenticde
sol on gréforfr\de vekireC(@6)idort IipartﬂaﬂISelﬁe esth pr oc Grdeors @;Isontetsaces eiaeindtecaﬂom 446) dans

I equeldéposée 9 lei peaséd] éhﬁﬂ'vses!a"ékﬁcut’ﬁe GP“E'% (b,'(’ yaverre d ﬁé‘ que'la

for mat® PBRE Lot BiRED S, B0 €1 il °?fu°§.e e
uni f on a6 & nsie ¥ Rrh& uné 6) dont 1haUrpatroEéd9 sﬂ&f RUSRndicdtion 11 JARAKEL!r S

les i rHréf&r&iel dbe&rrdautbgaderhm po@iserdom- ( 46) ddgnoe d'étapa étoplepremicmdGrent Hgebutet yse

dans Imenantlt@e ;gomaml;g cqsz dégg%tprqugérgl urge Vegeee'tflgr%’;%?& co ?"ab'i %nﬁ'télé%
conc e rfPMAPSition: F :5: e Atr Bé MA | a
" vond m’zﬁmﬁsm PR "pﬂa&%&om it 20

f or matdaRgles Qe ditds Qﬁmurhtﬂﬂgam Un ms@eedesol on | a revendi cation 1,
dans meﬁmmﬂs mdmuee téfréation.al enent  por ousferrrtaumd une préf¢rquever¢e (450 dgne.au

d' ecoul & omtg "PWEQ'GMP%7 gnant r’R?"?‘ Vs el (l)"qg bre
20 |'8‘° %‘;gjﬁ%ﬁ P‘ﬁant i 16 ST m ”ﬂ ?g; glir 60
par u ﬁﬁ:onstltuéﬁse rconﬁﬁ'&b Q Iba |fh8r dom® feﬁirﬁau

dont - |d'drﬂd3p6|ﬁ Ead’g Riefitd Cintiod) de ESfradtioh 61 iseUr ad\ meakhsun datre diEmeritinlegiit dﬂﬁd@mﬁe

f .or meitdedaital'régipnale icoak,dadite rdgindide GoquBgi ONn  (@résens an ung quantité Fmﬂteé'ﬂ“’cﬁ"ﬂ'ﬂms ant

: r@@run@&qogﬁammqmnqtlm llela Jdep
‘oo ﬁr@% 54k odidn 1w iEon | i apesnz'e 'n“é% ATy s o

refr aQHuQn'éum formati PéonBisth erlin6 DPrsbf OlpdEr uire luh@ pérﬁ@ de 6fdf&rmal|boﬂuseun
‘procedaéfomieode vetre n&@ﬂd‘hmtpbmahon'dans saqha atconteaanp dv fluos, pyist por ous e

T equelnfbrlaa'pbs mmﬁmmm régions qui sant A for idation cqnppldte tﬁg@@ :
_ -f__-or:%ﬁl ment adiacs ntes, e|9 f:{re%:{g verr e %Z gmg:am) Qr pour mmerun
ons ayant ges com os ére a r _
DS Hiidices - de° réfractic ol sk 947 &smﬁaeéﬁdémmmama%ﬁ%w
S1 | diffigsint déns Tas 6y tes;ﬁamm etsebonidase de fidquelrrémperds ehaufagedeonsiste @rcheiffed’ UN

-dopantrégjons analglnm lauds mdiuds deeréfigctiosf r act i oradite B@forme,(46)rriangine @tmesphdreconte-
“6l*errent 10. Ma @racédéisel 99& 'éR!FFt e r| |"6'|‘f“ﬂ%q P“’I'%iﬁlf‘t a:?;é m@:’g‘e
“cloeur '-°I%'Jf'§ dé?v;l?:g' 'm St our e par
::une r riahit quu St ant | e 7 & S6loh |d€bvbrﬂild§ﬁd’nt1|6ﬁdans

.por eus:edndemdﬂa dehtes I'une 3 l'autre, ladite pre-- = lequel I'étape de chauffage conslgdﬁt@auffer

- pr:6f ormidre ﬂé%ggnmnt&oaﬁggdele@@aﬂtﬂwe 6t ant '@lteegf %%ﬁ‘? " qs hére g?;gé

o evenoﬁ%‘f’? ion co u?;g; une t m fiprs

b eqUOI aﬁg e-iIjl 3 Tdnfs %gf ddhd 14416 atm I:éreplﬂiéfanpro@ Iiddfte UNE

partie nLW mempraquﬁaﬁmcﬁbﬁﬁp&dm de veatxﬁ&pmi Qg Ghededipags) be toins Goen
'seche compmadtepiesiétaped étirage audigartice dpr enant pdaie dp fleeriauh, einert, réapicaisrades dep iphens

qui. smmdmseméqmwne@hw@@meﬁte de | aditv@opdeti e de pre- radi al enent
adj acentes |'une A |'autre, lesdites #orme seche et contenant du fl uor
pour former un r6gions ayant des conpositions diff6rentes et des article
de verre dense. indices de rnfraction differents, ledit fluor se 40 16.
Un proc6d6 solon |a revendication 15, dans di f f usant dans | es deux dltes
prem ere et seconde |equel |'6tape dé”chauffag

rngi ons at abai ssant tours indices de refractlon (46)
dans une atnosphere conte- 1. Un proc6d6 sol on ““BMH E‘&HME dons
nant une.quantit6 de chlore suffisante pour eI| _
formation consiste A fornmer une nor |%8s ions hydroxyle de |a partie
poreuse de preforme do verre intégral enent porouse com 45 | adite
pr6fornme. prenant des prem ere et secade r6gions qui sont - 17. Un

- proc6de salon | a revendication 16, dans radial ement adjacentes |'une A
l"autre, ladite pro- |equel |'etape de chauffage consiste a chauffer mn
rdgi on 6tant constituee de SiQ2 et ladite ladite pr6forne (46) dans il
at nosphere conte- seconde rigion conpronant du SiQ2 et un dopant nant
une quantit6 de fluor suffisante pour doper qui augnente I I.-ndi. ce. de

. "




