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I nventionl:The present invention concerns optical fiber couplers enployed
i n conmuni cation systens. [Pri orEﬁrotjﬂ],Q%bq one type of optical fiber
coupler known in the art, two or nore fibers are aligned side by side in a
pl ane and thermally fused and el ongated, thereby form ng a fused-el ongated
regi on. bDesctiptonf used- el ongat ed regi on thus fornmed, the dianeter of each
conponent optical fiber is reduced, as is the dianeter of the core of each
fi ber. TBackdnmnesfitieriovedtipat di aneter of the cores of the optical fibers are
15 reduced, a proportionately larger fraction of the |ight propagated

t hereisn [Flelstrogthelmmugﬂ] t he clad which surrounds the core of each fiber.
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is a 5§| rew' 8 sédewﬂ i cal fiber coupler of a first enbodi nent of the
present H ig. 2 is agraph illustrating the relationship
bet we é"&\&a afidhror 9 Draw E aneter of the node field for a single node
opti Cal f 'ﬁ&ﬁ is & didbview of e @ptlédl Hor XduStét A alsDEmRBemDY th bQ@‘Jnt fnader of a
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single mode optical fiber.
Fig. 3 is a side view of the optical fiber coupler of a second embodiment of the present invention.



Figs. "4 and 5 are graphs illustrating the relationship between wavel ength
and di spersion for the optical fibers. Fig. 6 is a sideview of the optical
fiber ' coupler of a'third enbodi negp oQfs7 ¥EBRr €SENt invention. Fig. 7 is a
graph illustrating one exanple of the relationship between wavel ength and
coupling ratio for 5 the optical fiber coupler shown in Fig. 6. Detailed
Descri pti onFigs. 4tane 5 lrecgraphs mastriimi atabi ratatiohship| deiweer wavelongth andrdispersion fonthe laptical

fol | owi ngibeecti on, the first enbodi ment of the present invention will be
descri bed wrFigls is e Sidaviomobth optical djber cduplenef azhird Bimbodimerit ofthe frpdentinvedtign| er 11 of
t he present Figribie digraphillusketinglpoevexample of the relatienshig betwesncyyavelengthsad| coupling igfiatferd
reg_r0n514h€fmt|¢ni3t!b9b9wplﬂ’(§hmlhﬁlgf%sr ng and then drawi ng out a section of each
of¥ two conponent 15 optical fibers 12 and 13, one of which is a

convent i dietgiledPaseriptionaf i Prefasradi Embodiments) i pber 12 (hereafter referred to as
conventi onal flber) and one of which is a singl e node optical fiber 13
characterF‘FéEm'EﬂS""r?a ing a pararreter range I n which the m)de field dianeter
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fiber havhé@arstétiof fiscioNind welce awith drawing eutiobthe flssk.i ve i ndex di f ference between
t he cl ad anp Figae, theieltionéiip lostweeld eord Biameteraand miadé fiedd diamesin for convantional duartz single
respect i weodei opticali iber cduisblef for trarseniting daptiéal @igaklsd ata artavelengthr of e amd isngramhically a
parti cul aluswaddién thegraph@ seiiesimé approxinfatehyhpardiiplnurves are ghownheach johwhich rBprpsents [
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bel ow in au\pﬁruschla walup for thediameten pidhe Fher pasy. Theine 18 in WH@B@WPBI"“T‘F?B"%H'({ al
and [err]vaj feeRSCvR Suvesy Th- ahoyemprigeed ’?fE?Ft'VPFf@"”é 'ﬁ?ﬁﬂ%gﬁ‘a& B L ?ﬂ'ated 35
In Fig. 29U éve'P\égr BRich ma rPREPSERLS. dhe 'Bf’as"WBdPFﬁé for ghe £t matep 2| oS EP A e er s
char act erPiEctive insiex tor, e eladeing mategdla quartz single node optical fiber, the
structtfral paraneters being as follows: core diameter 9 - 10 [err], 40
refractive index difference 0.28 - 0.35 % external dianmeter of clad 125
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incorporate a plurality of the conventional fibers 12 and/or a plurality of
t he single node optical fibers 13 in the manufacture of such an opti cal
fiber coupler 11. The coupler glﬁ-p-,&eB{mnuf actured using only two or
nore of the single node optical tTibers 13. 5 [First Experinmental Exanple]
Using a quartz optical fiber suitable for transmtting |light signals at a
wav el endichrparkte b.plurdlityraf the leanwemignahfibees 12 afld/omail@lityodt the single injode agticat fibees Taith cl ad
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si ngl e mpueredpthe eindle rhbdveppﬁca@ibena‘na a single node quartz optical fiber having
a core dianeter of 9 [err] an 10 external clad diameter of 125 [err], and
a*ref ¢ adiiistxperimpetel Remplelr ence of 0.3 % for the conventional fiber 12, a
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porti on wasingriqpaty erficdd diber sy 'PGQIL}@ES"&‘H“QO'MW Ygrpisfat pwpveleggibob}-3 ¥m haying pe
sane tygeresameRnef Sgm, aﬁé‘"‘?‘?“i" wasan H&Kﬁ‘l"ti"ﬁ inly '“°P“°°T‘H<93 % for

f used- elﬂl?rfﬁg{eé‘gi’dfé \°ﬂr§'b 43131'1 ﬁfl‘l"%&: "lﬁ ?Pt' rﬁﬂ’

45 [Pr P s b efse f°'f §g""? B'Fﬁ' ffbﬁyzt' ﬂus
pr oduce ? trc Ifrﬁérljco ega same pe s at he r H en as

[Second ago gﬁ mf d bu r the
present

opticgl 4 ,ry,&pup aiu ﬁe presél\'*glIq °p' ﬂg{ agpﬁlesrr?gwna§g1 9’ S

consi sts of a fused- eI ongat ed region 17 for rred by thermally fusr ng and
then dr gaucsHa exbbdimerteCt i on of each of two conponent optical fibers 12 and
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EP 0 447 700 Bl optical fibers 12, 16 can be varied to match desired

val ues. By sel ecting desired propagation constant for the two conponent
fibers 12, 16 which are differentgpgdsyegpihernal |y fusing together a
portion of each'conponent optical fiber 12, 16 and drawi ng out the fused
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optkcaI:S|gnaI contai ning two wavel ength conponents, one at 1.3 [err] and
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3. Coupleur 2 fibres optiques selon la revendication 1, dans lequel lesdites deux ou plusieurs fibres
optiques éiémentaires sont des fibres monomode & déplacement de dispersion, pour lesquelles la
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2. Coupleur 2 fibres optiques selon la revendication 1, dans lequel ladite fibre optique monomode est une
50 fibore monomode 2 déplacement de dispersion, pour laquelle la valeur de la longusur d'onde A laquelle

la dispersion de longueur d'onde devient égale & zéro est 1,4 m ou plus grande.

3. Coupleur 2 fibres optiques selon la revendication 1, dans lequel lesdites deux ou plusieurs fibres

opfiques élémentaires sont des fibres monomode & déplacement de dispersion, pour lesquelles ia

56 valeur de la longusur d'onde & laquelle la dispersion de longueur d'onde devient égale & zéro est 1,4
um ou plus grande.
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