OPTI CAL FI BRE DI STRI BUTI ON ARRANGEMENT This invention relates to opti cal
fibre distribution, and in particular to optical flbre distribution in
branched networks for optical tel econminikat i ons. Pr e @t““‘;‘j@’[ﬁ%
fibres are utilised in trunk |lines for telecommuni catlons but
desirabl e to have opticah ] net wor k, such
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utilised, usually 1300 to 1550 nm | so_necessary to ensure
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coupler array onpri ses I ght 25 wavel en ependent two-
coupl et aFF‘Bﬁ@é& 5§maeﬁéﬁrlrebya§sigﬁ9 R ter rom% smqfc@%rtg%aﬂ%r@#%smp be

pivotally g¥egl t@lﬂengﬂa)hgmtaﬁ %Méﬁ@tﬁyp@@n;é s@/BusRaghier ados ©ptissd
fibres extendln fron1 coupl er arrgy %% o.a mani fol bl ock provid
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plurality LN endent .coupl.ers interconnected by splices, and wherein
formers argispsgﬁgeauf @gmééﬁp%ﬁﬁ§rnnlnunlbend 35 radius of fibres

extenduﬁg fHﬂnT@@ couEsers, thevéotiens lprowidexat eth sugptibal fibre
altermﬂ'V&i@%?@bﬁ%i@ﬁtsiPénaéﬁent comprising a coupler array and a

plurality of splice organisers, a respective splice organiser

being associated with each ‘input line and with each output
line of the coupler array, at 1least one splice being

20 associated with each splice organiser, and the splice
organisers being mounted on a support frame so as to be
capable of 1limited relative movement with respect to one
another so as to permit access to the splices stored therein.
_Advantageously, the - coupler array comprlses eight

™

25 wavelength-independent two-by-two couplers arranged as a four-
by-eight coupler. The splice organisers may be pivotally or
slidingly mounted on the support frame.

Preferably, optical fibres extending from the coupler
array pass into a manifold block provided with a respective

30 capillary tube for conducting each fibre to a splice
organiser.

In a preferred embodiment, the coupler array comprises a
plurality of independent couplers interconnected by splices,
and wherein formers are provided to control the minimum bend

35 radius of fibres extending from the couplers, the formerxs
being located such that alternative winding patterns are



~ 2 % avAilable 'to"pér.‘m't’ different lengths of fibre to be accomvdat ed.
There may be a central fornmer and two outer forners, in which case the
coupler array may conprise eight two-by- tW%rS coupl ers located in bundles
of four on opposite sides of the central Conveni ently, the _
couplers are stacked in layers. Preferably, each splice org]anl ser fcorrprl sig
a tray havin f f r n a ce nfinin
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array; and. FP-@:XF%'SG is a plan view of a splice organiser form ng part of
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Figures 1 tqQ 3 show ads%rlbutlon for an optical

oj n
network, thé& (ﬂ‘%ﬂ?‘f%u{f?ﬁnrﬁ PADL DG i ]n’gc% 289r abfeéﬁfrﬂ EBEpF@Pfé—rfﬁ-a’gg 1
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f 3 0 t he _coupl er array
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- rectangula 'point constructed f% accordance with the 1nvention,

15 Figure 2 is a schematic pPlan view of elements of Figure
1; '
Figure 3 is a view of part of the distribution point of
Figure 1; S
Figﬁre 4 is a diagram showing the fibre cbnnections of
© 20 the coupler array formlng part of the dlstribution point of
Figure 1;
Figure 5 is a plan view of the coupler_array; and
Figure 6 is a plan view of a splice organiser forming
part of the distribution point of Figure 1.
: . 25 Referring to the drawings, Figures 1 to 3 show a
(& distribution point for an optical fibre network, the
' distribution point comprising a four-by-eight coupler airay 1
and a plurality of splice organisers 2 mounted on a support
frame 3. The support frame 3 has a triangular section in plan
30 with the coupler array 1 mounted on one side and one of the
long edges of each of the splice organisers 2 being pivotally

mounted to one of the other two sides. Other frame
configurations are possible, for examplé square or
rectangular, the one shown being illustrative only. The

'35 coupler array 1, which is described in more detail later, has
“four input lines 4 and eight output li_ne_s 5 '(only one of each
of which is shown in Figures 2 and 3), each input line being
coupled to each output line in the arrangement shown in Figure
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35 coupler array 1, which is described in nore detail | ater, has four input
lines 4 and ei ght output lines 5 (only one of each of which is shown in
Figures 2 and 3), each input line being Xoupled to each output line in the
arrangenent shown in Figure - 3-4. It wll be realised that, in

t wo-way communi cation, the input and output lines 4 and 5 operate in both
di recti onst. Thlbughé&thﬂu#ﬁ%ﬁ#ﬁﬁ@|%k&¢onintﬁE°rE?ﬁlqumH?lQﬂﬁﬁﬂnitﬁh?aken
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to the next su age in e distribution network (such as an
i ndi vi dualthei@etPBersidfe), and these splices-are also stored in
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or gani ser smgyceul)dsgqﬂa@ai £ anceaegetnaerlmrté Iw ShedinR&t Yuhpddusht di ng
and pivoting. The fibres fromthe prévi ous and Zﬁésequent distribufion
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whi ch may f@weripst! 1 exé ENd dndi ddidshe Bpaiees are also stored in

respective ones of the splice organisers 2. Individual access
to each splicé is possible, wiﬁhout disturbing the other
lines, by pivoting the splice oxrganisers 2 apart at an
20 appropriate péint to provide access to the organiser
contaiﬁing the splice to be accessed. Likewise, individual
access to the SPque between the previous distribution stage
fibre and the: i'nput to_' the eoupler array 1 is possible.
Instead of a pivofed a?rangement, it is envisaged that the
25 edges of the sélice organiserS'Z_could.be held in a channel .-
permitting sliding,_or both sliding and pivoting. o/
The fibres from the previous and subsequent distribution
" stages enter the_aistfibution point in reinforcement tubes 6
(see Figure 1) which may conveniently extend inside the frame
30 3. At the top.of the frame 3, these fibres enter transfer
capillaries 7 held in a manifold block 8, the capillaries
conducting the fibres'to the splice organisers 2 where they
are connected to their respective input or output fibres that
extend from the coupler array 1.
35 The coupler a:ray 1 is positioned with fibre entry and
- exit ports pointing downwards, as shown schematically in
Figure 3. A eurved former 9 is provided close to the ports,
either as an exﬁension of the housing of the coupler array 1



30 35 Ar thé'top'or'ﬁhe‘frane 3, .these flbres ent er transfer capillaries 7
held in a mani fold bl ock 8, the caplllarles conducting the fibres to the
splice organisers 2 where they are connected to their respective input or
output fibres that extend fromthe coupler "array 1. 35 The coupl er
array 1 is positioned with fibre entry and exit ports pointing downwards,
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I ser pivots, for exanple by nodification_of the shape of the support
frame 3, or (OB AQPPSoREFeHMEdeR FBSéPPbﬁntﬁgrsﬁPSVl§Poﬂ°6?mpﬁﬁ€58nﬂ8ﬂ?E§PFon
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movement for comparatively little eXtension; and, in order
further to minimise extension, the connection points of the
capillaries 7 to the manifold block 8 may be made closer to
20 the organiser pivots, for example by modification of the shape

of the support frame 3, or the manifold block ldcationL

For provision of telécommunication chénnels, it is only
necessary to have one 1nput line and a plurality of output
lines (in the present instance one lnput line and elght output

- 25 lines) for diversification. The coupler array 1 illustrated
() has four input lines, each of which is split to each of the
eight output lines; and, with such an arrangement, the other
three input 1lines are connected to, or reserved  for,
additional services or maintenance channels, such .as

30 television or OTDR.

"The splice organisers 2'may be of any convenient form, or
may be replaced by connectors in some instances when loss is
not a prime factor or when connectors of suitable low
transmission loss are available. Preferably, however, each

'35 splice organiser 2 is double-sided, with one splice located on
each side, but alternative arrangements are envisaged where
the splice organiser stores éssociatedf spare fibre loops
relating to a single éplice on opposite sides of the
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25 lines) for diversification. The coupler array 1'illustrated has four

I nput |ines, each of which is split to each of the eight output |ines; and,
wi th such an arrangenent, the other thr&e-input |lines are connected to, or
reserved for, additional services or naintenance channels, such as
30 television gr OTDR_ The splice organi sers 2 nmay be of any convenjent
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t he s(;;le{)ceggla\/e%éJ %fﬁ%ﬁ%fﬁahﬁgegpﬁ g}e&g't%rggéi%[%{:gﬁﬁeaacﬁ&sp igéa{ggcg:gni ser
2 woul d fax#hps&menx-nnre conpact arrangement. Figure 5 is a plan view of
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size, the housing for the _coupler array 1-is of the order qof 158mm x 15
85nm x 16AFE2Y Cne of Rt REAEBESAG AR Res2 oPOBYPELERG OVEHAT 428 FRet hau
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of fibrerrays is the inflexibility of the internal arrangements to

splicing errors, since the location of the coupling elements,
the fibre tails and the splices is strictly controlled with
little storage space for space lengths of fibre.
- 20 Consequently, a splice failure can render.the components
- useless, unless a splice location requiring a shorter length
of fibre to reach it is still available. The coupler array 1
has guides for spare fibre tail lengths, the guides providing
alternative winding paths so that, in the event of a splice
25 failure, the fibre tail lengths may be wound round a shérter -
route, and the fibre shor{:ened for a subsequent splicing o
attempt. | _ | _ _
Referring to Figure 5, the housing for the coupler array
1 comprises a tray 9 which has fecesses on each side for
30 retaining a bundle of four two-by-two couplers 10, a raised
circular central former 11 and a pair of raised curved end
formers 12. The couplers 10 are each waﬁelength-independent
two-by-two couplers, and are connected in the scheme shown in
Figure 4. In order to accommodate the couplers 10 in the
35 limited space, they are arranged side-ﬁj-side in pairs on
opposite sides bf the central former 11, and two layers deep.
A fibre tail from one of the couplers 10 is wound first around
" the outside of the curved former 12 on the side of the coupler



20 Co:nseq'uent'l'y, "a‘.spIT‘ce failure can render_'the conmponents usel ess,
unl ess a splice location requiring a shorter l.ength of fibre to reach it is

still avail able. The coupler array 1 ‘has guidgs for spare fibre tai
| engt hs, the guides providing alternative wi nding paths so that, in the
event of a splice 25 failure, the fibre tail |engths may be wound round a
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descri bed above. In order to mnim se e space requirefmen
pass over th&EDreARPiblagies af | 9X‘ea§dwsmaernthag§pe Of Ahe iedwriduariow
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movement for comparatively little extension; and, in order
further to minimise extension, the connection points 6f the
capillaries 7 to the manifold block 8 may be made closer to

20 the organiser pivots, for example by modification of the shape
of the support frame 3, or the manifold block location.

For provision of telecommunication channels, it is only
necessary to have one input line and a plurality of output
lines (in the present instance one input line and eight_output

’ .25 lines) for diversification. The coupler array 1 illustrated
o has four input lines, each of which is split to each of the
eight output lines; and, with such an arrangement, the other
three input 1lines are 'connected to, or reserved for,
additional services or maintenance channels, such as

30 television or OTDR. '

' The splice organisers 2 may be of any convenienﬁ form, or
may be replaced by connectors in some instances when 16ss is
not a prime factor or when connectors of suitable low
transmission loss are available. Preferably, however, each

35 splice organiser 2 is double-Sided,-with one splice located on

- each side, but alternative arrangements are envisaged where
the splice organiser stores associated spare,'fibre loops
relating to a single splice on opposite sides of the



15 of the splice organisers 2 for access. In this‘regard, it will be
noted that the pivoting arrangenent enables a | arge novenent for
conparatively little extension; and, tn3order further to mnimse _
extension, the connection points of the capillaries 7 to the manifold bl ock
8 may be nade ¢loser to 20 the organi ser pivots, for exanple by
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splicing errors, since the location of the coupling elements,
the fibre tails and the splices is étrictly controlled with
little storage space for space lengths of fibre.
20 Consequently, a splice failure can render the components
useless, unless a splice location requiring a shorter length
‘of fibre to reach it is still available. The coupler array 1
has guides for spare fibre tail lengths, the guides providing
alternative winding paths so that, in the event of a splice
25 failure, the fibre tail ;engths'may be wound round a shorter
' route, and the fibre' shortened for a subsequent splicing o/
attempt. ' '
Referring to Figure 5, the housing for the coupler array
1 comprises a tray 9 which has recesses on each side for
30 retaining a bundle of four two-by-two couplers 10, a raised
' circular central former 11 and a pair of raised curved end
formers 12. The couplers 10 are each wavelength-independent
two-by~-two couplers, and are connected in the scheme shown in
Figure 4. In order to accommodate the couplers 10 in the
35 limited space, #hey'are arranged side-by-side in pairs on
. opposite sides of the'central former 11, and two layers deep.
A fibre tail from one of the couplers 10 is wound first around
the outside of the curved former 12 on the side of the cbupler
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10 on each spllce organ|Ser 2 wuld facilitate a nore conpact arrangenent
Figure 5 is a plan view of the four-by ei ght coupler array 1. 1In order to
be of a convenient overall size, the housigg_for the coupler array 1 is of
the order of 158nm x 15 85nm x 16mm  One of the di sadvantages of existing
coupler arrays is the inflexibility of the internal arrangenents to.
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. Grooves for retaining the splices may be provided, or the

splices may be glued in position on the central former 11.

One advantage of the léoped winding around the formers 11 and

12 is that comparatively loose turns may be made, so that the

20 fibres are not pulled into close contact with the edges of the

formers, and this enables the loops to accommodate dimensional

changes due to thermal expansion without strain. The fbrmers

11 and 12 may be varied in shape. In partic'ula;c, the central

-

former 11 may be split or elongated. A four-by-four coupler
25 may be made in a similar way by utilising only four couplers

‘w 10, and arranging these in a single layer rather than in a
two-layer arrangement as is used for the four-by-eight coupler
described.

Figure 6 shows a preferred splice organiser which enables

30 a single splice to be stored on one side thereof. This splice
organiser comprises a tray 13 having a central raised circular
former 14, two raised curved end formers 15, and a splice-

- - retaining groove 16. The splice is positioned in the groove
16, and the fibres pass out of the organiser along a channel

35 17; and, when the splice organiser is in a distribution
assembly, into capillaries 7. It is for this latter purpose,
that the fibres exit in the same direction. 1In alternative
uses, a similar arrangenient (but with separate exit channels)



5.co'nF1ect ed. A s.i n‘g'l e fibre track is shown in Figure 5. I'n t‘he event of a
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- 7%~ may be preferred Spare | oops of fibre on each side of the splice
are stored in the organiser by formng coils of fibre and placing these (as
indicated by the arrows in Figure 6) over gthe central fornmer 14, with the
first bend after the 5 splice being passed around the outer side of one of
the curved fornmers 15. The natural resilience of the fibres will cause the
coiLs to expand outwardly into a configutgtmen of varying dianmeter

eli'i ptical turns. This procedure is.then repeated:for the -fibre on the

otWér side of the splice. Care has to be 10 taken'not to coil the fibres
over tightly.in Aheoﬁhﬂaﬁl|f$bamcélstﬂibunged @mnangemynﬂrdonpyleng a
provided to e h , o O e r th
adj acent org’gl1 selr ea_-&té%tﬁha the é’o#rag%%“ryﬁ %r ggg'ggers g’%%glg'tgre\\?el’ orm.
covers for é‘@erpemmere skl ¢ vergrniser keing meoeigtﬁdsmtbr eaehabrnpurtas
a sinlar canfidudl WAt YacH ithhe 31ANYE thR! bBtpl olanely, BAlloaRe

six organisers independently to Store _the twelve if i ces associated w th
the distri b®FRice Beipgi pegociatedgwithy gagh SPlige oBroRBESErpr #nd

di lsr ributi ORKY rEPIGRIE b ryaiis é £ ngeﬁxdjahmhxertecmrdszgya agdppoptUEdhinky s@l;] as ]
splice organi S ani ser_bei.n sqci ate th_eac
Input line a d?ﬁ Fﬁpgé’i‘ﬁp8gt %%’f‘lﬁgé e o ?J‘fﬁ%?ntaq'fia@? zﬁsﬁeecgcs}r%oor?@e
splice bei ngradshent &t dsnitich p@mhtsplcrc@ssortgamhsesplanest BEogeld therein.

organi sers being mounted on a support frane so as to be capable of |imted

relative nmovement with respect to one another so as to permt access to the
splices storked tA8rargangemeny asrahybhedilinclain ded Whersiq ke coN@leim

the coupl er a@Jﬂaé}y Ce8RprE6Es €l eh@hwava#m&hgﬂdmm&aéw b¥wowdy - two
pl ers arraé% as a four-by- e#gh tﬁ& ﬁrrangenent as cl ai ned
| n claim1 &° T ATRISt Pi o?’g%‘? s‘e‘?‘ép ?® pivotal ly nounted
on the support
3. An arrangement as claimed in claim 1 or claim 2, wherein

the splice organisers are pivotally mounted on the support
frame.

4. An arrangement as claimed in claim 1 or claim 2, wherein
the splice organisers are slidingly mounted on the support
frame.

5. An arrangement as claimed in any one of claims 1 to 4,
wherein optical fibres extending from the coupler array pass

&J into a manifold block provided with a respective capillary
tube for conducting each fibre to a splice organiser.

6. An arrangement as claimed in any one of claims 1 to 5,
wherein the coupler array comprises a plurality of independent
couplers interconnected by splices, and wherein formers are
provided te control the minimum bend radius of <£fibres
extending from the couplers, the formers being located such
that alternative winding patterns are available to permit
different lengths of fibre to be accommodated.

7. An arrangement as claimed in claim 6, wherein there is a

A

central former and two outer formers.
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frame. 4. An arrangenent- as claimed in claim1 or cllaim 2,  wherein the
splice organisers are slidingly nounted on the support frame. 5. An
arrangenent as clained in any one of cta®ms 1 to 4, wherein optical fibres
extending fromthe coupler array pass into a manifold block provided with a
respectl ve, capi | a%?t ube faor conducting each fibre to a splice organiser.

. An ar rémgefth@rangenenty 88, ciai mfciBr cbadiind, Wherein ke Gonpler
coupl er araryayocpmpsisee pighel tivb-Bir—tﬂdeB%%%&sCQ%aﬂ{eﬁ i aheaanest edd

Chatus of 8% eout CGhCuBphet PBCRIERE BELEhE: Contrall BoRmeE being locared

such that alternative windi ng patterns are available to permt different .
| engt hs ofgfi biag t&%mo t : [ [ cI aim
6, wherein there |s centra ?Qrﬁg?uéﬁ ?B %r{ rrrergfajc'kg rgeq__ rh

S * -wherepn t %‘PVB%Q%%E%FBa%t%Ph?ﬂEﬁnl hayeasm 7, wherein the
coupler array conprises eight two- by two coupl ers | ocat ed i n bundl es of

- four on oplocg‘ e sides of the cent forper. 9. - An arrangenent as cl ai med

in any one it I i e ﬂ“ﬁ‘ﬂ@ &Buﬁf”é(r ong o5t abrius| 3 [ty s,
10I An ar rivepesdomt eas:lx:lapmadel mwh ienar Oéoﬁbﬁﬁ.gﬁnfé t® . %ra%enswn af&l
splice or ayi ng oove f ni,n plice
and a recg&:ﬁ;&?@ % ni ng %o gé?’lgﬁt?cgl %%‘f%s%rfg%? ‘?fg#irmdgﬁ'l%'r%ﬂﬁfr al
resi | i encef 1aptigabpfibre ‘M@e-’e theiriowni oatarakngesbhiesobst antially as

her ei nbefore described wth reference to, and as illustrated by, the

_acconpanyi drawi n
panying doa og%lcal fibre distribution arrangement substantlally' -;)

as hereinbefore described with reference to, and as
illustrated by, the accompanying drawings.
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