OPT™ CAL FI BRE MANAGEMENT SYSTEM This invention relates to an

optical <fi bre nmanagenent system and in particular to an optical fibre
. splitter array sub-assenbly for incorporation in the node of an optical
5 fibre tel ecommuni cations network. - 1 -1n the United Kingdom the
t el ecommuni cati ons network i ncl udes a trunk network which is
substantially conpletely constituted by optlcal fibre, and a |ocal
access network whi ch i s GRIE HR PNAEEME: SYETEM t ut ed by copper
10 pairs. Flexibility in the copper access network is provi ded at two
points en route to the custoner; firstly, at street- si de cabinets

serving up to 600 |i @bss iandnSEandéyateaIto an ddBtird Putfidirpaianagyement ng
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t hat t hes entiigr@ RRN\WIdamuni¢hakdond hBewagkess network, will be
constituted by fibre, {imate aoal. is a flxe resilient,

transparent 20 teIecﬁﬁnﬁﬂ?cg?¥ﬁﬁi-Kﬁqﬁqeﬂﬂr % Ur et CTUI S A nEa e tYank <
network, w thAncladasi tay trdmt network fehkskedbl aubsérnittally rcemplletrEdg s.
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arise, and hereby could reSult in capital expenditure savi ngs,
since the maj 8t F&ct PL NtRe ePnFOSERERP RPRl ChE tomer: Ehrsfilyr oRtof tk@eHina
equi pnent o]p 8ideUséabindtsreseRashg. vl tb Fowl Uiaksp em@blﬁec?a@dx%lol @Gt
provision of extra nes ew or_.existin u an exi bl e
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|nfrastructure dent passive optical networks
can manholes an jOlnt Doxes Eventually, it is expected that

the entire network, including the access network, will be
constituted by fibre.
The ultimate goal is a fixed, resilient, transparent
20 telecommunications infrastructure for the optical access
network, with capacity for all foreseeable service
reguirements. One way of achieving this would be to create
a fully-managed fibre network in the form of a thin,
widespread overlay for the whole access topography as this
25 would exploit the existing veiuable access network
infrastructure. Such a network could be equipped as needs
arise, and thereby could result in capital expenditure
savings, since the major part of the investment will be the
provision of terminal equipment on a 'just in time’ basis.
30 It should also enable the rapid provision of extra lines to
new or existina customers, and flexible provision or
reconfiguration of telephony services.
In order to be completely future proof, the network
should be single mode optical fibre, with no bandwidth
35 limiting active electronics within the infrastructure.

Consequently, only passive optical networks (PONs) which can
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upgfadé? shoul d be consi dered.

offer this total transparency and conplete freedom for

The nost conmon passive optical

network is the sinplex single star, with point-to-point fibre for each

transmt and

cust oner

5 receive path, fromthe exchange head end (HE) to the
network term nating equi pment (NTE). This network design has

been used throughout the world and neets all the access criteria. It

i nvol ves hi gh
HE and NTE fooffii%'r

r eaéﬁ cust ome he 10 resulting inherent cost can -only be

justified for yrgxpse, 54ﬁk%4u?ﬁsﬁﬁ§§ﬂ§eﬁﬁﬁo generally also require the
security of
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exi sting copp
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pr obabl y

and hi gher

split morejs ¢aideld 3ftld \Wed Hurtder?0 TMse SLB c% on’éli‘ﬁt% alasow kern
denonstrated by BT's local 'l oqgp_optical field trial at Bi shop'

Stortford. 35power ‘rPﬁsg‘&ﬁﬁﬁfin”?’hé §d@ge §§PF‘FP‘éF Bﬁs’%%l %‘?rlértc%bc
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break this barrrier. ranae ser

fapadiened dewiafs rred Rnadischdshe cerrerrt sofrakbs Eoyz-t\ﬁ?a)be

po&%%lto Qég%méhQFe’ %%qug§7, BT demonstrated splitter

‘technology in a system for telephony on a passive optical

network (TPON), with a 128 way split and using time division
multiplex (TDM) running at 20Mb/s This combination enabled
basic rate integrated service digital network (ISDN) to be
provided to all customers. In practice, the competitive cost
constraint of the existing copper network precludes domestic
customers from having just telephony over fibre, due to the
high capital cost ¢f equipment. This may change in the
future. In the meantime, telephony for small business users
(for example those having more than 5 lines) can probably
break this barrier. _

The wider =range of services and higher capacity
required by business customers makes a 32-way split more
attractive for a 20 Mb/s system and this has been
demonstrated by BT s local loop optical field trial (LLOFT)
at Bishop’'s Stortiorc.

In summary, the use of splitter based PON architectgre
will reduce the cost of £fibre deployment in the access

network. When compared with point-to-point fibre, savings
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-3 will result from (i) reducing the nunber of fibres at the

exchangé and in t he network; (ii1) reducing the anmount of
term nal equipnent at the 5 exchange; (iii) sharing the cost
of equi pnent anongst a nunber of _ 3Custoners; (iv) providing
a thin, wdespread, |ow cost, fibre I nfrastructure; and 10
(v) providing a high degree of flexibility, and allow ng "j ust
in-tinme' eqU|gQ§@trggql§eEybﬁe prOV|S|on Addi tionally, PON
architecture can be tajlored to sui the_e |st|n nfrastyucture
resources (duét’and TRHEFLRY vERe n“%ﬁ?ﬁs?f jybres a #%?a?xﬁé?ﬂBFkand in
transparency will retle métseosipti on for future services to be provided
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possible to transmt_25 hundreds o vel engt hs S|nultaneously as the
devel oprment of t ecHA D ??PEﬁn|§§§ component s, such as narrow band

| asers, 10waye) engtﬁr&dmm@m ned ¢h pllexess ¢FDEbexibplicyl Andt allpwing

fibre anpllflers and tunabl e devi,ces, .move Far thls
potential to renmain aVHi T abt e Fime naequolrpr?%sc ﬁdacsé%é%cengrovwlqn
used to provide r?afr@a-tnannhlh/iar POl archétecture tarrbd ttahloirese t@esughed
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Even for sinple advance warning and |ive maintenance are essentia
to limt dveEk®ii on. 35 Resilience inplies separacy of routing,
and expl oijtsi ng t ol Sid v i fdrasisipatlaneg ofi1undergs auBHedupts oandor

ot her future services to be provided on different wavelengths to
the telecommunications, which for TPON is in the 1300nm
window. By transmitting at other wavelengths, other
services, such as broadband access for cable television and
20 high definition television, or business services, such as
high bit rate data, video telephony or video-bonferencing,
can be provided. The huge bandwidth potential of fibre
promises virtually unlimited capacdity- for the transparent
network. Eventually, it will be possible to transmit
25 hundreds of wavelengths simultaneously, as the deveiopment of
technology in optical coﬁbonents, such as narrow band lasers,
wavelength division multiplexers (WDMs), optical filters,
fibre amplifiers and tunable devices, moves forward.
For this potential to remain available, and for the
30 access network to be wused to provide many and varied
services, then it must be designed and engineered to provide
very high levels of security ané resilience. Even for simple
POTS, advance warning and live maintenance are essential to
limit disruption.
35 Resilience implies separacy @f routing, and exploiting
the existing infrastructure of underground ducts and otﬁer

civil works is a prime requirement of the design pﬁildﬁophy.
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civil works is a prine requirenment of the design philosophy.
4 <= *Analysis of this resource has indicated that separacy, mwlm ,I "l
primry ring t opogr aphi es, could be achieved by linking th

cabl es which currently feed nmany primgry connection points (PCPs) in

the existing star type network. In order to create rings from
the existing star configurations, sonme 5 localities will have existing
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dupl ex wor ki wgeeacbhiraveadnringsi nsemrtoﬂbel @s‘QVpéﬁél t gngf 1nd8hﬁsem0tah@s
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reduced pena [ong termaimto provi de
a total fibrexi nfrpasz:auéwawebraﬁaeﬁhemay bﬁrégén?n%hr‘l’lgp’s?%t e of passive

technol ogy conponengige AfchSt&0pPsidengdpbeactbsi ﬁhet90ﬁ5t6§bgf:§f>h§l RRlLex
working and a relatively |Iow |l evel of split (<32) r PON networ
fé@B the and

Known opti cabef i b’r%f#ﬁ?\%‘@%‘?mntb‘éysttéﬁélsﬂ‘l"ésa §cr|‘bee BIAY8S A 2
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REPLACENMENT &kbEéx (single fibre path).
08 JUL %QQS Simplex working increases the complexity of the
infrastructure due to the two fibres per circuit required.
However, it benefits Zrom the lowést optical insertion loss,
due to the absence c¢f duplexing couplers; and the lowest
return loss, since such systems are insensitive to
25 reflections of less than 25 dBm with separate traﬁsmit and
receive paths. Duplex and half duplex working each have an
insertion loss penalty of 7dB from the duplexing couplers,
and diplex working replaces these with WDMs, with a reduced
penalty of 24B. -
30 In view of the long term aim to provide a total fibre
infrastructure, and <the present early state of passive
technology components, it is considered beneficial to opt for
simplex working and a relatively low level of split (s32) for
PON networks.
35 The present :nvention provides an optical fipre
management system comprising a plurality of splice trays

arranged in a stack, each splice tray having a main body



5: portion for holding at | east one splice and for stori ng B““R" placed
| eadi Ang-to the or each splice, and a fibre entry/exit port| ! ll”",
feeding fibre to/from the main body portion, wherein each t

meunted in the stack so as to be novable froma st acked p03|t|on in

which it is aligned with the other trays, to first and second 5 operating
positions, wherein only the fibre entry/exit portion is accessible in the

first operatgg% QP&At@@} ﬁ%@higa 'rﬁg %% gyil Jﬂﬂg EH ff&gestorlng
entry/exit p are accessi b e1n oper at| ng position.

In a preferreﬂlbﬁ%oﬂlmngemtﬂtﬁ Qheani |Sd%11t°teay§nfisapfebFGeanﬁFYﬁealt

hi nged muntlﬂsrewhoaerenﬂaéﬁlwl ¢hpirs fovatkdd the WakR ttststwpeakt@anof
the 10 tray, and the other end of which carrjes a retainin
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anot her in aeﬂf?%éé’éij@éjlgaé:i‘e pgéééiﬂc}’fgal nst the main body portion of that

tray when th osition, said two arm portions being
in a general ly st rallg‘h? prﬁéerreacemppgamatxt-onemr?rt f&e EPAjCRstFAYEtES

first opefgtifgovisdd WAth a hinged moufAdYast éfgﬁoé’éé Yand e Hhbea ept fi/f(@d' t
portion of each splice, tr

is fornmed th at le ne fibre te
zone, and pre¥@r ?ym%’aﬂhggflﬁré"’treéfmz&‘?etl doris ﬁ&“‘?ie&%fo BPeh r?fjre
formed in thesaissipcicared ki bae watayding t rricmrgt,| oand t h&leafd’laﬂgehﬁntsystem
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position, any 4 BT R oveil i €5 an aperture can D€ accesse a
test probe vnaemrdtrm:)emtfwseof the splice Thaysd ivhem &her gpdice poavs oa.nr@f
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ports. Preferably, the system further conprises a
br eak- out t r Hhe Gtountlngeﬁﬁ"apf-nsaﬁheOfl‘Eﬁ% séh‘d%ﬁ'-trlaé’ﬁslﬁo$ﬁﬁa Ta?a‘éu‘tfﬁ ng

at least two dydrgsref @fnyhél arn onf bRpeseell &ibesmoitheneeminyda fd bigs

in the cable. pref erred. enbodi nent h em furt her
conpr 1 see at ThRAE BREHTHFE| TO PRt ARGEREEha o £oROgar BhRY Position
- 6- - against the main body portion of that tray when the tray is

20 its stacked position, said two arm portions being in a
generally straight line configuration when that tray is in
its first operating position.

Advantageously, the fibre eniry/exit portion of each
splice tray is formed with at least one fibre test zone, and
25 preferably each fibre test zone is constituted by an aperture

formed in the associated fibre entry/exit portion, the
arrangement being such that, in use, with a given splice tray
in its first operating position, any fibre which overlies an
aperture can be accessed by a test probe via said .aperture.
30 - The fibre_gne;y/exit portion of each splice tray may
be provided with at _east two fibre entry/exit ports.
Preferably, <the system further comprises a fibre
preak-out tray for separating the fibre end portions formed
by cutting at least two fibres of a multi-fibre cable from
25 the remaining fibres n the cable. — .
In &a preferred embodiment, the system further
comprises at least one fibre routing mechanism for guiding



f:bre to the fibre entry/exit portion of each tray, the or each fibre
routimng mechani sm bei ng such that fibre guided thereby is prevented
from bei ng bent beyond the m ni num bend radi us requirenments for live
o~pthaI fi bre whenever the 5 associated-~téay is noved fromits stacked
p05|t|on to either Its first operating position or its second operating
position, thereby guaranteeing transm ssion performance of live fibres.
I n other wordfibne tattbe Wharepesitnyoexd tgipgtion af Badk twavi hthe or
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splice trays,cide fd rist, iy e ilnd (sNg 1RCRARIXEHo byCatEYh88oci AtH&eribié st
fibre end portions fromtwo cut fibres, and the sec&n(%flbre routjn
S
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fibres. In 25eydnud ﬂeéanlrhheuxsylsémn ey rekders cirrmr]nsae fdirste.and second

splitter mats, each.s sing first Sec | nput. fibres
spliced to a pI ur al |Ptr€? %d‘t pu ?e%g gre fl%:}l ttreoru mecrl'P reter abl Y,
said first inpooviddd eﬁoar@uldln@nsmetﬂibmle bgndlmmemm ciu;om nthgebraznlk-

spliced to saig 30§ é&afch?r@héngtlg%“‘?:”%gﬂéé‘eczfalﬁt S@J:hG&niéﬁé’lya”d

sai d second rnput” frbres are constituted
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_ Advantageously, first and second fibre routing
20 mechanisms pass from the break-out tray to first and second
of the splice trays, the £first fibre routing mechanism
carrying, in use, £first fibre end portions from~—two cut
fibres, and the second fibre routing mechanism carrying, in
use, second fibre end portions from said two cut fibres. 1In
25 this case, the system may further comprise first and second
splitter mats, each splitter mat housing first and second
input fibres spliced to a plurality of oﬁtput fibres by
splitter means. Preferably, said first input fibres are
constituted by fibres which, in use, are spliced to said
30 first fibre end portions in the first splice tray, and said
second input fibres are constituted by fibres which, in use,
are spliced to said second fibre end portions in the second
splice tréy. Conveniently, each outputr fibre of the first
splitter mat is paired with a respective output fibre of the
35 second splitter mat, the fibres of each pair being spliced,
in use, to customer fibres in a respective one of the other

splice trays in the stack. The fibres may be guided, in



-7- pairs, between the splitter mats and the associ ated splice

trays in respective fibre routing nechani sns. In a preferred
enbodi ment, each splitter mat includes a pair of channels for housing
its.input fibres, respective 5 output cha?ngls for housing its output
fibres, and hol der means for housing itfs splitter neans.

Advant ageously, the I nput channel s and the output channels of each
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si de, of an lnoﬁf‘FEalaff“BPBGFelté%&nn%’r‘?:aP BE nde |”rﬂ,torf)'6f'é?‘?ng
three spli tt%ewmmymm&nmsmm |md:eaa:rré1iuwtalmént$ for aptsiqalctfidbre
accordance with theéac\ﬁentf ? hseplltter _gélrga b% AaRer s&ectlﬁe § .

formthe opposite node ‘of FIgu uret
per spective vpceme ngdt rtélencaté.ldfter xﬁmrmsylb&nwozlmm@d tcngather

o) e P, AR P caog O LA ot pp B, SopbERBRLLYE

f oot way box thg rﬁP%JsthF‘ﬁﬁs p6§?th8hd in POSl son against the edge of
the stack of splice trays by a backing plate. Preferably,
the backing plate is provided with a plurality of outwardly-
projecting ribs, each of which is formed with a plurality of

20 apertures which constitute a matrix of tie points for the
attachment ©of cable ties which, in use, suppbit the fibre
routing mechanisms.

The invention will now-be described in greater detail,
by way of example, with refefénce to the accompanying

2% drawings, in which: - .

Figure 1 is a perépective view, for one side, of an
optical fibre telecommunications network node incorporating
three splitter array sub-assemblies each of which 1is
constructed in ‘accordance with the invention;

30 - _Figure 2 1is a perspective view, form the opposite
side, of the node of_Figure 1;

Figure 3 is a perspective view showing the node of
Figures 1 and 2 mounted in a footway box in a storage
position;

35 Figure 4 is a perspective vwiew similar to that_of

Figure 3, but showing the node 2 mounted in the footway box

in its working position;



Figure 5 is an expl oded perspective view of one of the splitter array
sub- assenbl i es of the node of Figures 1 and 2; Figure 6 is a
perspective simlar to that of Figure 5, but showi ng parts of the
sub-assenbly, then parts being in 5 theirs eperative positions;

Figure 7 is a perspective view of one of the splice trays of the
splitter array sub-assenbly of Figures 5 and 6; Figure 8 is a
pl an vi ew showi ng t Fégfikr 6 emtay/emsiltoded DSFSPeSHive VhevwspEieretohyths
Figure 7. 10 splltter.F'an:':r? gu!bsaésgﬁﬁﬂ?ggtéfecﬁlé %d@f anPLQ{lrEBel b&ﬂ&i 2;
limting tube manifolds of the splitter array sub- %uges 5
and 6: Fi BHEBT005] L5 A RASSARASAE SAEWLF DRCCBRT(HE BLUHF

array mats ofputhessdtind epafts ayf Sthe as@brhbyenbl ¥j gthea bathsamkiGig in

Fi gure 11$ pers ectlve vi ew of the coupler array back cover of the
splitter a 53‘ PEFARHYR POSITIons; kg re 12 is a plan view of the
break-out tray V\/m CFIJ.guref Or ns parpexdpdde viodei e &f gonesof ad XZplice
rigure 13 1s. 30803 %@ _BghyReet x‘érxg%ﬂia@éab r Fidierdu eala il
tray; and I'S a perspective vie anot her” form of '
splice tray which cﬁhgbé‘el 8césper @tlé@ Wmey-éh@p’P-FlBt éPearfliéyfe entry/exit
sub-assenbl y 5, 2%ion of HRRS &H1liRG ttQ-atYh%fleQ Q-QS,’/ Figures 1 and 2 show a

node Nformng part of a ring topo g The nodeN|n ug? a
stack of three spli F%EPrﬁrrayl%u‘B 8§§g Fégesf’éfaf"] oigng 1 %hnk -
and a break- Qumittiayg tubeAmlfifoblie chhlhe E€pliktel dorap sub- asfsmgb.'(j' an)
centred on a_] ocal change (not shown), enters 30 the break-out tray T via
a cable entr)? (W"tlo?'? é Figure 12) after passi-ng through a node
base 1. The cabl e Figene 10 passesexdpeatiste twiioe aowre fdris aldupleal
perimeter tr of r . d e h I aet [ 2.
The 96 flgb z?ragtsho%fshgh% ng.gllp\z/gpf?tg?%l %“%uﬁ?}sé %%)%‘ gﬁoﬁ%g%%%n?;e
of plastils ﬁ@@erﬁhal each of the tubes containing eight pri mary- coat ed

fibres. As is descmeﬁgel @1d§Eahl pRek Ui B vieeber eRee clouglicduraa-rkds

the tray T includes a break-out
back cover of the splitter array sub-assembly;

Figure 12 is a plan view of the break-out tray which

forms part of the node of Figures 1 and 2;

20 Figure 13 is an enlarged perspective viéw of part of
the break-out tray; and B

Figure 14 is a perspective view of another form of

splice tray which can be incorporated into.a splitter array
sub-assembly.

25 Referring to the drawings, Figures 1 and 2 show a node
N forming part of a ring topography PON. The node ﬁ-includes
a stack of three splitter array sub—assemblies-sx, S, and S,
and a break-out tray T. A 96 fibre cable C, which forms a
ring (loop) centred on a local exchange (not shown), enters

30 the break-out tray T via a cable entry portion 2 (see Figure
12) after passing through a node base 1. The cable (then
passes at least twice round a generally oval perimeter track
3 of the_tray T, and leaves the tray via the portion 2. The
96 fibres are housed in twelve flexible tubes (not shown)

325 made of plastics material, each of the tubes containing eight
primary-coated fibres. As is described in detail below with

reference to Figure 12, the tray T includes a break-out



-9; region B in which individual fibre end portions, formed by
cuttirng into one of the tubes, are led to the splitter array

sub-assenblies S[err], Slerr] and S[err]. |In this connection, it should

be noted that the tray T stores a sufficiept-length of the 5 cable C so
that, after cutting one of the tubes in the nmiddle of this stored

| ength, and stripping back that tube to expose its optical fibres, each

of the originﬁééyoﬁoathnuauﬁmﬂihnﬁﬁv1dudﬂnﬁnbneMpddtpqrtﬂmh$wrfbnnedmhgse

length is suff|§$ §]$Rt9 Cone ?%fﬁké(%&ﬂE% S%&I m%r@ﬁ oSy 1g§§ggbggg§¥0r

Serr], S2 and gave spdre f| e store
future use. sub- assembiga$e§p35&nén4 §hom/¥hethb®n¥?¥ﬁﬁ%ﬁl?he hbdehrulg a

footway box F,gan,dens- %B%Eth%OWavD'Ib%‘ﬁlﬂcésl & i fritdie miodeength bggethe
prior to nDuntlng e of the splitter arra¥8%ﬁb assenblleg
S[err] is Sho@®Pis ¢ Aty |ar¢t|9|rgﬁ?“§§l§gaﬂa'36°" Hfe he middle
SUE' assenbl i %nglthlﬁ%@ﬁhcﬁalead’g&d Ht, han&aﬁ‘ﬁrﬁ$pih@ IS &s&e:rmhyoeSE:er ekposéhe
sub- assenbly §[e cl udes a st of ten.splice, tr

which is amm b ot HERE s odtt o uk okt pi AR fornbPl BudugcBEBr Rt
bel ow) by a sf@rmﬁesmosﬁuhﬂe @hdsspstSOOanhosenkﬂhqah by auﬁdepb@KetSabea
base plate Sblg‘gd‘f.ce £l athﬁeIS%rraEragnb asBbmbiSeSP | C8 14A¥Ss 4 hRadto

single circuit g to say, In usel'lt has twWO | ncom ng
opti cal f‘lgrebea\%ﬁesvar@a hPEer Vi el sFRR the F ERERS SR VAHITe Rt wo

out goi ng optical Hidims (Pneartiir tiansstdding Cﬁf‘d:l‘[@c@cbd/énﬂ)ln25
The three plates ba, and 5c_ are wel ded to%Fthe ée 5a

of the sub- assRYBYY P ]/ MR FHERES SARE Qaéélng Bfﬁ?g 58 getﬁg
adj acent sub-pesendl yrior (tot mesioiwmg.i n Flgures 5 and 6) by neans of

nmounting bolts (not e used I X
the plate 5a of the‘%ﬁ%%ﬂ%6h§s§8 #geg[ $?¥ 'ﬁ%ﬁe b df ?% S£8w£
sub- assenbby Sietetaib SupPbgeres Ireand QnotThhomMDeirtw¢m5ubdes$ﬁmblles
The chassi s %aléﬁasggpgﬁgsa& | ool 38! IdHeTs @I empl R SO ARl B

splitter array mat a splitter array cover 8.
connection, t3RSEMHRY FmtlEludes as sERqiaeS st%sﬁﬂlﬂt?@d tb"éYﬁN 4i tpach of

reference to Juosh 6id03mhi LHLSK. e C&@yé ry 404 angipBMtddt { DfiSa ShgnRAk s
from the excha g%fégd bgfgéyne§sa staln es;-géggfﬁ%hég;istgrconstiégggg1t
fibres.
20 by a top plate 5a, a base plate 5b and a back plate 5c¢. Each
of the splice trays 4 is a single circuit splice tray, that
is to say, in use, it has two incoming optical fibres (one
each for t;ansmitting and receiving), and two outgoing
optical fibres (one each for tTransmitting and receiving).
25 The three plates 5a, 5b and 5¢ are welded together, and the
top plate 5a of the sub-assembly S, can be fixed to the base
plate 5b of the adjacent sub-assembly S. (not shown in Figures
S and 6) by means of mounting bolts (not shown). Similar
mounting bolts can be used to fix the plate 5a of the sub-

30 assembly S, and the plate 5b of the sub-assembly S3'to support
means-(not shown) ih the node N.

The chassis 5 also supports an input splitter array
mat 6, an output splitter array mat 7, and a splitter array
back cover 8. In this connection, the input mat 6 carries

35 (as is described below with reference to Figure 10) fibres
which carry telecommunications signals from the exchange to

customers. These fibres are termed transmit fibres.



- 10 - Simlarly, the output mat 7 carries fibres which carry

t el econmuni cations signals fromcustoners to the exchange. These fibres
are terned receive fibres. The mats 6 and 7 are made of a flexible
polymer, for exanple an elastoneric 5 polymer such as injection

moul dabl e zant opr ene, or pol yur et héne. The back cover 8 is
made of flexible pol ypropyl ene (which is also injection noul dable).
Thi s i nherent flexibility ensures that, in use, the mats 6 and 7

are hel d firStipidgailyst the chtoits batk pl et‘-t@ls@sbyfi-ﬁé?eﬁac‘blh&@hcdiﬁé?r%

As shown in Eigyr %mﬁun%%l%w | 8 JdA% 4 PGS SudBbiers tBOBHMP U LdHUhf.and
a fibre entry portion 10 which al so constitutes a cI| -on tes% area.

Fi bre access PGSFhélﬁﬁﬁﬁ are B%Hwe%oﬁqq%ﬁW%)ﬁﬁhﬁﬁstheTPFbW t&nfr3ndof 3% 10

S ¥I a a 15 g@aﬁnebr Jal. flex-;[hge I’Yﬁb.’ﬂymbgdy fqror ekampl® als eefastdmdric
con |guraLJon avi ng an ova ase _9a and an _u ng ripheral wall
9b. A hol IoWPRENGSE 19478 pFEV|d%83%ﬁ€}ﬂ3 Jﬁ%aggg §a a%?%%gﬁfegg’tru?r
entry channepolyuréhbamendr el Th2 i back obveoun&Iecll%qm@ crafss-Bectilde, s
sized to ensgrgggkgbggghgo egﬁgﬂgegglr EnSQEtibXeﬂadyé%H¥§ﬁ'”gtﬁﬁQU”d

it, and has Inle perture rough which dark fibre can pass
for i nt er nal ivhersgs. fleKl@héhﬁélePEuF§5déPﬁﬁedlBePﬁéentPﬁematsnéhdﬁgﬂ 12

and the perighergbiwaki r2by 46 sdhannal chids@adbAgx plafeasé Up e Wavxnel

14 which | eads around the 1 nside of the 25 wall to a splice holder region
15. In d&k, cPKEE fegi on 15 houses a splice hol der (not shown) for
splicing two i ncom'mg shoizhbliﬁs Figuira0 nutmmgsﬂﬂiWeestrayA di heet iaomain

reversing chan eads o] t a nt ot O r n 15
back to tﬁ Jf‘f)"nc' of @t hertécha@nneeb%]l QQS: ] Ol ﬁ%?t tﬁe ch ltégﬁlél %35%
adj acent to t:hasrtrartrdltels ®2clip-on testrrﬂarefa breFJelnm yapoess oholrhef madeh

splice tray 68% '&ﬁlﬂ*% b NGl enpry/ %ttrvp%lstllaﬁ 1é7bisandl&7fa

(see Fi gur D ver gi ng cﬁ%nne s 18a and 18b ‘are provided to | ead
fibre bethheeAbgRdeportll-17a afke t hBatRankeLY 1PQFQ&°@5 respktti P€ ap¥Rtur es

19a and 19b. coﬁhegaralegbhwewadﬁag agd ovdPbpeeastdd uhaawhanh Q{p%ﬂﬁﬁﬁwlﬁgas
“clip-on apertir s valdars BLOY 8n23 %R Gaaatel 015M8s 23205 30 Jl e 11
order to periphe P
base 9a adjacent to the entry channel 11. The mandrel 12 is
of rounded square cross-section, is sized to ensure minimum
20 bend requirements for live fibre passing around it, and has
a fibre inlet aperture 12a through which darﬁ-fibremcan pass
for internal storage. A channel 13 is defined between the
mandrel 12 and the peripheral wall 9b, the channel 13 leading
to a further channel 14 which leads around the inside of the
25 wall to a splice holder region 15. In use, this region 15
houses a splice holder (not shown) for splicing two incoming
fibres to two outgoing fibres. A direction reversing channel
16 leads from the channel 14 adjacent to the region 15 back
to that portion of the channel 14 which adjoins the channel
30 13 adjacent to the mandrel 12.
The fibre entry portion 10 of each splice tray ¢4

includes three fibre entry/s/exit ports 17a, 17b and 17c (see

Figure 8). Diverging channels 18a and 18b are provided to
lead  Zibre between the port 17a and the channel 11 via
3% respective apertures 19a and 19b. These apertures 19a and
19b constitute what are known as "clip-on apertures", and

provide easy access to the associated fibres in order to



measure t he | i ght passing there along, and hence to determ ne t he

qual irty of the splices. These clip-on apertures, and associ at ed

| ight measurenent apparatus, are described in the speci fication of our
I nternational patent application WO 5 93/00600. Simlar

di ver gi ng channel s 20a and 20b are provided t-0o | ead fibre between the
port 17c and the channel 11 via respective clip-on apertures 2la and
21b. A single channel 22 is provided for leading fibre between the

port 17b and mbesiPe ctizenridlghltl pasthagchhermel 2aR@ngs awsi henee deddetehmane
clip-on PREI W1 iey of é?&hsaggegg tr% e' 18l QYé fed- 4 thagg

nunber of I brie reténtion tabs fibre in the vari ous
channel s 11, assogiiated light qwu%@pntzwmtzlf exe grseribresént Hhs

(indicated bYS%Q&L ectgeeoge cﬁ‘m@ﬁﬁ' IA®ristionaldepgtant Y avmihiapadorndo

ext ends er:mt e curved end of the peripheral wall 9b rempte fromthe
mandrel 12 5ab8d{° ﬂé@@way across, and above, that portion of the base 9a
bet ween t hat waldimiQrdd @a venrdinkechandetk. 288 and 20b Eatehph:b&ydédi B0 -

pivotally nmoupted qn.the tter arr 1 8,1 gash
24 and a retafiffg ”rllbre é@{ S i 5’% ar%oﬁ%ulki?%d %(egral thﬁ?ﬁft he r&s¥ of
the tray. Theespea'shve40bibetanhameawuneﬁaélQv@ntérm;b 24aAa$1tIm214b fbéannell

toget her by a,hi nge, 3 dedbtﬁ%xf %aamhggfibpg Qétdzée:@ ffild %ta&n 1% bhk vadhin

a groove 26 for med “I n cover see % .. Inuse, a rod
(not showdf p‘é%%%%elthiougﬁ’hal chepgel 2 r dtSaitd gPerWg?sedZE}“a?\"bl 2 hebighon

apertures (nojpsheMsd. i n the top and base plates 5a and 5b. In this
way all the sp'Ilce trays 4 alne by their, back plates 5c¢c, bu
each can be 30 pi votf&fiof é‘\ﬁfy dJT‘F‘¥ RrEes, Wi t@‘s‘? 2Rypgr © o

provi de acﬁelsset metbstmbhp ttamsapmt tﬁbes hifali ngObfi2de and t2{h. vatious
this position 1 24p5 angd, 24p. t a up g al t44ai gh
configuration ?as oppose 3 ﬂ4 3 hai<§a(lj’ lg%on%ur%% oanm?hieél haéllléévﬁ
the tray 1§ ivhese Sadsk) (lnélesteﬁe h')ét &hei ngeferenes dfumensilyol8dy ouks
tray 4 is heleeﬁ&an@oeuéﬁ%@y AH& betahfkNgrbadenkhe iveet @nama/@n% of

t he tray iS limted by the leash 24 as its two arns 24a and
peripheral wall 9b remote from the mandrel 12 about halfway

across, and above, that portiod—of the base %a between that

- wall portion and the mandrel.

20 Bach tray 4 is pivotally mounted on the splitter array
back cover 8 by means of a leasnh 24 and a retaining ring 25
which are moulded integrally with the rest of the tray. The

-~ leash 24 of each tray 4 Eéé two arms 24a and 24b joined
together by a hinge 24c. Its retaining ring 25 is a friction

25 fit within a groove 26 formed in the back cover 8 (see Figure
11). In use, a rod (not shown) passes through all the
retaining rings 25 and through apertures (not shown) in the
-top and base plates 5a amnd 5b. In this way all the splice
trays 4 are retained by their back plates 5c, but each can be

20 pivoted out away from the other trays in the stack to provide
access to its clip-on apertures 19a, 19b, 2l1a and 21b. In
this position, the arms 24a and 24b take up a generally
straightline configuration (as opposed to the V-shaped
configuration they have when the tray is in the stack). As

- 25 the retaining ring 25 of a pivoted-out tray 4 is held -in
position by the retaining rod, the pivotal movement of the

t;ay—is limited by the leash 24 as its two arms 24a and 24b



S12 - straighten out. In the fully pivoted-out position (the first

operating position), the fibre entry portion 10 of a tray 4 I S exposed.
Each of the splitter array sub-assenblies S[err], S2 and S3 5is
associated with two fibres (four fibre end ortlons) of t he ei ght
fibres in the cut tube on the cable. The r 1l ni ng two fibres (four
fibre end portions) fromthe cut tube are stored in the break-out tray
T as is described.below with ce to Figure 13. S
in the form of 3L FFCFPPNEYTe eIIé’c;&?ﬁuﬁngi’lBh‘éog?cgn%\f% RO 9 r%/re\tlei-‘hte ?‘f’Fﬁ}%

t he exchaogeratmngepbhetlodnretheoﬁlbreuadtryhporthg.10 of a trafo#
conveni ence, directions is terned the main di rection,

and the other™ hes éby direction. In practice, only main fibres wll
be used for nor mal sEaﬁi’aICPﬂ rkdLe tSIPéltI—Srs?aﬁébw‘Pbb?%%e'bhlye%élngSusaédi iSn

the eventua ity QksBRiAted wﬁbthdgﬂﬂﬁﬁfés (fcur flbréhén&“909€i8n§)b6§
end portions associated with say t he sgsltter array sub-assenbly §[err]

pass from t hetBpefkoltitfibres rlafy the GUEhEUPEBWRELERD|IGaRE & r af B8 GEMERRENT
-assenbly, thewd0fibrbse (eadrperltbz@n%daelpwg:wmr tfebn Nthé@negupr otbet &de by,

bend | t t. be .27a 6 Thi,s bend |
g?a i s :nprolpf 8I1r§ : Eﬁ\ rm‘ﬂ[((ea@?e re )Feﬁg :,lf'snggesfcribr%ct'bﬂglow ‘”—EQ

t hough fl exi blre,fecannetteaE;byrbelDentAbeybadcablenCmsrunnbehd fadinugf a

requirene i f T hend .t t ot e n
the port ?E?; %?B?h \\Ie%lvée%ﬁnumé]aeﬁll ce trég nfqlsanggnt ;atea\/\%g i bre eng1 Ent
portions are P&ghppge in tr?étrﬁﬁm bbvdl;/e%wa onroulda the cHamtel s 1Barand

18b, the ebhpeﬁﬂea@srttw&s k¥ and 1abrea9£lo£,§1e icéﬁameémehl thEhesgin
fibre end portions are then spliced to the ends of !otlr of _.30 fibres

which (as is S&ZEFFbRE lf'%‘l‘%\ﬁ)hearoéh&%'o"f}?a?*éﬂn@\ﬂ’ﬁ% On.ptd BTARE TS
The two spli cealgr matihentitnsad | opell be aused $pki mrhuaﬁdesugﬁnmngs, t bea

ted th ' T fihb
rount 0 1 NELERLI"ckRgos TRy b0 USeS d ol AL LD 2Pl LEcRy e
fibres (for 36ibxanpielehese fromthe break-out tray T) being led away from
the splices in the channg) %alﬁnglbgé %trﬁerpotx“ﬂdcdsbraes%&eﬂlaﬂged wit9ds gpay

fromthe splices via the channel
the splitter array sub assembly S, pass from the break-out

tray T to the lowest splice tray 4 of that -assembly, the
20 fibre end portions being supported in, and protected by, a
bend limiting tube 27a (see Figure 6). This bend limiting
tube 27a is a proprietary item made of polypropyléhe ringed
tubing which, though flexible, cannot easiiy be bent beyond
minimum bend radius regquirements for live fibre. The bend
25 limiting tube 27a terminates in the port 17a of the lowest
splice tray 4, and its two fibre end portions are led into
the main body portion 9 wvia the channels 18a and 18b, the
clip-on apertures 19a and 19b, and the channel 11. These
fibre end portions are then spliced to the ends of a pair of
30 fibres which (as is described below) are associated with the
mats 5 and 7. The two splices are then positioned in a
splice holder which is then mounted in the region 15. The
four Zibres leading to the splices are then stored in the

main body portion © of the tray 4 with two of the fibres (for

to
i\

example those from the break-out tray T) being led away from
the splices in the channel 14, and the other two fibres being

led away from the splices via the channel 13 and the



- 13 - reversing channel 16. A length of each of the fibres is
stored-in the main body portion 9 of the tray 4 by passing these fibres
ohe or nore tines round the mandrel 12 and under t he V-shaped tab 23a.
The fibres' natural resilience will 5 ensure that the loops of fibre
expand outwardly into a configurationtdf-varying dianeter turns. The
provision of - stored fibre permts a mninumof ten re-splices of each of

the splices to be carried out_during the lifeti of .t he assenbly. .10
The two fi br csvamsEmarehanaebel it ed Avi 1IRTHE Rht 8260 Ohnkhd |é§38¥t K&
mai n body pOI’sttldIi:réd)flrI hend rayid Mody thertioghanogl thé. t¥agy dary theasingd to

t he port 17Ch’§‘r‘ﬁ? g %eigsaﬁ&ezggrfﬁﬁ%n t]5_0 VI ‘}oru'ﬁ% thpmgg?wggdpyvs daa g 21b

and t he ese Yibres are then to t e nats 15 6
and 7 withinthebendHapsa i tap t 2be 27@heséeb|=egur sagpragngesildenagesd dai n

I nput fi bres tn%rdp na{__ﬁgtoqbl_g@elbgggt @t Bpre mﬁ(@%ﬂ@m@criaeg kel ow

vmthreferenceto I gure is joined by split neagns to

ei ght ~out putconfillguzation Qfyj YaFying (Her bR Ry B’Fr’fsrTeseT rPIiorYﬂﬁ‘tlQF’l es
Ler i nat es 0 fk-dde Qe lorHilts? o WSt oS e Ry el (dBreamaNS {0

ei ght output fibres. he two, stand fibr end I
associ at ed wit® SPIHFeS shPi tb[eercaarr’?‘aegf1 SRt agﬁ‘éﬁﬁ‘ﬁy%ﬁ er r?g%%lélgef P5mTise

break out dsisaymblyt.0 the second | owest splice tray 4 of that assenbly. 25
Here, these two fi b&%‘g gpgf %@S vﬁ{l%rﬁpéfece é&cié(@eé'meﬁ theMia@l & e

| ed back 10 the mat SO are terne standby input fibres, and
each of the Mdbyleaput tfhebrreslmsbodYJ FoRsd oy &hl Eheertgand - ¥é2t fdisane

ei ght out put H%ﬁ‘eﬁh G QIRMNAIRD tRRithd t fiy of e fddurs,
i's -sec

ar r angenent on d lTowest splice tra s the s as tt{%t for
t he | onestpospiiiae iPayia SHRe| &P =om pyeRrd ‘T'\%/erz é‘ndaP%a\/zg‘rITeh
splice tray 4Hahfanrd 2oamahidan@obubeghdda anfréscare then ledfﬁﬁathﬁnmatsng
cuSt omer Sl 6@ dy 5 EAS” e S Ao] CRSELBF  BRORIENT 19 SarS B e O ©
custoner spliofe theyes Mais Ltheut fiames tdelrsnl\naltIeSbe)rde‘sbel begukn mdat &l
L?rtﬁg' ?’mfg‘?w‘%ferteh‘?%% is BEAYS nedNH81 0N £ Lo LU PULL S TRY §iSrd 1) gach
is joined by splitter meanS to eight output fibres.
Similarly, the other of these main input fibres terminates on
20 the output mat 7, where it is joined by splitter means to
eight output Zfibres. )

The two standby fibre end portions associated with
this splitter array sub-assémbly S, pass from the break out
tray T to the second lowest splice tray 4 of that. assembly.
25 Here, these two fibre end portions are spliced to two fibres

which are led back to the mats 6 and 7 and so are termed
standbyv input Zibres, and each of the standby input fibres is
joined by splitter means-to the same eight output fibres as
the corresponding main input fibre. The fibre arrangement on
30 this second lowest splice tray 4 is the same as that for the
lowest splice tray. Similarly, fibres enter and leave this
_splice tray 4 2n bend limiting tubes 27a and 27c.
Thé remaining eight splice trays 4 in the sub-assembly
S, of Figures ° and 6 are customer splice trays. As the fibre
arrangement in each of these customer splice trays 4 is the
same, this will be described in detail for only one of these

tia?s. Thus, one of the output fibres from each of the mats

{2
wn



-.14 - 6 and 7 (that is to say a transmt fibre and a receive fibre)
Is led to the port 17c of a given custoner splice tray 4 I nsi de a bend
li‘m ting tube 27c. These two fibres are led into the main body portion
9-of the tray 4 via the channels 5 20a and 20b, the clip-on w ndows 21la
and 21b, and the channel 11. In use; lhese fibres are spliced to two
fibres of a four-fibre blown fibre unit associated with a given

cust oner. Such a unit has four fibres in a single tube, the tube_ being
fed between theardisT offratari thfe sayde Nrppsmhe fidpre IaRdvd F&oiiice SBPSRI ng

technique (sgg ERa1G8P9%he polie ICHSIOIEAS givell @43 tomire dpslifcé Stked 4o
the port 17a of the splice tray 4 MAth|n7a be d.I|n1t|ng.%ube 27a. he
bl own fibre cbaftfgs2 Pegde TS RS F1%m t BT DuTY? i bt BES® 4BRstPEan |

of the porintdachébmain bodywpoetibheof blir ehewkthiynat héaunhe chbhaelwo

fibres i are.tp .be spliced to the . transnit recej ve fibr
fromthe rg?sggaa?‘u%d #%ncﬁgeo cg.ﬁ.g e r'ﬁ%g’df):""\%e§ [ barl%g;jz lalie%fngg tfhe tcggf‘ﬁéal
mai n body portlon Imofusdée tpesee filkapsd ase $pleiced chantatos fligeremdofiss,

the clip-on a?SﬁLuéfﬁr&%ﬁ%?gSﬂ%e gqutggséeeis!eear\ﬂt&]a gi & EWerBhAs!

fibres (which are spare S no ~1mmedi ate use) are fed to_the

mai n body poréreh & writ hapefapr|EPienyy &/isdNOHe ERRAnelie2iuRgdPEANT
Alld fﬁur L f@aeaﬁtbeang&%;é r&mf ide smndere A3dwi Nhi#y t'thfé CJS%I‘DiL‘““g

and then hack_to t mandrel after passin on an S an

1o The tho ehhre Badrayec et ats nrasd, Rl Tabplef e ERerbued S2a
and are storedlowsi ficbtéeunbndiel1d®. tdhche pamto ll7aveff theesppase toapd4t he

mandrel 12, and h i the transpid 2ok 66 | rom
the mats 6 VaHAL b fng,n B ah, el a7d 1o, PG PERYE LRdtPRe s
splice hol deratre pbrirpededvey tirem ddieorforsy fidres t'tAewrstreamp eHwehe
splice trays €0r€39¢apf the spliced fibres has a | ength to be stored

(enabling up to ten re-splices to be made . during the lifetine of the
assenbl y) 15 these fiB#®e PEndties £ibreseWi§BiBeith® stRted (KPel dofR n§ibresm
each one or npRechi 486 86 beURGlikReddrgle I Aidhitndeid t hecdi sdapeBréab

23a. erom HIHadL AR, L0850 £85 U AUL 132 ¥8R2RY §8e fea
to the main body portion 9 of the splice tray 4 via the
channels 18a and 18b, the clip-on apertures 19a and 19b, and
20 the channel 11. The two other fibres (which are spare fibres
not for immediate use) are fed to the main baay portion 9 of
the splice tray 4 via the channels 22 and 11. All four
fibres then pass round the mandrel 12 within the channel 13,
and then back to the mandrel after passing along the channels
25 14 and 16. The two spare (dark) customer fibres pass through
the aperture 12a and are stored inside the mandrel 12. The
two live fibres pass round the mandrel 12, and are then
spliced to the transmit and receive fibres from the mats 6
and 7, the splices are stored in a splice holder, and the
30 splice holder is positioned in the region 15. As with the
two lowest splice trays 4, each of the spliced fibres has a
length to be stored (enabling up to ten re-splices to be made
during the lifetime of <he assembly), these fibre lengths
likewise being stored by looping them each one or more times

35 rounéd the mandrel 12 and under the V-shaped tab 23a.
In order to access the splices within a given splice

tray 4, it is necessary to remove the rod holding the



tray 4, it is necessary to renpve the rod hol ding the

- 15 - ¢ retaining rings 25 in position, prior to the pulling that
tfay out of the stack sufficiently far to gain access to the splices.
I'n this position (the second operating position), the tray 4 is

mai ntai ned in position by its bend linting - 5 tubes. The two
spare custoner fibres stored within the mandrel 12 of a given splice
tray 4 can be used to repl ace the two live fibres of that customer in:

the event of ndfesiaqning ripgpr@s§ fia |Doritimite PHPOTt BAt ERe MIHIEHT they
can be used A, tAPAVitdR LhalkCHRrIR: Wth ) addi tbogainl A0ESsOT LECENE CE.
(I'n this connection, it_should be noted Lhat each fibre apaw .. can
provi de up t $P3F9S5hes Wi Y T RIDHErOr PR LSRR FIRFREEING PP on),

el ectroni cs snEh E@Savn4opki cadi metivdk imi pog TN Hn by itsathehred Yimating
optical lipe ttuerrg nal (OLT) at the exchange. 15 Each pair of fibres can
al so provide a’ﬁegastream serwtce.) In this case, the two spare fibres
are renoved fromth&he two sspange puosianen fithres t bbomafdreith2n aphkie are
led to the Welg VY. P LAN : t pa |

and - 11. rrla'I[héellyeqt ﬁleﬁ fe@?/es%ﬁégt_?%%% &?gyt ﬁexgée;bteurég:é?sgé%%%‘éé 20
22 and_t he pdfie B9 khee ehireda BEndbRENCUERgMETbA N2 Hhe( S&ent of fihgFe
6). This tulm s ifminaHed wvoret Rapbaeknedyer nplidber, theP &&n be used
anot her-splice trxg A4 - %al lt\f a sgrl ce hra% of ,ano&hir, of the,

sub- assemby i &€ FRGFHAGH TRAL (FUSRRPABEINR SRS TEABBL 27575 O FH i %s at
the port 17a (afm tthiis toaneétiang theshoulBli beesote@Stlate dach i fitlrd heaimmi n
body portion 9 via t channel 5,1 d,._. tures

19b, and the c@hnal?%e e u%Hg?se% ﬁ‘n% Ee?sﬁ?g é%%)?%%%?taﬁ?erﬁmﬁéjésexecﬁ%w
fibres, and dlQPEpaekectroniengtsuriof agi lare apbisebr getivornkheunibe RNher

as that n{iec%t%ﬁaiedb% é‘xp%’ﬁ;i%l&{)réiﬁé t%ﬁgﬁal,sl?bh%‘? alt! Q’)ﬁ%a excHdhgd.Ni S

30 connection, "exchange S cou e either a secon ~palr of
fibres fron BR¢hmedic af dihresT qan rddo é?&ﬁi’d‘r?g?e a Megashziaay ,SEHFVJeF%)aX r
of output fibresHionide mhe &wdnGpare fiktduli sest remebange fomrasdir

The b?nd lln%%%@%g%“%&%i.g%n:gg%éygit?g Sgn ggp ?5, and are led to the

) fibre entry portion 10 of the tray 4 via the channels 13 and
— 11. They then leave the tray 4, via the apertureless channel
20 22 ané the port 17b, and enter a bend limiting tube 27b (see
Figure 6). This tube 27b is routed via the back cover plate

8 to another™splice tray 4 - usually a splice tray of another

- of the sub-assemblies &, or S, of the node N. The tube 27b

terminates at the port 17a of this tray 4, and the two fibres

[$)]

are led into the main body portion 9 via the channels 18a and

)

18b, the apertures 1%a and 19b, and the channel 11. Here
they are spliced to two "exchange" fibres, and all spare
lengths of £fibre are stored in the same manner as that
described above for the other splice trays. °~ In this
20 connection, the *“exchange" fibres could be either a second
vair of fibres £from the break-out tray T (direct exchange
fibres), or a pair of output fibres from the mats 6 and 7
(indirect exchange fibres).
The bend limiting tubes 27a, 27b and 27c of each of
- 25 the splice trays 4 are provided with respective support
manifolds M (see Figures 6 and 9). Each manifold M is a
sliding friction fit on a flanged portion (not shown) of the



Lﬁe splice trays 4 are provided with respective support mani f ol ds M

(see Firgures 6 and 9). Each manifold Mis a sliding friction fit on a
f1anged portion (not shown) of the -
16 - chassis back plate 5c¢c, and is provided with an open aperture

28a for supporting the aSSOCIated bend i #Pting tube 27a, and with a
pair of closed apertures 28b and 28c for supportlng respectively the
associ at ed bend I|n1¥ ng t¥be 27b (if there S, Qne and the associ at ed
bend |imtinGP@§5&S2P8Ck PFRES V¢! rraﬁiifb?der‘m’h G B ERGT HHRR ded

filled nylon28a for suénoftgugetﬁé)&ﬁunmadduﬁlbmpﬂtlﬂnitﬁn@ftmhe 27a, and
sub- assenbl y rr ty S bein
wBel o pasr S OULON! aBBLe (0L bBLS.RND2BSS SRR Ky B Rg Of

i denti cal const ructi on to

detai l . Therwapestnﬁeﬂudégeanssnpyatsﬁobeag igm—ﬁkﬁsuﬂnbg;27b (tilfe timine
i nput fibre, j@nd, 4 | QREL SOt a§£’o£9£té&0%e‘ﬂdn91 448 i ng %hﬁed%d NpUtpp e
fibre. These two slots 29 and 30 | ead to an aperture_ 31 whi ch houses a

2x2 fused co&ﬂPéFoéﬁétMSEGﬂnPade °fTH€3Fﬁ618&tBBPl@?ﬁrékl%?énﬁYhPQ f used
coupler are |ed VIaFﬁgdbeEU\ﬁﬁiw%hah@eknﬁataﬁ@ﬂﬂﬁo& HRB0s €b- §§semﬂh? s,

drel 33 h di 0 d so fulfils th
T Feraa o8 gt Y B o2 W S S OB LaeR E rpes

i's splicednSbranthputohﬁhﬁainpu&rmape@tlvallx4uniamardegupibéd 1n
(spli tterl)o gg@a%!m s ' C%fataré»e sﬁ(?.l.r é naﬁ1 {xqﬁx?és ? Zgogﬂr ecelv n?
wn o]

pl anar coupl ers (not sho ar e ‘house aperture jacen
the aperturetBe. mafnel ppwtffbbes, pard an l#FQﬁn%Mﬂ? @Qnépélrssenalmbethe

pl anar coupl gfgnab9 thBueurYede. 1ol VAldo 3D By rBKESHED1 8T £QNARD Of
the mat 6, and v reﬁgfctlve curved slot_ 36.. The eight output fibres

of the 25 thPBFEHﬁ? 3dupiterd Rese%HuAd 2¥Fe THERE gfoupd &y a(RO%) shown).
These flbreSThéeﬁwbeaMEphbefﬂBEeS framreamectuyeaoubaplesl@ké 1ed381$hach

fan out er _the recessed t|on and t dj acent ortion
whi ch defitneg PReB CEReRgeL PRl \affui® SHaddifer o8 EThALRREARORAER.
2x8 splitterréadius heftIGmsmand sd ifrldsilsyitthe @uelmhmlbsndnpeqalbemagcshe
mai n trans”‘foknpyée zlﬁféfe ﬁQthB? QBQeEuLQS é%&BPQX 6£€9§€‘E1598¥tls

fibre- ment | oned above, mail n
spliced to an input flbre to a respectlve 1x4 planar counler

(splitter). The two splices are stored in a recess 35b.

20 The two planar couplers (not shown) are housed in an
aperture 34 adjacent to the aperture 31. The two f{pres pass
from the mandrel 33 to their planar couplers via the curved
end wall 35a of a recessed portion 35 of the mat 6, and via
respective curved slot 36. The eight output fibres of the

25 two planar couplers pass round the mandrel 33 via a slot 37.
These fibres then leave the mat 6 via respective output slots
38 which fan out over the recessed portion 35 and the
adjacent raised portion which defines the curved end wall
35a. -

20 The mat 6 thus forms a 2x8 splitter for the transmit
fibres, with one of its inputs being the main transmit input
fibre and the other the standby transmit input fibre. As
mentioned above, only main fibres are used in normal
operation, so the mat 6 acts as a !x8 splitter. However,

325 should there be problems with the main fibre route, the nat
6 will still act as a 1x8 splitter with the standby receive

fibre as its input fibre.



dberation, so the mat 6 acts as a 1x8 splitter. However, 35 should there

be ‘problens with the main fibre route, the mat 6 will still act as a 1x8
splitter with the standby receive fibre as its input fibre.

- 17°- Simlarly, the mat 7 constitutes a 2x8 splitter for
the receive fibres. Figure 1114hows the splitter array back
cover 8 of the sub-assenbly S. in greater detail. The back cover 8 is
f ormed 5 with a pair of |ongitudinally-extending grooves 8a adjacent

to that end renmote finMabeygrehvemd 7 déveselgriooves Ba8 splitgducdorhe

t hi ckness of .t he back JRO%Eh, Lo |n this end region, and so enhance the
flexibility % K& ﬁécf cover "t her eby ensuring that, in use, the back

cover holds the matEiguaadl¥ shoF fhhenisplisgaitnarzayhbackeees 8 ipfithe

plate 5c. bl asts@m%ly S, lqu'}%QEbgndetﬁl§hOUﬂ'HE l%%cﬂol:@det:h@tlsl ok mevad
region of thé cover formed with an in-turned shaped

flange 5 &b%lacrpaéén%%ml L YgreFSPEE -2 d IFGPHES .ﬁ aigacent

mani fol ds M @ halgk t 88a baekoteV&rdm ﬁﬂﬂ@ gbasses 25 vvu tthédhe grﬂ)Bvﬁat$a6
and 7 firmy sandw ched therebetwee

0 fac t he
back cover 8ZTedugesFh% Fhifddress °€m‘ithe b‘b?}ﬁrgP"? Jc-,? PhEL e’ 3%%:%h,
| ongi t udi nal layrgexd®nehngnee bsh8c flielkebilitybast tie ebatkr cbvbeai ndhegedhyd

wich @ plurally oL ARELLUT 8% Bl TRESE.BRELOMENSBLMANGLIN ddf Gugh

t he back cov&Ps ri’é’g 25| PRSI de Surtace constitute a matrix of
tie i rfb.s“nﬂ(yr @igaistac iivent coRSEAS| e Daicks WARER aPE-used o tihds

the bend [im, ctt‘il?)%s 4425 oAl Pk 2{Sed® thee St'@ts?lséﬁdfbhéglon of. the
Figure 12 shovvs e bréak-out tray T .in greater % det ai | hgpeézrggentloned

above, two b@@&swetmé dgplformed with §t”or‘é’dt|"r‘r”“te fr ack P& % he

cable exits tghe Gheak- Q’:lé.tn be shadpel Vboet heyremiviey pmdl ﬁnrmedanﬂnoméxeof
the tubes of the emddleq%c

of the G AES Mf glor’rﬁoiﬁgghﬁi ﬁa? bFRVEHr T NS ﬁ%a’t%:s&; egsr Ir“g_yr%gi I%tgl
30 assenbly wladen 6 =nki gurfexm.'{yadnamah@dammebrsbet:mest andby fibre
for that sub-assenb&xé oug$¥345¥gﬂég'H%'Ekgrgﬁcﬁagopgr 8 is also provided
with a plurality of longitudinally-extending ribs 8c, the

base of each rib -being formed with a plurality of apertures

— 8d. These apertures 8d extend right through the back cover

20 8 to its inside surface, and constitute a matrix of tie

points for the attachment of cable ties whichaare used to tie

the bend limiting tubes 27a, 27b and 27c to the sub-assembly

S.

Figure 12 shows the break-out tray T in greater

25 detail. As mentioned above, two loops of the cable are

stored in the track 3, before the cable exits the break-out

tray T via the entry portion 2, and one of the tubes of the

cable is cut in the middle of its stored length. One of the

cut fibres forms the main fibre for the splitter array sub-

30 assembly shown in Figures 5 and 6, and another the standby

fibre for that sub-assembly. The remaining fibres can be
main and standby fibres for other splitter array sub-
assemblieé S, and S, of the node N, or can be stored around a
mandrel 39 at that end of the tray T remote from the cable
entry portion 2. The mandrel 39 has a rounded rectangular
cross-section, and is sized so that fibre coiled therearound

[#V]
(8]

does not exceed minimum bend radius requirements.




main and standby fibres for other splitter array sub-
assenblies S[err] and S err] of the node N, or can be stored around a
mandrel 39 at that end of the tray T renote fromthe cable 35 entry

portion 2. The mandrel 39 has a rounded rectangul ar cross-section,
and is sized so that fibre coiled therearognd does not exceed m ni nrum
bend radi us requirenents. - 18 -
The break-out region B of the tray T is forned with a plurality of

curved upstandi ng firhgebsed@-oadj aeghdbnphi 0§ tiie trathiTh sleformediwitdern
fibre feed chan o f] ' n ops t e
main fibres %gs%%lz'ttgé K Fﬁ"gvg%t %Egﬁg\?gé?%sgfﬁgék%ray a&ﬁﬂé ,—%) asgsc%aéptbl y
S[err], are ftdch defigiglsitttesn rfé{br@nafrﬁ%% e St 4113 td"kseayt‘f%r@@?the

channel near @gg R8sy tRQAR! 'c@'ﬁs%ltutestffb' @éiﬂ £fi$F6s ta¥socidtdd e
portions that constitute the stand Q/ bres associated with the sefc d
)

| owest spl$ c&her alovest e sPdd c80 1HH u&hOft Hee sEUBTRF s eflhvieS1r 48T (
there are whdRfRh thehgnreks chbhnnidle 4r egkhaut J.'sr & Tszan thaodgt stmet een
pairs of fibre eLnd ortion t ha

h d
fromtwo cut SEFEEEY) AT ?h%r&&fh’s ored b ¢ E;;BiPé§1$Pl ort| °

pass i Nit'0 t hé
t ube 27a assdditateed ewdt hpolreiboeesthspl i censtihtute ofths tdtandby asfstémﬁs)/

Slerr]. Thi Safs%%l%%%aoaé%ﬁ ttwom&oaa@%%%e spLite | i era%,rad ssgepofreta on
43 of the break-out gl on (see eﬂh | In place

by ties 1f(n6thr°é—1€6\/m): e %%%Watcé’d’% élfurt’r{éﬁs aEEFFEreaH% sixteen
A preferred oMl sTRON tRel vEesSKk 08L- ﬁ/h?é/y gpkiah, hhhial e 28i xGeé R ;s.ﬁ/r@w

fibre fromthe exchange serves 32 actu OfEr s_.Vj a one. or

splitting (fEHP35 IeF‘By?oﬁﬁf‘ﬁf@' stR#t "s rg ﬁiﬁi gﬁ?d@s%‘?? R f&d{g‘

t he node N detndﬂesmn cdt tubeg. $pl The tvochHibredbethmedas d-nro nerey bend
splitting poi }n tuW@i GhaC &%@e&f 1€ £ &%U%QQEE sﬁiPESS*é&ﬁVJ '2:% the

node 25 woul d o a respec ve secondary s fing po
t he secondar yhepk uptaagepbﬂ Kt 8,-wolhds beulks ANagpasges hehroughgn Npeb‘i]:tllr@ach

|ncomng f1bug Wil d beised pémrorwaw of Rh&irddiainfi Ghég¥euSa (Aeel Ne
outgoing fibres froma primary node do nat go dlrectlyto cust oner s,
the terns Figure 13), and 1is "tied in place by ties (not shown)’
associated with a further aperture 44, -
A preferred form of TPON includes a 32-way split, that
20 is to say each fibre from the exchange serves 32 actual
customers via one or more splitting (flexibility) points such
as the node N described above. As_the node N defines an 8-
- way split, it could be usea'és a_primaf§ splitting point, in
which case each of the "customer" fibres leaving the node
25 would lead to a respective secondary splitting point. Each
of the secondary splitting points would be.  similar to the
node N, but each incoming fibre would be split four ways
rather than eight ways.” As the outgoing fibres from a
primary node do not go directly to customers, the terms
30 "customer splice trays" and "customer fibres" used above
should be taken to mean splice trays and fibres associated
with either actual customers or with downstream splitting
points. Of course, in the preferred 32-way split form of
TPON, the nodes N could als¢o be secondary nodes. In this
- 35 case, there would be four nodes N, each serving eight actual
customers, and the four secondary nodes would be served via

a 4-way split primary node. Here again, the primary node,



30 "customer splice trays" and "custoner fibres" wused above shoul d be
taken to nean splice trays and fibres associ at ed with either actual
custoners or with downstream splitting points. O course, in the
preferred 32-way split form of TPON, the nodes N could al so be secondary
nodes. In this 35 case, there would be f®ur nodes N, each serving eight
act ual custoners, and the four secondary nodes woul d be served via a
4-way split primary node. . Here again, the primry node,

woul d be si mvbaldt bet hémidde Ko bhe madé Nndost mpqheidieaniag (eXqhangsioul d

be split four; %Sw%%h%e%etg%ﬂl%'Q%ﬁr“@&%s rather thahteWghk R@yapparent

that the type of splitter array . sub-asSsenbly descrrbed abgve is
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varying t he nunb £&, tr ys used a he s nd form ft
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exehange T1hros Gann3e 2gce Sugéhsgag%luseegn Yo MED N dland! St ity B feeent

splitting raf Fheach asse require
i npor t ant ads@ﬁrtlagsrofatheVsu@f&sséntﬁncbs TdescMopegver. abdve, CCI‘slct‘Jrﬁitlftgne

splitters ange%@%aasmlaa?ét fibrps £an-dos ahbl s fagt o voket t %qalltrdl
the fused and pl anar couplers and their _associated fibres c E\&f? li;
| ed

and posi tibnégomn & R uralids &t a?l’élcl?an%t‘ﬁd }PECSSERR | BB eBCFPBP §S

to their %ﬂlyl CﬁﬁérﬁYﬁomﬂtW ubl Agh@id feir@intd N itiEg -ratiodat ibheeach
factory. t Fd#’g errbl is.to comm ssioned, the 20 fitter needs
only to cut SFS %o e§e ltrﬁg cable C, feed main and standby
fibre end port i ons An ipoitvawistadwemtagesplfi the tneysasks apbliiws sidscasdwibl y,
store spare frbr rdLonse t b Ks T, l:C e
mai n and sta%gév ! % Eér}fejatengpe.r;o%ér onsé%o glﬁe %giénagﬁbcg‘:"gﬁﬁbflﬁ’%ﬁt e::fartn}t;res
25 al readyp prﬂééeﬂvﬁ if| crcieeyt \f6 t481d; ce Thiugy s thgndusgds ppfc @1 anar: gy

fibres to thgnphi bhesSrahs£86YaPe@SEMrdd) dME vRt RBle andbdLicci6E ¢n thlen

this wa t he anmpbunt of skilled work
y: mats 6 and 7, and the associated fibres can be led to their

N splice trays 4 within bend limiting tubes - all at the

- factory. When the sub-assembly is to commissioned, the

20 fitter needs only to cut one or more tubes of the cable C,

feed main and standby fibre end portions towthe lowest two

splice trays 4 of the sub-assembly, store spare cut fibre end

portions in the break-out tray T, splice the main and standby

fibre end portions to the main and standby input fibres

25 already present in the two splice trays, and to sp;ice

"customer" fibres to the fibres already present in the other

splice trays 4. In this way, the amount of skilled work

which has to be carried out on site is reduced to a minimum.

In particular, the fitter does not need to carry out any

30 intricate splicing for splitting purposes. Moreover, the

bend limiting tubes ensure that the fibres guided therein are

never bent bevond the minimum bend requirements for live

fibre evén when the splice trays are pivoted out of the stack

to either of their operating positions. This guarantees the

35 transmission performance of live fibres carried by the bend
limiting tubes.

The sub-assembly described above could also be adapted



whi ch has to be carried out on site is reduced to a m ni nrum I n
particular, the fitter does not need to carry out any 30 intricate splicing
for splitting purposes. Mor eover, the bend limting tubes ensure that
t-he fibres guided therein are never bent beyond the m ni num bend
requirenents for live fibre even when ebe-splice trays are pivoted out
of the stack to either of their operating positions. This guarantees
the 35 transm ssion performance of live fibres carried by the bend

limting tubdor use in a Fharsilpiagsentllty siedtra beasabore swpdlid tdlngo ise

adapt ed required, so the sub-assembly. wouId 2ot 1nclud£OEhgsﬁat@ &
spur joint. In such case, no splitting is required, so

sub- assenblya\ﬁéuﬂd no]inlﬂcFuH‘éttHéPﬁan GP“I jghgt7. ali-nt{aleﬁl"ﬁstt“tbfﬁeﬁf

spur joint, &hle tpaeiree daties ®fwould tee duthr Qr&&lalne» Eotaing RecQWle nidigr eby
formngt | ve rnaurlcr 5 fibre tuhe e %.fandt vesand fibre_ tube ends.
S

The r E$P5F 3P SPRE AL S LT EAAERY S ShBEF d tiiven Guis- N ced
to the f| br efibiresi xobHf stike =t atlhlby mbiilr e? ithree embls endsi mcﬁneri ghefisiagl e

el ement) spli rays. 45 .(as:i e d e h frneto
Figure 14). %?L‘]'tce%f %breazsh(e 5%1%1& %g rsgsr‘aloﬁl rtl:éx% S:E‘Q!n‘é’b ff"% g %u ends
are then spl isegresial (sipgienetementphrerlicee Xrays i4fe (tarSay-§ Aescrlbed

Sinilarl y, bbeow witRresRfredie r@ampm;ngesm)standﬂye f E@bﬁ-eEUb@f enge
are liced to 48 "custoner" fibres in 24 s$§|ce trag

two fi brels,0 aF&mpgding, $tid ’WQJTHchBr?uEéE’e f PBYF a AeakBER lst?lt’r%%/d(l’f@t
shomn) to eacbuétohbe"48fsmt¢$elhrays éplmbererhhey 4. argimplacey, t @he
"cust ormer" flbses in n1 ar_manner to_that e Q%gbeg gbove %%th
reference to FPgares ‘? § 6 omatitng Sii F%gﬁ&?t\’, vél ¥ n“PP6r E3%Ube 2&/d
and a respecSp»lteced spaﬂdbyCﬁsboaerUb&m darre Fedriliom tthreylsr dak- Ghtust r ay
to 20 each OEWBhEéEEEEC%r%r%¥§ 4gn(§%%th9 E%iﬁé)guﬁégh ugg gngf #ﬁgkng

|narespect|ve |mt|ngtu Imlar

i miting loubBEa¥74nob7Rhayie) Je)eackEgihthe 48 gl g W&“saYé ai Whisgey thert i on
46 and a tUb@r@”éﬁﬂl@@&tt@n"cusﬂgherﬂTEiEEE§11QP@YSQQ&§anméﬁnb§ eb ewak

d6b. Fibre at8ca:Pad ABoNE HLBBISeROFERDR HS FrBiiThe s b Lo
A respective main fibre tube end and a respective -

standby fibre tube end are fed from the break-out tray to
20 each of the splice trays 45 (see Figure 14), each tube end
being in é_respective bend limiting tube (not shown, but
similar to the bend limiting tubes .27a, 27b and 27c). Each
- tray 45 has a main body pdzﬁion 46 and a tube entry portion
47. The main body portion 46 is of oval configuration,
25 having an oval base 46a-and an upstanding peripheral wall
46b. Fibre access to the main body portion 46 from the tube
entry portion 47 is via a channel 48. Channels 49, 50, 51
and 52 are provided in the main body portion 46 to guide both
main and standby fibres to a pair of splice holder regions
30 53. The channel~ 51 is a direction reversing channel, and
permits main and standby fibres to approach each of the

splice holder regions 53 from opposite directions.
- Each splice tray 45 is also provided with a number of
fibre retention tabs 54 for holding fibre in the various

- 35 channels 49 to 52. .

The tube entry portion 47 of each splice tray 45

includes two tube entry/exit ports 55a and 55b. Channels 56a



entry portion 47 is via a channel 48. Channels 49, 50, 51 and 52 are
provided in the main body portion 46 to guide both mai n and st andby
fibres to a pair of splice holder regions 30 53. The channel- 51 is a
direction reversing channel, and permts main and standby fibres to
approach each of the spllce hol der regpons 53 from opposite directions.
Each splice tray 45 is also provided with a nunber of fibre retention
tabs 54 for holding fibre in the various 35 channels 49 to 52.

The tube ent r:mdparsmi aredproividadhtepleaé fihyedbetweemcthelgsortte G9eand
entry/exit d gnnel s 56a

- 21y- p% a%%géﬁéaéﬁg§ﬂ%;%}to | ead fibre between the ports 55a and
55b and the channel The. Snllce trayhésspHayd dedaywitsh paovieded w T haad| eash
57 and a rr%taa'nrilr@gr&n@g 5%8(§;§hﬂ!a§rtéotﬁ@eléfsﬂﬁW@%zﬁf‘%ﬂé‘%e&%ﬁifﬂd‘g

5 ring 25 of thetray 4). | eash permts the tray

pivoted ot &RNG 26O Shet Fé?é’ - en'ﬁlb?el%%%’ésé-’ t-'i)eﬁ"ﬁets thet LPorélérﬂSr yEo
portion 47. pe pivoted rbweozaanat@cilbfetkabg eBdehsbl edakeeckle tRortheé5a
of each of the spllce tra nd a standby fibre tube end 10 is led to
the port 55bt3Pee&I3t pﬂ)% iide trays 45. | nsi de each tube entry
portion 47, the tubes ase, cat mam/ayfﬁ.bre tedopoeedt he fLelré&s. théhedutbrsés are

Lhen fed Intgs Q‘gcﬁa 2 tPe ghggr&%&?r %“at% s{%mﬁlosm Igenté&l%/ef orﬂe{\i

spliced. The n-eac in
15 each of0 alpallrect)f tQpI'@h,% hokterSSb anfl ten@hsmf céhholsd@rlsmar‘eraYSt Hen

mounted in tﬁ%51ﬁg'@Q%h5%ubeTQﬁtEZb£8§tlGﬁdAﬂg {10 h&es éﬁﬂ' telaen
stored in the nain i ons trays 45, Iength of each

of the fibre8*Pes& & fhb’feh% Thei AiB58y ﬁdﬁetltd’rFMGf?ﬁ } REC 2§88 M@y
tray 45 by pa&ayngomlbhhesasf IolFr €heORRaYE, rmmertel reeyr awed sl iceat anmhreg

mandrel 59 g t he tabs .54. The %Nabre ‘3' na%ggg% resi.li nce W |
ensure that Ff"ig 05}5’ L57°% it & ae%a?ftf“-ou‘% ?d?y P% bﬂ??ﬁw M 5n16’f
varyi ng dilameteh bdir aspaiFfhefpsplise dmolders, smgd athef islple cpehmilders are -

re-splicing EBeRedEﬂH€é§jf%“t&%”éé&ié&?*53. The fibres leading to the
splices are then stored in the main body portions 46 of the
trays 45. A length of each of the fibres is stored in the
main body portion 46 of the associated tray 45 by passing
20 these fibres one or more times round an upstanding mandrel 59
and under the tabs 54. The fibres’ natural resilience will
ensure that the loops of £fibre expand .outwardly to a
configuration of varying diameter turns. The provision of
stored fibre permits re-splicing to be carried out during the
25 lifetime of the assembly. )

In a modified version of the spur joint described
above, only six of the tubes are cut, the fibres in these
tubes being spliced to "customer" fibres in 48 splice trays
4 as described above. The remaining six uncut tubes are

30 looped around a break-out tray. Alternatively, instead of
using 48 splice trays 4, six splice trays 45 could be used.
This aiternative would, however, only be used in cases where

there is no need to access spur joints for future use.

Obviously, for either type of spur joint, the number
35 of fibres forming the spur can be varied. For example, the
spur could be formed from the fibres of one cut tube. In

this case the spur would contain 16 fibres (eight main fibres



25 lifetime of the assenbly. In a nodified version of the spur

joint described above, only six of the tubes are cut, the fibres in

t hese t ubes being spliced to "custoner"” fibres in 48 splice trays 4
ds.descri bed above. The remaining six uncut tubes are 30 | ooped around a
break-out tray. Alternatively, instead-ob2 -~ using 48 splice trays 4, six
splice trays 45 could be used. This alternative would, however, only be
used in cases where there is no need to access spur joints for future
use. andOhei ot | ptanfiby efitbres t fpoemofa spinglei et tdheweunhag 3p of

fibres form ng 4 e sptfofarnie ,Aéqgl%g_ng Fg{e@éﬁme ggst he Jﬁﬁgyr |i:lgul déc:j)

formed fromthe fibres of one cut tu case spu

contain 16 fiSElés e(ie|cbq-,tur|hﬁiq‘q~, §3¢reeiled) would continue through on the 22
- and ei ghtrisigandby fibres froma single cut tube) -and 88 fibres (from
the remai ning el even tubes - either cut and spliced or uncut and coil ed)
woul d continue through on the +ing.

23 CLAINB 1. An
optical fibre managenment systemconprising a plurality of splice trays
arranged in a stack, each splice tray having a nmain body portion for
holding at least 5 one splice and for storing fibres leading to the or
each splice, and a fibre entry/exit portion for feeding fibre to/from
the main body portion, wherein each tray is ~. nounted in the stack so as
to be novable froma stacked position, in which it is



- _ ThlsSheetHasBeen Replaced
aligned with the other trays, to first and second operating po

wherein only the fibre entry/exit portion is accessible i nﬂlliﬂ[ll“ﬂﬂ'”l“"
operating position, and the main 10 body portion and the fibre

portion are accessible in the second operating posi ti on.

system as clained in claim 1, wherein-eagh-of the splice trays |s
provided with a hinged nounting armone end of which is fixed to the nmain
body 1 5 portion of the tray, and the other end of which carries a
retaining ring, and wherein the sys€RBIM&rt her conprises a retaining

rod which passes through the retaining rings of the splice trays when
the splice trays are in their_stacked or first operatin osi ti ons.

20 3. AlsystenfBs ePhiFRYH | M RY% rﬁ‘aznané‘?% n ¥R S u R R %! %ach
of the SﬁJl'uQ%ltﬂta;ySoﬂ Ssrﬂlic‘dh thatyd hertamgearis af sthekar wech eppasic e

sides of the hin yge}b %s?% r oxi LY g .one %nother in.a

f ol ded- back pFoi% | ?V%ﬁ%lﬁsﬁaﬁﬁe n BREYOT IS (13N AE tHat ARy WIS

the tray i%s |=tpalsieaalndd fpasstoonng sfibréswl eadd portd diise or etwhngplnca,
i ny o5l eieie CRULLIULRL! SPAUDER LORLedddng Seiild b Jodch cne
operating 25 tem as I'n any one o
claims 1 to @al\méﬂpéhfnppﬁélprlbrEherel@n?ii‘;ﬂﬁe‘§<+’%Yp’eﬁrt“i%ﬁ“"(ﬁd édcfrhepisité€i r ay
is formed wth als |t%asbte MR @ rb@Sh 2@ARked Idsi%ion, id wEMThedk as

clained in claim , wherein ea%h fibre test zfone S con%tltute l%y an
aperture forﬁ&dqqﬁdtwgt the other trays, lrst and secon opgra ing

associ aterp f Idazl’s&t&lainrsyb.axbvhlﬁﬁrth@nfllb:h@ it e genentpdeiingn andsutie tadin, i n

use, with a given_spli.ce tray in.it L st ing position, any fibre
whi ch overli %fdé'np 6etrlt°ur geg§ﬁ°tlvgzya3c83 Q%ﬁ%est _probe via said
aperture. A system as cl ai ned |n any one of clains 1 to 5,

wherein the E[bre CRLEYER¥R! aBOLELORAl i8RCY S | £8 #i&Yei® each of the
splice trays is provided with a hinged mounting arm one end

of which is fixed to the main body portion of the tray, and

15 the other end of which carries a retaining ring, and wherein

the system further comprises a retaining rod which passes

through the retaining rings of the splice trays when the

splice trays are in their stacked or first operating

positions. : _

20 3. A system és claimed in claim 2, wherein the mounting
arm of each of the splice trays is such that the two parts of
the arm on opposite sides of the hinge lie in close proximity
to one another in a folded-back position against the main
body portion of that tray when the tray is its stacked

2% position, said two arm portions being in a generally straight
line configuration when that tray is in its first operating

position.

4. A system as claimed in any one of claims 1 to 3,
wherein the fibre entry/exit portion of each splice tray is

30 formed with at least one fibre test zone.

5. A system as claimed in claim 4, wherein each fibre

test zone is constituted by an aperture formed in the

Hllllll I lllﬂ Hlll | !Ill



prOV|ded with at least two fibre entry/exit ports. 7. A system as
claimed in any one of clains 1 to 6, further conmprising a fibre
break-out tray for separating the 10 fibre end portions formed by cutting
at least two fi-bres of a multi-fibre cable fromthe remaining fibres in
the cable. 8. A system as cl ai nedzagn-any one of clains 1 to 7,
further conprising at | east one fibre routing nmechanismfor gui di ng
fibre to the fibre entry/exit portion of each tray, 15 the or each fibre
routing Wechaeiseeulaeie&q Sidfe terdridiiec pogticed ther ebryangepeetrettedichd rom
bei ng bent beyond .t ;ntninuntbend radl regyir fo e Qpid.ca
fibre é\‘i ttl'ha:t ‘assBci'dfed trzlily 1 59 ng;é/réd g#é%gnftrs}ta}t acrlq< %]ltg goéz tion
to either i tsnfemasungpepaﬁ-'rmgnposnm Hihboe whischerarl G dgermasnigqrosan on.
9. A SySt%glaﬁcgggbgp ig QggknbgoﬁQ691apggﬁgaahekguﬁea'”‘ 7, wherein
at | east one bre routing nechaniSmis provid for guiding the fibre
end portions fromthe break-out tray tomards the stack of splice trays.
25 10. A gystem gs sgzls%IemE‘CBé ncﬂ}h@in&ti&u%&ﬁ@l dneheohr eakiapt 1 tbray
i ncl udes means for gy the fibre eng % &IOHS nt o

61‘.’

routing mech¥ReSREd) thg, ﬁEﬁn?nFEV §%0 ion PenﬁFﬁhofngﬁfﬁttfﬁgiés
11. A syst efroas delawied am tkasm tOp dwherei anthg/brebkpouts30 tray al so

i ncl udes nmeans for storing lengths of -fibre end portions.
- 25 - 12. A systemas claimed in claim10 or claim 11, wherein
7. A system as claimed in any one of claims 1 to 5,

further comprising a fibre break-out tray for separating the
10 fibre end portions formed by cutting at least two fibres of
a multi-fibre cable from the remaining fibres in the cable.

8. A system as claimed in any one of claims 1 to 7,
further comprising at least one fibre routing mechanism for
guiding fibre to the fibre entry/exit portion of each tray,

15 the or each fibre routing mechanism being such that fibre -
guided thereby is prevented from being bent beyoﬁd the
minimum bend radius requirements for live optical £fibre
whenever ££e associated tray is moved from its stacked
position to either its fireE operating position or its second

20 operating position. . -

9. A system as claimed in claim 8 when appendant to claim
7, wherein at least one fibre routing mechanism is provided
Zor guiding the Zibre end portions from the break-out tray

towards the stack of splice trays.

2S5 10. " A system &5 claimed in claim ¢, wherein the break-out
trav includes means for guiding the Zfibre end portions Iinte

saié Zibre xrouting mechanism(s), ané means Ior storing a

iencth of uncut cable.

H A system as claimed in claim TQ, wherein the break-out
3¢ tray also includes means for storing lengths of fibre end

portions.

AT



first and second fibre routing nechani sns pass fromthe break-out tray
to first and second of the splice trays, the first fibre routing
mechani smcarrying, in use, first fibre 5 end portions fromtwo cut
fibres, and the second fibre routinaanechanisnlcarrying, i n use,
second fibre end portions fromsaid-t cut fibres. 13. A
systemas clained in claim12, further conprising first and second
splitter mats, each_splitter mat _h 10 .fi.rst .and SﬁCQnd |npu51f|bres

Qusi.n
spliced to alfrural Pt §YSFE™ aSoGLadMmef gre§ll§§/msr}lol ffeflfddhd 1. wheregpn
A system as dliastedand Glemiondl3fibher etquisiaigl heckBénisms i masts f Ebors tdree

constituted WecHhlts Wl cd S M secolald Qadldd it T

end portions In e flrst tray sal d second 1 nput res are
constituted Wyrsithfddre nmliuémg meqs@éusm é’as‘:mYl@éd id $§ied s‘écr@rtd Fiilgree

end portiofseng | PobPLoRECH WS PLLEE éﬁ@y fibres, 19and AntysSiefbAg :aieed
in claim13 or claim 14, wherein each, output fibre of the first splitter

mat is pai rec?%ttll‘?gamiehﬁééEEC‘E?GEYbH‘FpLFtn Usiepr §26PPENELRER ARA RGNS

mat, the  fidow eaiaf teackupairiveeisng spliced, in use, to custoner fibres
in a respective one of the other splice trays in t he stack. 16. A
systemas clained in claim14 or claim15, wherein fibres are guided, in
pairs, betwedld.the Zpbkiystem @wt laioheds id he,la'sxsotilat édrsperceonprdging n

respective [Libee Jiptlifdona BBENRGEEThats, pTLSVSL S iR

any one of clains 1 erern each seiltter I nc S a palr
channel s ¥&r £1irskofithgSEESPANGRPYS bEbBres, éﬁé@ﬁd\/et@utapuwl‘éﬁ%ﬂﬁm*as off or

30 housing i bateukpyt bkkBr 85, sandthekdaeaggans for housing its splitter
nmeans. )

14. A system as claimed in claim 13, wherein said first
input fibres are constituted by fibres which, in use, are
spliced to said first fibre end portions in the first splice
15 tray, and said second input fibres are constituted by fibres
which, in use, are spliced to said second fibre end portions

in the second splice tray.

15. A system as claimed in claim 13 or cl;im 14, wherein
each output fibre of the first splitter mat is paired with a
20 respective output fibre of the second splitter mat, the
fibres of each pair being spliced, in use, to customer fibres

in a respective one of the other splice trays in the stack.

16. A system as claimed in claim 14 or claim 15, wherein
fibres are guided, in pairs, between the splitter mats and
25 the associated splice <trays in respective fibre routing

mechanisms.

17. A system as claimed in any one of claims 13 to 1686,
wherein each splitter mat includes a pair of channels for
housing its input fibres, respective output channels for
30 housing its output fibres, anéd holder means for housing its

splitter means.

Hllllll LI llll



- 26 - 18. A systemas clainmed in claim17, wherein the input
channel s and the output channels of each splitter mat are positioned
-al ong one edge of that splitter mat, each splitter mat bei ng forned
with a curved guide for guiding its output., 5 fibres fromits splitter
"means to its output channels in such ~ 2f fanner that said output fibres
are not curved beyond m ni mum bend radi us requirenents for live optical

fibre. 9. S em as cl.ai.ned. in any ,one .

wherein eachléfiﬂugxﬁy?%?er %ﬂ%&?ﬁ?%%d%nof lPlexrb ﬂ& }gbut
20. A syst ehaaset$ armdd-tihe couirmd9chahaebs noftheash |sm1e1rtter na@t are
posi ti oned tessﬂeeesnéaaamq tdie R of Eﬂﬁtséﬁﬁ(\.égr matSPlelac® thRYSter

21. A systemas clainmed in claim?20, wherein_the splltter 15 mats are
hel d i n posi PRBNY8YRFnEPTPRE BHEE 8f cup¥ed; gRkdpf Zor gb%?hégtF5§s°b§°ét

backi ng plsat gibres 2o itsAsPISttABrameansi ﬁedlw sltus ZhanMearseiin shen

backi ng plate is provided with nmeans for. su porting the fibre outlng 20
nechani sns. 2 Ip B\aEysiae’r# aé’uc‘,:lpél‘ltnedl)?ﬁe | & Z%Otmﬁé‘lrr t R&YBEEKi ng
plate is promideﬂumnban@ padiasi tygof reménts dfgr prizyeciptigecal fxm@e each of
which is formed with a plurality of apertures whi ch constitute a matrix

of tie points for the attachnment of 25 cable ties which, in use,

support thel®fibré FWikemgas chedhgdi sips.any one of claims 13 to 18,

wherein each of the splitter mats is made of a flexible

10 polymer. -

20. A s&stem as claimed in claim 19, wherein the splitter
mats are positioned together against the edge of the stack of

splice trays.

21. A system as claimed in claim 20, wherein the splitter
15 mats are held in position against the edge of the stack of _

splice trays by a backing plate.

22, A system as claimed in claim 21, wherein the backing

plate 1s provided with means for supporting the fibre routing .

29 mechanisms. _

23. A system as claimed in claim 22, wherein the backlng
plate 1s provided with a plurality of outwardly-projecting
ribs, each of which is formed with a plurality of apertures
which constitute a matrix of tie points for the attachment of
25 cable ties which, in use, support the Zibre routing

mechanisms. - -
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